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

formuha (I)

CH3(CNg),COO  OCHs

M

NH,

and optionally a compound represented by formula (II):

OH  OCH;4
v_OJ_COOH
CH5(CH,)sCOO | an

CH3COHN
H. _NH

Z"“'

NH,
, a pharmacologically acceptable salt thyreof, or a hydrate
thereof, and further comprising a diluting agent, wherein the

diluting agent comprises:

a lactose hydrate having a particle size\distribution
satisfying one of
(Condition-1): the particle size distribution of the\ lactose
hydrate measured by particle size analysis-laser diffrsction
methods has
a 10% by weight particle size of 5 pum to 60 um,
a 50% by weight particle size of 50 pm to 110 pm, and

a 90% by weight particle size of 75 pum to 160 pm or
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(Condition=-2): in the particle size distribution measured by
alr entrainment method,
raction with a particle size of less than 32 um,
the fraction with a particle size of less than 63 um, and
ion 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, resped&tively; and

another laxtose hydrate having a particle size
distribution satisXying one of
(Condition=3): the payxticle size distribution of the lactose
hydrate measured by pardicle size analysis-laser diffraction
methods has

a 10% by weight particle si of 3 um or less,

oe

a 50% by weight particle size Qf 20 pum or less, and

a 90% by weight particle size of\b4 um or less or
(Condition-4): in the particle size\distribution measured by
an air entrainment method,
the fraction with a particle size of leis than 45 pm,
the fraction with a particle size of less \than 63 pm, and

the fraction with a particle size of less thyn 150 upm

make up 90 to 100% by weight, 98 to 100% by weiyht, and 100%
by weight, respectively.
2. The dry powder pharmaceutical composition for inkalation

according to claim 1, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-1) and a lactose hydrate
satisfying (Condition-3), and the lactose hydrate satisfyin

(Condition-1) further satisfies
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(Condition-5): the particle size distribution of the lactose
hwdrate measured by particle size analysis-laser diffraction
methwds has

a 10% welght particle size of 19 pum to 43 um,

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

jo}]

\\e]
(@)
o©

by weN\ght particle size of 75 um to 106 pm.
3. The dry powder pharmaceutical composition for inhalation
according to claim 1, wherein the diluting agent comprises a
lactose hydrate satysfying (Condition-1) and a lactose hydrate
satisfying (Conditiomx-3), and the lactose hydrate satisfying
(Condition-1) further tisfies

(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 um,

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

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

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

(Condition-7): the particle size distribution of the\lactose
hydrate measured by particle size analysis-laser diffraction
methods has

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

a 50% by weight particle size of 70 pm to 110 pm, and
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a 90% by weight particle size of 110 pm to 150 pm.

The dry powder pharmaceutical composition for inhalation
accoxding to claim 1, wherein the diluting agent comprises a
lactosa hydrate satisfying (Condition-1) and a lactose hydrate
(Condition-3), and the lactose hydrate satisfying

further satisfies

)

(Condition-
(Condition=-8) \ the particle size distribution of the lactose
hydrate measured\by particle size analysis-laser diffraction
methods has
a 10% by weight particle size of 1 pm to 3 um,
a 50% by weight particly size of 11 pum to 20 pm, and

ize of 37 pm to 54 pum.

[o)]
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by weight particle
6. The dry powder pharmaceNtical composition for inhalation
according to claim 1, wherein e diluting agent comprises a
lactose hydrate satisfying (Condift\on-1) and a lactose hydrate
satisfying (Condition-3), and the lactose hydrate satisfying
(Condition-3) further satisfies
(Condition=-9): the particle size distribwtion of the lactose
hydrate measured by particle size analysis-Naser diffraction
methods has
a 50% by weight particle size of 5 um or less
a 90% by weight particle size of 10 pm or less.
7. The dry powder pharmaceutical composition for inkalation
according to claim 1, wherein the diluting agent compr
lactose hydrate satisfying (Condition-2) and a lactose hydrate

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

(Condition-3) further satisfies
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(Condition-8): the particle size distribution of the lactose
rate measured by particle size analysis-laser diffraction
methyds has

weight particle size of 1 um to 3 pum,

eight particle size of 11 pum to 20 pm, and

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

8. The dry powder pharmaceutical composition for inhalation
according to cladm 1, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-2) and a lactose hydrate
satisfying (Conditionkx4).

9. The dry powder pharwaceutical composition for inhalation
according to claim 1, whergin the diluting agent comprises a
lactose hydrate satisfying (Csndition-1) and a lactose hydrate
satisfying (Condition-4), and tRe lactose hydrate satisfying
(Condition-1) further satisfies
(Condition-5): the particle size distribution of the lactose
hydrate measured by particle size anal¥sis-laser diffraction
methods has
a 10% by weight particle size of 19 um to
a 50% by weight particle size of 53 um to 66 Wm, and
a 90% by weight particle size of 75 um to 106 unx.
10. The dry powder pharmaceutical composition for Nnhalation
according to claim 1, wherein the diluting agent compyrises a
lactose hydrate satisfying (Condition-1) and a lactose hydrate
satisfying (Condition-3), the lactose hydrate satisfying

(Condition-1) further satisfies

(Condition-5): the particle size distribution of the lactose
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ydrate measured by particle size analysis-laser diffraction

methods has

by weight particle size of 19 um to 43 um,

a
a 50% weight particle size of 53 pm to 66 um, and
a 90% by weight particle size of 75 pum to 106 um,

and the lackose hydrate satisfying (Condition-3) further
satisfies
(Condition-8): tke particle size distribution of the lactose
hydrate measured b\ particle size analysis-laser diffraction
methods has
a 10% by weight particly size of 1 pm to 3 um,
a 50% by weight particle
a 90% by weight particle si of 37 pm to 54 um.

11. The dry powder pharmaceutNcal composition for inhalation
according to claim 7, wherein the\diluting agent comprises a
lactose hydrate satisfying (Conditiorn-2) and a lactose hydrate
satisfying (Condition-8), and the weight ratio between the
lactose hydrate satisfying (Condition-2\ and the lactose
hydrate satisfying (Condition-8) is from :50 to 100:0.
12. The dry powder pharmaceutical compositioN for inhalation
according to claim 8, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-2) and a lactdge hydrate
satisfying (Condition-4), and the weight ratio betw&en the
lactose hydrate satisfying (Condition-2) and the lact
hydrate satisfying (Condition-4) is from 50:50 to 100:0.

13. The dry powder pharmaceutical composition for inhalatio

according to claim 9, wherein the diluting agent comprises a
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lactose hydrate satisfying (Condition-5) and a lactose hydrate
isfying (Condition-4), and the weight ratio between the
lactyse hydrate satisfying (Condition-5) and the lactose
satisfying (Condition-4) is from 50:50 to 100:0.
14. The\dry powder pharmaceutical composition for inhalation
according td claim 10, wherein the diluting agent comprises a
lactose hydraty satisfying (Condition-5) and a lactose hydrate
satisfying (Condytion-8), and the weight ratio between the
lactose hydrate satisfying (Condition-5) and the lactose
hydrate satisfying (CQondition-8) is from 50:50 to 100:0.
15. The dry powder phanpaceutical composition for inhalation
according toclaim 7 or 11, erein the diluting agent comprises
a lactose hydrate satisfying\ (Condition-2) and a lactose
hydrate satisfying (Condition-¥§), and the lactose hydrate
satisfying (Condition-2) has a particle size controlled by
sieving, and the lactose hydrate satisfying (Condition-8) has
a particle size controlled by pulverikation.

16. The dry powder pharmaceutical composition for inhalation
according to claim 8 or 12, wherein the dilutixg agent comprises
a lactose hydrate satisfying (Condition-2) ahd a lactose
hydrate satisfying (Condition-4), the lactose drate
satisfying (Condition-2) has a particle size contkxolled by
sieving, and the lactose hydrate satisfying (ConditioR-4) has
a particle size controlled by pulverization.
17. The dry powder pharmaceutical composition for inhalaton
according to claim 9 or 13, wherein the diluting agent comprise

a lactose hydrate satisfying (Condition-5) and a lactose
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ydrate satisfying (Condition-4), the lactose hydrate
satisfying (Condition-5) has a particle size controlled by
sieving, and the lactose hydrate satisfying (Condition-4) has
a partidcle size controlled by pulverization.

18. The\dry powder pharmaceutical composition for inhalation
according t® claim 10 or 14, wherein the diluting agent
comprises a lactose hydrate satisfying (Condition-5) and a
lactose hydrate tisfying (Condition-8), the lactose hydrate
satisfying (Condition-5) has a particle size controlled by
sieving, and the lactdgse hydrate satisfying (Condition-8) has
a particle size controlled by pulverization.

19. The dry powder pharmageutical composition for inhalation
according to any one of clai 1 to 18, wherein the medicinal
component has a 50% by weight pyrticle size of 3.2 pm or less
and a 90% by weight particle size 8.0 um or less as measured
by particle size analysis-laser dififraction methods.

20. The dry powder pharmaceutical comRgosition for inhalation
according to any one of claims 1 to 19, comprising 4% by weight
to 30% by weight, on an anhydrous basis, of the medicinal
component.
21. The dry powder pharmaceutical composition £fRr inhalation
according to any one of claims 1 to 19, comprising 15% by weight
to 25% by weight, on an anhydrous basis, of the medicinal
component.
22. The dry powder pharmaceutical composition for inhalatyon

according to any one of claims 1 to 19, comprising 20% by weight

on an anhydrous basis, of the medicinal component.
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23. The use of a dry powder pharmaceutical composition for
inhalation according to any one of claims 1 to 22 in the
manufacture of a medicament for preventing influenza by
inhalat\ion to a respiratory system of a human subject before
onset of influenza virus infection, wherein the dose of the
medicinal copponent to be administered is from 5 to 120 mg on
an anhydrous basis.

24. The use of dry powder pharmaceutical composition for
inhalation accordi to any one of claims 1 to 22 in the
manufacture of a medixament for treating influenza by
inhalation to a respirat&ry system of a human subject in onset
of ‘an influenza virus infegtion, wherein the dose of the
medicinal component to be admynistered is from 5 to 120 mg on
an anhydrous basis, and the dose\is to be used as a single dose
or in two divided doses.
25. The use according to claim 23 oX 24, wherein the dose of
the medicinal component is 20 mg on an hydrous basis, which
is to be administered in a single inhaled dose.
26. The use according to claim 24, whereil the dose of the
medicinal component is 20 mg on an anhydrous basis, which is
to be administered in two inhaled doses.
27. The use according to claim 23 or 24, wherein the dose of
the medicinal component is 40 mg on an anhydrous basis
is to be administered in a single inhaled dose.

28. The use according to claim 23 or 24, wherein the dose
the medicinal component is 80 mg on an anhydrous basis, which

is to be administered in a single inhaled dose.
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CLAIMS
1. A dry powder pharmaceutical composition for inhalation,
comprising as a medicinal component a compound represented by

formula (I):

CH4(CH,)sCOO  OCH;

M

NH,

and optionally a compound represented by formula (II):

OH  OCH;

D

CHs(CH,)sCOO
CH3COHN

D)
NH,

a pharmacologically acceptable salt thereof, or a hydrate

thereof, and further comprising a diluting agent, wherein the

14

diluting agent comprises:

a lactose hydrate having a particle size distribution
satisfying one of
(Condition-1): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has
a 10% by weight particle size of 5 pum to 60 pum,

a 50% by weight particle size of 50 pum to 110 pm, and
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a 90% by weight particle size of 75 pm to 160 pum or
(Condition-2): in the particle size distribution measured by
an air entrainment method,
the fraction with a particle size of less than 32 pum,
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; and

another lactose hydrate having a particle size
distribution satisfying one of
(Condition-3): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has
a 10% by weight particle size of 3 um or less,
a 50% by weight particle size of 20 pm or less, and
a 90% by weight particle size of 54 pm 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 um,
the fraction with a particle size of less than 63 pum, 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.
2. The dry powder pharmaceutical composition for inhalation
according to claim 1, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-1) and a lactose hydrate

satisfying (Condition-3), and the lactose hydrate satisfying
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(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 pm to 43 um,

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

a 90% by weight particle size of 75 pm to 106 pm.

3. The dry powder pharmaceutical composition for inhalation
according to claim 1, 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=-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 pum to 15 um,

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

a 90

o

by weight particle size of 120 pum to 160 um.

4, The dry powder pharmaceutical composition for inhalation
according to claim 1, 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
methods has

a 10% by weight particle size of 30 pm to 60 um,
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a 50% by weight particle size of 70 pum to 110 pm, and

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

5. The dry powder pharmaceutical composition for inhalation
according to claim 1, 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-8): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

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

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

a 90

oe

by weight particle size of 37 pum to 54 pm.

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

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

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

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

7. The dry powder pharmaceutical composition for inhalation
according to claim 1, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-2) and a lactose hydrate

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

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

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

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

a 90

oe

by weight particle size of 37 pum to 54 um.

8. The dry powder pharmaceutical composition for inhalation
according to claim 1, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-2) and a lactose hydrate
satisfying (Condition-4).

9. The dry powder pharmaceutical composition for inhalation
according to claim 1, wherein the diluting agent comprises a
lactose hydrate satisfying (Condition-1) and a lactose hydrate
satisfying (Condition-4), and the lactose hydrate satisfying
(Condition-1) further satisfies

(Condition-5): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

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

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

a 90

o

by weight particle size of 75 pum to 106 pm.

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

(Condition-1) further satisfies
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(Condition-5): the particle size distribution of the lactose
hydrate measured by particle size analysis-laser diffraction
methods has

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

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

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

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

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

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

a 50% by weight particle size of 11 um to 20 pm, and
a 90% by weight particle size of 37 pum to 54 pm.
11. The dry powder pharmaceutical composition for inhalation

according to any one of claims 1 to 10, wherein the medicinal
component has a 50% by weight particle size of 3.2 pum or less
and a 90% by weight particle size of 8.0 pm or less as measured
by particle size analysis-laser diffraction methods.

12. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1 to 11, comprising 4% by weight
to 30% by weight, on an anhydrous basis, of the medicinal
component.

13. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1 to 11, comprising 15% by weight
to 25% by weight, on an anhydrous basis, of the medicinal

component.
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14. The dry powder pharmaceutical composition for inhalation
according to any one of claims 1 to 11, comprising 20% by weight,
on an anhydrous basis, of the medicinal component.

15. The use of a dry powder pharmaceutical composition for
inhalation according to any one of claims 1 to 14 in the
manufacture of a medicament for preventing influenza by
inhalation to a respiratory system of a human subject before
onset of an influenza virus infection, wherein the dose of the
medicinal component to be administered is from 5 to 120 mg on
an anhydrous basis.

le. The use of a dry powder pharmaceutical composition for
inhalation according to any one of claims 1 to 14 in the
manufacture of a medicament for treating influenza by
inhalation to a respiratory system of a human subject in onset
of an influenza virus infection, wherein the dose of the
medicinal component to be administered is from 5 to 120 mg on
an anhydrous basis, and the dose is to be used as a single dose
or in two divided doses.

17. The use according to claim 15 or 16, wherein the dose of
the medicinal component is 20 mg on an anhydrous basis, which
is to be administered in a single inhaled dose.

18. The use according to claim 16, wherein the dose of the
medicinal component is 20 mg on an anhydrous basis, which is
to be administered in two inhaled doses.

19. The use according to claim 15 or 16, wherein the dose of
the medicinal component is 40 mg on an anhydrous basis, which

is to be administered in a single inhaled dose.
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20. The use according to claim 15 or 16, wherein the dose of
the medicinal component is 80 mg on an anhydrous basis, which

is to be administered in a single inhaled dose.




