11111111222111111122221111111221211111111 DESCRI PTI ON *159159* DRY POWNDER
PHARVACEUTI CAL COMPOSI TI ON FOR | NHALATI ON TECHNI CAL FI ELD [ 0001] The
present invention relates to a dry powder pharnaceutical conposition for
inhal ation for treating or preventing influenza virus infections whose
medi ci nal conponent is a conpound havi ng neuram nidase inhibitory activity
and which optionally conprises a diluting agent having mfiismpear ti cl e
'size distribution. The present invention also relates mmmmmmmmmummﬁer
pharmaceutical conposition for ipaglcatipgnohor treating or preyenting

i nfluenza virus infections with a specific dose and in a speclfitc frequency
of adm ni stration. BACKGROUND ART [ 0002] Japanese Patent No.
3209946 (Patent Document 1) discloses conmpounds havi ng neuram ni dase

i nhi bi tory deRY EBQWOHERMVEARNACEUHECA T eCROPPOUATON epPRsENEZUABYONor nul a (1)
shown bel ow. The conpound represented by formula (1) has excell ent
neur am ni dase inhibitory activity and is expected to be useful as a drug
for treating and preventing influenza virus infections. Japanese Patent No.
4205314 FﬁgggﬁFABogﬁﬁéHt 2) discloses that a certain concentration of the
conpound represented by formula 2 (1) can be maintained over a long tine
in respiﬁgﬁﬁﬁg ti ssues such as the lung (Patent Docunent 2). [0003]

The compound T egtesented. DY,LabmuLa (L)o530 produss. e aliect of

treating/ preven Influenza~virus infe ons when-admnistered to the
R e S S (R A
the conpguRdenting influenza 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

LT
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represented by fornula (1) needs to be adm nistered not through oral
absorption but by using a dosage nethod and a dosage form which can deliver
it to the respiratory tissues through2a parenteral route. [0004] An
inhal ant is a dosage form capabl e of being adm nistered through a
parenteral route. Exanples of inhalants include a pressurized neter.ed-dose
i nhal ant which contains a drug dispersed in a pressurized |iquefied

propel lant so that it can be rel eased to atnospheric pressure and inhal ed;
and a dryrpoysierpd rizalrardinddD\wener a PoA§SUIhEeth Risgriaddnse tirkaleants, in
whi ch chl or of | uorocarbon was used as a propellant, were rapidly replaced by
dry powdeuchnhal aheslduygi ngatket1B80smedtie 20 regul ati ons agai nst the use
of chl orofl uorocarbons and the high greenhouse effect of chlorofluorocarbon
substituf@80®h the environnent. For exanple, a dry powder inhal ant includes
zanam vir (trade nane: Rel enza) (Patent Document 3), which is an .

anti - i nf | uenzaTlie RPIRAUTRY TREFSEANICASY LREMILeol ) aean mugduqecdhene dry
powder pharnmaceutical conposition of the_ present invention, OOOSL%

Speci f i c&FEGCE Ry FHAFSMI/MTA AR S Ko AST UHE Y pEWR e ¥t i PTat i o be
i.nhal ed agd.a.dgvic for.inhal ation. The powder forgylarign iiJ?EP%Fd in a
cont ai nef RHBASEE T §A P LTt ST BT T TBY SIS PERAYS PS5 &G G %k in a
device, fromwhich a,.sin [\S i [ breath
of 'the. sy BEVLT SR ps pEREEREY T BrY et et b dbnd stAY,

reachi ng e Spi,Lat o 1SS : subj LS. ap X} 2to4i_tm
(hbn-Patgﬁ? E%gu%%%?§1?¥.krﬁ %ggaggg'r2%§§%§gbfﬁét9%%e$gﬁégﬁ§dcorreIation
bet ween tBg-adBRHRLAA]y FoFmd NaY] R PabibE NIz 8taked. dot MrHRugess (fine
particle dose) and the amount of the drug that reaches the |ung (Non-Patent
Docunent o2x1. adéerst 068, bitheyduegagl araskagdeuteiod ahal andssdwy &dram be

m croparticul ated. [0006] ' However, such a mcroparticul ated drug
has a praehliem tant Halliverhds a&ol awef kreisgiitrytlyyi tdelsieandhireoudif & cult to
handl e in t-he process of manufacturing a preparation. Such a

m cr opar preehatedldrogteal.so clings to the device and nmay cause a probl em of.
| ow sprayability. [0007] For these problens, three inproving

met hods. H&9€4been known. One is a nethod of adding, to a microparticul ated
drug, a carrier having a particle size of 30 to 300 {tn1mhhch i s |l-arger

than that of tfB IRRGIGH: tPuPaFRAS dAUT SBPTRAE Yr BRI RIS W RS HFEF A i dity
d cli i ti f th ) ti | at , j d.
ot osen LbrBEoR oD R Rl it B ot i e S PR o Tace
of particles of .lactose, | [ Li ke . i .surf.a ergy, and
Che’ o b1 BrEReRir i BRE s B ERRE, Shpblank (RIAS ArERRUL ARG e 0Y

separal eI LAR AT HelsoTELO1 Souibelql %g@ﬂaﬁé UeOBRaerid R ike is

used as the“carrier, a manufacturing nmetho I ng-to-order method) that

i ncl udes i k-84 e6Q8H RY ?af&en&é?@lféﬁw H3ee sener GhaPakhaled) fhinde apardi cl es and
then mixing a mcroparticulated drug therewith i s used (Non- Patent

Docunent $o3dardidhal1dR008lHowever, AReEREk ikSdand®shed- ddshinttafantes, dr ug
particles thenselves or a mxture of fine drug particles and carrier

parti cl es nwiwhi chheh3are fpaidrictiag beinz &aar eisiedr nmad a propeddselty beurd
aggregates with a larger particle size. [0009] The other is a nethod of
form ng theidiygraslpoedusy duar powlfles imhdlanths ghirpoosheyl H2@ed dwe t he
principle that porous particles have an aerodynam c particle size smaller
t han t he tgevegttatipaetaghrenst Zéie Ascasé ¢8leorpbiretorarppne RIpbrdies
particles show an ability to reach_the |ung during inhalation, which is
conpar abbé S KeRRNES ¢ pAd ef4ref ehésrohARPECEREYORAMHP S IFatHSTPR Hi%2e at a

| evel where .a problemwith fluaditg 8r clin ing,iﬁ Eess Likflé to occur
(hbn-Pat@ﬁWlﬁﬁﬂWﬁ%h 5fpr[96§@P e, ry powder inhalant 1includes

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



5 found for the conmpound represented by the fornmula (1), which exhibits
excel |l ent neuram nidase 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 devel opnent of a dosage nethod and a dosage form
suitable for delivering the conmpound to the respiratory tissues. [0011]
Exi sting anti-influenza drugs, which exhibit neuram nidase inhibitory
activity simlarly to the conpound represented by formula (1), include
osel t am yrésphesphatatcibhade nanme: Tam flu, Patent Docunent 4) and
zananivir (trade nane: Relenza, Patent Document 3) . For therapy-, t hese
exi sting[doogs have to be repeatedly adnmi ni st er ed twce daily for five
days. |If the nunber of doses can be reduced conpared to that of these
exi sting drugs$pebefiioslhy, cdnyariveire vambminpravedt Dfe & @OWdSIproperty
of remaining in virus growth sites such as the |lung and other organs for a
long tinEormulpsiansgoekpeérbaled BrAng Or¥i4gvaRrageheRatioarnt efhe
adm ni stration once or twice, virus infection pro ation can be _inhibited
so that BEYSRHaFTHARRGEOR AT BECFFEVERt 2 FOTfRI ”1p ﬁg‘FE‘ ir-Ca E@é’ﬁ“& denand
for the dﬁ)e]o ment__of _an ant|-|nf($enza r.ug t hat .exhi bi t neuran&pldase
b

| nhi bi £ oPyP ST 1 §7aF & TRVET: Tettialo T o BrRgher ERARCEhaL” OF "THE oxi ti ng
Chi'Sh ang ffbe AL pk%g%g;dm;a%ms lgﬂgﬁgs g@&a%dbéegeﬁa&@ dequency

ng conveni ence a ter prevention of

infectio at e i EAMENES PATENT
DOCUNENT%uFégggg i@ﬂu§§?%§%2%9 %%%EQQ%?q%%giggéﬁgggﬁagggnt Publ i cati on No.

3209946 (-speekhycahé Qﬁe 11Lét%r}P &l @Rk, N0 0 £6348782¢ s SpeEl E)fpr(éﬁ(tllrr&ftequ
Eur opean Pat ent "No. 823428) [ Patent Docunent 2] Japanese Patent

Publ i cat boBoNe. (142088A4patent DoéHahent Dpcunenti SlalRenmpidpetrtefd that
I nternational Patent Application Laid-Qpen No. 91/16320 [ Pat ent
Docunent thAkrBagphhetoofel at tonabé onadnPahendamdypt | cta ahrugidavGoen aNo.
96/ 26933 NON- PATENT DOCUMENTS [0013] [ Non-Patent Docunent 1] Thorax, 51,
pp977- 980aft9e6r Ehor- Pat én? Boceumeres?] (§imerphdrim i aaselppa®B-t81 (1996)
(1982) (:13-19’(\215.1)1’1?; of the drug that reaches the lung (Non-Patent Document
2) . Therefore, the drugs for dry powder inhalants have to be
microparticulated.
[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 tﬁanufacturing a preparation. Such a
“microparticulated drug also clings to the device and may cause
a problem of low_sprayability.
[0007]
For these ﬁroblems, three improving methods have been
known. One is a method of édding, to a microparticulated drug,
a carrier having a particle size of 30 to 300 um which is larger

than that of the microparticulated drug so that problems with

the fluidity and clinging properties of the microparticulated



[ Non- Pat ent Docunent 3] J. Pharm Pharnmacol, 34, ppl41-145 [ Non- Patent
Docunent 4] Powder Technol, 11, pp4l-44 [Non Pat ent Docunent 5] Science,
276, ppl868 (1997) DI SCLOSURE OF THE 4 NVENTI ON PROBLEMS TO BE SOLVED BY
THE |1 NVENTI ON [ 0014] The inventors of the present invention have been 7
conducting earnest research for many years on drugs for treating/preventing
i nfluenza virus infections. As a result, the inventors have found that when
a conpound of formula (1) below having neuram nidase inhibitory activity is
used as armedicanndk dopponedl dmavbhesea gihabsagongemnd 1skadded ydwteto and
when the particle size distributions of the nedicinal conponent and the

di | uti ngaagent carericont r al pedt wift hihe spefatecof paged cleaspecidamadss, a dry
powder pharmnaceutical conposition for inhalation can be provided which is
ef fi ci engllypcodslel wer adhet 3 ikiee hass piligt eruyr fdcss e (uckaras thiwe upper ai rway
and lung) of a recipient (namel has a high ability to reach the

r espi r at BEF rOPREHC ARG et W Hé%?@@e@cﬂm spehi dindrt packasslliikely

di spersibility, -and inhalability. The inventors have_al so found good doses
and a 9066’ ??%{%ﬁ%frPB‘rtl?ehéaalr&eﬁomgpeﬁﬁgPRﬁcé'ﬁteirbéiac&@ﬁﬁosq]ﬂ‘iﬂ?eof t he
present inv ntl%n for, inhalation,and thus achi eved resent nv ntion.

MEANS FOR'S GFPHE SPROSCERE (6615 it Tpr &5 ™Y 5 to the
follown 1;41%@ d%r%%‘é“ﬁétﬂ@é?}”?}?ﬂ‘t r?calu&eom%']ste §§ﬁ%§é*9b %lol'?lr#_]}?g (y:

conpr|5| i ¢cinal npound repre
[0016]su§face energy part with fine particles and then mixing a
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
porousparticleshaveauiaerodynamicparticlesizesmallerthan
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 pfoblem 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



C H 3(C H2)6C 000C H3 0 HO CH3COHN 1?1-1-1NH COOH (1) NH2 [0017] and
optionally a conpound represented by fornmula (Il1): [0018] OH OCH3 0 COCH
CH3(CH2) 6H2C06 (H) CH3COHNi NH NH NH2 °[ 0019]

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 iﬁhibitory 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 repeaﬁedly 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 propérty'of remaining in virus growth sites such as
the lung and other organs for a long time, it is also expected
tobringtheadvantagethat,afteradministrationonceortmdce,
virus infection propagation can be inhibited so that secondary
damage can be prevented. Thus, there has been a demand forvthe
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.



; a pharnmacol ogically acceptable salt thereof ; or a hydrate thereof ; [2]
The dry powder pharmaceutical conposition for inhalation according to [1]
above, which contains as a nedicinal onponent a crystalline hydrate form
of the compound represented by fornula (1) and optionally a crystalline
hydrate form of the conpound represented by formula (I1) ; [3] The dry
powder pharmaceutical conposition for inhalation according to [1] above,
whi ch contains as a nedicinal conponent a crystalline nonohydrate form of

t he conperudrr aprepeaueENms 9 fornula (1) and optionally a crystalline

nonohydrate form of the conpound represented by fornmula (I11) ; [4] A dry
powder pRATENGeDOCUYENGSNposition for inhalation, consisting essentially of
t he nedi ci nal conmponent according to any one of [1] to [3] above; [5] The

dry powdéPOpRar maceutical conposition for inhalation according to any one
of [1] to [4] above, wherein the_ nedicinal conponent has a 5096 by wei ght
particle size &PaBeptyPRrYMenEss] adarangsge PefFensi gblpgetioneN§i.ze of 8 .0
| AM or | ess as neasured by particle size analysis-laser diffraction

met hods: 32P8P4fhd SBEF1HdwaEr OPh&Enic ut iFedertoMsosiedidd For i nhal at i on
according_tog.an ne_of [ to [5] .above, erei.n the nedicinal conponent
i's prepaggacﬁgléaﬁ%gpoﬁgr%%Eﬁpg%'oﬁagfﬁﬁégﬁﬁsé§%%¥§a fromthe group
‘consisting of fodrynpubyerheall 9 BLOSGRS o ble MLy hYeriaaL g process is
selected fromthé group consisting of a jet T i'ng process and a pin
mlling preegss) ., a wet pulverization process, a spray-drying process, and
a freeze-drying process; [7] The dry powder pharmaceutical conposition for
i nhal ation accopdtagtt goatmeanesdf phdbntiat| o abevenawhernainnphtent

m croparticul ati on process of the medicinal conponent is a jet mlling
process; app8l cihecdr v.apawdeenpar, macgutsizpcal conposition for inhalation
according to any one of [1] , [2] , [3] , and [5] to [7] above, further
cont ai ni ng a dilPatenyg agentent[ 9] Pheptdlytpofdenterantioaali Caltetnposi tion
for inhalation according to [8] above, wherein the diluting agent is

sel ect ed2ppdifasirnhéagdo®pecolsi-sPier@ 6ok 3a. saccharide (the saccharide is
selected fromthe group consisting of [actose, mannitol, naltose, and’

gl ucose) NONgRAFENAO PREUNEN®e anmino acid is selected fromthe group

consi sting of phenylal anine, |eucine, and glycine) , alipid (the lipidis
sel ect ed [PPMt he group consisting of stearic acid, nagnesium stearate,

cal cium steara sucros atty acid. ester, sodiums ryl f rate, and
Tecithiny - an TRB: BAREECs RPPUTERE LholaRFe oale FES0dS6Ced 1PPah i ho
‘group consi sti f i t iLum chl orjde, di i,C »Gal ci um
phosphat e, andTg?ﬁbggggnggpggﬁﬁgggogbhgggfgghérpaggggg’pé%??gr2%?he | act ose
pol ymer R& §%5ected fromthe group consisting of polylactose and a lactic
acid-glycoﬁlc acid copolymer) , and hydrates thereof ; [10] The dry powder
phar maceut i cal [geAPEaLELe DI AQImdAthal &f | PRadmG L4110 58] HPQve.1gherein
the diluting agent is |actose hydrate; [11] The dry powder "pharnmaceuti cal
conposi ti(@pgbor inhal ati on according to [8] above, wherein the diluting
agent is a lactose hydrate or a m xture of two | actose hydrates having

di fferent partilnba-skzendi Sbrubehiton$; Powli2lr Teehty ,pawdeppgharaaceut i cal
conposition for inhalation according to [8] above, wherein the diluting
agent corflai’as: a | actose hydrate having a particle size

di stribution satisfying one of _
: [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



(Condition-1) : the partiéle size distribution of the |actose hydrate
nmeasured by particle size analysis-laser diffraction nethods has 11 a 10%
by weight particle size of 5 wit to 60 wit, a 50% by wei ght particle size
of 50 yimto 110 vim and a 90% by wei ght particle size of 75 vimto 160
p.mor (Condition-2): in the particle size distribution neasured by an air
entrai nnment nethod, the fraction with a particle size of less than 32 ytm
the fraction with a particle size of less than 63 pi, and the fraction with
a partickensiuz¢iof leessetsttamreb@@rot frakenany Ydaor 1@ hirweed gidy, 70 to 100%
by weight, and 100% by wei ght, respectively; and anot her | actose
hydr at e haeatdng/paeviesité ngi 2eftusheabut ren isdtddfidnm oAe afresult,
(Condition-3): the particle size distribution of the |actose hydrate
measur ed th§¢ pRVEREPE Ssh2ECah@rydi Shahsehedi & f eamReorc nef higegm @)10% by
wei ght particle size of 3 vimor |ess, a 50% by weight particle size of 20
vim or | 8840WaR@ V4 ngo ReHY AMENGRE SFarfiins (e At WA tif i1 o9t £52
(Condition-4): in the gartgclewﬁ%ze distrihution n%asurqg qit%? aH{
ent r ai nnBFEHRPRGdCOPREMFRECYT S5 ¢h I PECEF 78S ARSI U5 yi m
the fractign with. a particle _size of..l| ..t han 63 i a he fraction
wth a p%&rqt(ai & ghsi@lg %Ftrjltgscget ﬁé%?lg(}sgttﬁbﬁ;a ler?mqup %r@thoe ?rgeﬁ%%%yéavl@i ght, 98
to 100% by weiahl 2 29¢ L0994 by Mehght: LesReGtiNal Ny &Fﬁ- T drg; powder
pharngceupp aP coﬁ%osigﬁpnl%orlﬁﬁﬁggégion accordi ng tg 1%F:%§%vef'wherein
the di | uthRgeageptspOBEA, B3y, a dry powder pharmaceutical composition

for inhalation can be provided which is efficiently delivered

to the respiratory tissues (such as the upper airway and lung)

of a recipient (namely, has a high ability to reach the

respiratory system) and which has excellent fluidity,

packability, dispersibility, and inhalability. 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 T.HE 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 (TI):

[0016]



12 a lactose hydrate satisfying (Condition-1) and a |l actose hydrate

satisfying (Condition-3), and the | actose hydrate satisfying (Condition-1)

further satisfies (Condition-5): the ﬁarticle size distribution of the

| act ose hydrate neasured by particle size analysis-laser diffraction

met hods has a 10% by wei ght particle size of 19 pmto 43 pm a 50% by

wei ght particle size of 53 pmto 66 pm and a 90% by wei ght particle size

of 75 p 41 T powder pharmaceutical conposition for

i nhal at mlﬂéggﬁ??g?gog Hz{@g%}ﬂ e, wherein the diluting agent contains a

| act ose hydrate satisflyi ng onGQd t iOn-1) e lactose hydrate satisfying

(Condition-3), and a | acts _ 1STying (Condition-1) further

satisfies (Condition-6);: 3he parfticle gize distribution of the |actose

hydrate measured by partiQl e si si s- | aser gﬁfracti on nethods has a

10% by wei ght parti tﬁbﬁé&g 0 15 pm a 50% by wei ght particle size

of 50 pmto 100 pm o by weight particle size of 120 pmto 160 pm

[ 15] The dry powder pharnaceutical N osiNlHon for inhal ation according to

[ 12] above, wherein the diluting agent ¢0ntains a | actose hydrate

satisfying (Condition-1) and a | actose Hﬂrate satisfying (Condition-3),

and the | actose hydrate satisfying (Co 40n-1) further satisfies

(Condi ti ?n-7 . the particle size distribution of the | actose hydrate

measur ed Bgléérti cle size analysis-laser diffraction 13 methods has a 10%

by wei ght _particle_size_of m.t a 50% hy jsght rticle size of

70 pm t_oai1 OOBrt{']lOgﬁ?lX So%oﬁgo&ﬁdg%te%%ae%{gln&ee gjlyzgoo %0 (pI%a}t'o 150 pm

[ 16] The grO)_'LS owder pharnmaceutical conposition for inhalation according to

[ 12] aboJe, erein the diluti-ng agent contains a | actose hydrate

satisfying .(Condition-1) and a | actose hydrate satisfying (Condition-3),

and the |l actose hydrate satisfying (Condition-3) further satisfies

(Condition-8): the particle size distribution of the | actose hydrate

nmeasured by particl@eHsi zg@pal ysis-laser diffraction methods has a 10% by

wei ght particle sizp of to 3 pm
O COOH

CHa(CH,)sH,COO

(1)
CH3,COHN

[0019]

; a pharmacologically acceptable salt therecf; 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
formula (I) and optionally a crysfalline hydrate form of the
compound represented by formﬁla (IT); |

[3] Thechquowder'pharmaceutical composition for inhalation
according to [1] above, which contains as a medicinal component

a crystalline monohydrate form of the compound represented by



a 50% by weight particle size of 11 pmto 20 pm and a 90% by wei ght
particle size of- 37 pmto 54 pm [17] The dry powder pharnmaceutica
conposition for inhalation . accordiné to [12] above, wherein the diluting
agent contains a.lactose hydrate satisfying (Condition-1) and a | actose
.hydrate satisfying (Condition-3), and the | actose hydrate satisfying
(Condition-3) further satisfies (Condition-9): the particle size
distribution of the | actose hydrate neasured by particle size

anal ysi stbmasera di I raacd iapt inetdildds shasyes te0%ime weingity dpartel foemspZe of 5
pmor less and a 90% by wei ght particle size of 10 pmor less; [18] The
dry powdehe ptompaeadt Fepteseonpesi by ohofonlianhallati on according to [12]
above, wherein the diluting agent contains 14 a | actose hydrate satisfying
(ConditibﬁlZ)Zéﬁdyappdéﬁésﬁhﬁyﬁ@%?%t%ﬁ@is#%mﬁﬁﬁ%?}ﬁﬂﬁﬁqrbhngﬁ}aéhanthe

| act ose hydrate satisfying (Condition-3) further satisfies ,

( Condi t | 9ARBY Heked iFseh i ir T 16 P L dutRy Bedicigp lThemBryepbvidsio WhdtdriCeut i cal
conposition for iph { tjon according to [12] above, wherein the diluting
agent cofthi AR a? gs °h§§ a?%oggtisfying (Condition-2) and a |actose
hydr at e T sty LilQp-4); ]~ ~Fh r - LGa
conposit?gt fé%h?%ﬁgﬁggg%%fg%%%%&ﬁ%fﬁ%?%%gfggéggg¥gﬁﬁggg?ﬁﬂgggggFﬁuting

agent contaip iﬁ%lt"%ﬁéﬁgeoﬂé!@@ﬂﬁls@éi@c]yhﬁgv%@méiﬂé%‘tﬂe ABdia;ihact ose
yi Cond

hydrate satis g ( ition-4), and the | actose hydrate satisfying

(Condi ti eBndontit thes saldsieseiandphi-encd): deseréoped, i nd 53] 1esk21] The
dry powder ‘pharnmaceutical conposition for inhalation according to [12] -
above, whgael nothpydid Ughnpagedlceitzal 68 &. ¢ a6t osel dysraat meaauirstlyi ng
(Condition-1) and a | actose hydrate satisfying (Condition-3), the | actose
hydr at e satpafyiobe(€bndi bhabyi)sflasber dsafiraticésn( Gohtbtison-5) descri bed
in [13] above, and the | actose hydrate satisfying (Condition-3) further
sat i sfi e§6] Conthe idary- Bpwdes @hshahden {6l abmpéﬁité%]f%én@iﬁ}aﬁ(}mr '
phar maceuti cal composition for inhalation according to [18] above, wherein
the di | uafrgrageatteemyaPns <f 1[ddt B3el Hyarawe  sHbPEeT diq BEAAFENGA- 2) and
a |l actose hydrate satisfyin (Cbndltion-S%h and the wei ght ra&io bet ween
the | act 6SEPRPERALES BHEPSEFLHYY CCBREFPPBRL 25 UAAEPRETHUTHEECLES HiYdr at e
satisfying Condition-8) is from5Q:50. to 100:0;. g%l TheC%{S 3gwger
phar macebf PEaIE SHFBE Q81 i ichrdl &t Foh RECHT 3 18 PEEICov & Swher ei n
the dilutin ent. contains a_l.act rat hSfyi it-l:on-2) and
2 | act oSBT WA S PG CCandt EEsear e Laoh PR ST At e Bet neen
the | actqgse_h a at | sfyi i ti oR=2) h ise By te
satistyi 05 Pobnn PEaLeay PEOR RS 8050 Por i b0 0 o SAT SR drs nouder
phar maceyt;i ' i bireeeker bnhakatlor degopdobesko hAQ] a, wherein the
diIutingﬂg%g%%lggggg?ngkg Factose %yd?;teygagfgfying (Condition-5) and a
| act ose hydeategsathgf pirogecegndition-4) , and the weight ratio between the
| act ose hydrate satisfying (Condition-5) and the |actose hydrate satisfying
(Condi tigni4d) Thefdmnpb@dbe proatrdt i¢Lbk ofipe sdity opofiwhe i njladardosut i ca
conposition for inhalation according to [21] above, wherein the diluting
agent coatabmdiagl aot esy lbyer atfe [§at icsf \iisAg aComdi where3n &h¢ a | act ose
hydrate satisfying (Condition-8) , and the weight ratio between the |actose
hydr at e satiroppichgclatdion prosgsamf the nedtt bael HRNRATE S atFst yistgy
(Condition-8) is from50:50 to 100: O;

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



[26] The dry powder pharmaceutical conposition for inhalation according to
[ 18] or [22] above, wherein the dilutjng agent contains a | actose hydrate
satisfying (Condition-2) and a | actose hydrate satisfying (Condition-8) |,
and the | actose hydrate satisfying (Condition-2) has a particle size
controll ed by sieving, and the | actose hydrate satisfying (Condition-8) has
a particle size controlled by pulverization; [27] The dry powder
pharmaceutical conposition for inhalation 16 according to [19] or [23]
above, whepwsi bheherduputdnglsgeny <ot aanclatiaby oddichyrdrcathaiald dfsyi ng
(Condltlon 2) and a | actose hydrate satisfying (Condition-4), the |actose
hydr at e 88tESEGRNETPToRERL H§ﬁu2) Cﬁ§§l§t;§élr9t &l éa§|t?§ecoﬁ‘lap@lllté>érby si evi ng,
and the | actose hydrate satlsf (Condltlon 4) has a particle size

cont rol |@alb9ssu|%% B%HFPSF'I "‘FQS]““FH@W‘?/ ﬁé’\ﬁd%?”b%ércﬁ‘gcje%tsieééﬂc’:ed
conposi t| on f {1 i nhal ation ac ordin %19%23%11 . 24] above wherein the
di | uting 585n{? Soﬁfaf‘lﬁscgnﬁéé 68€ ﬁgdp ¥ g TEESH&EY i SﬁldS) and a
| act hydr at t t 4 he .|l act h ati sf
(condi t1 BRUEFRELSY TabiR R Tebifnad) rebdt egye%‘;.f%%?nng—%%r HEEE | act o

hydrate ééhb%&ﬁg %@0%%5&% é)claasmg PRI LG %t%'a?c%.t%omcraql liegh by

pul veri zat1 on; ry powd pharmaceuti cal conposition for

i nhal ati @Rca¢geEdi Bct-8sk2#At 0y i@ﬁ&eﬁagy@, yheneh s ddg- A Irddaie rrgent
contains a |l actose hydrate satisfying (Condition-5) and a | actose hydrate
sati sfyi aga(Eicitiron- 8h,irtdieydraict Q&Bth&ﬂfe’iiﬁoﬁghhﬁ:)éaﬂg: { Cerdiddt@at 5) has
a particle size controlled by sieving, and the | actose hydrate satisfying
(Condi ti érel)t Hagraupardn el €t sng e fcomd 1wh péch siphapel, veod Zah icdri;oride)] The
dry powder pharmaceutical conposition for inhalation according to any one
of [1], P2bpsf8]cadnbupiihesplig], aboy&ribkiséh cohtainpmsmiauel gl to 30%
by wei ght on an anhydrous basis, of the nedicinal conponent; [31] The dry
powder phackasewrstanet diesi asbpse Mo lme Asi Tl ekt direg '@]éezﬁ%%@%)ne of
[1], [2], [3], and [5] to [29] above, which contains 15% by wei ht to 25%

by wei ghfOngASEANENR}dPEGY 1aE °§§s?§d éflﬁﬁélﬁe&FéﬁnQPY€8%ﬁ6h d 132] The
dry powder tl—larma euti ak"fy% rarLEom on f i nhal ati on according to any one
of [1] ,C[’E? YmF§ i 85[ |ch contai ns 20% by wei ght, on an
anhydr ou Si d o e e r

phar maceitlBia %8 r&épglwg% f%ra |éc1)arll acé)(r:ngkggtl Eofgﬁér%%\g%o O[nl] to

[ 32] abozs%co lﬁghta Gk Lﬁ@&&é’r%e% %rehagwaggﬁgts M r.u, %tg;

consisting o Si cal m xI ng net hod, “a spray-

freeze- d;l%a@gtget hod; [ 34] The dry powder phar maceut i cal corrp05| ti on for

i nhal ati on according to any one of [1] to [32] above, which is manufactured
by a physhgal @hidsg, pevaesd phd dfdcdei €iy prwder thhar reeautgaltion
conposi tion for inhalation according to any one of [1] -to [34] above, which
cont ai nsaasoadivd €bnd] apopenertictdin corpouhdt t egreapaitt ed byl dfarand a (1)
shown in [1] above and optionally the conmpound represented by fornula (11)
shown i nhy@ragkove, a anpphiarmacd] ¢gocaatyoaecepiabtes swtinhetiddierant a
hydrate thereof, wherein the dose of the nedicinal conponent.to be

admi ni st @Iaé'@ll@)}-el shalealdign b uthensespi rat ory system of a human subj ect
before onset of an influenza virus infectionis from5 to 120 on an

anhydr oud 1Basi $he q%POWﬁ@rd?@alﬁwtb% FRRRSiddOrcbAp ddtha
i nhal ati on accqr di n%tto any one of 1L Oé)of,fl above, Whl ch cont ains as a
medi ci naPCEOREaRENECt hE! cBREBENAVRRHT tRehte FRMALELTRY CLHF IS N [ 1]
above and Optl%”?ac%othe C%ng%unga R%esente%1ch s%ze 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) showm in [1] above, a pharmacol ogically acceptable salt
thereof, or a hydrate thereof, wherein the dose of the nedicinal conponent
to be administered by inhalation to the respiratory systemof a human
subject in onset of an influenza virus infectionis from5 to 120 ng on an
anhydrous basis, and the dose is to be used as a single dose or in two

di vi ded doses; [37] The dry powder pharnmaceutical conposition for

i nhal ation according to [35] or [36] above, wherein the dose of the
medi ci nab corpbrenieight2@atyicelcasiahydr Gusimbas %,0 Wwwi,ch is to be

adm nistered in a single inhal ed dose; [38] The dry powder pharnmaceuti cal
conposi t roAORobY medlgati paradcdedenget of 36] 1above,l Mhemei mriche dose of the
medi ci nal conponent is 20 ng on an anhydrous basis, which is to be

admi ni st &r 88%i byt weiichifabagtdedessizg3glt Thre Hay Fopdvedeplear maceut i cal
conposition for inhalation according to [35] or [36] above, wherein the
dose of tRenfddiernal ‘céRpbhenPaysiabe nglon &hs E@nHYdr bR HRTwredih is to
be adm nistered in a . single ingaled dose; [40] The dry powder

phar mace@f’i &af @8ﬁﬁ8§?@ﬁgﬁ F'&F1PHnal ati on according to [35] or [36] above,

wh i f th di ci_nal. t s 80 hyd basi s, -
vher i Lig 4958, Sont B sARd) BEnglcSaanent.d 9,80 1.0 a0 g ot basi

d : | : h i.naf I ref dt
comound LgLesEaLed bt chourug EhL Showe daaki o) 31 dhef oo Lo as

in the deserisRbic@Abh ¢ARnbe parvethed 4o fonraund Hal) 16 gm 19
i ntranol ecul ar acyl transfer reaction in which the acyl oxy group in

posi ti onmakef uphs 6bdeoe B}l WdigHy,ansf eor @do%Ob?ow‘éiﬁgnﬂ, Sald 1des Yde
chain. In the synthesis of Conmpound (lI) , therefore, Conpound (I1) can be
pr oducedwkageitheresiple t@oapoynadngl ) . [0021] It is known that when
Compound (I) is adm nistered to warm bl ooded ani mal s, the acyloxy group in
position 3 of thetbkedelehabrei bydoater hedingt @ gpalygdicdeylsigeoup by a -
met abol i c reaction such as hydrolysis so that Conpound (I111): [0022] " COON
H: o CH3COHINtKIoNE 1R sped 23y ing pnededed t o exhi bit phar macol ogi cal
activity (for exanple see Patent Docunent 1). \Wen, Conpound (I1) is

admi ni st dFeEE iREr Y bl 588eB2EhREFREsS1EAeThe YT HRYL YPBUDE | THHIAIEBIT 2 of

the side _chain is converted into,aﬁgydroxyl géfup_py %EP§§f¥¥¥£é%f§§““ion
such as RYGF8IFsME3EYTERaPY RPpotinte (1115 18 &S0~ fas
methods has '
a 10% by weight particle size of 3 um oxr less,
a 50% by weight particle size of 20 pm 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 air eﬁtrainment method,
the fraction with a particle size of less than 45 um,
the fraction with a particle size of less than 63 pm, and
the fraction with a particle size of less than 150 um
make up 20 to 106% by weight, 98 to 100% by weight, and 100%
by weight, réspectively; | |
[13] The dry powder pharmaceutical composition for inhalation

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



produced. In warm bl ooded ani mal s, Conmpound (I) and Conpound (I1) are both
converted into the sane active netabolite, Conpound (I11). [0024] 20
Therefore, both Conmpound (1) and Conpégind (I11) may be medicinal conponents
of the dry powder pharnmaceutical conposition of the present invention for

i nhal ation, and a m xture of Conpound (1) and Conmpound (lI1) may also be a
nmedi ci nal conponent of the pharmaceutical conposition of the present

i nvention. [0025] Formulae (1) and (I1) described in EI] may be
generi cakl Y acepises epted thy sherimfya g M)condi3026]-1() 1ahd 4 2AMogssher ei n one
of RL and R2 represents a hydrogen atom and the other represents a group
repr esenhgdiriayet batfiefming CHINAGHA)GCER-) ,. Jri02e lactosdAshydisord bed

bel ow, the present invention also enconpasses a dry powder pharmaceuti cal
conposi t isevt ifsdiy inghdCaniddit ioontlai diurg ey satedifciaml conponent a conpound
represented b general formula (I1V' ) , a mxture of the conpounds

repr esent(E@NR tlenmal a §BRePAFLLFVe sYze QiphaiRutePBgPEally retabl e
salt thereof, or a hydrate thereof., Specifically, the present invention

al so rel BYETAS meaQErFQ)9¥d@§rbbﬁb%rsb%%f%ﬁ&%%ﬁ%%a}a%%ﬁwﬁkﬁﬁ NRFHF ¥t
|nhalat|on %gn a|n|ng as a nedi ci nal conponent a conpound represented by
gener al ﬁﬁ [ 0029]

a 10% by welght 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;

[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 lacteose hydrate
satisfying (Condition-1) further satisfies

(Condition-6) : the particle size distribution of the lactose
hydrate measured by particle size analeis—laser diffraction

methods has

o\°

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

o\

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

a 90% by weight particle size of 120 um 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



OCH3 R1-0 NH NH NH2 [0030] wherein one of RL and R2 represents a

hydr ogen atom and the other represents a group represented by the formul a
CH3 ( CH2) 600- , a nixture of the cohpounds represented by general fornula
(I'v) , a pharmacologically acceptable salt thereof, or a hydrate thereof;
(2) The dry powder pharmaceutical conposition for inhalation according to
(1) above, which contains as a nedicinal conponent a crystalline hydrate
form of the conmpound represented by general formula (I1V') or a crystalline
hydrat e fneehrpak hhe mi xture of the conpound represented by general fornula
(rv); (3) A dry powder pharmaceutical conposition for inhalation

consi sti nglessbmt walibhtopatriie chedisézralofcGfpomerto &Ocoudi ng to (1) or (2)
above; (4) The dry powder pharmaceutical conposition for inhalation
accor di ng Bé%ahy Uﬁégbt partiele3pigbowd, Mhermeit® tlHE medi &ndlal conponent

has a 50% by weig garticle size of 3.2 |Amor less 22 and a 90% by
wei ght parPPéIBYSWEég f BaFtecéenﬁéFelé§51J1K5T‘fﬁblépyF%bmder

phar maceut i conpositiqn for inhal atjon, accordin 1) to
(4) abovel® e%? R BOHOAF O A ot EO TP By e Lat i

nlcropartlcul tgr?%?isaggvgctﬁe LiLom the @{fﬁ@&éfqgi %ecte G, dry

pul veri Zg'f: Ccess eril Zatl on proces rom t he

gr oup Coasuaewge%?,arla% Bliihg pcoseanAnd 4 B Jd W naJuaness) . 2

wet pul verization ocess pr yi ng process, reeze-drying

process; p ﬁ@htzh@a@&xéf?qw%e d%@&%%%utsl calarﬁprm@uta&rbsfeorhymeatl on
accordi ng to any one o (4) above wherei n the nedi cinal conponent

i's prepaggd;iRYyanget( c@&hbllltri@nprzmsl&ta@za JALGIGpRNd i cul ation process; (7)
The dry powder "pharmaceuti cal conposition for inhalation according to any

one of (Xrondi2)ion-64) theSpartasle($)zabovetrivuthen edHiled Nisngasai | uting
agent: 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 um, and
a 90% by weight particle size of 57 pm to 54 um;
[17] The dry powder pharmaceutical composition for inhalation
accordiﬁg to [12] above, wherein the dilﬁting agent contains
a-lactose hydrate satisfying.(Condition—l) 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 Qeight particle size of 5 um or less and
a 90% by weight ?afticle size of 10 um or less;
[i8] The dry powder pharmaceutical composition for inhalation

according to [12] abo?e, wherein the diluting agent contains



(8) The dry powder pharmaceutical conposition for inhalation according to
(7) above, wherein the diluting agent is selected fromthe group consisting
of a saccharide (the saccharide is sefected fromthe group consisting of

| act ose, mannitol, maltose, and glucose) , an amino acid (the amno acid is
selected fromthe -group consisting of phenyl al anine, |eucine, and gl ycine)
, alipid (the lipidis selected fromthe group consisting of stearic acid,
magnesi um st earate, cal cium stearate, sucrose fatty acid ester, sodium
stearyl fulerabee aydidaee tshitiksfyiag i(arghniorsa)t aide ilnortgad ¢ salt is
selected fromthe group consisting of sodi um phosphate, sodium chloride,

23 di bashydraltei smtplsdyphgt € Coadd ttiorbasi c eagal dihemlptdssratiy)drate | act ose
polymer (the |actose polynmer is selected fromthe group consisting of

pol yl act 68&1gAd1a9 d&ondisdiog-glyurithegeishtdsfsigprer) , and hydrates
thereof ; (9) The dry powder pharmaceutical conposition for inhalation
accor di nd P FioandY EesiFrdlsith the [dif!luti IRy Sgent is | actose hydrate;

10) The d h tical i ti f i nhal at ordi :
(100 Tne ey, PRYSL, PhsLIRecut ool compes| L an La% pbel ety gn agentsi o (o
1 Xt. f : h i if [ i

D e Shumupes ol hccbess NuALekes heyisedl 1L L, Pl isl o1 2o

i nhal at i gn%%%%rs@i B ek ar 1R9hEIN (e G agR(l; aoptAldls:

a |l actose rate having a particle-size ution satistying one of

(Condi ti gRubhte R ifFRGHION WHdh ta Rardhicl , e size of less than 32 him the
fraction with a particle size of less than 63 him and the fraction with a

particl e [sibze ohel @S pbfvare ri9h Ahdesmkecap LHdes waicght ool nliddbdry: ovei ght ,
70% by weight to 100% by wei ght, and 100% by wei ght, respectively or
(Condi ti apcBydingheol debdsebbydr avleehasnat A% byuwnenghiggpat te@imaisize of 5
himto 15 him a 50% by weight particle size of 50 himto 100 him and a
90% by wei dghttpaet ihyldeagiez & adfi sE20A nlgi MQandliglidri—+i;) amdl a lactosnot her
| act ose hydrate having a particle size distribution satisfying one of 24
(Condi t i byrdepte 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, and 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



the fraction with a particle size of less than 45 the fraction-with a
particle size of less than 63 him and the fraction with a particle size of
| ess than 150 jam make up 90% by wei ght to 100% by wei ght, 98% by wei ght to
100% by wei ght, and 100% by wei ght, respectively or (Condition-D) : the

| act ose hydrate has a 50% by wei ght particle size of 5 imor less and a 90%
by weight particle size of 10 .irn or less; (12) The dry powder
pharmaceutical conposition for inhalation according to (11) above, wherein
the dil uhi;AgadeeBhteemtangs (@chactase -wydrat & rsat issf:yong o Gaudiat;i on- A) and
a lactose hydrate satisfying (Condition-C) ; (13) The dry powder

phar macelyksg¢al Thergwospbivdarfgra rnudad at 1 ol acopodiing drof ¢4 intelieta,orwher ei n
the diluting agent contains a |l actose hydrate satisfying (Condition-A) and
a | act osechypddang sat i{38yiago(€CondieTonn G he &indit ireg edggit gattiagriset ween a
| act ose hydrate satisfying (Condition- A) and a | actose hydrate satisfying
(Condi t i anlaptiosef hydrase25atdsfyong; C@Ibﬂi)lt‘llﬁél‘@r aﬁkﬂ/\d’e 1apﬂ¥é4fsrﬁ3aceut| cal
conposi tion for inhal ation according to any on to, (13) above,

wher ei n BHETatPUSFhES BgErd (ComcditioT 4) acﬁaéetfi*ﬁ/?wﬁ&tgéltséﬁé?ﬁween
hyarat o CBE bROPAGE LB oty S hEs™e pOPRiEreter ot “%ra)% 1ea§t20% Teving,
contror 1 BAobStE, BRSE AT G B, oPeaR R Sk *ﬁiaf MR D
COnposi tggﬂ]fo&mﬁ%ﬁl gbwaer rﬁ%@?ﬁ@é@tf& i%o%@bsqrtﬁcﬁf f&ﬂ')lnha(l%%t;u orgnd (4)

to (14) ove ont al y vvelg t to 30% by wei ght of

medi ci nabh, -comRAReH G 5[ 20f 16)heTf&rdEneQ91W1r®a HBE el Gl n anprsiddeon for
i nhal ati on according to any one of (1) , (2) and (4) to (14) above, which

cont ai ns i a%aky \wRitdRirviieg2 5 Yo iWaioghts ) ofarihe meditggwlnyenmpaenent ;. (17)
The dry powder pharnaceutical conposition for inhalation according to any
one of (%httiefllit)y alteneitibinch)i,s aprodicedidiygra meithad sevwestredtHa om t he
group consisting of a physical m'xi ng net hod, a spray-drying nethod, and a
freeze- dipicngsretyddatancdatib8y ifise (@ondidvider- Ppharwadd ilesd tassmosi tion
for inhal ation according to any one of (.1) to (16) above, which is

pr oduced hiyfira tghyesitdsif yingl g omstitd@n {4003F from 50: Smé%m%%ﬁ wei ght
particle size and the 90% by wei ght particle sizée of the medicinal
conmponent[2&de d8eeiRy ROHIGY MJE‘F%F%UEH@M%lstli%éfard’irfl'far]a?ctﬂ%

nmet hods. [ 0032
according to [21] above, whereln the diluting agent contains

a lactose hydrate satisfying (Condition-5) and a lactose
hydrate satisfying (Condition-8), and the weight ratio between
‘the lactose hydrate satisfying (Condition-5) and the -lactose
hydrate éatisfying (Condition-8) is from 50:50 to 100:0;
[26] Thechquowder'pharmaceutiéal 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
hydratesatisfying(Condition-z)haseaparticlesizecontrolled
by sieving, and the lactose hydrate satisfying (Condition-8)
has a particle size controlled by pulverization;

[27] The dry powder pharmaceutical composition for inhalation



The term"a m xture of the conpound represented by general forrmula (IV )
in (1) above is intended to include a m xture of Conpound (1) and Conpound
( 1)y . [0033] - The present i nVention al so provi des a met hod of
treating or preventing an influenza virus infection characterized in that
the nethod includes adm nistering the dry powder 26 pharmaceuti cal
conposition of the present invention for inhalation to the respiratory
system of a recipient so that a conpound havi ng neuram ni dase i nhibitory
activityarsoatiogedot ¢1atr bve [aB]aprtbavenaiwmere inh e hree sjdilndtiogy agiesgue (such
as the upper airway or the lung) of the subject. [0034] As used
herei n, thetkenm 4néacaperi Haskwaitghishittiety iag | Wondi trigier2d teet ke ability
to inhibit the function of neuram ni dase (the enzynme is also called

si al i dasépctefipchy dsaes Sty ing (F@@dﬁﬁd@é’g&)i@ghéf1@%??%6‘Z’éir\ﬁtreuses.

[ 0035] . _The nedi ci_nal conponent of the dry powder pharnmaceuti cal
conposi t FBRIGEYERE PFeveht iPAvEnt P8R PoPatH&ILS ISdrf S Iv&r & HatePYal so
referred to as the rmgceuti cal conpositjon_of th resent_invention) is
ConmoundSEry Ioganery, Lig mectaes huftiReckat SRedinl FelERr Tt A R RY o5y

- 2- hydroxy-L-m. oXY- 3- |0 I - i
4-dihydr8-§ﬁyg;§g%-é¥€§r %%EE?g§¥§%?%)éﬁgg%g}%%Q;?kanajn Compound (I1)
accordin [ ( 3= 1 AQ-+4- i i 312t

[(1S, 2R) %ESEyd%iS?iyd-@- %%?ﬁ&%—%%‘g%%‘ﬁ%ﬁoxy %?53;’?%‘ %gc%rﬁ%l%tlon

4- di hydr g=2BrBYhant6- Gaonbex Mhiag asdd,n walddidiirdtHeO diheitGonparrtt .
represented by fornmula (1)) , a pharnacol ogically acceptable salt thereof,
or a hydeaheather aoflactbeemegiddiatal seanipdyany | (€ qrcEfdEcabls) amr ystal | i ne
hydrate form of Conpound (1) (it may further contain a crystalline hydrate
form of Caopesednyditie swtieshreier@andia icmyst)al kherel avnody dryatretfeor m of
Compound (I) (it may further 27 contain a crystalline nonohydrate form of
Conpound sgkhipfyihg03€pndit ion-5ComesurdPaHit)i cred U249 asadty Habes Pyguani di no
group ‘and a carboxyl group in the nolecule and therefore can each conbi ne
with a phaevasel oghéadihy lasttassxihydgeite spthaseing fopmnstht pprar addogi cal |y
acceptabl e salt. The term "a pharnacol ogi.cally acceptable salt” of Conpound
(1) and EoRPEGAGLEI B 2fefOrs 1od 1S PYa BEVE T A3 A / Exanpl es of the
"pharmacol ogi cal |l y. acceptable salt” include, for .exanple, .hydrohal ogenic
abrd sl 12 JucRIE R BEBPEar T e CEP GRTeE P D BT B AP
hydr oi odi_de; _i.norgani id_salt as pitrate, .perchlar. , at e,
and phosﬁﬁgf’g;dlglgkgr?egﬁﬁ o(rgl)é:t Z[szsju%‘rl#%g’se’né”t e&%@é’ul?%na@@,%ﬁ%ﬁ@?ﬂ% onat e,
and {11 flyoraneihanesul Lanate.q.alod sldianalies, sudhas: henzonesu fpnate and
p-tol uenesultonate; organic dcid salts such as acetate, trifluoroacetate,
citrate, 1LAAl By PXab ALy 1 SPGB @RIRI1 B jaCkheSBhE EoSHUY A%atd YCI ne
salt, lysine salt; arginine salt, ornithine salt, glutamc acid salt, and
aspartic a¢iidrSahly (@dnaliic imei-al) sRld 9 Pesh asd ididimaaldolsarlinym sal t,
and potassiumsalt; alkaline earth netal salts such as calciumsalt and
magnesi umisdling , mehal tisalt=e tsuedh Igsiraltensauissaihg (Condsalon-2) fasal t,
copper salt, nickel salt, and cobalt salt; organic am ne salts or organic

anmoni umes @atrs isveh sde ecamuortingh 1sal thy trerltveagcitagdtamme sal t, di benzyl am ne

salt, norpholine salt, glucosam ne salt, ethylenedi am ne salt, guanidine
sal t, [(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 dry powder pharmaceutical composition for inhalation
according to any one of [1], [2], [3], and [5] to [29] above,

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



28 diethylamne salt, triethylamne salt, dicyclohexylam ne salt, procaine
salt, ethanolam ne salt, diethanolam ne salt, piperazine salt, and
tetranet hyl ammoni um salt. Preferably,1the pharnacol ogically acceptable salt
is an alkali netal salt such as a lithiumsalt, a sodiumsalt or a
potassiumsalt; an organic acid salt such as an acetate or a
trifluoroacetate; or an inorganic acid salt such.as a hydrochloride or a
sul fate. [00381 In some cases, Conpound (1), Conpound (I11), and

phar macobagiieal by apeepkdblkensal tembberkeaf; each absorb water to forma
hydrate when allowed to stand in the air or mxed with water. A hydrate of
Conmpound [8R), Tohapoyndogwtk), plarrngaqehat iveeDlcogipoalilty cacteptialilad agaldn t her eof
is intended to include such a hydrate. [0039] A crystal line hydrate
form of Gompuodadg(ty:any one of [1], [2], [3], and [5] to [29], which

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

et hoxy- 3cOBERAREYE GX PYPVORFEF - P28 Fay 8L QRS iasrs 60&atpoRedicdradid i s

di scl osed in Japanese Patent Publication No. 3920041 (corresponding to U. S.
Pat ent PEBMPERENEA No. 6844363 or European Patent Publication No. 1277750),

“whi ch sh ' Kk t. int | [ f.. 4.0, 4.4, 4.7, 7.5, d
10. 2 angatrbms T Y ROPH5 RIS T 1151t (R BobALRE0E W e Ka 11 ne
radi ati on, 0090k <29 f1e penk ] AN (Lot eLplanatspacl 0G4 AL A L angst 1 one

i s normafry S i nterpl anar spacing (inunits of

angst r ong), M%ﬁo&%&i‘éﬁ@& H&’ﬂ‘_ dihe Péﬁ@"&fgf%}ﬂ;ﬂ?ﬁfﬂg{@ﬂﬁl

[ 0042] 1e particle size distribution of conponent of
the phar grcedti pakne@nras 'sb'r@Dg’—er the RiesRR, invent irgrpelsrably has a
50% by wei ght "particle size 0 o? 372 pmor |ess as neasured by particle
Si ze anahgshsdl.aser diffraction nethods and al so preferably has a 90% by
wei ght particle size D90 of 8.0 "Amor |ess as neasured by particle size

. anal ysi §34l as®he dirfyf pacticarpletdoosut 1 fal hesposdndes, £oéhd nrediadiral
conponent according to the present invention has particularly excellent

i nhal abi betprdadgatdhiagly abélaft y1i o éaeh alheve espiicht o3 ynagyditearnuared
therefore can reach deep portions of the |ung through the pharynx, so that
it can eRbi Bi PhvbgRadnaikdmg- metmodnt i -i nfl uenza activity. [0043]

The pharmaceuti cal_ conposition of- the present invention may _caqnsi st

essent i allPy! of TRASHERPYPRAI PROMARARNE L7 L FPPOFHTCACR BORIINRG g 1Fent i n
addition to the nedi ci nal conpon ng. %094@1 en nmxed with the
medi ci naPCEBRPIRENEC BRE BPFUBanl gENt (3B AROS d”gyb]]afgficé?nttaouﬁ‘aﬁ%/ t he
nmedi ci nal. conponent on its surface and to, deliver_the nedicin C onent .
Then_t hasaTPaET R h e et i oRRtn REhrEERatRE M Eniels HAPSD

shown in [1] above and optionally the compound represented by
formula (II) shown in [1] above,51bharmacologicallyracceptable
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 on an anhydrous
basis;

[36] The dry powder pharmaceutical composition.for‘inhélation
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



pharmaceutical conposition of the present invention can be prevented from
aggregation. [0045] . The diluting agent may be selected fromthe
group consisting of a saccharide (thel&accharide is selected fromthe group
consistind of |actose, mannitol, maltose, and glucose), an amno acid (the
amno acid is selected fromthe group consisting of phenylal ani ne, |eucine,
and glycine), alipid (the lipid is selected fromthe group consisting of
stearic acid, nagnesium stearate , calciumstearate , sucrose fatty acid
ester, sediHomst egfylsnbuteratie) anshd ecl bRl Phac8logDOL IR &Hdaitdhe
inorganic salt is selected fromthe group consisting of sodi um phosphat e,
sodi um cBhoti deerdifasios aahgvarphesehalss, amdridiirbasiec &lCcidfiMthe
phosphate), a |actose polyner (the |actose polynmer is selected fromthe
group considstiinglotoppylkatt ase bandda indctter eac ibg- glnyedlatd cacite adol ymer) ,

and hydrates thereof. [0046] In particular, the diluting agent is
pr ef er ablrgspisacolrar sdetemorie aphefanabllyj ¢attios enserenf non el rprlefearzabl y
| actose hydrate. In general, |actose hydrate is in the formof a crystal.

[0047] virus FREeghpaRese PIvar AuEepbe? angriont eepdRhFarevePaRis néhd act ose
hydrate as the "npnohydrate of P—D:galactopyranqsyl-(1-4)¢a-glucop ranose",
whi ch i stBPsECRGI 1800 AsssesHy fidrE e fRerePbrid! tRedt BRI do8Gose 31

hydr at " "a-| act drate" . . .[.Q048 . A si ngl

SRR I ARG I e LT e IR Y. LN
1 Xt f . i.nal i fo.diluti t, which
e oL ohunsan B S onr 5,00 38Ul okt ol LiPg Age .

also be HagdeibQ%8bmponent 18 PAIMG (UhAn EdUIAE 05120 wBALOSE

m .
hydr at es havi ng ePent particle size stributions 1s preferably used.

Wien a miyt uee gefnihwe ce-cmphe @i kuhigne agenrtisdhawseg different particle
size distributions are used, the nedicinal conponent deposited on the

di | uti ng [3ggnt TREIdAE @owda riisgh £asd ¢ o i SPercertbosaan odi sehanga fawmiran
inhaler by the recipient's inspiration, which is preferred. [0050]

Two | act agechiidhat e Hawil ngbdivief, e wietraiar ttihel elcsiez e fditdte imadtiicins 1
preferably include a | actose hydrate having a particle size distribution
sati sfyi cgmpoeaeafc (GoRd mgornl pnopnhi@ohdius de-sd)s ,shbwelbalsowaadme anot her
| actose hydrate having a particle size distribution satisfying one of

( Condi t i eAm3nistereshdit itoe- 4nhgdedn desieew. (Condition-1): The particle
size distribution of the |actose hydrate neasured by particle size

anal ysi s-[B&der THRf4FAPOMER TR HIHRC Has 62 1 GoHMBP St tgh L PR @i of 5
p.-mto GQLC%b@di%gSOt%) b[% S\ﬁ\eio%htB%?r taib(gvee,Siw%eeroefiHSOt e rHotsoe 1o]f0 &iem and
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
aécording to [35] or [36] above, wherein the dose of the
médicinal component is 80 mg on an anhydrous basis, which is
to be administered in a single inhaled dose.

[0020] . | |
The compound represented by formula (II) above
.(hereinafter also referred to as Compdund (II) (hereinafter

other compounds are also referred to similarly in the

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



32 a 90% by weight particle size of 75 pmto 160 pm (Condition-2): In the
particle size distribution nmeasured by an air entrai nnent nethod, the
fraction with a particle size of |essifhan 32 pm the fraction with a
particle size of less than 63 pm 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 Has raankQ%dyl areiaghtl pardrisfea stactford PNvtidiesshe aadPloby wei ght
particle size of 20 pmor less, and a 90% by wei ght particle size of 54 pm
or | ess. grdtgndintpami-tdi)an Prof heeparde cdlmisi ze distgfidurntednoneasitsoh by an
air entrainment nethod, the fraction with a particle size of |ess than 45
pm the PBragtthensivie khaipartIcitéessyrtivésiess Compoddd gih) amexdkore acti on
with a particle size of |less than 150 pm make up 90 to 100% by wei ght, 98
to 100% BPRIWH | (Idnd CReo RSP riRsduind feggfday velsh fousagnd  (I) . The
particle size analysis-laser diffraction nmethods include applying | aser
light to @9%rdup of particles to deternmine the distribution pattern of the

intensity of diffracted |light/scattered |i oduced, t.herefro nd
cal cul ati ng thgtpéﬁt%ngnsgggtdﬁgfﬁ lﬁmgﬂéggo@btﬁf %ﬂ?%ﬂ%ﬁ%ﬁﬁ%ﬁ?ﬁh

B andar oA SRS e Y PR AT SR BIBL T hBes RibhoRar £ e
O gani zatdon. 10ia % andacdieatian: e YDk el GhLuRAEY €] fosliersd he 50%

by weight particle size, and the 90% by wei gh rticle size are defined as

particl e szas @t % 20%y@and 20% desneat idipoudd {herwei ght cunul ative
particle size distribution curve obtained by the particle size
anal ysi s-floager] di ffraction nethods. [0052]

(I11)

[0023]

is produced to exhibit pharmaéological 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 cﬁain is converted into a hydroxyl group by a metabolic
reaction such as hydrolysis so that Compound (III) is also
produced. Iﬁ warm-blooded animals, Compound (I) and Compound
(Ii) are both cohverted into the same active metabolite,
Compound " (IITI).

[0024]



The air entrainment nethod includes determining the particle size
‘distribution with sieves while sprinkling the powder with a standardi zed
air jet. The air entrainment nethod i<’ described in the Japanese
Phar macopoei a, "Ceneral 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
Pharmacopoei a Fifteenth Edition, H rokawa Publishing Conpany, page 158)
Concer ni ng t heTisd wvBsrelsasofior cétegon®eas Ur enentl, Cobhpodapanese Ragr bacopoei a
Fifteenth Edition, "Table 3.04-1, Size of standard sieve series in range of
int er esthedpagealsdpmdesent besf Japandsy Phadrecppeeimakesicegalnunbers and
t he correspondi ng |1 SO nom nal sieve nunbers, USP sieve nunbers, and EP
si eve nuabepssiTherepdrehet peeaeasuiBNERtinet hed dahadpsiyent oaffealnit ed
States or European particle size_distribution test. Specifically, for
exanpl e, MEKEUAR SSUFRRAN e ) panP EOMEITHEY b1t e YaRt Seme AMeHERt "fet hod
using Alpine Air Jet Sieve, a gomder E?rticle si_ze_an L¥ﬁ%r devel%ped by
ALPI NE (E28FRERGTT, Ohsthe4PRasRRFBRELFR t AETPRFANESE PriarMecBPGEEE Fi fteenth
Edition gHirogama Publ i shi ng Conpany, 2006), "B. Ceneral Tests, 3.04
Particl e 8/ZB“48Fermi nation, Method 2 Anal ytical sieving, Sieving nethods,
2) Air e355$h£nent nmet hods, air jet and sonic shifter sieving" (page B-421)
, Note 20. measurenent result is obtained as a weight percentage (% of
the powder in fhensiLye 19l 8ar aNPL qakicsri e wei ghha9f b B neatRiag 1remai ni ng
on the sieve is precisely neasured. For exanple, when the sieve size is d
pm and m@ggrgggn@égpgptkg@mgﬁath@vweight of the powder passing through the
sieve is A% by weight, the amobunt of the fraction with a particle size of
| ess thanodzpmis A% by wei ght. Preferred exanples of the particle
size distribution satisfying (Condition-1) include (Condition-5),
(Condition-6), and (Condition-7) described below (Condition-5): The
particle size distrOBis on of the |actose hydrate neasured by particle size
anal ysi s-laser diffifadi met hods has a 10% by wei ght particle size of 19
to 43 pmy1a ) i size of 53 to 66 p.m and a 90% by
wei ght particle size o o 106 pm (Condition-6): The particle size
di stribution 6f the | hydrate ngBégred by particle size
anal ysi s- 1 as&@H4G®fNacti ah net hods has a 10% by wei ght particle size of 5
‘to 15 pm a 50% by wei ghtypparingl e size of 50 to 100 vim and a 90% by
wei ght particle size of 120 fo 160 pm (Condition-7): The particle size
distribution of the |actose N5 hydrate neasured by particle size
anal ysis-laser diffraction nethods has a 10% by wei ght particle size of 30
“to 60 pm[oa250% by wei ght particle size of 70 to 110 pm and a 90% by
wei ght particle size of 110 to 150 pm [0053]

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
represented by general formula (IV'), amixture of the compounds
represented by formula general (IV'), a pharmacologically

acceptable salt thereof, or a hydrate thereof. Specifically,

the present invention also relates to:



Preferred exanples of the particle size distribution satisfying
(Condition-3) include (Condition-8) and (Condition-9) described bel ow.
(Condition-8): The particle size dist#tbution of the |actose hydrate
measured by particle size analysis-laser diffraction nethods has a 10% by
wei ght particle size of 1 to 3 pm a 50% by weight particle size of 11 to
20 pm and a 90% by wei ght particle size of 37 to 54 pm (Condition-9):
The particle size distribution of the | actose hydrate neasured by particle
si ze anal(ysi s- hagey slbhdéAchhDd@dnodsa hasomp S92 Pyn Wed OhtnRardd ide si ze
of 5 pmor less and a 90% by wei ght particle size of 10 pmor |ess. [0054]
A conbi nabheaiofingwas| aciasie Mdr abepdmring dohpensdtryardéseheedime
distributions is preferably a conbination of a | actose hydrate satisfying
(Condi ti gengyadndoanmoflleer(IVagt:ose hydrate satisfying (Condition-3), nore
preferably a conbination of a | actose hydrate .satisfying (Condition-1) and
anot her |[@6R83e hydrate satisfying (Condition-4), even nore 36 preferably
a conbination of a |lactose hydrate satisfying (Condition-2) and anot her

| act ose hydrate satisfying (Condition-3), in particular, preferably a
conmbi nation of a Iaé?%ée hydrate satisfying (Condition-2) and anot her

| act ose hydrate sat Usf i ng (CQﬂgppion-4). [ 0055]

. Preferrgd-@xanp ination of a | actose hydrate satisfying
(Condi tion-2) mphAdyanot her | dctose hygﬁgte satisfying (Condition-3) include
a conbination of a | ydr at e 4 L§fying (Condi tion-2) and anot her

| act ose hydr@tHeC&atisfyi n§ (Condition-8) and a conbination of a |actose
hydrat e satisfying (Condi NHQn-RH and anot her | actose hydrate satisfying
(Condi tion-9). [0056] referred exanples of a conbination of a

| act ose hydrate satisfying (N&hdition-1) and another |actose hydrate
satisfying (Condition-4) include a conbination of a | actose hydrate

sati sfyirf@o@GHndi ti on-5) and anot her | actose hydrate satisfying
(Condition-4), a conbination of a |actose hydrate satisfying (Condition-6)
and anot Waerkact ose kfdRAtandaki sfepnapdrCondi thiyshraen atebra, combitda i on of
a |lactose hydrate satisfying (Condition-7) and another |actose hydrate

sat i sfyi p§heCorePpre¢ Ry a gg@gg]represented by the formula CH; (CH;) ¢CO-,

a mixture of the compounds represented by general formula (IV'),

a pharmacologically acceptable salt thereof, or a hydrate
thereof;

(2) The dry poner 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 éomponent according to
(1) or (2) above;

(4) The<irY@powder‘pharmaceutical composition for inhalation
according to any one of (1) to (3) abové, wherein the medicinal

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



Preferred exanpl es of a conbination of a |actose hydrate satisfying
(Condition-1) and another |actose hydrate satisfying (Condition-3) include
a conbi nation of a |actose 37 hydrat%2 satisfying (Condition-5) and anot her
| act ose hydrate satisfying (Condition-3), a conbination of a |lactose
hydrate satisfying (Condition-6) and another |actose hydrate satisfying
(Condition-3), a conbination of a | actose hydrate satisfying (Condition-7)
~and anot her |actose hydrate satisfying (Condition-3), a conbination of a

| act ose hydr at eosabistwpigpt( Gamditilienslikzeaind &not er dradteese hydrat e
satisfying (Condition-8), and a conbination of a | actose hydrate satisfying
(Condi ti 6A) 1) &hd dmophedelrahaosedur dtel sampokyitien Bondirttisg@td)on [ 0058]
Anong these conbi nations, particul arlzl preferred are a conbination of a

| act ose RyEPAEENgatP Y Aje(Torldilt Fanl2) adnysanvhREr 1NaEhestedirdidtle
satisfying (Condition-8), a conbination of a |l actose hydrate e('s)ft?ti sfdyi ng
(Condi t | 6RAMPPRERF Ja%é’trﬁé?rarleé?c%s?emﬁ(i‘d‘%’ﬁété&tuilé‘ftﬁioﬁgpf%ﬁﬁﬁ t9OREDED a

conmbi nation of a |l actose hydrate satisfyin Condi tj on-5) and angt her

| act ose WBF‘aF]ées%W‘é?ﬁ?{b%(W toi%oﬁ- ﬁ¥¥ g‘ﬁév?ar %:%)Wlb??n%t%% ot ° a&théact ose
hydr at e i.sfying. i tian- e atisfyi ng
(Conditi §%§§uyf%%t%%fgﬁ %&g%ﬁ%)gnf%]%g %%Itt%ﬁ F\%&g;tg%t gﬁégﬁgéogla%a%ﬂcﬁ%{e@/ si ze

di stribution Ln.s a e ar, eut j.gal; idd0n pr esent
i nventi OEI’IDEI‘ gsbgfs%ggtl%g [ %g%gretsgl f’lﬁgﬁ r?g%ﬁ_ﬁl g{rlﬁﬁrllﬁgﬁgr aneziéééds%g;oécﬂitefl uidity
and goodpgprayabiliibh broweas,i ah@%;% AeftvGhg pridcefRy,r ethd lah addition, the
medi ci naF conponent deposited on the é/l | uti ng agent surface can easily be
separ at ed rbeem-ihe 1ingd8 pitdkckisisng agent in the air flow produced by the
recipient's inspiration, so that it can efficiently reach the respiratory
ti ssues k)t heThecipt eptvdewhpltdrmacahsbept efoeroosd.t ijd@080F inhalatifire
diluting agent preferably conprises a |lactose hydrate satisfying -

(Condi t i excbrdamg boaitheerneaet osle hpdf 4t elsats stwpeng iqCohdingddiridlal wher ei n
the weight ratio between the |actose hydrate satisfying (Condition-1) and

t he | act 6SBPRYENAt & Ss®riePpyictly byCendiett dH-13)1 1% R3istesTaSy & r om 50: 50 to
100: 0, .nore preferably from 75:25 to 100: 0. [0061] More preferably,
t he di | ufilfg oRGEH BT TR L 0se hydrate satisfying (Condition-2) and

th | act h t tisfyi Condi tion-8),. wh int i ght ti
between (0. | adPELE AparaEs BRI TETSH RoL( CrE -2 nRa CHE T ot
hydr at tisfyi Condi ti on- [ 50; 100 Q; I dr at
a1 of vi FG RO TOATD AT Ao 1 adY Gt hydrsk &> saPrpy g crer Yo At e
(Condi ti %%h%é%ﬁl | &f & y;Hhe el Gt Jrati o between the |actose hydrate

sati sfying 1 on- and the Tactose hydrate satisfying (Condition-4)

i's from 3Q)50 tpe190; GowRich@5h 28R BYEE At 81 SR it EoRdiAROMES)orand
anot her ﬁg(gt ose ﬁydra g saetr?}gfyi naé (Condi ti on-Ezﬂ;, wherein the weight ratio

bet ween ke dragtRsechydy aliaat ivabyeng {Ronti hitihdhgant ibhesd badose
hydrate. satisfying (Condition-4) is from50:50 to 100:0; or a |actose
hydr at e FatdnstHengroGpndbhsastihgand anstbehatadt osehdyshatieasade sfying
(Condition-8), wherein the weight ratio between the |actose hydrate
sati sfyi rgleddgdCdnatint itdre S)rcaupd ddves i stoiros e hyldrettes satmiartyi Fgl
(Condition-8) is from50:50 to 100: 0. _ o
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

fnmnthegroupconsistingcﬁfsodiumphosphate,sodiumchloride,



[ 0062] When the diluting agent has a content ratio in such a range,

t he pharnmaceutical conposition of the present invention has good fluidity,
" so that it can be easily charged into2&apsules or inhalers, which is
preferred. It also has a high ability to be inhal ed by the recipient.

[ 0063] - The pharnmaceutical conposition of the present invention
preferably contains 4% by wei ght to 30% by wei ght, on an anhydrous basi s,
of the medicinal conponent, nore preferably 15% by wei ght to 25% by wei ght,
on an anhy@eeys bastsum Phddighdesd] Gineal r6eRRARCAL ] ch QmSHiEBs gni8aPe a t he
pharmaceutical conposition of the present invention has good fluidity,
makes it 1pessikl ®ol@ndOrihad uattesagn Xinee jef sé hec pedifridiatneafmanent and
the diluting agent, and can be | oaded into an inhaler with high precision..
I n such aonangeinghefpbalyaaetibisealancdorpdsidtiian aafi - yredsientadinivent i on

al so has good fluidity in an inhaler, allows easy separation of the

medi ci nakopoidporent BndmiyHeadelsuttivegeagent upon di scharge fromthe

inhal er, and nmakes it possibte to deliver a relatively high proportion of
the nedi éPhal EbapHeRPVEST IR FRaeT a6 campasaidsion] fos4nhalationrhe
pharmaceutical_,conposition of the present invention is taken into the
respiratéF?oFﬁ§§ﬁgE°of7}rﬁ?qwﬁﬂ[ﬁhﬁ%@lﬁyt@ﬁedﬁéBFﬁPSn?9§nFn%%i#%HQQﬁ? The
respiratﬁQ% systeminclude the 40 upper airway including the oropharynx
and | aryAX > fh&/trachea, the bronchia, the bronchiole, the respiratory
bronchi ol,es, and the |ower ai.r o de portions .of | o Lhe dry
powder pﬁgiﬁacgg?i%ﬁf pg‘(’)vrrsgsgkt’%,\%xna% u?ﬁcgg:brcgglé)rﬁsqﬁnlvoenn%?gnl or a}tnlhrbgf ation

S taken ibo iy ESSPIY ki Syakewyol he 1 AGl Menladit 1AM Ton and

depositea on the~epithelium of e upper airway an ower airway, where
the nedi gignpl - coaPeRRRaticSohYInokyaed and abeppbedd Nhocbbe HRldS D
exhibit anti-influenza activity by inhibiting the viral growth. [0065]

The phar pacewy Galf feeepesivhiren «Qfe tdie:prasanti yutvientd on may be packaged for
adm ni stration of a specific dose. Exanples of such a package include a
capsul e guah asha dwr gogekat pie capseh eioal adwdroxyipro Pyl netheillaceldrul ose
(HPMC) capsule, a cartridge, and a blister package. A specific amunt of

t he phar mecextdicg toorfpiosi wiheredin tihe pridsaning mgarntt aromdind so be
directly loaded into an inhaler for adm nistration. The pharnaceuti cal
conposi ti on of at hecpresehydirarenhiagands & wairtid cfler aige &idhyr : _
Therefore, an inhaler generally belonging to a dry powder inhaler (DPl) may
be used. spe@6dying one phe pharmaceutical conposition of the present

i nvention is useful %s a drug for treating or preventing type A or type B

i nfl uenzd GRS 2/ F0067] 41 to be used, the degree of influenza

preval enge, d candi ti.ons _such .as -t he_ body i fpthe patient to
be adm n!%z]tee?fgr&c _roélf & _ f B Jtcnleer asplezuet iocél\ﬁlreq%gr o%%/rﬁg% iclcm’ag_ent of the
present LACTLLON % AL Ierad g 2. s ecindly dfMahatdep ina
dose of igto ng per f g body wei ght once to seven tines a week or
once to three s Awdd% a particle size of less than 100 pm

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 ld% 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 um to 160 pm; and

another lactose hydrate having a particle size

distribution satisfying one of



[ 0068] It is particularly preferable to adm nister the

phar maceuti cal conposition of the present invention, which conprises 5 to
120 ng, on an anhydrous basis, of Conpbund (1) (and optionally Conpound
(1) ) , a pharmacol ogically acceptable salt thereof, or a hydrate thereof
as a dose of nedicinal conponent, and conprises the diluting agent
(preferably | actose hydrates with the particle sizes controlled as

descri bed above) for the prevention of an influenza virus infection by

i nhal ati gogohaithenrespiratory system of a human subj ect before onset of the-
i nfluenza virus infection and for the treatnment of an influenza virus

i nfectionhhenfaasthnghewdbbeaopatimdcdevisdeed ddsésslyy tihamaldgt ivon to t he
respiratory system of a human subject in onset of the influenza virus

i nf ecti okhe[ 6@89tion withwaeparhecpramsiacedli d&lsscdmedsioti om. ofndhe present
invention is adm nistered as a prophylactic agent, it may be adm nistered
internitFéﬁtﬁyaﬁélpﬁewﬁégpﬁrQﬁéﬁ%cgﬁsﬁéﬁﬁopfa [fFrart "Sdbjlet FBef ore onset of
an influenza virus infection. Each admnistration nay be performed one at a
time. FolaERaml P e VerdGE v 5P He? hwedn Y Hi s 284t P%n@e’rgh% %% 19 %days or
a week. 0070 actual nedical__situat.ions rophyl actic
adninistPgtWSﬁ ﬁﬁy %EdpggpdrkgdwFé ngr§$§p§ %ﬁﬁgﬂﬁ?égénce or absence of
ianuenz&c¥h5gﬁigﬂtsﬁgigﬂeb§g%E%S%n% 9f d pijuenza synptoms. The tinme when
the prophylFacti'c agent of the present Tnvention is admnistered is also

i ntended t gokngludeibhe phe®iwhenstibe agmsnigl Lat heRd grper f or med

regardl ess of the présence or absence of the infection before onset of
synptonsg p@Q7h) weight YAeRikhe phaemageyl gal ogomeesi;tion of the present
invention is adimnistered as a therapeutic agent, it nmay be adm nistered in
a singl e (dose Dheidrt wowdeyi sleghrmiosest byal rivalpatsian dnof dhe nredgitriatror y

ti ssues of a human subject after onset of an influenza virus infection.
[0072] accordAsgused(heleahovehewhereitibefiord bnsietd apesuts ddneasirat e i n
whi ch no influenza synptom appears regardl ess of the presence or absence of
virus inkedeconse] bydZpte satisfyipged deardditione te@dn ilRCHRSE " neans
that as -a-result of influenza virus infection, subjective synptons such as
fever appedratposr4fsfying (Cendiédpa-&)nptoms are i ntended to include

headache, mal ai se, algiia (or arthralgia), chill, fever, .perspiration,
T s e adT o hE ey PeBER e ST roTHag s e get TR it O

medi ci nal _conponent of ﬁge ent for_ preventi n. i nfluenza, virus _
infecti oﬁclcgrllﬁﬁpg Pef & bf‘@ggam’ ‘ﬁ]il?fgjr%dte]i‘% Cg%s‘f ore FRiH SPHSEE S 20 ng
on an anhydro asi s, i é,eii ?% .dose ofy 40,41, qn AR Anhydrous
basis; o gﬁcg%ggnéyééﬁﬁ%a%gﬁl%%_eng?q @_nﬁ’pz)an)an_ydrousc%35|§. Most
pref er ablyra,Lhe SB0l SDAhg COMMANANo] = A08L ShELRAJHE FaflOBR Wt ed
dose of g on an anhydr ous basli s.

a lactose hydrate satisfying (Condition-2A) and a lactose

hydrate satisfying (Condition-C) is from 75:25 to 100:0;

(14) The dry powder pharmaceutical composition for inhalation

according to any one of (11) to (13) above, wherein the diluting

agent contains a lactose hydrate satisfying (Condition-A) and

élactosehydratesatisfying(Conditibn—c),thelaCtosehydrate

. satisfying (Condition-A) has a particle size controlled by
sieving, and the lactose hydrate satisfyigg_(CQndition-C) has

a partiéle size controlled by pulverization;

(15) - Thechquowdérpharmaceuticalcompositionforinhalation



[ 0076] The nedi ci nal conmponent of the agent for treating an
influenza virus infection is nore preferably admnistered in a single

i nhal ed dose of 20 mgy on an anhydrous?basis; in a single inhaled dose of 40
nmg on an anhydrous basis ; in two divided doses of 40 ng (nanely in two
doses of 20 ng each) ; or in a single inhal ed dose of 80 ng on an anhydrous
basis. Most preferably, the nedicinal conponent of the therapeutic agent is
adm nistered in a single inhal ed dose of 40 ng on an anhydrous basis.

[0077] accordlhg tecampy ente ic€ PLEf ef 2b| yaradh @1 nel (3arhelesve, vandl , nore
preferably a human or any nenber of the genus Equus, such as horse, donkey,
or nul e. cThéadubj 6t biys wenghtprtef 810&blby avehigien o FERMECTS AR ITHE | NVENTI ON
[0078] 44 easily and precisely. The pharmaceutical conposition of the

- present cpweRrnEdkhas high dispersibility and can be easily inhal ed even by
a recipient with weak inhalation capabilities as well as by a recipient

wi th nor &k ) or TBErG| PPHASE RE b Epabl F#t iCEFPIeFign for inhapggfion

phar maceuti cal_, osition of t sent inpvention havi$€ t he eﬁified

particIea§F?€d&%§?EPb%?Ydﬁmtéﬁ ?géga?gheé?é dﬁgaF8r§1§§s ™ of 't

recipient, in.partigular, t.o.the upper.airway.or t |l ung, - t-herefore is
effectivgbpﬁaﬁg vﬁ&fn&yhﬁgﬁggﬁd%ﬁoﬁgft§Phﬁ§H#ngnfrﬁéﬁiggﬁggﬁ%FPy. [ 0080]
The phar G I.g@l. conposition of the present invention inhibits viral

en-a

growt h mni'stered in a specific dose only a small nunber of tines,

such as Q154 O‘i‘hEV@%‘? oA rl ShddEd & €1 E 2R I iRt b PU/HH MR N ]
i nfl uenza. BRI EF DE | PTI OF THE DRAW NG [ 0081] Fig. 1 is an

X-ray powdebrdiihy act holy Bakt 8EN(0Ptabneds Wi dhovoppatidia 14 nerdadiad i on
(wavel ength -4=1.54 angStrons) for a crystalline form of
(2R 3R 48)~ 3- neehad geidcguantdonot e [ §AR1ZR o2 hytiox Yot -anphysical
et hoxy- 3- (oct anoyl oxy) propy1] - 3, 4- di hydr o- 2H pyran- 6-carbox ylic acid
hydr at e oliainge theitinoer,odu ctprery -Brample retHBD82nd 45 freeze-drying
method; and
(18) The dry powder pharmaceutical composition for inhalation
according to any one of (1) to (16) above, which is produced
by a physical mixing method.
[0031]

The 50% by weight particle size 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 prbvides a method of treating

or preventing an influenza virus infection characterized in

that the method includes administering the dry powder



represents diffraction intensity in units of counts/second (cps), and the
hori zontal axis represents diffraction angle 20 (degrees). [.0083]

The interplanar spacing d (angstrons)2fray be cal cul ated fromthe formul a
2dsi n0=nk, wherein n=1. BEST MODES FOR CARRYI NG OUT THE | NVENTI ON [ 0084]
Compound (1), Conpound (11), or a pharnmacol ogically acceptable salt thereof
may be produced according to or based on the nethod disclosed in Japanese
Pat ent No. 3209946 (Patent Docunent 1). [0085] A crystalline form of
Conmpoundphbymaaeatysbal coneosarioal o€omheundeEen)t, iowemtdroystfald | ne hydrate
formthereof may be produced according to or based on the method di scl osed
i'n JapanésbaPatéen Appthe ate i dati ok yOFars {ahP-of) aNoec2002n0126 IthgtI@panese
Pat ent PublicationNo . 3920041, Specification of U S . Patent No. 6844363,
or Speci FPEROMSA BRVEREOPLARAPHE EAR SRoinhP777GDY . a¢iogsly is allopgs
medi ci nal component of the pharmaceutical conposition of the present

i nvent i oRCpREF &Y BL} Yy WS TEMBHT61 By it i@t E155KE 6FUSRAHHRGT | ess

and a 9096 by weight particle size of 8.0 p.mor |ess as neasured by

Dart| ol oUBPSE Buargy: BY kog PR, 8Lt i MLEHGES. [0087] The
process 3659450 m croparticul ate the nedicinal conponent of the

phar maceuti cal conposition of the present invention is preferably, but not

limted to, a pLogesy ﬁ@%@%,edtfxéo%%e_"%QEQmﬁ%‘ﬁ%@%i @&h‘%i&o}‘%&y

pul veri zation process, a wet'pulverization process, a spray- ng process,

and a frgezevdityinngcprocess th@088Li1ity to Th@iMBRANS HOEUAG@RRAIJH cul ation
by the dry pulvérization process are not particularly limted, but

pr ef er abhgugaim@hidkisedi BBe pERSRES ieh sascaljletl 8ihliagsey po@sseh ars | npact
grinding process such as a pin mlling process or a hanmer mlling process,

or a gri adeBptpaACEDST shehpaspagptliver ioferninocess, viniegw.eferably a jet
mlling process. [0089] The nmeans for- mcroparticul ation by the wet
pul veri zdbioGB]process are not particularly limted, but, for exanple, a
bead mlling process, a ball mlling process, or an ultra-high pressure jet
process can beTe&apreykgingdpgggponent of thee dsgapowile ¥ iIPNGGHesEaEs Gadcl udes
adding a slurry of the object conpound dispersed in_a _solvent to a vessel
cont ai ni A§MPEEAS ion Gfadsie PreEsAlta lryIcHHIPE TOF tHEdL3Ee%hd al | owi ng t he
particles to pass throqgh t he vessel while agi the slurry with a

Fotary blBEESIBOTHEE TS SBAFEFEa Tt POt TSP ARAFATBAC L ETHASAE Tor ce

T2 B S L O S PR sty e i
(2R, 3R, 48) -3-acetamido-4-guanidino-2-[ (1R, 2R) -2-hydroxy-1-m
ethoxy—3—(octanoyloxy)propyl]—3,4—dihydro-ZH—pyran—6—carbox
ylic acid (it may also contain Compound (II) according to [1],
namely, '
(2R,3R,4S)-3-acetamido-4—guanidino—2~[(1S,2R)—3—hydroxy-l-m
ethoxy—z-(octanoyloxy)propyl]-3,4—dihydro-ZH—pyran—6—cérbox
ylic acid in addition to ﬁhe compound répresented by formula
(I)), apharmacologically acceptable salt thereof, or a hydrate
thereof. The medicinal component is preferably a crystalline
hydrate form of Compound (I) (it may further contain a

crystalline hydrate form of Compound (II)), more preferably a

crystalline monohydrate form of Compound (I) (it may further



47 it can reduce the particle size to the smallest |evel anong the dry and
wet pul verization processes. [0091] The ball mlling process uses

" the sane process as the dry ball mill#hg process, except that a di spersion
of particles in a solvent is used as the object to be pulverized. [0092]
The bead mlling process and the ball mlling process both use colliding
medi a other than the particles. Such nedia used in bead mlling process,
may be zirconia, alum na, glass, or netal powder with a particle size of
about 1 wohtbdnaboutyitaml iard meuwohyidedita Eath idf tdwendealrdd nfl1)i)ng process
maybe zirconia, alumna, nylon, or netal balls with a particle size .of
about 1 m¥oBélseveral cm [0093] The ultra-high pressure jet process
i ncludes allow ng accelerated particles to collide against one another to
m croparti cul afemppepds] 00D43nd (II) ghehshray-ryidyl Preesoumanites
spraying fine droplets of a solution_of the object conmpound and applying a
hot wi ndat 82 ReHY t IT&FRp Pt Med esoihreAbdi Ther ehofre Bimeash YW1y fi ne

particles are fornmed. For exanple, the spray dryer ysed may be a rotating
i s typdiThr 8 SHFEREIPE TPy PRE-THRIE M7 ©F iEe drbd&ie @ wo- f1 i d

nozzl e type, or, four-fluid_nozzle.type ray.dryer, depending on the
droplet-érgﬁﬁgfﬁ&% st %EY ﬁg%%gt gﬁ%nfﬁggbar?gguﬁg FOany t he spray-drying

48 proce %Jr%a%%tlo]rgg%ylily%?c%ﬂ?aﬁ 38 (ANYe ROrbRRRRDPYPARRI RIS, The

spray dryer is preferabl nozzle“type, a pressure two-fluid
nozzl e type,) Yerdrko¥h Lhwind snezzlke type. [0095] The freeze-drying
process includes quickly cooling a solution of the object conpound to a | ow
t enper at yp@zt7q9 quickly freeze it and then sublimating water under reduced
pressure to formdry fine particles . Freeze drying may be further
perfornmed, andekheplakr ofnpaet "phnrhecapplied 19y thatepvatrlepaetlict'ul ati on
can be. achi eved. [0096] The process of mcroparticulating the

medi ci nalinednien efiorofxiag lighahysceins lcgerciamezasiid ionltof sumwh present
invention is preferably the dry pul verization process, nore preferably the
jet mll hygnofdeessdeThbypepchlpblriidg  phyéeebrpnigeef @nd diydiedicte f i ne
particles being produced by the jet mlling process are less clinging and
have excéRoaierHENE LalRlitsysupb@oTpitrate, PRECHIIES §1#1E8REr M9 ng t he

particle size of the_diluting agent in the pharnmaceutical conposition of
t he preséwpqﬂhﬂﬁﬁﬁ(i#%%? &7 %ﬂﬁhrﬁ%)qﬁ %Qﬁ?q%fg%?te'

m croparticul ati BEPr cess sel ected fron1thee%£ consisting of a dry
puIverizé?#ﬁﬂmﬁ?g' ??%ea\ﬂﬁéﬂﬁﬁ%ﬁ;H%EﬁW%ﬁFiﬂ (éiéén%}%bray-drying process,
and a 1 G208 A8 OGRS & HanalldLAli A opgps sel ected from the
group consi‘sting of a sieve classificatlon process and an airfl ow
Class'f'%@wéﬁhenesulfonate; 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
andn@gnesiumsalt;metaisalts:uxﬂlasaluminumsalt,ironsalt,
zinc salt, copper salt, nickel salt, and cobalt salt; organic
amine salts or organic ammonium salts such as ammonium salt,

tert-octylamine salt, dibenzylamine salt, morpholine salt,

glucosamine salt, ethylenediamine salt, guanidine salt,



49 process, or a conbination of the mcroparticulation process and the
classification process. [0098] The process of controlling the
particle size of the |actose hydrate $&tisfying one of (Condition-1) and
(Condition-2) shown below is preferably the classification process. The
process of controlling the particle size of the | actose hydrate satisfying
one of (Condition-3) and (Condition-4) shown below is preferably the

m croparticul ati on process such as the dry pul verization process.

(Condi ti dhethylahénpasdlc| erietthydisstimidghilan oicybeohexy dDseihy drite
measured by particle size analysis-laser diffraction nethods has a 10% by
wei ght parprelieessaétof eShpmotlem8@epsy ld 5 ameilghti nearsaldd,.e si ze of 50
pmto 110 pm and a 90% by wei ght particle size of 75 pmto 160 pm

( Condi t i BAP2Yazipet Falgar engl &esiramegihstlammeriiom wadsur earﬁﬁeéﬁbgw

entrai nment nethod, the fraction with a particle size of less than 32 him
the fractP6nPRR¥R*ECHaATEFRE &Y sTFEERi2PER St Hard 63T pAtkahd B®¢e®+ et on with
a particle size of:]ess than 100 p. m.nmake up 5 to 10% b vvelsgkﬁ':] 70 to 100%
by wei ghEUCEN TS 1O0bb Hy- Wi TG - FeSBECTVERY C OFCONP LAY - Soe (3t cl ¢

i ze dUSHOLBNGLON ok dhe. Lachose I drate, rpasuLed. by parlicle,slze,

anal ysi s I dger raction me has™ a y Wwel par € S5iZe of 3

pm or |ess, - 5% i ght ticl i - essyeand a 90%
by wei ghtgﬁpéPtélgg%eégi %?g:‘l\gégpp%%@ %%s%ﬁy%lec%%{d}%%ﬁ@gf El!n t fe particle
si ze di stipphyti on neasured by an air entrainnment nethod, the fraction with

a particle size of less than 45 pm
- 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
lwater. A hydréte 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,45) -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
Ka 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 fraction with a particle size of |less than 63 pm and the fraction with
a particle size of less than 150 pm nmake up 90 to 100% by weight, 98 to
100% by wei ght, and 100% by wei ght, re3pectively. [0099] Met hods of
manuf acturing a dry powder for inhalation are broadly.classified into a
met hod of m xing a medicinal conponent whose particle size has been
previously controlled with a diluting agent whose particle size has been
previously controlled; and a nethod including mxing a nmedicinal conponent
and a di bHti paaggent aandnitbep 18herokpIdirlatdma thedyotrings (L100]

In the former method, a nedicinal conponent whose particle size is

control | edrhplazday apuliver.i zati on process, a wet pulverization process, a
spray-drying process, or a freeze-drying process and a diluting agent whose
particlelsozelis controlled by a mcroparticul ati on process selected from
~the group consisting of a dry pulverization process, a wet pulverization
‘process, a sprapediptagrparogesspaahadalineezet gr9f mugpsoewss) nway be
classification process selected fromthe group consisting of a sieve

cl assi fi €8LFoA3pLEcEFSOTanttCah CaAMHPow IE 1 ASsTH i c #ECER/ 1Pr HCéss, or a

conbi nati_gn 05 the 51 microparticulation process and the classification
process $P84?'rst\separately produced. Subsequently, the nedicinal
conmponent whosg, particle size has been contralled is.granul ated al gne, or
t he medi ci nal ?8 (ﬁﬁﬁﬁ&ﬁ%ﬁ%éeﬁgﬁﬁﬁﬁéy%ﬁ%%ogégu%ggﬁlgéﬂ?;ﬁqﬁﬁfgﬁp t he

di | uting_ag (ol [ bee t letfd 0 a
specifico?a??% §%§§§P§%E%§%S§,%SﬁgfﬁgﬁlagbEﬁfﬁgﬁig%%%%?ﬁigﬁg%s.tf%ﬁ i's

formed. Botrexamphenakhg 50% ayy Hhidit 06638 JTRY RepBased 9not i g ocess
described in the Specification of U S. "Patent Application Publication No.

2008/ 0063£32- aEohegxamBliepy thert 1 €BZ 65 fiy/| 1 PFHCE ST gy der hasadian t he
process described in the panphlet of International Patent Application

Publ i cat mefhNas 20024183485 4L} has a 9oBXBRPhesght paer hetdad of

granul ating the nedi ci nal conponent al one include fluidized bed granul ation
and sprapodrgf 8g0 d@Z]ess as mesESamal by T ttiel aret heodhref 1y & nigs ssad '
granul ati ng the nedici nal conponent and the diluting agent include a

physi cal dMffiragtierhodtosiisng arskbesagrameds ndhsuohdasinagreanpensit and
hand sieving, a rotary vessel mxer such as a V-type mxer, a Wtype m xer,
a Bohl e Aicgerdizgdta EREMALSFREIH #8Ven&d@rabRrstRE Yt bF &Rl Y e Siidiias a

ri bbon bl ender ar F%nschel m xer; a spra%édrying nmet hod i ncl udin

a ! Iy

spr ay- dr PRG-I G R G RYFE GRS g &P ¥ CM%FﬁﬁPlﬁﬁﬁﬁSP{e?ﬁSta%?j t he
diluting _agent in_an appropriate, solvent;. a mechano-fusion nethod i ncl udi ng
form ng EGﬁpBgFfﬁfBEthg?e e%ﬁhtqﬁ§3n9ﬁqﬁﬁﬂﬂs %nggﬁeLFH%n 1R8I 52Yi | ut i ng
agent by nechanqg-chem.cal_ reaction;. . a.fluldi | ranul ation

met hod. F%f6§'x’ S0 gﬁﬁ% ﬁﬁecggifggﬂﬁﬁgﬁgaéﬁiﬁ%kﬂé%ﬁg1E%%ﬂ%onponent and t he.
diIutingagggngn%ﬁ%ég%?ugatqut@{edeternined rati o, and then _

m croparticul ation and particlé size control - are sinultaneously perforned
by a m crigpanrti cul ation process selected fromthe group consisting of a dry
pul veri zation process, a wet pulverization process, a spray-drying process,
and a freeze- dryenghffagesst i Yhendniod yptowloft RRedpteténg agedritidhe

m croparticul ati on process, and the conditions for the process are _
appropri akgl yosaliett edsgparitaildlye o fwitie andud ighi rpdr asariporeant ber oityai ned, and
the property of reaching larynx, upper trachea, bronchia, and deep portions
of the | wogtdum agidrdlingreent ioreddhiiean ity tlhe iedé cpapti edrazonret be
inparted to particles, while they are prevented from gathering or clinging
and al | ovi®@4?d have a particle size distribution capable of providing

excellent fluidity and handl eability. [0104] Anong t he .above
product i on met WB6® "irech#ifdd the pesdedingg ransetrac &dts SHi%oMsosi ti on

of the pAFEFEafSYEAGSMBI T L The & ARy I PrgeHErnDa ardrpRgent oo 9
of the ply: 1" X1N t ; d nt od-a
freeze- d%s“%u@‘%%@%dang%g cPerPJT\?errabcll'}/e tmré i%hl)ﬁsallc%lomg'oﬁleﬂg .ne\;vﬁgg'the

diluting agent is mixed with the medicinal component, the



[0105] 53 includes m xing the nedicinal conponent whose particle size has
been previously controlled with the diluting agent whose particle size has
been previously controlled, may conprB8e a | actose hydrate satisfying one
of (Condition-1) or (Condition-2) described above and anot her | actose
hydrate satisfying one of (Condition-3) or (Condition-4) described . above.
In this case, the |lactose hydrates are preferably m xed first, and then the
medi ci nal conponent whose particle size has been controlled is preferably
added t hehattaaehtlicsed cobeR ithe Mo NhdPREARSAS Bfeherdordmd dd this
order, the nedicinal conponent deposited on the diluting agent surface can
easi |y separant el egnchhagdirkgticigragent in the air flow produced by the
recipient's inspiration, so that it can nore efficiently reach the

respirat doy4system of the recipient, which is preferred. [0106] The
phar maceuti cal conposition of the present invention is preferably produced
in an environnghe diilhtdéopt rgeheédmagmper seldes tadd fnom dibtey .g{a@107]

The optimum tenperature range and the opti mum hunm dity range depend on the
product | 6RNFEERIAT Phe freRhaslidandhheacypardtet he sflantisthfagenihe o be
used. For exanpl e, when the nedicinal conponent mcroparticul ated by the
spray- dr §ERYPpFBREsStaRd 2hd afiiqRs n§eagetClnnBeetpaet i 21 FHeO5Y

controlled are m xed b he physical. m xi ng .nethod,_the tenperature is

orof or abPY EONFROFEaa |t aT e ol 160 T SHES HHPT e BF G at i ve

hum dity i ref.erahl 1 int .ange of. 3 t\0 659 : MPLES
[3108i be%SHSEé%@i%E? %%g&gg%g%gﬁﬁﬁniﬁ?g%#%p§$§¥#§§Q§?§#ﬁ|é%ﬂﬁgﬁ' t est

exanpl es @ fg%@ eifs%gfé&é@%as)@@tﬂf%%%ﬁp Eaﬁg%k%gw EtéQ?ciEfalé:iad,l y.

(Production EXx stal It ne“nono rate formo

(2R, 3R, 43hy3=aG ket &lor e Juanh 8k Rar 2 4 A8 LRbu2rBydr e alhid ester,
et hoxy- 3- (oct anoyl oxy) propyl] - 3, 4- di hydr o- 2H pyran- 6-carbox ylic acid

[ Conmpoundo@lium stearyl Diyperatddretlyl lecithin) , an inorganic salt (the

5-acet am do- 4- (N, N1- bi s-t-butyl oxycar bonyl ) guani di no- 9-0-oc tanoyl-2, 3, 4, 5-
t et r adeoxyrozg@niet byl £ B glspdercadd gabact ioe nareud> epapysaiasooatsodiidb g, -
4.1 mmol ), which is the conpound disclosed in Exanple 35(i) of Japanese

Pat ent Pphlispdisiten Nedi3@09846 r(ilst, emtidetimerstl ci)ym s shitsstd vethd n a

m xture of methylene chloride (27 m) and trifluoroacetic acid (14 nl), and
t he resultEiilpgssel GEiled Wa®Phers Jat & dovAtCSEREEYIRY o\dri FRtog0109]
After the reaction m xture was concentrated to dryness under reduced

pr essur e POLNBSTedSdE81Ra5 ez E6PF o8 a8 TYUR oFfeefit F 8t BY o RRNERSERTH ee

times with tolyene (5 m,).
and a lacti aci%rglycolic acid copolymer), and hydrates

thereof.
[0046]

In particular, the diluting agent is preferably a
saccharide, more preferably lactose, even more preferably
lactose hydrate. In general, lactose hydraté is in the form

of a crystal.
[0047]

The Japanese Pharmacopoeia Fifteenth Edition defines
lactose hydrate as the "monohydrate of
B—D-galactopyranésyl—(144)—a—glﬁcopyranose", which is also

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



The resulting oily product was dissolved in ethyl acetate 55 (10 nml).
[0110] The solution was poured into a saturated aqueous sodi um
hydrogen carbonate solution (50 m), &hd a 20% aqueous sodi um car bonat e
solution was addedto adjust the pHto 8.5. [0111] After the
solution was stirred at roomtenperature for 3 hours, the pH of the
solution was adjusted to 5.0 with hydrochloric acid (3 nm), and the
solution was stirred at roomtenperature for 1 hour. [0112] Af ter
the sol utiyairawas fwdt her- 1sidtgsed HyRdert d e oA nitghysusl. hour, the
resulting crystals were separated by suction filtration and dried under
vacuum at[oad sgxt ernal tenperature of 50C for 10 hours. [0113] The
.-crystals were allowed to stand~in the air for a day, so that the title
target conpound @asgébt diAeding agenystoal lai me xftorma (F. Q?MQCNSﬂW&yieId)
[0114] The resulting crystalline form contained Conpound éﬁﬁ

(2R, 3R %éytiggaeaﬁaﬁﬁdbaﬁi@me@i ‘noA2NIF LN OD WO ITHYFF B XIRW! E’noxy 2-
( octanoyl oxy ), prop di hydro - 2H -pyran- 6 - carbo xylic acid
monohydr 2feF St R4d6i ?ﬁlﬁﬁ o tdﬁeluttlltnlge ac?e?rfgtet EOrEb IR  19WC PR Pt rum

(KBr) \Y} n11 3412, . 2929, 28 1 1401, 1320, 12 1205 1137 722.
e Bothes &

e abb R L DA LpoTS BETREC

56 IH N 5%, 45
(3H m, b‘é% 1H, dd, J=10.0 Hz, 10.0 Hz), 4.15 (1H, ), 347(2H m,
3. 42 (3H '37 (21-1, t, J=7.4 Hz), 2.10 (3H, s), 1.31 (2H ),

1. 20- 40[0@%@ , 0.85-0.95 (3H, n).

In particular, a mixture of two lactose hydrates having
different particle size distribﬁtions is preferably used.
When a mixture of two or more diluting agents having different
particle size disﬁributions are used, the medicinal component
deposited on the diluting agent surface can be easily dispersed
upon discharge from an inhaler by the recipient's inspiration,
which is preferred.

[0050]

Two lactose hydrates having different_particle size
distributions preferably include a lactose hydraté 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 pm to 110 um, and



13CNMRspect rum ( 100MHz, CD30D) Sppm 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.341 shows an X-ray powder diffraction
pattern obtained with copper Kcc line radiation (wavel ength X=1. 54
angstrons) 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
angl e 20a(degr egsyeigBtlehrticle siakl @fl =hows tidha epalid.cl e size

di stributions of |actose hydrates used in the exanples below. As shown in
Tabl e 1, (Chediadbase)hydnaths psedichet hizexahpt esbiel ow meesueskditact ose
1 to Lactose 7, respectively. [0117] [Table 1] Lactose(trade nane)

Parti cl easi zérdestrichoment mettiose 1 Respitose SVO03 (DW-Fonterra
Excipients) Fraction with particle size less than 32 um5 to 10 wt %

Fract i onthet Arpatiionl @idihyza Pegs ichgn 8FeUumi70 ass e w% Fact i on with

particle size less than 100 um 100w 9r5
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 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 pm 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.
(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.

[0051]

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

calculating the particle size distribution from the



57 (measured by air entrainment nethod) Lactose 2 Respitose M.006
(DW-Fonterra Excipients) Fraction with particle size less than 45 pm90 to
100 wt % Fraction with particle size |8%s than 63 pm 98to 100 w % Fracti on
with particle size |l ess than 150 vim 100wt % (neasured by air entrai nnent

met hod) Lactose 3 Respitose M.001 (DW-Fonterra Excipients) Fraction with
particle size less than 45 pm40 to GO wt % Fraction with particle size |ess
than 100 pm 75 to 100 vt % Fraction with particle size |ess than 150 pm 90
to 100 wa¥skraetitaonwichlt tpait ol ehsi 2e1deess thhanTB35mpaEA@ehat00 W %

(measured by air entrai nment nethod)

methods are internationally standardized and described in ISO
13320 issuedknflnternational.Qrganizationikn:Standardization.
The 10% by weight particle size, the 50% by weight particle size,
and the 90% by weight particle size are defined as particle sizes
at 10%, 50%, and 90%, fespectively, in the weight cumulative
particle size distribution curve obtained by the particle size
analysis-laser diffraction methods.

[0052]

"The alr entrainment method includes determining the
particle size distributioﬁ with sieves 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 df 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 thetneasurément, 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 test.
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



Lactose 4 Respitose M.003 (DW-Fonterra Excipients) Fraction with particle
size less than 45 pm 50 to 65 mt% Fraction with particle size |less than 100
pm 90 to 100 wt % Fraction with particP@ size | ess than 150 pm 96to 100 w %
(measured by air entrai nment nethod) Lactose 5 Pharnatose 80 (DW-Fonterra
Excipients) 10 wt % particle size:20 to 120 vim50 w % particle size: 130
to 230 p.m90 wt 96 particle size:235 to 295 pm (neasuredbyparticlesize
anal ysi s-laser diffraction nethods) Lactose 6 Lactohale LH200 (Friesland
Foods Dodekciibesid dmpahki chepasieze: Phaanbrgpueia Fifteenth Edition
' (Hirokawa.Publishing Company, 2006), "B. General Tests, 3.04

Particle size determination, Method 2 Analytical sieving,

Sieving methods, 2) Air entrainment methods, air jet and sonic

shifter sieving" (page B-421), Note 20. The measurement result

isobtainedasaiweightpercentage(%)cﬁfthepowderi&xthesieve

size range after the weight of the sample remaining on the sieve

is preciseiy measured. For example, when the sieve size is d

um 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 pm}

(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 to 15 um,

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

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

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



50 wt % particle size:50 to 100 pm 90 wt % particle size:120 to 160 pm
(measur edbyparticl esi ze anal ysi s-laser diffraction nethods) Lactose 7

| nhaLac 230 (Mol kerei Meggl e Wasserburgr 10 wt % particle size:30 to 60 pm 50
w % particle size:70 to 110 pm 90 w % particle size: 110 to 150 pm 58
GmH & Co. KG (neasuredbyparticlesize analysis-laser diffraction nmethods)

hydrate measured by particle size analysis-laser diffraction
methods has

a 10% by weight particle size-of 30 to 60 pm,

a 50% by weight particle size of 70 to 110 um, and

a 90% by weight particle size of 110 to 150 pm.

[0053] ‘

Preferred examples of the particle size distribution
satisfying (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
a 10% by weight particlé éize of 1 to 3 um,

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

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

(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.

[0054]

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



[0118] (Exanples 1 to 6) The crystalline hydrate formobtained in
Production Exanple 1 (hereinafter referred to as "nedicinal conponent” (the
same al so applies to Exanples 7 to 433Below)) was ground by jet nmilling
(A-0 JET MLL, SEISH N ENTERPRI SE 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 mxed in a V-
type m xer (Kotobuki Mx Well VY-10&5&3, Tokuju Corporation) . To 1.2 g of
t he resubltrefg ra@dty0se dBmitiae ipoWder anasadded 130 OfsaadEwping he six
ground products of the nedicinal conponent and physically m xedin a Turbul a
m xer (TURBULBALiWhl-I2y AndBacldaher AGctSwd Zerdrand ,sssa dfhaitnghar maceut i cal
conpositions of Exanples 1 to 6 were obtained. Table 2 shows the 10% by

wei ght pdfeindisisinzé) ,50% pprwdicgiarpamiaiarailze,a amminkoiotstomwe
particle size of the ground product of the nedicinal conponent in each of

t he phar FacEgsiec By deafrpoSPrELBAE1IRS hEaBEL BdoBy 2parid cdroEiole kamliges s- | aser
diffraction nethods. [0119] Table 2 Particle size of medicinal conponent
(pm (med¥drédepyardstivirg Cr8ddtaioysis%s-1 aser diffraction methods) 10
mﬁ@bpartH%bgsﬁize 50 wt % particle size ' 90 wt% particle size Exanple
1

Preferred examples of a combination of a lactose hydrate
satisfying (Condition—Z) 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 (Condition-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 anothef 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 combination of a lactose hydrate

satiéfying (Condition—i) and another lactose hydrate

satisfyiﬂg (Condition-3) include a combination of a lactose



Medi ci nal corrponent 1 0. 86 2.61 6.20 Exanple 2 Medi ci nal corrponent 2 0.80
2.08 4.63 59 Exanple 3 |\/de ci nal con‘gonent 3'0.78 1.91 4.04 Exanple 4
Medi ci nal conponent 4 7

hydrate satiéfying (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—s), and a combination of a lactose
hydrate satisfying (Condition-1) and another lactose hydrate
satisfying (Condition-9).
[0058] o

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 inhalef and has
good fluidity and good sprayability from an inhaler, which is
preferred. In addition, the medicinal componenﬁfdepositéd on

the diluting agent surface can easily be separated from the



0.91 2.92 6.97 Exanple 5 Medicinal conponent 5 1.09 3.64 8.87 Exanple 6
Medi ci nal conponent 6 0.97 3.26 7.93 0120] (Exanples 7 to 26) The
crystalline hydrate form (nedicinal cofrponent) obtained in Production
Exanple 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 5to
the ground product so that the content of the medicinal conponent was 20%
by wei ghtiidntanhydgens basittieamdrt fabw lperddtcdd wei gitte wasss i ant "Ehey wer e
physically mxed in a Turbula m xer so that each of pharmaceutical
conposi t LlospichtEvanpsesthat tic 26mwas fobtantdy. rpotRlih«P@matictads aivze
distributions of the ground products of nedicinal conponent added in
Exanplestlsﬁ@GEGSf the recipient, which is also preferred.

[0060] |

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



[0122] [Table 3] Particle size(umof medicinal conponent (neasured by
particle size-analysis-laser diffraction nethods) 10 wt % particle

size 50 wt% particle size 90 wt % partitle size Medicinal 7 conponent 0.86
2.61 : :

(Condition-5) and the lactose hydrate satisfying (Condition-8)
is from 50:50 to 100:0.
[0062]

When the diluting agent has a content ratio in suoh a range,
the pharmaceutical composition of the present invention has
good fluidity, so that it can be easily charged into capoules
or inhalers, which is preferfed. .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 component, 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.hastgood fluidity, makes.
it possible to forma uniformmixture of the medicinal component
and the diluting agent, and can be loaded into an inhaler with
high precision.‘ In 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



6. 20 Medicinal 8 conponent 0.80 2.29 5.88 [0123] [Téble 4]

8 9 10
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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 inventioh
maybegmckagedforadministfationcﬁfaspecificdose. Examples
of such a package include a capsule sﬁ_ch as a hard gelatin capsule
6r51hydroxypropylmethylcellulose(HPMC)capsule,eacartridge,
and a blister package. A specific amount of the pharmaceutical
composition of the present inventionmay also be directly loaded
into an inhaler for administrafion. 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 component

GO Exanple 7



11 12 13 14 15 Medici nal conponent 7 20+1 - - - - - - - - Lactose 1 70.2
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to be used, the degree of influenza prevélence, and conditions
such as the body weight or age of the patient to be administered.
Preferably, the therapeutic or prophylactic agent of the
present invention is administered to a human subject by
inhalation in a dose of 10 ug to 5 mg per 1 kg body weight once
to seven times a 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'énhydrous basis, of Compound (I)
(and optionally Compound (II)), a pharmacologically acceptable
salt thereof, or a hydrate thereof as a dose of medicinal
component(andcomprisesthedilutingagent(preferablylactose
hydrateswiththepmrticleSizescontroiledeu;describedabove)
forthegneventhmlofaninfluenzavirusinféctionbyinhalation
to the respiratory system of a human subject before onset of
the influenz; 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 infection.

[0069]

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

the interval between administrations is 5 to.10 days or a week.
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[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 prophyléctic agent of the present
invention is administered is also intended to include the time
when the administration ié 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 respiréfory tissues of a human subject after
onset of an influenza virus infection.

[QO72]

As used herein, the term "before onset" means the state
in which no influenza symptom appears regardless of the presence
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, perspiration,
pituita, sore throat, cough, sneeze, and the like.

[0075]
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The medicinal component of the agent for preventing an
influenza virus infection is more preferably administered in
a single inhaled dose of 20 mg 5n 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,
themedicinalcomponentisadministeredj11asingleinhaleddoée
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 anhydrbus
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



lo" 10.2 10*2 [0124] *1: The nunber indicates the content (96 by
wei ght on anhydrous basis) of the nedicinal conponent in the pharmaceuti cal
conposi tion. *2: The nunber ifticates the relative weight ratio

bet ween the additives. [0125] [Table 5] Exanple 16 17 18

easily and precisely. The pharmaceutical composition of the
present invention has high.dispersibility and can be easily
.inhaled even by a recipient Qith 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
respiratory systemof the recipient, inparticular, to the upper
airway or the lung, and therefore is effective in providing high
and long-term anti—influenza.activity.
[0080]

The pharmaceutical composition of the present invention
inhibits viral growttlwhen.administered.ineispecific 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,4S)—3—acetamido—4—guanidinof2—[(1Rf2R)—2-hydroxy—1—m
ethoxy—B—(octanoyioxy)propyl]—3,4—dihydro—2H—pyran—6—carbox
ylic acid hydrate obtained in Production Example i. |
[0082]

The vertical axis of the X-ray powder diffraction pattern
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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 2dsinf=ni, wherein n=1.

BEST MCDES 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 (Pétent
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
(JapanesePatentPublicationNo.3920041,SpecificétionoftLS.
Patent No. 6844363, or Specification of European Patent No.
1277750) .

[0086]

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% by weight
particle size of 8.0 um or less as measured by particle size

analysis-laser diffraction methods.
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[0087]

The process used to microparticulate the medicinal
component of the pharmaceutical composition of the present
invention is preferably, but not l_imited to, a process selected
from the group consisting of a(iry'pulverizatidrlprocess, 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 limited, 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 collisibn.with the beads and by the

shearing force during passing between the beads. 1In 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 milling process uses the same process as the dry
ball milling process, except that a dispersion of particles in
a solvenﬁ is used as the object to be pulverized.

[0092]

The bead milling process and the ball milling process both
use collidihg 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
micfoparticulate them.

[0094]

The spray-dryingfprocess includes spraying fine droplets
of a solution of the object compound and applying a hot wind
to them to evaporate the scolvent in a shoft 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, or four-fluid
nozzle type spray dryer, depending on the droplet-producing

method. Means for microparticulation 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 quickly 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 particies 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 composition 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 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
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process,oraicombinatﬂm1ofthendcroparticulationprocessand
the classification process.
fo098]

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) shomwlbelowj;;prefefably'thelnicroparticulation
process such as the dfy 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 um,

a 50% by weight particle siie of 50 um to 110 upm, and

a 90% by weight particle size of 75 pm to 160 pum.
(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 éarticle size of less than 63 um, and
the fraction with a particle size of less than 100 ﬁm-

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 pm.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,

ﬁhe fracfion with'a'particle size of less than 63 pum, and
the fraction with a particle size of less than 150 pm

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

[00909]

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

In the former method, a medicinal component whose
particle size is chtrolled'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
is controlled 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, a classification.process selected from
the group consisting of a sieve classification process and an

airflow classification process, or a combination of the



1+2 52 61 Sucrose stearate [0126] *1: The nunber indicates the
content (% by wei ght on anhydrous basis) of the nedicinal conponent in the -
phar maceuti cal comnposition. *2°1 The nunber indicates the relative
wei ght ratio' between the additives. [0127] (Exanples 27 to 34)

microparticulation process and the classification process are
first separately produced. SubseQuently, the medicinal
component whose particle lsize has been controlled is 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 granul_ated, so that
a pharmaceutical composition is formed. For example, the
- spray-drying process may be 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_proéess'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 sie&ing 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 solution or
dispersion of the medicinal component and the diluting ageﬁt
in an appropriate solvent; a mechano-fusion method including

forming composite particles of the medicinal component and the



The crystalline hydrate form (nmedicinal conponent) obtained in Production
Exanple 1 was ground by jet mlling so that a ground product (Medicinal
conponent 9) having the particle si ze®di stribution 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 mxed in a Turbula m xer
so that each of pharnmaceutical conpositions of Exanples 27 to 34 was

obtai ned. [0128] <Particle size distribution of the ground product of

medi ci naditanpagengemsiddydaine dxanp! dsevital 26ad0kR9] ahfablElBldizearticl e
si ze(gm of nedici nal conponent (neasured by particle size anal ysis-Iaser

di f fractbed gethodsrionl@ewh®sdparticle size 50 wt % particle size' 90 wt%

particle .size Medicinal 9
[0103]

In the latter method, the medicinal component and the
diluting agent are ﬁixed in a predetermined ratio, and then
microparticulation and particle size control are
simultaneeusly performed by a micfoparticulation 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 selected, 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 fronlgathering'or clinging
and allowed to have a particle size distribution capable of
providing excellent fluidity and handleability.

[0104] .

Among the above production methods, the method of
producing the pharmaceutical composition of the-present
invention is preferably selected from the group consisting of
the physical mixing method, 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
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includes mixing the medicinal component whose particle size has
been previously controlled.with the diluting agent whose
particle size has been previously controlied, méy 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. 1In 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 ordex, the medicinal
componeﬁt deposited on the diluting agent surface can easily
separété from the diluting_agent-in the air f£low 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 controlledl |
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
process and the diluting agent whose particle size is controlled
are mixed by the physical mixing method, the temperature is

preferably controlled in the range of 19°C to 27°C, and the



920 - - - 10.1 30*1 50*1 Lactose 1 80*2 70.2 60.2 70.2 70.2 70.2

54

relative humidity is preferably controlled in the range of 36%RH

to 65%RH.

EXAMPLES
[0108]

Hereinafter, some examples, preparation examples, and
test exémples aré shown to describe_the present invention more
specifically.

(Productioﬁ Example 1)

Crystalline monohydrate form of
(2R,3R,4S)—3—acetamido—4—guanidino—2-[(1R,2R)—2—hydroxy—1-m
ethoxy-3—(octanoyloxy)propyl]—3,44dihydro—2H—pyran—6—carbox
ylic acid [Compound (I)]

Diphenylmethyl
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.i mﬁol), which. is the compound disclosed in
Example 35(i) of Japanese Patent Publication No. 3209946
(Patent Doéument 1), was dissolved in a mixture of methylene
chloride (27 ml) and trifluorocacetic acid (14 ml), and the
resulting solution was stirred at room temperature overnight.
[0109] |

After the reactién 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 agqueous sodium
hydrogen carbonate solution (50 ml), and a 20% agqueous 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% yiela).

[0114]

The resulting crystalline form contained Compound (II)
,[(2R,3R,4S)—3—acetamido—4—guanidino—2-[(lS,2R)-3—hydroxy-1—
methoxy-2- (octanoyloxy)propyl] -3,4-dihydro-2H-pyran-6-carbo
xylicacidmonohydrate]inadditiontx;thetitletargetcompound
(I) .

1

IR spectrum (KBr) vmax cm ~: 3412, 2929, 2856, 1676, 1401, 1320,

1285, 1205, 1137, 722.



Lactose 7 80*2 [0131] *1: The nunber indicates the content
(% by wei ght on anhydrous basis) of the nedicinal conponent in the

phar maceuti cal conposition. *5° The nunber indicates the relative
wei ght ratio between the additives. [0132] (Exanple 35) ' The
crystalline hydrate form (nedicinal conponent) obtained in Production
Exanple 1 was ground by jet mlling so that a ground product having the
particle size distribution shown in Table 8 was obtai ned. Subsequently,
8,400 g OH NMRtsgsetruamd4D0208zg ©b; DAt dsem?2 W@ (Sitevdd $iE2 hs &Har.anul at or
(COM L QC-U 10, POAREX CORPORATION) and then physically mxed in a V-type
m xer (T@V460,(3¥oekn] u ACorpdldt.i 6d) dolPefrila, |HtbsE )m 4t dbe (pdwder,. The

| act ose m xture powder was added to the ground product of the nedicinal
component -4d t(RE: The tohtemH ofSkhe reldil@thalt cérpoAelt) wad- 20% 1Y wei ght
on an anhydrous basis. They were sieved with a granulator (COML QC U 10,
POWREX ORATI Bndthen 4Onyisi‘@al (87 ni™ed in a V-type m xer (TCV-60,
Tokuj u.C%r_%%r_%t'ig%n)Bth fmgr_m 4,000 g of a pharnmaceuti cal

3¢ NMR spectrum (100 MHz, CD;OD) dppm: 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 Ko line radiation (wavelength A=1.54 angstroms) for
the resulting crystalline product. The Verticallaxis of the
X—ray powder diffraction pattern represents_diffiaction
intensity in units of counts/secon@ (cps), and the horizontal
axis represents diffraction angle 20 (degrees).
[0116]

Table 1 shows the particle size distribufions 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) Particle size distribution
Lactose Fraction with particle size less than 32
1 pm: 5 to 10 wt%

Respitose SV003
. Fraction with particle size less than 63

(DMV-Fonterra i ' .

: pum: 70 to 100 wt¥

Excipients)

Fraction with particle size less than 100

pm: 100 wt%




63 conposition of Exanple 27. The manufacturing procesé was performed in an
environnment with a controlled tenperaeure in the range of 19C to 27C and a
controlled relative humdity in the r%ﬁge of 3096RH to 6596- RH. [0133]

[ Table 8] Particle size distribution (pnm) of the ground product of
medi ci nal conponent (neasured by particle size anal ysis-laser diffraction
met hods) 10 wt% particle size 50 w % particle size 90 w % particle size
Exanpl e 36 0.87 2.66 , ,
(measured by air entrainment method)
Lactose Fraction with particle size less than 45
2 um: 90 to 100 wt%
Respitose ML006 Fraction with particle size less than 63
(DMV-Fonterra pm: 98 to 100 wt%
Excipients) - Fraction with particle size less than 150
pm: 100 wt%
(measured by alr entrainment method)
Lactose Fraction with particle size less than 45
3 pm: 40 to 60 wt%
Fraction with particle size less than 100
Respitose ML001 um: 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 Fraction with particle size less than 45
4 _ pm: 50 to 65 wt%
Respitose MLOO03 Fraction with particle size less than 100
(DMV-Fonterra pm: 90 to 100 wt%
Excipients) Fraction with particle size less than 150
pm: 96 to 100 wt%
- (measured by air entrainment method)
Lactose 10 wt% particle size: 20 to 120 pm
5 Pharmatosé 80 50 wt% particle size: 130 to 230 um
(DMV-Fonterra - 90 wt% particle size: 235 to 295 pm‘
Excipients) (measured by particle size
analysis-laser diffraction methods)
Lactose 10 wt% particle size: 5 to 15 pm
6 50 wt% particle size: 50 to 100 um
Lactohale LH200
. 90 wt% particle size: 120 to 160 pm
(Friesland Foods Domo)
(measured by particle size
analysis-laser diffraction methods)
Lactose | Inhalac 230 10 wt% particle size: 30 to 60 um
7 (Molkerei Meggle | 50 wt% particle size: 70 to 110 um
Wasserburg 90 wt% ?article size: 110 to 150 um




6.89 [0134] (Exanples 36 to 40) The crystalline hydrate form
(medi ci nal conponent) obtained in Production Exanple 1 was ground by j et
mlling so that five ground products %%ving 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 (COML QC-U 10, POAREX
CORPORATI ON) and then physically mxed in a V-type m xer (TCV-60, Tokuju
Corporatijon) To flarma Tactose m xture[powder. The Tactose m xture powder
was added to the|§rBinY $rofitlct of the ﬁ%ﬁ?%Fﬁ&l coﬁbbnentp§%mfﬁ§t thlze
content of the nedicinal conponent was| 2096ydiy-Wesghidiofirart ianhyarhods)
basis. They were sieved with a granulator (COM L QC U 10, : POAREX
CORPCORATIION)L8&Nnd t hen physically mixed in a V-type mixer (TCV-60, Tokuju
Corporation) to form 3,000 g of each of pharnaceuti cal conposi tions of
Exanpl es (B8amplgg. 1The Aanufacturing process was perforned in an
environnment with a controlled tenperature in the range of 19C to 27C and a
64 control | ed T%@a@FV%tﬁ&ﬁiH?tQY@HaFﬁefPéWgébBFlgﬁaRHntBr@§%§910F0135]

[ Table 9 rt cI tribut (h | duct ,of
nechLn? XEBBSSnént %%353 é%rgée 8%?ggl bg%fe Eﬁ%ﬁfg Oﬁg%¥rgct|on
met hods

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. Subsequently, 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 particle size, and 90% by weight
particle size of the ground product of the medicinal component
in each of the pharmaceutical compositions as measured by
particlé size analysis-laser diffraction methods.

[0119]

[Table 2]

Particle size of medicinal component (Um)
(measured by particle size analysis-laser
diffraction methods)

10 wt% 50 wt% " 90 wt%
particle particle size | particle size
size
Example 1 | Medicinal 0.86 5 61 6.20
component 1 - .
Example 2 | Medicinal 0.80 5 08 4. 63
component 2 .




w % particle size 50 wt% particle size 90 wt % particle size Exanple 36
0.83 2.49 6.51 Exanple 37 0.85 2.5?96.68

Exampl Medici

ample 3 edicinal 0.78 1.91 4,04
component 3

Example 4 | Medicinal 0.91 2.92 6.97

: component 4

Example 5 [ Medicinal 1.09 3.64 8.87
component 5

Example 6 | Medicinal 0.97 | 3.26 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 sco that the content of the medicinal
componentwas20%byvmightcnlanhydrousbasisandthatthetotal
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
diffraction methods)
10 wt¥% 50 wt% 90 wt% particle
particle size | particle size size
ged1c1nal component 0.86 5 61 6.20
ged1c1na1_component 0.80 5 99 5 g8
{0123]

[Table 4]



Exanple 38 0.85 2.49 6.36 Exanple 39 0.94 2.90 7.28 Exanple 40 0.98

60
Example 7 8 9 10 |11 |12 |13 {14 |15
Medicinal 207 | - - - - - - - —
component 7
Lactose 1 70?2 | 6072 | 50"% | 407% | 6072
Lactose 2 107% | 202 | 30" |40 |107°
Lactose 3 807 | 7072
Lactose 4 80"% | 702
Lactose 5 102 1072 102
[0124]

*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.

[01251

[Table 5]
Example 16 17 18 19 20 21 22 23 24 25 26
Medicinal 20"t - - - - - L

component 7

Medicinal - — - -

component 8

Lactose 1 70" | 70"? |69.1 |65.6 | 68.2 | 69.1 | 70" |70™® |69.1 |65.6 | 65.6
2 %2 . o 2 %2 *2

Lactose 2 -’ 10" | 10'% |9.9%|9.4?|9.8%]9.9%| 10" |10 [9.9%]9.4%|9.4"

Magnesium 0.1 | 0.5"?

stearate §

Ground 17? 52

L-leucine

Light anhydrous _ 2"? 12 0.5"?

silicic acid

Calcium i . 0.5

stearate

Sodium stearyl 1"? 572

fumarate




2.92 7.16 [0136] (Exanple 41) The crystalline hydrate form
(medi ci nal conponent) obtained in Production Exanple 1 was ground by jet
mlling so that a ground product haviﬁb the particle size distribution
shown in Table 10 was obtai 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 |actose m xture powder.

The Iactoggrgkxture powder| was [added to the ground] product qgf thé ned ggnal
conponenft™so that the contlent aof the nedicinal conponent was 20% by wei ght
on anhyd r I [ re dieved by hand sieving and then physically

m xed in a V-type nixer (TCV-10, Tokuju Corporation) to form1,600 g of a
phar macedfit¢& conposition of Exanple 41. The manufacturing process was
-performed in ap en%hronnegt W,th.a gontﬁglled enperature in Q? range of
19C to 27C and &‘contr BH8ETr &1at FFECSRuN’Ei EY 65N nt %t RE PEAGE “oP™309RH t o
65URH. | anpl 2 .crystalli ydrate form (medicina
conponeng%%ﬁgféﬁéeggfgSér%ﬁug Foﬁeéggépaé f%ﬂgﬁﬁg?ghﬁdlﬁﬁmiet mlling so

that a 9Eﬂﬁ?ﬁa&%QQEEélh%%h?%sﬁ%%o&@rtiC|e size distribution shown in Table
10 was obtal ned. Subsequently, 5,600 g of Lactose 1 and 800 g of Lactose 2

were sieved wikh,argeanuhster i (@OMhEeQCtiel0e 1ROMREX EOBRERATLGY and then
physically mxed in a V-type m xer (TCV- 10 ,- Tokuj u Corporation) to forma
| act ose mexiwea powdasdithedsact ose m xture powder was added to the ground
product of the medicinal conponent so that the content of the nedicinal
conponent[owas120% by wei ght on an anhydrous basis. They were sieved with a
granul ator (COML QC U 10, POAREX CORPCRATION) and then physically nmixed in
a V-type (BxreplEesCe7100 BdKuj u Corporation) to form2,000 g of a

phar maceuti cal conposition of Exanple 42. The manufacturing process was
performed in aRhen¢ryshmeRing PHdxatentraM daeléridrdt GOBFORSYd range of
19C to 27C and a controlled relative humdity in the range gi 309%H t o
659RH. [ OPSETEEX ARPPECARF tion EXammEE ol WS OHOMEhPdr gk Fot WR%etf ci nal
conmponen bt ai ned i.n_Producti Exanmpl.e 1 was ground.by jet mlling so

t hat thr%‘agr Budd pFPSa&EC uﬁ%vi(j%dtlﬁé' NS eLH(}i sk}%f%lﬁit?hes shown in
Tabl e 10 _were tai.ned.. | V. 0 Lact ! 000 g of
Lact ose Fers s Sudh Bt atiNgey Snsiu o (e 0o b ix
CORPORAT (M) 202kt e PINS AL Nk XEdddh 1 M-t 8a i ¥ &I ndwhEYnbfhb1kokuj u
Corporation) to forma | attose m xture powder. The | actose m xture powder
was addeg tg the g&eﬂﬂé EEBQH@E,0£n&h€h€gd¢1§f@aﬂ>h§59ﬂ@9ﬂﬁﬁtm§;@e&h.ﬁ’ﬁ dhe
content of the nedicinal conponent was 20% by weight on an anhydrous basis.
They wer eusieiuedmikbl 8ogtBaul 846k §CPhdrhdedhidlca PQMRNRO SORRGBATION) and
then physically mxed in a V-type m xer (TCV-60, Tokuju Corporation) to
form 3, 0@RaghpQfesa 2phamnaaewsisc albtadmaasi ti on of Exanpl e 43. The ,
manuf acturi ng process was perfornmed in an environnent with .a controlled

t enper at Uog 2iéd t he range of 19C to 27C and a controlled relative humdity

in the range of 30%RH to 65%RH [0139 LTabIe 10] o
<Particle size distribution of the ground product of medicinal

component added in Examples 7 to 26>
[0129]

[Table 6]

Particle size (um) of medicinal component
(measured by particle size analysis-laser
diffraction methods)

10 wt% particle | 50 wt% particle | 90 wt% particle
size size ' “gize

Medicinal component

5 0.94 2.90 7.28

[0130]



Particle size distribution (pm of the ground product of nedicinal
conmponent (measured by particle size analysis-laser diffraction nethods)
10 wt % particle size 50 wt% particle §%ze 90 wt % particle size Exarrple 41
0.83 2.48 6.33 Exanple 42 0.80 2.32

[Table 7]
T
Example 27 28 29 30 31 32 33 | 34
Medicinal 20"t |~ ~ ~ — 107 |30 50
f
component 9
Lactose 1 80*? 170" 6072 702 7072 70%?
Lactose 2 1072 2072 1072 10% 1072
Lactose 6 80"
Lactose 7 80"?
[0131]

*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.

[0132]
(Example 35)

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 8 was obtained. Subsequently, 8, 460 g of Lactose
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 form4,000 g of a pharmaceutical



5.94 Exanple 43 0.83 2.48 6.29 [0140] (Test Exanple 1) Evaluation of the
ability of drug to reach respiratory sgsten1(Exanining the Iink between
mai n drug particle size and FPF) A et hod of neasuring the anmount of
fine particles using a cascade inpactor is generally used as a sinple '
met hod of evaluating in vitro the ability of an inhalant to reach the
respiratory system (see for exanple USP 31, <601> Aerosol/Physical Tests
and European Pharmacopoeia 5.2, 2.9.18 67 Preparations for inhalation :
Aer odynagbapAsdessie il a@kakipne Rar.ti thespanh@i41ihiring procéBisswaet hod uses
an apparatus for classifying drug particles, in which the drug particles
are intrpdudedmay sncthoenvhtonnbetcaschde ¢onpacd bl ed stengoearpinmpe fitom an

i nhal er. The drug partlcles bei ng introduced reach any of 12 parts of the
cascade thpaceoge SulRpFete addptand Pprenrsapaladrrefardiuc iBishity st ages
Oto 7, and filter) depending on the particle size. Large particles such as
di | uti ngimgéhe E@PBECF€S3O§B%gtﬁaﬁ§f es not rel eased fromthe diluting
agent, and aggregates are collected at the nout hpi ece adapter,

pre- separ&ﬂ& and induction port. The drug particles released fromthe

di luting agent &gﬁﬁh gTy of stages 0 to 7 and the filter, in mhich t he

Srral | er- I 7°H ’L T \vre ) ACTT LA Y2 T X IIlJI'llJ\.aI age TATTO CTiIcC drll"
particles paSSI ng thr Wg‘jﬁcé? e?dée7d’a?te“€6H%‘bt<éEl e&f - Ehe ?r’?quf‘grprofiﬁig 2]
It is knpwn that the amount $f t heCHr i réaehi Pa"S %C|f|c cpart .or |the

I’Dﬁf\h +hn Iornnr

proportipn of the a SHRS¢ ¢ ??ﬁfil eﬁlzgegﬁii 6 et H Sst i the
ability pf the drug *nrreggh *“l 'esp.ratqr“ atfau. oC=$ﬁi%§ii&E§ (see
for exawple USP 31, ¥g81¥ lﬁigsof;%MyS|ca ¥§§% 3 The ¥dl IS referred
to as Fi 'E P, ltei ‘ZIEU uu:c \Ecé.-fl naf-ter—ref et gd—toas FF'"-‘) s @ thel atter
i s call et—Frte Par-ticteFracttron—(hereinafter—referredtoas FPF)

Concer ni ng4thg indicated ambunts of the pharnaceutical conposition of the
present invention, FPD is defined as the 68

(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
physicallyndxedjjlaVFtypemixer(TCV-GO,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 theﬁ physically mixed
in a V-type mixer (TCV-60, Tokuju Corporation) to form 3,600
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



anount of the drug reaching the parts fromstage 3 to the filter, and FPF
Is defined as the proportion of FPD in the indicated anobunt. The ability to
reach the respiratory systemwas evalated using these paraneters. [0143]
Tabl e 11 shows the FPF values of Exanples 1 to 6 prepared with ground
products of the nedicinal conponent having different particle size

di stributions. [0144] : Exanples 1 to 4 in which the nedicina
conponent had a 50% by wei ght particle size of 3.2 p.mor |ess as neasured
by partigbgatsbzeeanatystsvel asetdti§fiacthenramddasts siunrsedhisgit®y .FPF

val ues than Exanple 5 or 6 with a 50% by weight particle size of 3.2 [1m or

nnge. [0%a5ﬁ5ﬂTable 11] Exanpl e FPF(%9 1 Medicinal conponent 1 43.3 2
Medi ci na '

[Table 9]
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
‘gize size size
Example 36 0.83 2.49 < 6.51
0.85 2.57 6.68
Example 37
0.85 2.49 6.36
Example 38 '
0.94 2.90 7.28
Example 39
Example 40 0.98 2.92 7.16
f0136]

(Example 41)

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 by hand sieving
and then physically mixed in a V-typé mixer (TCV-10, Tokuju
Corporation) to form a lactosé 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 Cérporation) to form 1,600 g of a pharmaceutical
composition of Example 41. 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



conponent'z 40.0 3 Medicinal conponent 3 45.0 4 Medicinal conponent 4 35.8

5 Medi ci nal conponent 5 30.2 6
65

in the range of 30%RH to 65%RH.
[0137]
(Example 42)

The crystalline hydrate form (medicinal oomponent)
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
Lactosé 1 and 800 g of Lactose 2 were sieved with a granulator
(COMIL QC-U-10, POWREX CORPORATION) and then physically mixed
ina V-type mixer (TCV-10, Tokuju Corporation) to forma 1aotose
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)toformz,OOOgmﬁfapharmaceutical
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 conmponent 6 29.1 [0146] (Test Exanple 2) FPF and spray
efficiency for different diluting agent conpositions The

reproduci bility of the dose sprayed féébm an inhaler (the uniformty of the
sprayed dose) is one of the basic fornulation 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
the amougt gehntne tRr ayemdr ¢e-ivn 1ihe dowdimatetk mpunioN)s e d/Fhesl, <601>
Aer osol / Physi cal Tests). The spray efficiency ( %) of the pharnaceuti cal
conposi t pbysalcalng piesenh & WeRideonivas emat-uat edorGsarchMghtor ide USP
met hod. [0147] Tabl e 12 shows the FPF and spray efficiency of sone
of the phar faceudiladtcoapasithimnposiddxanphesldct os@tmshioune ipowkdddt es 4
and 5, which are different in diluting agent conposition. Al the exanples
showed awaEPEAGEd3000 bire rpyr@irahgradsprtay fethechentyingl 7@36ponemt e50 whi ch
i ndicated that the dosage formcould efficiently deliver the conpound of
fornul a CPERtt §hehecresprraf e Spsiemndlo FA8PIEa was2P 0 Exanpfel #HF( 99 n=1
Spr ay efggpgﬁpggﬁﬁen—5

ydfaus basis. They were sieved with a granulator

(COMIL QC-U-10, POWREX CORPORATION) and then physically mixed
in a V-type mixer (T?V—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
con;rolled 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 2.32 5.94
Example 43 0.83 2.48 6.29

[0140]
(Test Example 1) Evaluation of the ébility of drug to reach
respiratory system (Examining the link between main drug'
parﬁicle size and FPF)

A method of_measurihg'the amount of fine particles using
a cascade.impactor is gene;ally used as a simple method of
e&aluating 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



mean+SD 7 38.1 70.0 +11.7 10 36.2 76.7 +6.6 17 30.2 73.0 +7.9 19 34.6 77.6

+5.6
67

Preparations for inhalation : Aerodynamic Assessment of Fine
Particles) .
[0141]

This method uses an apparatus for classifying drug
'éarticles,inwhichthedrugparticlesareintroduceﬂbysuction
into the cascade impactor using a pump from an inhaler. The
drug particles being inﬁroduced reach any of 12 parts of the
cascade impactor (mouthpiece adapter, pre—sepérator,
induction port, stages 0 to 7, and filter) depending on the
particle size. Large particles such as diluting agent
particles,drugparticlesnotreléasedfromthecﬁjutingagent,
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 1arger-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 reaching a 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 (hereinafter referred to as
FPF) . Concerning the indicated amounts of the pha¥maceutical

composition of the present invention, FPD is defined as the



21 36.9 82.8 +5.2 22 37.6 78.6 +2.6 [0149] (Test Exanple 3) Rel ationship
between the particle size, blend ratio of |actose and the nedi ci nal
conponent concentration and FPD. €8 Table 13 shows FPD for the
pharmaceutical conpositions of Exanples 27 to 34 shown in Tables 7 and 8..
Concerning the particle size and blend ratio of |actose, the pharnmaceuti cal
70 conpositions with a weight blend ratio of Lactose 1 and Lactose 2 from
0: 100 to 60:20 and a nedicinal component concentration of 10 to 3096 by

wei ght sfa@mdltmgthP&ué QE3hintabhe g3l Fxaopl e fLRD3 (1WAt ilter,
and FPF 1s 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 particie size of 3.2 um or less as measured by
particle size analysis-laser diffraction methods showed higher

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
2 Medicinal component 2 40.0
3 Medicinal component 3 45.0
4 Medicinal component 4 35.8
5 Medicinal component 5 30.2
6 Medicinal component 6 29.1
[0146]

(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



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
Exanpl e 4) Test of conparison with osgétam’ vir phosphate for adult patients

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> Aerosol/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 efficiencyvof some of.
the pharmaceutical compositions of Examples 7 to 26 shown in
.Tables 4 and 5, which are different in diluting agent
composition. All 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
mean+Sh

7 38.1 70.0 | +£11.7

10 36.2 . 76.7 [ £6.6

17 30.2 73.0 (7.9

19 34.6 77.6 | +5.6

21 36.9 82.8 ] +5.2

22 37.6 78.6 | £2.6

[01409]

(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 pharmaéeutical gompositions
of Examples 27 to 34 shown in Tables 7 and 8. Concerning the

particle size and blend ratio of lactose, the pharmaceutical



The subjects were adult patients (20 or nore years old) with influenza A or
B virus infection. The crystalline hydrate form (nmedicinal conponent)

obtai ned in Production Exanple 1 was &fministered in a single inhaled dose
to the subjects. The eff-icacy of the nedicinal conponent was eval uat ed
fromnon-inferiority to oseltam vir phosphate using the duration of
influenza illness as the main evaluation item The adm nistration was
performed using the conposition prepared with the nedicinal conponent,

Lact ose toapdsiagiesew2tAceaedghg boefdar & 43. Ldbeosdm ahdtLadtese was
performed so that the dose of the nedicinal conponent was 20 ng or 40 ng on
anhydr ou2 basmso: Basetd aiD 131e acddse & dti héna®dichpahe o npomes &, rd teon
pharmaceutical conposition of the present invention prepared in such a
manner i ©fr éertice@ Q%o ks waheditcistalwesbripgter#P20 ng", 71 "nedi ci nal
conponent 40 ng", or the |ike. The sane applies to Test Exanples 5 to 8

bel ow. [dP32[0] OGsel tani vir phosphate was repeatedly administered in a
dose of 75 ng twi ce daily for 5 days. [0153] This test was a non-
inferiority tedifaPdewdiddh the efficacy of the medicinal conponent ‘was

confi r medEyrrdifoni ng'Rh@I)t e dur ation|of influenza illness for the effect
of the medicinal conponent IS not I8 ours |longer than that for the effect
of OSG|L2%iViI phosptate—Wrenmtheupper limt of the confidence interva

for the ;:fference between—the—edipgnyal ues of each nedicinal conponent
adm ni st4=at+-en—groyp—and—the—oseltani-vir phosphate group was | ess than 18
hours, i ided that the meditihal conponent was ‘an effective

t her apelfilc agent flor influenza virlistinfections. For nultiplicity control,
t he deci/$i2on was sequentially nmade & nl decreasi ng order of dose. [0154]
Tabl e 143shows the |nedian val ue of 3h#|duration of influenza illness at
each doseasl evel of |the nedicinal caypenent, and Table 15 shows the

di fference (9596 confidence interval) in nedian value fromthe oseltamvir
phosphat €ogrsaip. [ 0155] [ Tabl e 14] - Medi an val ue(hours)of the

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

The subjects were adult patients (20 or more years old)
with influenza A or B virus infection. The crystalline hydrate
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",



duration of influenza illness Medicinal group conponent 20 ng 85.8 72

Medi ci nal conponent 40ng group 73.0 Oseltam vir phosphate group 73.6 [0156]

The duration of the illness was slight’/hy | onger in the. nedicinal conponent
20 ng group than in the oseltam vir phosphate group, while the duration in
t he nedi ci nal conmponent 40 ng group was al nost equal to that in the .

.osel tam vir phosphate group. [0157] [Table 15]

"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 anon-inferiority test in which the efficacy
of the medicinal cdmponent was confirmed by showing that the '
duration of influenza illness for the effect of the medicinal
compeonent 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 betwéen 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 sequentially 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 '




D fference (95% confidence interval, hours) in nedian value fromthe
oseltam vir phosphate group Medicinal conponent 20 ng group
12.2(-1.5t017.2) Medicinal conponent 49 ng group -0.6(-9.9t06.9) [0158]
Concerning the difference (95% confidence interval) in nedian value from
the oseltam vir phosphate group, the upper Iimt of the 95% confidence
interval for the difference betmeen t he nedi an val ues was | ess than 18

hours for S Thus—t—was—denonstrated t hat
t he effectg%¥&¥n§¥n %ﬂed 365 of %8dpcinal conponent 20 ng or| 40 ny

was Con‘pa f o f haf n'F f acnl t :ar' \r nhncr\hﬁf e adm ni cf d Qf on | n a

1 MIJ \, ol Ut Ul v | | PARASASS SARACY QT T T T—OTT

dose of 7%8%1t?%}%erdEP?ﬁp?ﬁFe59ﬁﬁﬁg and3tBat the medicinal conpongnt was
an effective therapeutic agent for influenza infections. [0160] (Test
Exanpl e 3P1%€st of conparison with oseltamnivir phosphate for child patients
73 The subjects were child patients (9 or |ess years old) with

i nfl uenza A orTBevﬁFﬁétFﬁFe€?|E%e ThEN@edi ¢ Paf 1 EOnpbne®nIRs Herkhe st er ed

in a single. inhaled dose of 20 or 40 qﬁi The efficacy of the medicinal
conponen eﬂé§189 IGSP@&nﬁ?tc3ﬁpggi§EHWH s et 4% iFS PHEEPAATe using the,

duration uenz t o, eval atlon e 0161
The admﬁ91 FP Flon mggbpe?}orneg d%?ﬁgg hie COt%OSI |%%l%$% rgﬁDé%gbrdlng

to Ex A F h :
F andon a8, TATEBE G AAOE 5L %%lsgﬁe%@#%'%%% b LBl T
phosphat g, agpa control . [0163]

[0157]

[Table 15]

Difference (95% confidence interval,
hours) in median value from the

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 ipterval) 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 oseltamivir phosphate

for child patients



Csel tam vir phosphate was repeatedly admnistered in a dose of 2 ng/kg (on
body wei ght basis) twice daily for 5 days. [0164] Tabl e 16 shows the
medi an val ue of the duration of influédza illness at each dose |evel of the
medi ci nal conponent, and Table 17 shows the difference (95% confi dence
interval) in nmedian value fromthe oseltam vir phosphate group. [0165]
[ Tabl e 16] Medi an val ue (hours) of the duration of influenza illness
Medi ci nal conmponent 20 nmg group 56.4 Medicinal conponent 40 ng group 55.4
Gsel tam vir phosphau®jgceupw8rfe3chfIabbatléhesDi(bf exrenseé 9pdarsopfadence
interval, hours)innedi anval uefronthe oseltam vir phosphate group Medi ci nal
conponentvi2® hgfynenpa 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 evaluationof efficacy, a three-group, randomized,
double-blind, compérison 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 basisg) twice daily for 5 days.
[0164] |

Table 16 shows the median value of the duration of
influenzaillnessateachdose1evelofthenedicinalcomponent,
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 component 40 mg group
Oseltamivir phosphate group 87.3

[0166]



-31.0(-50.3to0-5.5) Medicinal conponent 40 ng group -31.9(-43.4t00.5)

[0167] The duration of the illness was shorter in each .of the
medi ci nal conponent 20 ng group and tH& medicinal conponent 40 nmg group
than in the oseltam vir phosphate group (generalized WIcoxon test:

P=0. 0099 (nedicinal conponent 20 ng group), P=0.0591 (nedicinal conponent
40 ng group)). [0168] Thus it was denonstrated that the effects of a
singl e inhal ed dose of nedicinal conmponent 20 nmg or 40 ng were superior to
that of oseltanimalriephog§phate and that the nedi ci nal conponen-was an ,
effective therapeutic agent for inflpepzérdnakecdizonrsnt deahel diwirve®, Or | ess
years ol d). [0169] (Test Exanpl e 6)h¥est) ofincaompakinsovmiet hf osel taeai vi r
phosphate for adult patients oFhetsuibij echlsosmepee patouent s Wit h
influenza A or B virus infection. The €fif.io¢aey. 3oftot he. gtedi ci nal conponent
adm ni st e¥ediqimafl\gempakerite?P togesupt 20 ng each was eval uated by a
t wo- gr oupMederidedicradonegsubl vololrprel, cotipdrisbrt tese- Usi ng osel tam vir
phosphat e as a control. For efficacy, the duration of influenza iTIness was
used as t[lheamin evaluation item and the relative |evels of oseltamvir
phosphat e and t he nedicinal conponent adm nistered in two inhal ed doses of
20 ng each wer &heevdalrastied. of Ot#6] illness The adarhest intéachwas tpee f or med

usi ng the conposition prepared according to Exanple 42. [0171] ,
medicinal component 20 mg group and the medicinal component 40

mg group than in the oseltamivir phbsphate 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 oseltamivir phosphate
-for adult patients

The subjécts 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
by a two-group, randomized, double-blind, comparison test using
oseltamivir phosphate aé a contrel. For efficacy, the duration
of influenza illness was used as the main evaluation item, and
the relative levels of oseltamivir phosphate and the medicinal

cbmponent administered in two inhaled doses of 20 mg each were



Csel tam vir phosphate was repeatedly admnistered in a dose of 75 ng tw ce
daily for 5 days. [0172] Tabl e 18 shows' the nedian val ue of the
duration of influenza illness as the fain evaluation item and Table 19
shows the difference (9596 confidence interval) in nmedian value fromthe
osel tam vir phosphate group. [0173] [Table 18] Median value (hours) of the
duration of influenza illness Medicinal conponent group 86.0 Gseltamvir
phosphate group 87.4 [0174] [Table, 19] D fference(95%onfidence
hour s) i needilantabue
[0170]
The administration was performed usiﬁg the composition
prepared according to Example 42.
[0171]
Oseltamivir phosphate was repeatedly administered in a
-dose of 75 mg twice daily for 5 days.
[0172]
Table 18 shows the median valﬁe 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
Medicinal component group 86.0
Oseltamivir phosphate group 87.4
[0174]
[Table 19]
Difference (95% confidence interval,
hours) in median wvalue from the
oseltamivir phosphate group
Medicinal component group -1.4(-27.6 to 7.3)
[0175]

The duration of influenza illness in the medicinal
component group was almost egual to that in the oseltamivir
phosphate group;
f0176]

Thus it was suggested that two inhaled doses of medicinal

component 20 mg each might be an effective regimen for influenza



osel tam vir phosphate group interval, fronthe Medicinal conponent group
-1.4(-27.6t07.3) [0175] The duration of influenza illness in the
medi ci nal conponent group was al nost éfual to that in the oseltamvir
phosphate group. [0176] 76 virus infections. (Test Exanple 7) Test for
eval uati on of pharmacokinetics in healthy adult male subjects The
- medi ci nal conponent was adm nistered in a single inhaled dose of 5 ng, 10
mg, 20 nmg, or 40 ny to healthy adult mal e subjects, and the
phar macokiinetsi dsfefcttikersredi ci nal conponent and the conpound (I11) , which
is an active netabolite of the nedicinal conponent, were evaluated. [0177]
The adm riTstsrtaFxampias memmmmaw@uattelmmzﬁ)gmamqﬂ}enmterbamrdl ng
to Exanpl e 41.
healthy adult male subjects
The medicinal component was administered in a single
inhaled dose of 5 mg, 10 mg, 20 mg, or 40 mg to healthy adult
male subjects, and the pharmacokinetics of the medicinal
component and the compound (III), which is an active metabolite
of the medicinal component, were evaluated.
[0177]
The administration was performed using the compoéition
prepared according to 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 quantification
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 eliminatidn half-life (ti,;) of 63.99 hours.

[0179]

For the urinary excretion, the medicinal component was



[0178] Upon the adm nistration of the nedicinal conmponent in a
singl e inhal ed dose, the nedicinal conponent and the conmpound (I11), an
active nmetabolite of the nedicinal coffponent, were detected in the plasma
and the urine. In each dose group, the concentration of the nedicinal
conponent in the plasma quickly increased and then decreased to | ess than
the quantification lower Iimt 24 hours or nore after the adm nistration.
The concentration of the active netabolite conpound (I111) in the plasna

i ncreased AR AboW Yt dbady thenaRdL ch Aalo COMRRRENE ne 8N {188 Al d £yated. In
t he maxi num dose (40 ng) group, the compound (lI11) was able to be

quanti fi ethelptih viehpethbah iFBasUNBRBAE POINY |44 bevtsiatiennthe 144
adm nistration, and it had an elimnation half-life (t112) of 63.99 hours.

[0179] Théualsmastenothédeidcireis 2 thaiti S amhdrenemahter ohhraddrinEstas@at i on.
The active netabolite conmpound (I11) was sustained until 144 hours after

t he adm whst eatiioe. nEtebaliimenatongoeural f 11 F)e afl duile et | freomretlabol it e
conmpound (111) calculated fromthe in-urine excretion speed was 54.36 to
64. 05 houdnsurfi;eg@xcretion pepsedmssorid cifaltia o4 dbsersed for each of

t he maxi num bl ood concentration (Cm) of the medicinal conponent, the val ue
of the arl@38@dder the plasna concentration-time curve to the final

quantifiable paoint (AUCo-tz) for the nedicinal conponent he val ue of the
O ea under ¢ heDBPESECRORCLIRT bl F 1o RESCHTeS S PARTTS 08 T (RTED. 1nf)

f th di ci nal t,, th | at i ina ti tjil 144
hour s af POPTHE ATRI NP SEFAY] G ABD- TEANF CR6F "Pha ST G et “REnPBHERL . and
the am andcthe ped- LAdll ohe!Beagel! 48 NBAAPOLILE. EORROURELE] L4 )cnd 0181]
The pharmacokinetic results showed that a single dose of the nedicina

conponente ;pLQdyG et $¥$hBNL oOHPOTUR, L Nat r 3L comPRRESe 1 hRE dAkbSRsSE: of dose,
and had the potential to exhibit Iong-ﬁastlng activity. [018 (Test

Exanpl e 8helesiub s evalawdd endel phargmastd pehtestiratheal thneastte Mal e
subj ects (hi gh doses) The nedi ci nal conmponent was adnministered in a

si ngl e i rlalied idaea oft i@ n@uw,. 120 fertohdeaktihyindul tompbaeaubj enes, and
t he pharnacoki netics of the nedicinal conponent were evaluated. In
addi t i on cud sphiaremacakiarst iecx et itdre WConjpounkdk Wedard ldfifer arhacti ve
nmet abolite of the medicinal conponent, were also deternined. [0183]
The adni ridstimdtsitors e péehormed fogi hipet nedéorpasi coopoperpar @ddacedr di ng
to Exanple 41. , , .
Crmax and the Aeg.i1sn of the active metabolite compound (III). .
[o181]
The pharmacokinetic results showed that a single dose of
the medicinal compbnent produced systémic exposure that
accompanies the increase of dose, and had the potential to
exhibit long-lasting activity.
[0182]
(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



[ 0184] Table 16 shows the results on the tine to nmaxi mnum pl asma
concentration (tmax, nedian), the elimnation half-1ife (t1121 geonetric
mean), the maxi num bl ood concentrati on®(Crax geonetric nean), the val ue of
zhe area under the plasna concentration-time curve to infinite time (AUCO3
geonetric nean) , and the cunulative urinary recovery until 144 hours after
the adm nistration (fe0-14411, geonetric nean). [0185] It was
denonstrated that each dose produced system c exposure that acconpanies the

i ncrease (rth1dosan apdikadmébgoprieatbal the wxdidital asmpRsdhthg vaGtd Vity.
[0186] [Table 20] 80 ng group 120 ng group nedicinal conponent Active
met abol i ke spedietieralinedrponent Active nmetabolite tmax[hr] 0.5 4.0

fo183]

The administration was performed using the composition
prepared according to Exampie 41.

[0184]

Table 16 shows the resﬁlts on the time to maximum plasma
concentration (tpax, median), the elimination half-life (ti,z,
geometric mean), the maximum blood concentration (Cpax,
geometric mean), the value of the area under the plasma
concentration-time curve to infinite time (AUCy.ins, geometric
mean) , and the cumulative uri.nary rec.overy until 144 hours after
the administration (feog-144n, geometfic mean) .

[0185]

Tt was demonstrated that each dose produced systemic

exposure that accompanies the increase in dose, and had the

potential to exhibit long-lasting activity.

[0186]
[Table 20]

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

tmax [hr] 0.5 4.0 0.5 4.0
tisz [hr] 5.66 79.53 2.87 71.17
Crax [Nng/mL] 335.0 47.0 411.7 64.8
AUCq.in¢ [Ng/mL] 1273 1996 1557 2531
fep.14an[%] 3.5 14.2 2.7 12.5




0.5 4.0 t112[hr] 5.66 79.53 2.87 71.17 Cmax[ng/m.] 335.0 47.0 411.7 64.8
AUCo- i nf [ ng/ m.] 1273 1996 1557 2531 fg0- 144h [96] 3.5 -

CLAIMS
1. A dry powder pharmaceutical composition for inhalation,
comprising as a medicinal component a compound represented by

formula (I):-

CH3(CH,)sCOO  OCH;

HO

I
CH3COHN M

NH,

and optionally a compound represented by formula (II):

OH  OCHj,

CHs(CH,)gH,COO an

CH;COHN -
KJ_HYNH
NH,
, a 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
crystailine 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 pharmaceuticai composition for inhalation
according to claim-i, comprising as a medicinal component a

crystalline monchydrate form of the compound represented by



14.2 2.7 12.5 79 CLAIMS 1. A dry powder
phar maceuti cal conposition for inhalation, conprising as a nedicinal
conponent a conpound represented by f 8P mul a (1) :- CH3(CH2)6C000CH3 COCH Ho
CH3COHN. NHNH NH2 and optionally a conpound represented by forrmula (11)

OH OCH3

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

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

5. =~ The dry powder pharmaceutical composition for inhaiation
according to any one of claims 1 to 4, wherein the medicinal
componént 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:Mspreparedknfandcroparticulationpmocess selected
from the group consisting of a dry pulverization.prbcess (the
dry pulverization process is selected from the group consisting
of a jet milling process and a pin ﬁilling 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 claims 1 to 5, wherein_the
microparticulation process of the medicinal component is a jet
milling process.

8. The dry powder pharmaceutical composition fér'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



cH3(cH2) 6H2co06. CH3COHN : 1?1-FINH NH2 , a pharnmacol ogi cally acceptable salt
thereof, or a hydrate thereof. 2. The dry powder pharnmaceutical conposition
for inhalation according to claim1, &bnprising as a nedicinal conponent a
crystalline hydrate formof the conpound represented by formula (1) and
optionally a crystalline hydrate form of the conpound represented by
formula (11) . 3. The dry powder pharnaceutical conposition for inhalation
according to claim1, conprising as a nedicinal conponent a crystalline
nonohydr d&trenf ahr gfrotibeconapetundgr epr essatedabyde 80t horsatehdt)danis
optionally a crystalline nonohydrate form of the conpound represented by
fornmul a Eellectedd . frvmithepouwdery mleararecELng cal loorposd t irmmriigrol nhal ati on
consi sting essentially of the nmedicinal conponent according to any one of

cl ai 5 1Mgd t®se, sandid ufiogsgondie AT AEEdutiRmPmébRpEsid il6re s rcethal ati on
according to any one of clainms 1 to 4, wherein the nedici nal conponent has
a 5006- By ofeitdtt AR QWSSH TG OF Phemdpraidy AP E B oeidy wei ght

particle size of 8 .Q.1AMor | ess as measured by particle size

el yoi S AACaRif i dEioh (e o 68 TP PiRrdraedit i cal
‘conposi tion f.or. .inhalatj.o ccaording to any. one of_cl.ains 0. 5, wherein
t he nedi&Q%ﬁlﬁﬁ%n ﬁ%ﬁﬁ%é%é%%gﬁ?ég g?'n?%%ﬁ?u%ﬁ%%éﬁ;%ﬂi%#?%ﬁ%@ess

set ect ed HPE UouDAROALS)! 01 A cBediy PULYER 28L oM PrAGERS L he dry

pul veri zation process is selec romthe group consis a j et

mlling RLRCESSi8RInR, Rini M 1dd N0 REAGESS)e indr¥ahiRWYEL 1Zadd i pcess, a
spray-drying process, and a freeze-drying process. 7. The dry powder

phar maceutriceat hé YA £bAB1 & o nyTakatiiof Beeqsi g, tedany eirowide) ains 1
to 5, wherein the mcroparticulation process of the nedicinal conponent is

a jet mldilbagipr ea@ssum Bhodpkadey qoiwteripharceedatueaphosphpaset j on for
i nhal ation according to any one of clainms 1, 2, 3, and 5 to 7, further
conpri si Agcaadid pbilygeagerite lagrosherdiympovidese pharedcewai cak Torgwsi ti on
for inhalation according to claim@8, wherein the diluting agent is selected
81 consisting of polylactose and a lactic acid-glycolic acid
copolymer), and hydrates thereof.
10. The dry powder pharmaceutical 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 pharma_ceut'ical compositioﬁ for inhalation
according to claim 8, wherein the diluting agent comprises:
a lactose hydraté 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



fromthe group consisting of a saccharide (the saccharide is selected from
the group consisting of |lactose, mannitol, maltose, and glucose) , an am no
acid (the, amno acid is selected frofthe group consisting of ,

phenyl al ani ne, |eucine, and glycine) , a lipid (the lipid is selected from
t he group consisting of stearic acid, magnesium stearate, cal cium stearate,
sucrose fatty acid ester, sodiumstearyl fumarate, and lecithin) , an
inorganic salt (the inorganic salt is selected fromthe group consisting of
sodi um phosphaty, wadiiimghord de, s thbast s qah ci dngphasphate, and tribasic
cal ci um phosphate) , a |lactose polyner (the |actose polyner is selected
from t he sgrsmfp onsd isflitngaaft paley | s sef agwl @n | estico aom d-ghaycol ic acid
copolynmer) , and hydrates thereof. 10. The dry powder phar-maceuti cal
conposi t ieor? Fforby Ml At rEcicorai sigze ool 85 8, tavheg @i pm tdre di | uti ng agent
is lactose hydrate. 11. The dry powder pharmaceutical conmposition for

i nhal at i olf aeEidridinng )t:o ial &he Rarkhierel siekeddikutbngiapemeassradl byt ose
hydrate or a m xture of two | actose hydrates having different particle size
di stributdorfslT SPETIPHESHY WRRE phar maceuti cal conposition for

i nhal ati according to claim@8, wherein the_djluting agent conpri ses:
a |l act osce?:r}ﬁyoﬁ?%cetlﬁg?/i“ﬁgt HH A S TN (rjjr%?ﬁi a%g%‘?sﬂ}'i % one of

(Conditiqn-1)..._the particle size distributi of the | actose hydrate
measur edotgi/e AR ahe Oerps‘”flzteh an @%l%ﬂeas%%z%i?é)?la%ﬁo% Fot %dLémha%rféBZ a 10%

by wei ght rd | 5 Q . H0% by. I icle size of 50
p.mto 11t pi#agnﬁ'oz’l é@b}?{)ya \%%%%c%r%%)eggllzge\g%%?g{% t%n?160. i mor

(Condi ti o ud B £Be1pRIL) Ch&i ghee  Sid sl @7 yRasuredahy apodihy
entrai nment nmethod, the fraction wth a particlé ize of |ess than 35 pi m

t he fractﬁ&rgmi,t hresearttived 18, Sizz@i of | ess than 63 pi, and the fraction with
a particle size of I'ess than 100 pi make up 5 to 10% by weight, 70 to 100%

by wei ght, andat@%chy laeitghle hveRfeeet inglitig antharticle s her | actose
-hydrate having a particle size distribution satisfying one of
(Condi ti afi-B)rilutel rarddtcl L sinee aistaf buti on of the | actose hydrate
measured by particle size analysis-laser diffraction nmethods has a.10% by
wei ght . patdandic iginya Jof the pagit iicdss siacs0Usby tneicdlon parthel basteee of 20
p.mor less, and a 90% by weight particle size of 54 p.mor |less or
(ConditidﬁﬁﬁﬁatQ|WQﬂﬁ§r PVCPérEFEéedﬁé¥?i%ﬂﬁibﬁlﬁeé%ﬁ?éddb§f§%0%}@n
ent rai nment meé h%d,
: methods ha
a 10% by weight particle size of 3 um or less,
a 50% by weight particle size of 20 pum or less, and
a 90% by weight parﬁicle size of 54 pum or less or
(Condition-4): in the particle size distribution measured by
an air entrainment method,
the fraction with a particle size of less than 45 pm,
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.

13. The dry powder pharmaceutical composition for inhalation

according to claim 12, wherein the diluting agent comprises a



the fraction with a particle size of less than 45 p.m the fraction wth a
particle size of less than 63 "Am and the fraction with a particle size of
| ess than 150 tm nmake up 90 to 100% b§3wei ght, 98 to 100% by wei ght, and
100% by wei ght, respectively. 13.The dry powder pharmaceutical conposition
for inhalation according to claim 12, wherein the diluting agent conprises
a 83 lactose hydrate satisfying (Condition-1) and a | actose hydrate
satisfying (Condition-3), and the | actose hydrate satisfying (Condition-1)

further saticsbeasydfd0adal0i¥A)g (benpattibel-€ ) shae adi sttbbutiyirHie t he

| act ose hydrate neasured by particle size analysis-laser diffraction

nmet hods kasiaflQ¥gbyCcwedght opas)i chedstie DicdSsprtdrak3e prat iz HAindy

wei ght particle size of -53 pmto 66 p.m and a 90% by wei ght particle size
of 75 pm(Contd6ipm-114 fuThéedr gagawderesphar maceuti cal conposition for

i nhal ati on according to clai-m 12, wherein the diluting agent conprises a

| act ose HygngisioatrpPsfythg peshdriropizy dhdtaibuciosechyidhatl@aszssfyi ng
(Condition-3), and the | actose hydrate satisfying (Condition-1) further
sati sfi e§YIFESRITERBHY BY: PY R2PaF ¢ 1@ %1 %% AN T 15 blaFon DL fHE T LR ose
hydrate neasured_by particle size analysis-laser diffraction nethods has a
10% by wg‘legﬁf’dﬁapfi\écl e size of 5 pmto 15 p.m a 50% by wei ght particle

size of 50.pmto 100 pm _and .a,90%:b ight particle size of 120 pmto 160
pm 15. ?hé%dr yp&\%@?‘tpﬁgﬁr é:él&t isé%?é \(,:\O?rr%L SiL{?nl & f'or Hhal ati on accor di ng

to el ai malgoquher 6 ghlte ol iing agentocompipes, ad 36t osdydrate

sati sfying nd a lactose hydrate satisfying ondi tion-3),
and t he laa@fo@S%%/hx,@riah%, $RLSINING 1GEORG HHoNml ). J Wddhghy sati sfies

(Condition-7): the particle size distribution of the |actose hydrate
measur ed 1y parhed®, poweedNghyshscd@seta Uiddnidiitabn 84r inhalation
according to claim 12, wherein the diluting agent comprises a
lactose hydrate saéisfying'(Condition-l) and a lactose hydrate
satisfying (Condition-3), and the lactose hydrate satisfying
(Condition-1) further satisfies |
(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 um to 15 pm,
a 50% by weight particle size of 50 pum to 100 pm, and

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

- 15. 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-1) further satisfies

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

hydrate measured by particle size analysis-laser diffraction



met hods has a 10% by wei ght particle size of 30 vimto 60 vim a 50% by

wei ght particle size of 70 vimto 110 pm and a 90% by wei ght particle size
of 110 pmto 150 vim 16. The dry powdér pharmaceutical conposition for

i nhal ati on according to claim 12, wherein the diluting agent conprises a

| act ose hydrate satisfying (Condl tion-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
hydr at e prasiy®Rd Uy particle size analysis-laser diffraction nethods has a
10% by wei ght particle size of 1 vimto 3 vim a 50% by wei ght particle -
size of &l noismuyo vl ghtMpand A H%Ay el ghtpmpard ied aus] ze of 37 vimto 54
pm 17. The dry powder pharnmaceutical conposition for inhalation according
to cl ai mal,0whgr eien ghte mHdttd g sdigentofconpriiseso a 1@qgtroseary/dr at e
satisfying (Condition-1) and a | actose hydrate satisfying (Condition-3) |,
and t he 'lead08s @yhyuriahe switsfoling i(zCormdl t1h-8) fariterusati sfies
(Condition-9) : the particle size distribution of the | actose hydrate
measur ed Uy pathhﬁcqiEY Q%@e&nﬁh%mécﬁa‘gé?aélqQWWJW%PﬁoH%h%tHOEO% by
weight particle size of 5 vimor |ess and a 90%by weig article size of

10 vi m oP9eeEding; §0 ¢haig §2 pdﬂfe‘?ejﬁharl}?a@édﬁtdé’ig ESH'BGSF PBRiFBF 2
hal at I th I t
55 1 act 0SB GHAL KSR LTSI (ChAEr o P g & aacﬁag%%%ﬁdﬁﬁﬁﬁ“ 0
f d h ion-3
Further SRTSTIEEY CoeR At R R SR S e B s A e
| act ose mtq;rﬁth._l@g%qr %ﬂ-)he‘%arsidtcﬂﬁlséle anal ysi s-1 aser diffraction

met hods has a 10% by wei ght particle size of 1 vimto 3 vim a 50% by

wei ght paiddrdie igrzes )of thk F}S‘a‘i“tﬁ@l%os‘_’[h@ 3andrape¥hyorei gt parsicl e size
of 37 vimto 54 vim 19. The dry powder pharmaceutical conposition for

i nhal ati eiydaeee dicagurechby pailichbesebs dheldilytlngeagentreorpidses a
| act ose hydrate satisfying (Condi t| on-2) and a | actose hydrate satisfying
(Condi ti arthods has
a 10% by weight particle size of 1 um to 3 um,
a 50% by weight particle size of 11 um ﬁo 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 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—s): the particle size distribution of the lactose
hydraté measured by particle size analysis-laser diffractioﬁ
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. Thech3fpowderpharmaceut1calcom0051tun1for1nhalatlon

according to claim 12, wherein the diluting agent comprises a



20. The dry powder pharnmaceutical conposition for inhalation according.to
claim 12, wherein the diluting agent conprises a |lactose hydrate satisfying
(Condition-1) and a | actose hydrate s&Pisfying (Condition-4) , and the

| act ose hydrate satisfying (Condition-1) further satisfies (Condition-5):
the particle size distribution of the |actose hydrate neasured by particle
si ze anal ysis-laser diffraction nethods has a 10% by wei ght particle size .
of 19 vimto 43 p.m a 50% by wei ght particle size of 53 pmto 66 pm and a

90% by waigltloseanytiehee Haael oy ithy (icBH@ ti@6 -PM andk 13beodeyhpovaies
pharmaceutical conposition for inhalation according to claim 12, wherein

t he dil utsianng sfgeimy doppriisesna 3y | aatiosachydeabeesaydsiye r@t(@mlirtg on-1)
and a |l actose hydrate 86 sati sfyi ng (Condition-3), the |actose hydrate
sat i sf yi ngof@artdian-én- Hurfunerthemtsatiiisfd es (Condition-5): the particle si ze
distribution of the |actose hydrate neasured by particle size

anal ysi s-(Co56li tdicrf-8act ithe Ratrhégdehasza d0osbybueight opakheclactbse of 19
pmto 43 pm. a 50% by weight particle size of 53 pmto 66 p and a 90%by
wei ght p&YOrAtE BEAEUSEI7BY pPAT E6C106S bAT %}h%llx%sré%%%%edh@

satlsfyln %1 d|t iron-3) further satisfies (Condition-8): the partlcle si ze -
di stri buff 5 tRE | act ose hydrat e neasured by particle size

anal ysi s- Ia%er dlffra tlon ods has af110% Y. V\E‘é'?hht particle size of 1

pmto 3 pm . a aerﬁl Si Ze o 20 pm and a 90% by

wei ght r tsinGl [ fil 2
J b3l % %8/3“%% g)é& leet% SZ;ét Pgén 1alc§ Ebﬁ & cI a| m 18, wherein

phar maceut i cal for | nh

t he dil uti rgg)/agg,ntweq@mr iRet ik 1ladi08e dwdyat g sal |§4f ylng (Condi tion-2) and
a |lactose hydrate ' satisfying (Condition-8), and the weight rati o between

the | act ase hydhat@rpaowsiy pgatcasdihtieni Dotk tthieod ask-osenhdyLl aée
satisfying (Condition-8) is from50:50 to 100:0.
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 pum 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.
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



23. The dry powder pharmaceutical conposition for inhalation according to
claim19, wherein the diluting agent conprises a | actose hydrate satisfying
.( Condition- 2 ) and a | actose hydra® satisfying (Condition-4), and the
wei ght ratio between the | actose hydrate satisfying (Condition-2) and the

| actose 87 hydrate satisfying (Condition-4) is from50:50 to 100:0. 24.
The dry powder pharnmaceutical conposition for inhalation according to claim
20, wherein the diluting agent conprises a |actose hydrate satisfying
(Condi ti gat3ksranaga (keeidase oydnat ehsatlisfuddrg Hyennid ieiBfyimnd the

wei ght ratio between the | actose hydrate satisfying (Condition-5) and the

| act ose hydhatie isat-i1sf ¥iurgheConraittiisdiied) is from 50:50 to 100: 0. 25. The
dry powder pharmaceutical conposition for inhalation according to claim 21,
wher ei n t(@endiiltunr§)agehe pampicdessazkbadisseihytianecfathisflaaipse
(Condition-5) and a | actose hydrate satisfying (Condition-8), and the

wei ght r avidoayet weasurhd brcPaselfleraiee sanabyyiaglacondiiiorma)iend the

| act ose hydrate satisfying (Condition-8) is fromb50:50 to 100:0. 26. The
dry powd®ethiesden&@éuti cal conposition for inhalation according to claim18

or 22, wherein the diluting agent conprises a |actose hydrate satisfying
(Condi ti 6nid) é’ﬁ’dwglﬁﬁt é’?gtﬁ%;eatsé‘zgﬁif]ﬁ A (o tH%n-S), and the

| act ose hydrate sati.sfyin Condi tj.on- - ticle si controll ed by
sieving,aa 8°t%¥ Vgéﬁ%éep f 35?% §g%¥%%%%2§§6@%ﬁ%{ﬁ#gﬁ$§) g% a particle
size contrqll.e erj d 0N, o M ¥ RQWG rmaceut i cal
conposi t%o%of°o?3}}i)}r§1ﬁglk§gi;éi é)r? aglgg%disﬁ%%t oo-@;ﬁafrhb{nw or %633%& ein the

di | Ut Ng 3Lt QUMHCHES 1 drARI0S Kl aligy SQIdR I 11h (fondiiiesk 2) and a
| act ose hydrate satisfying (Condition-4) ,” the |actose hydrate satisfying
(Conditi @atd)sflas a particle size controlled by sieving, and the |actose
hydrate satisfying (Condition-4) has a particle size controlled by

pul veri zatdconiiti®h-828. theepdry ipawdetd zphdl pacebtitdah obnplositacodor

i nhal ation according to claim20 or 24, wherein the diluting agent

conpr i sehyaradact oseshyddaby sartstyengl¢Conadiyohs S)laapd &l faaeseohydr at e
satisfying (Condition-4) , the |actose hydrate satisfying (Condition-5)
has a pamstdlasissinge control | ed by sieving, and the | actose hydrate
satisfying (Condition-4) has a particle size controlled by pulverization.

29. The & y-PomYeriidrndeeitida Tl th ot 16 1 i ation according to
claim?21 or_ 25, wherein the diluting agent conprises a |actose hydrate

sati sfyi fg Cofi M) DT I o Or§c|“r3atﬁg‘ps"a‘3 i<t g bndi ti on-8)
the | actose hydrate ,satisfyin Condi ti on- has_ a rticle size controlled
by si evi r?g?goa’yng% I’f’@ﬁgz‘ctt é’?&tﬁ%dlﬁeatselzseat?gf% Ag" (st(%n‘:g?t i'on-8) has a particle

si ze control | edy va PULYGH AL 00 o 30, The dli owles phar ymesu | £l

conposition for i n tion according to any o aims 1, 2, 3, and.5to

29, conprjsidigi4% by, wehght 40 30% by, welohtil 0N RN a88hydrersrbasksa of the
medi ci nal conponent. 31. The dry powder pharmaceuti Cal conposition. for

i nhal at i QR AGEQ di/Agate Wi HNei 9 (odidi® ibn-2) 3ndanda’tbee29yd£o1ri si ng
15% by wei ght to 25% by wei ght, on an anhydrous basis, of the nedicinal
conponentsatidXyithe @ondioviner- phararateilid cad i glonmost 1o are fwsen ntise at i on
according to any one of clainms 1, 2, 3, and 5 to 29, conprising 20% by

wei ght, dmcrossnhydirarse e iss fyofng heConethi tciaoral 2 compdnemt . Lad30osdhe dry
powder pharmnaceutical conmposition for inhalation 89 according to any one
of .cl ai mhylltax83Zzahilifghing (Rondibctan-et) bys af et ol 3@l eet B0 f@ om t he
group consisting of a physical mxing nethod, a spray-drying nethod, and a

freeze-drdd ng rAEehdydy powder pharmaceutical compositidn 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 ratioc between the

lactose hydrate satisfying (Condition-2) and the lactose



34. The dry powder pharmaceutical conposition for inhalation according to
any one of clains 1 to 32, which is manufactured by a physical m xing

met hod. 35.. The dry powder pharnmaceufical conposition for inhalation
according to any one of claims 1 to 34, which. is for preventing influenza
and conprises as a nedicinal -tonponent the conpound represented by fornula
(I') shown in claiml and optionally the conpound represented by fornula
(I'l) shown in claim1, a pharmacol ogically acceptable salt thereof, or a
hydr at e thelreafe sshtdrseiyinighg cdose wifort-he niedifdonal s cEPparentod o be
adm ni stered by inhalation to a respiratory systemof a human subj ect

bef ore onrget ofThandirnbbwedezapvaruscentécti aonmodirind foe Ia Yak oo an
anhydrous basis. 36. The dry powder pharmaceutical conposition for

i nhal at i e¢caaserdi g Tobaany2 bnevhfrainitie fidutdng aBeeh fempvisesenti ng

i nfluenza and conprises as a nedicinal conponent the conpound represented
by formullactioseshpdhata sdtdishvinghd Copdisiamn-y )t ded coApetirgerivptexsent ed by

or 5 hydPRts SRl R ORR e’ 36k W1° R S o KRt o be
dm ni st by i |_at i t, : i.ratory. h bj toi
nact of A SR HRRTELS! POL AT O 1Y S L GRa0 G DR S9F Snhy dr ouS
onsst | i8I i 2071y it anhydr ou
doses, By RS G ity DR AR P A R RO S B Ton
accordinggt 0 ChakMAp HBlads pHAEHELBu L NEA H03% s TR di-Ci fial 1 fommpnent s

20 mg on an anhydrous basis,” which i1s to be admnistered in a single

i nhal ed deeRrdidd tdhe1ldiy Powdele fitad eedtnealingoagestt tompt oseé nhal ation
according to claim 36, wherein the dose of the nedicinal conmponent is 20 ng
on an anhypdneiss hastste W ths fiysin® (benadiiivnstter &adianlkweckahaldchoses.
39. The dry powder pharnmaceutical conposition for inhalation according to

cl ai m 35 sert i36y iwlge r(domdtitig cio$e ,ofantchechediccigial oo isettweéen 4therg on an
anhydrous basis, which is to be adm nistered in a single inhaled dose. 40.
The dry pewdersepadradteutsiadals fyomepsidarshi fimm iharat i dre aleevraieng to claim
35 or 36, wherein the dose of the nedicinal conponent is 80 ng on an.

anhydr oudvsEsite safiies vilast d dsedbdnion <teried §3Pm X9 mifl £9 i <€ dose.

26. Thechﬁlpowder‘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
hydratesatiéf?ing(Condition—z)haseaparticlesizecontrolled
by sieving, and the lactose hydrate satisfying (Condition-8)
has a particlé size controlled by pulverization. |

27. The dry powder pharmaceutical compbsition 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.
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28. The dry.powder pharmaceutical composition for inhalation
according to claim 20 or 24, wherein the diluting agent
comprises a lac;ose hydrate satisfying (Condition-5) and a
lactose hydrate satisfyingl(Condition—4), the lactose hydrate
saﬁisfying (Condition—s) has a particle size controlled by
sieving, and the lactose hydrate satisfying (Condition-4) has
a particle size controlled by pulverization.

29. = The dry vpowder pharmaceutical composition for inhalation
according to claim 21 or 25, wherein the diluting agent
comprises a lactose hydrate satisfying (Condition-5) and a
lactose hydrate satisfying (Condition-8), the lactose hydrate
satisfying (Condition-5) has a particle size controiied 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 claims 1, 2, 3, and 5 to 29, comprising
4% by weight to 30% by weight, on an anhydrous basis, of the
medicinal component.

31. The dry powder pharmaceutical composition for inhalation -
according to any one of claims 1, 2, 3, and 5 to 29, comprising
15% by weight to 25% by welight, on an anhydrous baéis, of the
medicinal'component.

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_anhydréus basis, of the medicinai._
component. |

33. The dry powder pharmaceutical composition for inhalation
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according to any one of claims 1 to 32, which is ménufactured
by a method selected from the group consisting of a physical
mixing method, a spray-drying method, and a freeze-drying
method.

34. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1 to 32, which is manufactured
by a physical mixing method.

35. The<h3/powderpharmaceuticalcompositionfor‘rnhalétion
accoéding to any one of claims 1 to 34, which is for preventing
influenza and comprises as atnedicinal*éompdnent the compound
represented by formula (i) shown in claim 1 and optionally the
compound represented by formula (II) éhown in claim 1, a
pharmacologically acceptable salt thereof, or a 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 &irus infection is from 5 to 120 mg on
an anhydrous basis.

36. The dry powder pharmaceutical composition for inhalation
accdrding to any one of claims 1 to 34, which is for treating
influenza and comprises as a medicinal componént the compound
represented by formula (I) shown in claim 1 and optionally the
compound represented by formula (II) shown in claim 1, a
phafmacologicallyacceptablesaltthéreof,cn:ahydratethereof,
wherein the dose of the medicinal component to be administered
-by.inhalation toarespiratory 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
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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 énhydrous 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 anhydrbus basis, which is to be
administered in two inhaled doses.

39. The dry powder pharmaceutical compositioh 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
administeréd in a single inhaled dose.

40. The dry powder pharmaceutical compositibn for inhalation’
according to claim 35 or 36, wherein the dose of the medicinal
component is 80 mgvon an anhydrous basis, which is to be

administered in a single inhaled. dose.



