JP 2004-538306 A 2004.12.24

(19) B EEHEFT (UP) 8 RIF F L EAN () SHEBLESS
$572004-538306
(P2004-5383064)
) AEH TRIGE1ZA24H (2004, 12.24)
(51) Int.CL." Fl F—7a—F (%)
A6 1K 31/5575 AB1K 31/5575 4C0O86
AB1P 27/06 AG61P 27/06

EERR AWK FHREEWERE &9 R)

Q) HEES #5$FE2003-516529 (P2003-516529) |(71) HEA 501131276

(86) (22) HEER SERL14EETA 308 (2002, 7. 30) Ax R T—H—

(85) BIRR LR H ERLI6E1R 298 (2004. 1. 29) Sucampo AG

(86) EEHEES PCT/JP2002 /007699 AA A, WI—h——6300V—2F. ¥
@7 EELHES W02003,/011299 F— 5

87 HEAMAB SERLI5EE2A 136 (2003.2.13) (74) fRIE A 100081422

(31) BAIEEEES  60/308, 589 #ELT HP XxE

(32) ®%&H ERE13FETHI1H (2001.7.31) {(74) {R¥E A 100106518

(33) EEETEE  ORE(US) HHE+L ME ET

(74) fRE A 100116311

EL mTIL BT
(74) fRE A 100122301

f#E+L ER BH

B EICHE S

64 [RAOER] BREES L TRAROLE

(57)00 00
0000000000000 0000000000000000000000000000
0000000000000 00000000000000000000000p000
000wy 000000000000 0000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000



OooooooQgoQgaog
OoooooogogaoQg
Oooooogogaog
OO0 oooogogdg

T e T e T e T e T e T s T e T e B

O

Oo0oooooo0ooooooo0 oo oooooooDoooogQgoQg

Ooooooo0ooooDooooooDoooogoQgos

O Ooo0oooo

OO0 oOoooo40oUooooooo0ooDooooooooDoooggaoQg
OOo0TT 000U ooDoooodUoooDoooogooooDoooggaog
OooooooooooooooooDooooooooooogoQgao-g

Ooooooood
Oooooooodg

OOo0oooooooooooogog®

OoooooooQgooao

oo ooose 5O o0gogoo-g

O
O
O
O

O
O
O

oo ooooooggogo-g
OO0 ooooooggogo
Oooooooooogoogood

Ooo0ooooao

O

(2)

JP 2004-538306 A 2004.12.24

obooobooboboooboboooboobooooobobDbao
oooooooboooooououoooooobppbO0oOoooopwp OO
gooobooboobooboooboobognb

oooooooboooooooooooooooocoooooooao

oo

O o0Ooo0ooo

oo ooooooogogo-g
oo oooooogog-g
Oooooooggoghs

O
O
O
O

OoOooooooogogoo

OooOoooo®®

O 0Oooo

Ooooooooogog-d
OoooooogogogoQg
Oooooooggog-g
OO0 oooooggogoQg
OooooooooQgoogoo

OoooooooogogoQd

ooooooao
1i0o0o0o0oog

gooooboao
oooooaoaao

Ooooooogogogo-g
OooooooggogoQg
OooooooggogoQg

Y O Y o Y |

OooooooooQgogoQ

O 0Oooo

Ooooooogogogogo-d
OooooogogQgogoao
O 0Oooo
O 0Oooo

O 0Oooo
O o0ooo

O oOooo
O oOooo
O oOooo

10

20

oo
1d

40

O d
O d

50



3) JP 2004-538306 A 2004.12.24

ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooao
oooag

L
>

?
=
Zwé.m\é'ﬂ.r

W
o
|
|
A
i

T T e T e T e T e T e T s T e B e B

O

O Oooo
O 0Ooooo
O 0Oooo
nm oooogaog
OoooooooogoQgd
OO oo
O 0Ooo
O
O
O
O
O
O
O
O
O

O 0OooQgoooo
=]
OoOoooooooOod
OoooooooogoQgdg
OooooooogoQgdg
Oooooooogogg
OO0 oooooogogg
OoOooooooogoQgd
OoooooooogoQgdg
Ooooooooogoggdg
Oooooooogogg
OO0 ooooogogg
OoooooooogoQgodg
OooooogogoQg
OO oo
O 0ooo

OOoooooogog?
OooOoooo®®

O Oooo

O Oooo

O Oooo

OoooooogogQgooao
O 0Oooo

Ooooooggogos
Ooooooooogooao
Oo0oOgoaoao
OoooooogooQgooao
Ooooooogogogooao

Oooooo®sv

OOo0oooooooooooooogooooooggg
OO0 ooooddgoooDooo4ggoooooogogdg
OoooooooooooooooooooooQgodg
Oo0ooooooooooooooooDoooogoQg

O 0OooOgooo

O

O

O

O

O

O

O

O

O

O

O

O

[

O

O

O

O

OJ

O

O

O

O

[

O

O

O

O

(]

O

O

O

O

O

OOo0oooooooooooogogs

O OooOooo
O
O

O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
o= O 0o
O Oooo
O 0Ooo
O 0Oooo
O
O
O
[
O
O
O
O
OJ
O
O
O
O
[
O
O
O
O
(]
O
O
O
O
O

Ooooooooo0ooooooo00 oo oooooooDoDooooooooaoo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoooooooogoQgog
Oooooooogogg
OO0 ooooogogg
OooooooooOodg
Ooooooooogogogog
Ooooooooogogog

10

20

30

40



0ooaQd

; L

| 5

[ VV1

! /

[NwWZ

E Wa

o

[

[ (1)

[

0

0 0oy O

0 oooaog

0 0oo0oao

0 oooaog

0 ;o 0o0aQ

0 o 000
0ooag
Ooo0oao
oooaog
oooaog
0oo0oao
0
oo0oao
oooao
0
Ooo0oao
oooaog

Ooo0ooooooo0o0oooooo o0 oo oDoDooo0o 0o oDoDoDooo0oooooogov
Oooooogdg
O
O
O

O Oooo
O Oooo

Ooooooooo0 oo oooo oo ooDooooo0oooDooooooooooo
OO oo
O

Oooooooo0oDoooooo0o oo oDoooo oo oDoDoDooooooDoooogogoaoQg
Oooooooooooooo0ooooDoDooo4o0ooDooogoQgaos

Oo0oooooo0Uoooooooo oo oDoDooooUUoooDoDoDogoooDoDooogogog
A s e e s e e ) ey e s s [ Y

O o0Ooo0ooo

Ooo0ooooao

O
O
O

O
O
O
O
O
O
O
O
O

oo ooooooogogo-g
oo oooooogog-g

Oooooooggoghs

OoOooooooogogoo

OooOoooo®®

O 0Oooo

Ooooooooogog-d
OoooooogogogoQg
Oooooooggog-g
OO0 oooooggogoQg
OooooooooQgoogoo

OoooooooogogoQd

(4)

|
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O

Ooooooogogogo-g
OooooooggogoQg
OooooooggogoQg

Y O Y o Y |

OooooooooQgogoQ

O 0Oooo

JP 2004-538306 A 2004.12.24

Ooooooogogogogo-d
OooooogogQgogoao
O 0Oooo
O 0Oooo

O 0Oooo
O o0ooo

O oOooo
O oOooo
O oOooo

10

20

30

40

50



(5) JP 2004-538306 A 2004.12.24

(« &)

10 6 4 2 (A)

11
13 15 17 19

L T e T e T e T e T e T e Y s T e, R e B |

gboooboobobooboobooobooboooad
ooooooooooao
goooobooboboobobooobooboobonn
gtooooooooaon

ooooooao

ooboooboobooooobodd
oooooooooao

O
O
O
O
O
O
O
O
O
(]
O
O
O

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood
OO0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0oood

O
O
O
[
O
O
O
O
(]
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O
Q
O
OJ
O
O
O
O
OJ
O
O
O
O
O
O
O
O
O
O

OO0 oooDooogogogoao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Ooooooooooooogdg
Ooowooooooooogdg

O O
O o
O o
O O
O 0Oooo
O 0Ooo
O 0Ooo
O 0o d
O 0Oooo
O 0Oooo
O 0Ooo
O 0O oo
O 0o d
O 0o d
O
O
O
O
O
O
O
O
O
O
O
O

O O0ooo
m]
Q
O o0onod
O O0ood
O 0Oooo
O 0Ooo
O 0Ooo
O 0o d
m]
Q
O 0Oooo

O
O

OoooooooooooooooooooooOodg
O
O

Oo0ooooooooDooDoooooooooooQgodg

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOooao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooo
O Ooo0oooao
O O0Oo0ogooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooo0oooo

OO0 oooDooogQgogo
OooOoo0oogogo

O 0o O
[

e O
OO0 ooooogdg
Ooooooooo
Oooooooo
OOoo0oooodg
OOoo0ooood
OO0Oo0ooood
OOooooooo
OoOoo0oood
OOoo0ooood
OOoo0ooood
o o

I O o
Ooooooooo
OOoo0ooood
T OO o0oogoQgo-g
O0Ooo0ooood
OO0Oo0oo0oood
OoT Ooogao
OOoo0ooood
Oooooooog
O oo oooog
Oooooooodo
Oooooooog
OOoo0ooood
OOoo0ooood
O O0ogooooog

Ooo ooo0ooad Oo00o0ogao oo
O (American Journal of Ophthalmology 200 3 , Survey
ogy 1997; 41:5105-S1100 0 0 000000 CQCDODODO0DOOODOOOOGDO

DooOoOo0DOoDoooOo0Do0Do0Do0dooooDo0oDooooDooooooooooaob

OOo0ooooooo0oooDoooogogogoo®

u
O
g
u
O
g
O
g
u

OO0 oooogogdg

O O
O ad
O O
O O
O ad
O O
1] a
O O
1; 1:

o OO0 oOoo0o0good

w
= Oo0o0o0oogQgdg

=00 0o0O0o0oo0odao
[EnN

oooooano
ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



OoOooooooo0oooooo Qoo ooooo0+ToDoDooo0oo00 oo oDoDooooDoDooogoggogoaoQg

e e e e e R [ s [ |

e s e e e s e e e s [ s [ |

e ) e e e e e e e s [ s [ O |

Ooooooooo o0 oo ooo o o0 oDoDooo0o o0 oo oDoo o000 oDoDoooooooooofd

Oo0ooooooooD oo oooo0oooooogooao

OooooooooooooogoQgogoaoQg

Oooooooog
Ooooooodg

I Y [y

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0OooOgooo
I = I B

O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O
O

O
O
O
O
O

-

O
O
O
O
O
O

O Oooo
O Oooo
OO oo
O 0ooo
O Oooo
O Oooo

O Oooo
O Oooo
OO oo
O 0ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
OO e O

O
O

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OO ogogog
I [y |

O

O
O

[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo

Q

OoO0Ooo0o0oood
OOoooT od
Oo0oo0ooood
OO0Oo0oooogod
O0Ooo0Oo0oood
OoOoo0o0oood
OO0Ooo0oood
Oo0o0ooood
OO0o0oo0oooogod
O0Ooo0Oo0oood
OoooOooT dao
OO0Oo0oood
OO0oo0ooood
O0O0o0oooogod
OO0O0o0oooogod
Oo0Ooo0o0oood
O0Ooo0oood
OO0O0Oo0ooood
OoT OoOooogod
OO0oo0oooogod
OoOoo0o0oood
Oo0Ooooos

O
O
O
O
O
O

-

O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O

(6)

O
O

O 0O oo =

O 0Oooo
0O 0O e O

O Oooo
O Oooo
O 0O oo
O 0ooo
O Oooo
O Oooo

|

[

O

O

-

2004-538306 A 2004.12.24

O
O

s [ o

OO0o0o0oooogod
OO0Oo0oooogod
Oo0Ooo0o0oood
Oo0Ooo0o0oood
OO0o0oo0ooood
OO0o0oo0oooogod
OO0Oo0ooood

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

20

O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo

O
O
O
O
O
O
O
O
(]
O
O
O

gboobooboooaoab
oooooooooooboano
gbobooobooboobgnb
gbobooboooboooaadab
ADODOOODOOOO0OOnD 40



a JP 2004-538306 A 2004.12.24

: L

: 2

[ W1 R1_A

[ /

[NWW2

[

[ W3 B—C—Ra

[ 3 I

[ M o

[ (1)

[

O

goboud,d0d,0u0obto0gbb00bbbobbooboonb
goooooooooooooooocoooooooooooDoooooooooooo
goooooooooooo0oooobooooootoooooooboooboooooonooao
Ooooooooooooooooocooooooooooooaoao

0 e e B B B B A B A B B B A B A N A W A M A W AR W A
ooboobpypU0bUo0gygO000obbOobbuooboob=o0oao

g, oobogobdogobboobboobuooboobbobbopoboUobooboo
goooooooooooooooooboooooooooooooboooboooooao
goooooooooooooooooogoooouooooooooobooooogooOgoo
goooooooooooooooocoooooooooooDoooooooooooo
Oo0o0oooo0oooooooo0oooobooooooanoan

Oo000o0oo0oao

goootooooooooooooooooooooooooOorno

Oooo0oano

L

[ R1_A

[

[ X{/Xz

: B—C—C—R,—R;

LM 1

[ O

[ (11}

[

O

[CO0O0ODbOOOoOO0oOoOooobobboboog0ooooobbobobooOooooobooDoDOoon

ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
ooooooooooooooooooboboobocoooooooobooon
oooobdpygbOobO0oobo0obyO0obO0obobOobOoobobboobobbobon
ubouobdg bbby obobobobboobobobdg=00an

Up o0y 00000000 oooboDbOOoOO0OOoOogoan
Ugpobooboboobobooobooboobooboobooobooboboobooboao
ooooooooooobooouoooooboobooboooooooooboooOobonb

O 0D0bo0oobobooboobobogobao
Ugpobooboboobobooobooboobooboooboooboobobooboobao
ooooooooboooooooooooboobooooooooao

gooogbad
ubodobyp0boboobobouoboooobooboboobobooobooboao
ooooooooooooooooooboboooooooobobobooooooooao



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e A s e e e ) ey e s s [ Y

Oooooooo0ooooooo0ooDoooooooooogogooao

OO0 ooDooogoQgogooao

Ooo0oooooOooOooOooao

O 0Ooo0ooOooao
O 0Ooo0oooo

OoooooooQooooao

Oooooooo0oooooooo0 oo oooooooDooogogooao

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
Ooo0Ooo0Oooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O

O
O
O

O Oooo

O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O

O
O

O oOooo
O oOooo

O
O

O
O
O
O

O Ooogoo

O 0O oo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O

(8)

OJ
O
O
O

JP

2004-538306

goao

O
OJ
O

O
O
O

O
O
O

O

O
O
O
O

O

O
O
O
O
O
O
O
O
O

O

gooad

O

2004.12.

O

O
O
O
O

O
O

24

O

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

OooooocoooooooooooDooooooooooaoo
OoOooooooo0ooDooooooDoDoooooooooaoo

OOo0oooooooooooooooooood
Oo0oooooooooDoooooooooodg

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
OoooooogQgo-g
OoooooogQgdg
Ooooooggdg
OoOoooooogodoad
OooooooogoQodg
OoooooogoQgdg
OooooooogQgdg
Ooooooggdg
OoOoooooogoOoad
OooooooogoQgodg
OooooooogQg™g
OoooooogoQgdg
Ooooooggdg
O0o0Dooooogogdg
OooooooogoQgdg
OooooooogQgdg
OoooooogoQgdg
OooooogQgg
OO0 oooogogg
OooooooogoQgdg
OooooooogoQgdg
OooooooogoQgdg
OoooooogQgdg
OOoooooggdg
OooooooogoQgadg
OooooooogQgdg
OoooooogoQgdg
OoooooogQgdg
Ooooooggdg

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

O

O
O
O
O
O
O
O

OO0 oo ooooQgoooo
OO0 oo oooogogoooo
OO0 oo oDooogQgogogooao
Oooooooogooooao
oo ooooooQgoooo
OO0 oo ooooQgoooo
OO0 oo oooogoooo
OO0 oo oDooogogooao
OoooooooogoOoooao
oo oooooogoooo
OO0 oo ooooQgoooo
OO0 oo oooogoooo
OO0 oo oDooogogooao
A OO Oo0ooooooQgoogoad

Ooooooooogoogoao
Oooooooogogoao
OOoDooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Oooooooogogogoo
Oooooooogogoao
OoDooooogogogao
OooooooooogooOoo

oo ooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 oooooogdg
Ooooooooood
Oooooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg
oo oo ooooogdg
Oooooooooogodg
oo ooooooogog
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg
Oooooooooogodg
oo ooooooogodg
oo ooooooogg
OO0 ooooooogdg
OO0 ooooooogdg
Oooooooooodg
oo ooooooogodg
oo ooooooogodg
OO0 ooooooogdg
OO0 ooooooogdg

(9

Oooooooooooao

OooooooQogoooao
oo oooooogogoooo
OO0 oooooogogogooo
OO0 oooDooogogoooao
oo oooooogogoooo
O o0 ooooooQgoooo
OO0 oo oooogoooo
OO0 oooooogogoooo
OO0 oooDooogogooao
oo oooooogogoooo
oo ooooooQgoooo
oo oo oooogoooo
OO0 oooooogogoooo
O 0o ooDooogogooao
oo oooooogoooao
oo oooooogoooo

00)

2004-538306

2004.12.

OooooooQgoooao

OooooooQgoooao

OOoDooooogoQgogooao

10

20

30

40

50



e R ey [ s R s [y |

OoOoooooo0oooooDoooo00 oo oDooooooDoooog?o

OOo0oooooooooDoooooooooodg

e e [ e e e e e e e e s s s [ [ |

OO0Do0ooDoogg4UoooDoooUggUoooDooogogogogoaog

Oooooooooogogoo

m]
Ooooooooogooao

Oo0DoOooDoogog4gogooDooogogdg d

Oooooooooooooogoogdg
OooooooooooooogoQgdg

Oooooooooooooooooood

Ooooooooooooood

I

[m]

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao

O
O
O
O

O oOooo

O 0Oooo
O

O

L T e |

O

0o

Oooooooogogogoao

OO0 ooDoooogogoao

Ooooooogoood
o

O

O
O

O
O

1
oo
uo

O
O

Oooooooooogoao

I o

O OoOgoo

O d

O 0O oQgoo

O 0Oo0oo0oo0oao
O Ooo0oono

Oooooooogogogoao

O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao

Ooooooooood

I I B

[ |

I [

O
O
O
O
O
O
O

Oooooooooogoao

(10)

o8 Ooo®9 O

Oooooooogogogoaog

o

(=

[ |

s [ o

O 0Ooo

O 0OooOogood

O0Ooo0ooo0oao

I o

[ |

O
O
O

O Ooo0oooao

o0 goe d
O Ooo0ooogoao
T B

2004-538306

O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooooo

[ |

O
O

O
O
O
O
O
O

O O ogogog
I [ |
I [ |
I [ |
I [ [

2004.12.24

O O ogogog

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e e A s e e e e e s [ |

Oooooooo0 o0 oo oooo0 oo oDooo o0 oo oDo oo o0 oo oDooo0oo0 oo ooooooDoDoooQgooQgaoo

e [ ey e [ s [y [ |

[ e i |
O 0Oooo
O 0Oooo
T Ood
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
[ o |
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
Ooox=

O 0Ooogooog
[ Y |
OO ogogog
I [y |

O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo
O 0o oo
O Ooogo
O Ooogoo
I [ [
O 0o 0o o
O 0o oOoo
O 0o oo
O Oooo
O O oo
I ) [
O 0o oOoo

O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo
O Ooo0gooo
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOooao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O O0Oo0gooao

Ooooooogdg

O 0Ooogooog
[ Y |
OO ogogog
I [y |
I [y |
[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |
OO ogogog
I [y
I [ |
I [ |
O 0OoogogooQg
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ I |
O Ooogogoog
OO ogogog
O 0oo0oogoo
Iy |
I [ |
O Ooogogoog
O O ogogog
I [ |

OOoooooogdg

OOooooogdg

OOoo0ooooOod

O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o
O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

Ooo0oooQgodg

Ooooooogdg

OoOoooooogdg

OOooooogdg

OoOoo0ooooOod

Oooo0oooOodg

Oooooogdg

Ooooooogdg

OOooooogdg

(11)

OOoo0oooood

Oooo0oooOodg

Ooo0oooQgdg

Ooooooogdg

OoOooooogdg

O

Ooooogoood

]

OoOoo0oooOodg

O
O

OooooooQgdg

Oooooogdg

2004-538306

O
O
O
O
O
O

O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

OOooooogdg
Oooooogdg
OoOoo0ooooOod
OoooooQgodg
Ooooooogdg
Ooooooogdg

O 0Oooo
O 0Oooo
— Oo0oo
O 0Oooo
OoT O o
O o0Oooo
O 0Ooox=

O
O
O
O
O
O

Oooooogdg

2004.12.

OoOoo0ooooOod

Ooo0oooOodg

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

Oooooogdg

Ooooooogdg

— Oo0oo
O 0Oooo

O O0Oo0ooooao

10

20

30

40

50



e e e e ey e [ e R e s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

e s e e e s e e e == e A s e s e e s s [ |

Ooo0Ooo0ooood
OoOoo0oood

OooooooooooooooooDoooooooDoooooooooofd

Ooo0Ooo0ooood
OoOoo0oood

OoOooooooooooooo0 oo oDooooDooDoDooooooooodg

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
OJ
O
O

O

O
O
OJ
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
]
O
O
O
O

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
I = I B

O
O
O
O
O
O

O
O
O
O
O
O

O Oooo

O Oooo
O Oooo
OO oo
O 0ooo

O oOooo
O oOooo
O 0Ooo
O 0Oooo
T Oo0oo

O Ooogoo

O 0O oo

O O0ooo

O O0ooo

O
O
O

O 0Oooo

O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
— O o0Ooo

O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
[ = |

O Oooo

O Ooogo

O O0ooo

Q

O O0ooo

O
O
O
O
O
O
O
O

O Oooo

O Oooo

O Ooogo

(12)

O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
Ooo*T O

O 0ooo

O 0Ooo

O O0ooo

O

O O0ooo

Q

O Oooo

O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O oOooo
O oOooo
O oOooo
O 0Ooo
O o0ooo
O oOooo
O oOooo

O Oooo

|

|

[

O o0ood

O O0ooo

O
(]
O

[ e i |
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
OooOo=T 0O

O Oooo

O

O

2004-538306

O
O
O
O
O
O

O
OJ
O
O
O
O

O
O
O
(]
O
O

O d
O d

O

O
O

O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

Q

2004.12.

O o0Oooo

O
O
O
O

— Oo0oo
O 0Oooo

24

10

20

30

40

50



O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oooao

(13) JP 2004-538306 A 2004.12.24

Iy |
I [y |

=R FEOIEFE Mmoo 3R OH
1.75u¢ ¢ BB B0y g B 1R

)
.
IS

0 -15&5—4%F—-17— 0 % 33 %
g, 20— FU./ = -
D, P S S e 4

- T

v

e e v

0g-17 -7z =1 — 6 7 % 1 00 %
- F U = =
[y A s S i [

o= o] e
r oo w| @ H

£
4 =¥
9
rs

oo ®lg -

v

I T T s D s B e B e B

O O e T e e e e Y O e e e e Y Y O e e e Y Y e =S e e e o o O o R s R
I e e e e [y s [ |

OO0 Do oDooogogooooogxE

O O
O O
O d
[ |
[ |
[ |
O O
O d
0O O
[ |
[ |
O d
O d
O d
[ |
[ |
O O
O
[N
O
O
-
O
O
O
O
O
O
O
O
O
O
-
O

O

O

O 0O o

[ i Ry

O Ooooo

Oooooooogogg
m]
Q

OO0 ooooogogg
OooooooooOodg
Ooooooooogogogog

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
T OoOgoogdg
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
I o
O o o=
O OoOooo
OO oOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O Oo=T oo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOgooo
O

O

O Ooooo
O O0OoOooo

[ |
O O
O O
O O

|
|
c

Ooo0ooooooOgod
OooooooogogoQg
OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
Ooooooog?o
OO ooogoaog:=
OooooogQgdg
OoOoooooogooOoad
OooooooogOoadg
OoooooogQoadg
OooooooogQgog
OooooogQgdg
Oo0Dooooogogdg
OooooooogOoadg
OooooooogQgadg
OoooooogoQodg
OooooogQgdg
OO0 oooooggdg
OooooooogooOodg
OooooooogQdgaodg
OoooooogQgog
OooooogQgg
OOooooogogodg
Oooooogoo9 o
I:II:II:II:IDI:II:IS"I:I
Ooooooog=od
Ooooooog
Oooooooog
O 0O0ogooooog

O 0ooo

OoOooOoooooooooogogogaog
O 0o O



(14) JP 2004-538306 A 2004.12.24

e L& B o % 0 3 AR R

Jn
=

L s T s T s D e S e e O e B |

RIRE S HEKBECKER

Al

438 [ 834 [

1338

B —
— 7 = =/

s

1338 [
4[E 8
30u g IR

0%

0%

O 0Oo0oogd
O 0Oo0oo-g
O 0Oo0oo0oafd
O O0Oo0ood

|
[

I R Y o
OO 0o0oo0o.
[y |
O Ooogogoog
OO ogoog
O 0O o0ooOoo
I [y |
I [ |
O Ooogoog
OO ogoog
O 0O o0ooo
I [y |
I [ |
O OooQgogoog
O OogT O»
[ Y |
O 0o o0gooog
I [ |
O 0Ooogoogoog
I [ Y |
O O ogoog
I [ |
I [ |
I [ |

O 0Oo0oo0oad
O Oooo

OO0 oDoooooooooooogogQgoOoo.
O 0Oo0ood

OO0 oooooogogoood
OO0 oooDooogoQgod

O

O O OO

O O 0O O

0O 0O 0O O

O 0O 0O .

O Oooo
O

O
O
O
O
O
O
OJ
O
O
O
O
OJ

O
O

O Ooogoog
Y Y |
O 0O o0oood
I [y |
I [ |
O Ooogoog
OO ogoog
O 0O o0ooo
I [ |
I [ |
O Ooogoog
OO ogoog

O
O
O

O
-
O
O
O

O
O
O
O
O
O
O
O
O

O

WAL EW

Ll

HEE & T3 8

BErEM (B>

4

5

1 3. 14—
P17 -7
18, 19, 2
PGF 4,4 V7

g © B W

%

g - 15 —
=
P
oy s i S 1

11

12
u g/HE

-1.0 mnHg

-0.8 nmHg

-1.1

nmHg

O O
O O

O
g
a

O
g
u

0
g
u

ugboboboobooboooboado

oooooooboooooogao
gboooboooodgowpwbOgobono
gobooboobooboooaado

gobooboboobaoooobooaoad

oooooooobooooooao
oooooooboboopO0oOoooao

gooooaod

10

20

30

40

Oooooo0oDo0oDooo YT T oooo0Do0o0o0o0Do0oDooo0doo0oo oo X

OooooooogQg™@
OO 0Oo0Oood

I Y o

[ R

O 0Ooo0ooOooao

000000000000 O0Model 30 Classic'"O Mentor 0 & 00 Inc.O US
ACODbOOooooooobooooboobobooboooobooboooboooboaado
ooooooooooao



(15) JP 2004-538306 A 2004.12.24

oooooano
ooooooooooooooooooboboooooooobobobooooooooao
OO0O0D0O0OO0O0OD00O0ODOODraize test 0000

oooooao

ooogoao

IREEOR I THITOEOD A Ir—1

1. A
A f%ﬁs%—ﬂ@ﬁfi(ﬁ bR 2 BT DI IR 10
G
WAEE -4 E L?"\_‘ﬁﬁiﬁmﬁﬁfﬂ)‘%ﬂﬁﬁ‘% RICRZS i
ELZEE T & A FHER, IWEOFMBLTMI<b-oTAS 2
OGN, IEORMAR 2L, BRLOKES[EMs5 U CRBTES 3
RBH, ICUARZ 20 4

B. EEL WA RECTHE
4530 1 {(EFEIKRE) . Yot
445501 £V K—240 1 il
2H0 1 XK, 4503 KR
45703 LY RKpE2MEK
AnT= A X B X 5 BRKEF =80

2 MR
A. PARE
EH 0
ERLLEORE. 5o, M, AENIERER
(ZRSDOWFNAEIET2TH B VAR E)
fin, PRRAE (T —FEERER) 2
R P =AXS BREE=380

3. B
A. %Ea*ﬁ (ERRFREB D A n B4 B)
w

B ER B2 TRl L%
LV EEEE O, BOFALA, He onFIImiiERmeE sy
JE#tEOROIRE

B. fEERE
JE AL B L
EFZEX DEN BHEZE)
& DRI & 4 ) B fiEh
R I X5 PA U A RE O
BASESHLESICHAC I BREDEN

Al
e ntﬁ'e?tazaiéﬁ (EFOBHORBALBWTEES NSV RITRL)
ﬂﬁ%i@ﬁ%%?ﬁ L HREDIEE
ek L TRORBY A7 D OEREE - 3BREOIRE
A3F (A+B+C) X 2 BKE&H=20

BAEHAZTH, AE., ¥ BLUOEBIIOWTELNESTOR 27O

O TS I U RN

20

s

30

wMMQ

AW

40

Wb — O

L T e T s T e T e T e T e T e T e R T T e O e Y e O e Y e T e T e T e O e O e O e T e e T e O e, T e, T e T e T e, O e T e TR e, I e T e T e N s R e B B |

O

oooooao

ooogao
ooooooooooooooooooboboooooooobobobooooooooao 50



OooooooogogQgogooQo

OoooooogoQgogooQg

OoooooogQgogoQg

OoOoooogoooogogodg

OoooooooOgoad
OoooooooQgooQgQd

O

, 00000
00

oooooao

, 00000

gboooobao
gboogooboad

(16) JP 2004-538306 A 2004.12.24

gboobobopbooboboobobb

oooooooooboooooooooooao
oooooooboooboooooooboobobooo

gobooobooobooboobogoboobonb
gooad

10



JP 2004-538306 A 2004.12.24

an

10
20

30
40

(AM AL gk o MK WHO? W Y1Ewyd so70 > 4 '1070 > d,,

A AL —T LY U

WHD 3 AR A 1BWYE S0°0 > dx ‘1070 > dux 'HS F fgok ‘6 = U

(/b ST)
WLy T
) A(A O L5y RAnd

v'0 F S0 F 9°'0 F 8'0 F 9°'0 F 50 = ¢'0 F 9°'0 F e\&‘
*x0° L . -A—¢ 1 -02°6T°8T

T LT #xLl9T  ,49°9T  »xb'FPT  xx9°0T wxl LT L°6T
—Al= T L - LT
J4-ST-o AA4-FT/ET
THRE
o F F'0 F 9°'0 F §'0 F 70 F £€°0 F €0 F 50 F +34#
L°8T PU6T P61 Z°8T 1°02 1°02 8°6T £°6T 1 g
Z€ 8¢ HZ ZT g id Zz 0
JCIEC PR CIES RS gt By
(DHum) Y

¥ L EINTFRE L2 O 4

DALY TAADL LY PADd-Al— 7 (4 -026T'8T-AU=TL-LT- 4-ST-1s AL-PTET

S T T T T S N N N VN VA N VN N N VA R T T S



JP 2004-538306 A 2004.12.24

(18)

S S 3 2
U LR L e 2 O U DTG 2 T R Nl
o 0 0 0 0 My €
0 0 0 0 0 [y 82 .
{¥d/ GT)
0 0 0 0 0 L& ve v
0 0 0 C 0 Bildn CT ACA T LA ) PPand
0 0 0 0 0 rm_m_#mm IA\.I,\D/_ION._mH__mH
0 0 0 0 0 ey | IO
0 0 0 0 0 [Hdy 2 )
0 0 0 0 0 it
BHH Bl A Y 3 3 Hy fet L
R 2T j=1i1c: IR e Hw
(L) il

S T T T T S N N N VN VA N VN N N VA R T T S

42 Co ket



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

ugbooobooodoboado

0 03/011299 A2

=

(19)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) Tnternational Publication Date
13 February 2003 (13.02.2003)

O 0O 0

(10) International Publication Number

WO 03/011299 A2

(51) International Patent Classification>  AG1K 31/557

{21) International Application Number:  PCL/IP02/07699

{22) International Filing Date: 30 July 2002 (30.07.2002)

{25) Filing Language: English

{26) Publication Language: Linglish

{30) Priority Data:
60/308.589 31 July 2001 (31.07.2001) US

(71) Applicant (for all designated Siates excepr US): SU-
CAMPO AG [CH/CH]; Graben 5, CH-6300 Zug (CH).

{72) Iluventor; and

(75) Inventor/Applicant (for LS onlyj: UENO, Ryuji [IP/US];
11025 Stanmore Drive, Polomac, Montgomery, MDD 20854
(Us).

(74) Agents: AOYAMA, Tamotsu ct al.; AOYAMA & PART-
NERS, IMP Building, 3-7, Shiromi 1-chome, Chuo-ku, Os-
aka-shi, Osaka 540-0001 (JP).

(81) Designated States (narional): All, AG, AL, AM, AT, AU,
A7, BA, BB, BG. BR. BY, BZ. CA, CIL CN, CO, CR, CU,
CZ, DE, DK. DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM, IR, 11U, ID, IL, IN, IS, JP, KE, KG, KR, KZ,LC, LK,
LR, LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX,
MY, NO, N7, OM, PH, PL, P, RO, RU. 8D, 8L, SG. SI,
SK, SI, TI, TM, TN, TR, TT, T7, UA, UG, US, UZ, VN,
YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, 1.8. MW, M7, SD, ST, 87, T7, UG, 7M, 7W),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Luropean patent (AL, BL, BG, CH, CY, CZ, DL, DK,
LS, 11, IR, GB, GR, Ili, I'T, LU, MC, NI, PL, SI, SK,
TR, OAPT patent (BT, BJ, CT% CG, CI CM, GA, GN, GQ.
GW, MI., MR, NE, SN, TD, TG).

Published:
without infernational search report and to be republished
upon receipl of that report

For two-letter codes and other abbreviations. refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing ai the begin-
ning of each regular issue of the PCT Gazeite.

{54) Title: MIETHOD AND COMPOSITION FOR TREATMUNT O OCULAR HYPERTENSION AND GLAUCOMA

{57) Abstract: The instant invention discloses a method tor treatment of ocular hypertension and glancoma, which comprises admin-
istrating topically (o the eyes of a mammalian subject in need of such treatment more than 5 micrograms and less than 50 micrograms
per eye per administration of 15-keto-prostaglandin compound having a ring structure at the end ol the omega chain. The treatment

of the present invention causes Iy no or reduced

ic irritating side cffect cven in such a high dose.

JP 2004-538306 A 2004.12.24



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(20) JP 2004-538306

WO 03/011299 PCT/IP02/07699

DESCRIPTION

METHOD AND COMPOSITION FOR TREATMENT OF
OCULAR HYPERTENSION AND GLAUCOMA
5 TECHNICAL FIELD
The present invention relates to a method for treating
ocular hypertension and glaucoma, which causes reduced or
substantially no ocular irritation such as conjunctival
hyperemia. The present invention also provides a composition
10 useful for treatment of the present invention.
BACKGROUND ART
Prostaglandins (hereinafter referred to as PG(s)) are )
the members of class of organic carﬁoxylic acids that are
contained in the tissues or organs of humans or other mammals
15 and exhibit a wide range of physiological activity. PGs found
in nature (primary PGs) generally have a prostancic acid
skeleton as shown in the formula (A):

(e chain)
7 3 3 1

9 '\/\/\/ COOH
.
1 8 6 4 2 A)
14 16 18
12 ¥ CH,
11
15 17 19 .
13 (w chain)
Cn the other hand, some of synthetic analogues of primary
20 PGs have modified skeletons. The primary PGs are classified

to PGAs, PGBs, PGCs, PGDS, PGEs, PGFs, PGGs, PGHs, PGILs and PGJs

A 2004.12.24
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according to the structure of the five-membered ring moiety,
and further classified into the following three types by the
number and position of the unsaturated bond at the carbon chain
moiety:

Subscript 1: 13,14-unsaturated-15-OH

Subscript 2: 5,6~ and 13,14-diunsaturated-15-OH

Subscript 3: 5,6~, 13,14-, and 17,18-triunsaturated-15-0H.

Further, the PGFs are classified, according to the
configuration of the hydroxyl group at the 9-position, into o
type (the hydroxyl group is of an w-configuration) and § type
(the hydroxyl group is of a P-configuration).

PGE,, PGE; and PGE; are known to have vasodilation,
hypotension, gastric secretion decreasing, intestinal tract
movement enhancement, uterine contraction, diuretic,
bronchodilation and anti ulcer activities. PGF,,, PGF, and PGF,,
have been known to have hypertension, vasoconstriction,
intestinal tract movement enhancement, uterine contraction,
lutein bedy atrophy and bronchoconstriction activities.

Some 15-keto (i.e., having oxo at the 15-position instead
of hydroxy)-PGs and 13, 14~dihydro-15-keto-PGs are known as the
substances naturally produced by the action of enzymes during
the metabolism of primary PGs. It is also known that some
15~keto-PG compounds have intraocular pressure reducing
effects and are effective for the treatment of ocular

hypertension and g¢laucoma (U.S. Patent Nos. 5,001,153,
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5,151,444, 5,166,178 and 5,212,200, all of which are
incorporated herein by reference).

Meanwhile, “Xalatan® that has been launched as an eye
drops for ocular hypertension and glaucoma contains, as an
active ingredient thereof, latanoprost, i.e., 13,14~
dihydro-17-phenyl-18,19,20-trincr~PGF, , isopropyl ester,
which is a prostaglandin derivative having a ring structure at
the end of the » chain and having hydroxy at the 15-pesiticn.
The clinical concentration of latanoprost in the “Xalatan® eye
drops is 0.005% and, estimating from about 30-35ul of one drop

volume of "Xalatan®"

eye drops, the clinical dose of latanoprost
is about 1.5ug-1.75ug per eye per administration. Problematic
side effects of this eye drops in clinically applied dose,
including iris pigmentation, ocular irritation such as
conjunctival hyperemia and chemosis of conjunctiva have been
reported (American Journal of Ophthalmology 2001;131:631-
635, Survey of Ophthalmology 1997; 41:5105-5110, the cited
references are herein incorporated by reference).

It is known that a 15-keto-prostaglandin compound having
a ring structure at the end of the @ chain has intraocular
pressure reducing effects. U.S. Patent No. 5,321,128
describes that administration of 13, 1l4-dihydro-15-keto- 17-
phenyl-18,19,20-trinor-PGF,, isopropyl ester to healthy human
eyes and monkey eyes in a dose of 5ug and 3pg, respectively,

showed intraocular pressure reducing effects, and showed no
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side effect such as conjunctival hyperemia, ocular irritation
and foreign body sensation in the human. There is another
document reporting that administration of 13,14-dihydro-15-
keto-17-phenyl-18,19, 20-trinor~PGF,, isopropyl ester to
monkey eyes (501g per eye) showed intraoculax pressure reducing
effects (Clinical Report Vol. 28, No. 11, pages 3505-3509,
1994) .

However, in the treatment of ocular hypertension and
glaucoma, nobody has known the extent of ocular irritation such
as conjunctival hyperemia shown in the administration of a
15-keto-prostaglandin compound having a ring structure at the
end of the o chain to mammal eyes in a high dose.
DISCLOSURE OF THE INVENTION

The present inventor has conducted intensive studies on
the biological activity of a 15-keto-prostaglandin compound
having a ring structure at the end of the w chain, and found
that administration of said compound topically to mammal eyes
effectively lowered the intraocular pressure while causes
substantially no or reduced ocular irritation such as
conjunctival hyperemia, even in a high dose.

Namely, the present invention relates to a method for
treatment of ocular hypertension and glaucoma, which comprises
administrating a 15-keto-prostaglandin compound having a ring
structure at the end of the ¢ chain topically to the eyes of

a mammalian subject in need of such treatment more than Spg and
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less than 50ug per eve per administration. According to the
present invention, intra ocular pressure of the subject is
effectively lowered while substantially no or reduced ocular
irritation, suchas conjunctival hyperemia, is observed despite
of the high dose.

The present invention further relates to an ophthalmic
composition for treating ocular hypertension and glaucoma of
a mammalian subject, which comprises a 15-keto-prostaglandin
compound having a ring structure at the end of the @ chain in
an amount to provide a dose of more than 5ug and less than 50ug
per eye per administration.

The present invention further relates to use of a
15-keto-prostaglandin compound having a ring structure at the
end of the w chain for manufacturing an ophthalmic composition
for treating ocular hypertension and glaucoma of a mammalian
subject, wherein said composition comprises the 15-keto-
prostaglandin compound in an amount to provide a dose of more
than 5png and less than 50pg per eye per administration.

In the present invention, the "15-keto-prostaglandin
compound"” (hereinafter, referred to as "15-keto-PG compound")
may include any of derivatives or analogs (including
substituted derivatives) of a compound having an oxo group at
15-position of the prostanocic acid skeleton instead of the
hydroxy group, irrespective of the configuration of the

five-membered ring, the number of double bonds, presence or

JP 2004-538306 A 2004.12.24
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absence of a substituent, or any other modification in the «
or ® chain.
The nomenclature of the 15-keto-PG compounds used herein
is based on the numbering system of the prostanoic acid
5 represented in the above formula (A&).
A preferred compound used in the present invention is

represented by the formula (I):

L

2
W1 R1 —A

10 Nszl (1)

V\§I3 B—C—Ra

Pl

[wherein W,, W, and W, are carbon atom or oxygen atom,
15 L, M and N are hydrogen, hydroxy, halogen, lower alkyl,
hydroxy(lower)alkyl or oxo (wherein at least one of L and M is
a group other than hydrogen, and the five-membered ring may have
at least one double bond);
A is -CH,0H, -COCH,OH, -COCH or a functicnal derivative
20 thereof;
B is ~CH,-CH,~, -CH=CH- or -C=C-;
R, is a saturated or unsaturated bivalent lower or medium
aliphatic hydrocarbon residue, which is unsubstituted or
substituted by halogen, alkyl, hydroxy, oxo, aryl or

25 heterocyclic group; and
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Ra is a saturated or unsaturated lower or mediumaliphatic
hydrocarbon residue, which is substituted at the end by
cyclo(lower)alkyl, cyclo(lower)alkyloxy, aryl, arquxy,
heterocyclic group or hetrocyclic-oxy group.]

5 A group of particularly preferable compounds among the
above-described compounds are represented by the formula

(I1):

R—A
X1 Xp
B—C—C—R;—R;
g

10 (11)

M

[wherein L and M are hydrogen, hydroxy, halogen, lower

alkyl, hydroxy(lower)alkyl or oxo (wherein at least one of L
15 and M is a group other than hydrogen, and the five-membered ring
may have at least one double bond);

A is -CH,0H, —-COCH,0H, -COOH or a functional derivative
thereof;

B is ~CH,~CH,-, —-CH=CH-, -C=C-;

20 X, and X, are hydrogen, lower alkyl, or halogen;

R, is a saturated or unsaturated bivalent lower or medium
aliphatic hydrocarbon residue, which is unsubstituted or
substituted with halogen, alkyl, hydroxy, oxo, aryl or
heterocyclic group;

25 R, is a single bond or lower alkylene; and
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Ry is cyclo (lower)alkyl, cyclo (lower)alkyloxy, aryl,
aryloxy, heterocyclic group or heterocyclic-oxry group.]

Tn the above formula, the term "unsaturated” in the
definitions for R, and Ra is intended to include at least one
or more double bonds and/or triple bonds that are isolatedly,
separately or serially present between carbon atoms of the main
and/or side chains. According.to the usual nomenclature, an
unsaturated bond between two serial positions is represented
by denoting the lower number of the two positions, and an
unsaturated bond between two distal positions is represented
by denoting both of the positions.

The term "lower or medium aliphatic hydrocarbon” refers
to a straight or branched chain hydrocarbon group having 1 to
14 carbon atoms (for a side chain, 1 to 3 carbon atoms are
preferable) and preferably 1 to 10, especially 6 to 10 carbon
atoms for R, and 1 to 10, especially 1 to 8 carbon atoms for

R,-

a

The term "halogen atom" covers fluorine, chlorine,
bromine and iodine.

The term "lower" throughout the specification is
intended to include a group having 1 to 6 carbon atoms unless
otherwise specified.

The term "lower alkyl" refers to a straight or branched
chain saturated hydrocarbon group containing 1 to 6 carbon atoms

and includes, for example, methyl, ethyl, propyl, isopropyl,

JP 2004-538306 A 2004.12.24
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butyl, isobutyl, t-butyl, pentyl and hexyl.

The term "lower alkoxy" refers to a group of lower
alkyl-0~, wherein lower alkyl is as defined above.

The term "hydroxy(lower)alkyl" refers to a lower alkyl
as defined above which is substituted with at least one hydroxy
group such as hydroxymethyl, l-hydroxyethyl, 2-hydroxyethyl
and l-methyl-l-hydroxyethyl.

The term "lower alkanoyloxy" refers to a group
represented by the formula RCO-0-, wherein RCO- is an acyl group
formed by oxidation of a lower alkyl group as defined above,
such as acetyl.

The term "cyclo(lower)alkyl” refers to a-cyclic group
formed by cyclization of a lower alkyl group as defined above
but contains three or more carbon atoms, and includes, for
example, cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

The term "cyclo(lower)alkyloxy" refers to the group of
cyclo (lower)alkyl-0-, wherein cyclo(lower)alkyl is as defined
above.

The term "aryl"” may include unsubstituted or substituted
aromatic hydrocarbon rings (preferably monocyclic groups), for
example, phenyl, tolyl, xylyl. Examples of the substituent
include halogen atom and halo substituted (lower)alkyl, wherein
halogen atom and lower alkyl are as defined above.

The term "aryloxy" refers to a group represented by the

formula AxO-, wherein Ar is aryl as defined above.

JP 2004-538306 A 2004.12.24
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The term "heterocyclic group” may include mono~ to
tri-cyclic, preferably monocyclic heterocyclic group which is
5 to 14, preferably 5 to 10 membered ring having optionally
substituted carbon atom(s) and 1 to 4, preferably 1 to 3 of
1 or 2 type of hetero atoms selected from nitrogen atom, oxygen
atom and sulfer atom. Examples of the heterocyclic group include
furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, imidazolyl, pyrazolyl, furazanyl, pyranyl,
pyridyl, pyridazinyl, pyrimidyl, pyrazinyl, 2-pyrrolinyl,
pyrrolidinyl, 2-imidazolinyl, imidazolidinyl, 2-pyrazolinyl,
pyrazolidinyl, piperidino, piperazinyl, moxpholino, indolyl,
benzothienyl, quinolyl, isoquinolyl, purinyl, quinazolinyl,
carbazolyl, acridinyl, phenanthridinyl, benzimidazolyl,
benzimidazolinyl, benzothiazolyl, phenothiazinyl. Examples of
the substituent in this case include halogen, and halogen
substituted lower alkyl group, wherein halogen atom and lower
alkyl group are as described above.

The term "heterocyclic-oxy group" means a group
represented by the formula HcO-, wherein Hc is a heterocyclic
group as described above.

The term "functional derivative" of A includes salts
(preferably pharmaceutically acceptable salts), ethers,
esters and amides.

Suitable "pharmaceutically acceptable salts” include

conventionally used non-toxic salts, for example a salt with

JP 2004-538306 A 2004.12.24
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an inorganic base such as an alkali metal salt (such as sodium
salt and potassium salt), an alkaline earth metal salt (such
as calcium salt and magnesium salt), an ammonium salt; or a salt
with an organic base, for example, an amine salt (such as
methylamine salt, dimethylamine salt, cyclohexylamine salt,
benzylamine salt, piperidine salt,. ethylenediamine salt,
ethanolamine salt, diethanolamine salt, triethanolamine salt,
tris (hydroxymethylamino)ethane salt, monomethyl-
monoethanolamine salt, lysine salt, procaine salt and caffeine
salt), abasic amino acid salt {such as arginine salt and lysine
salt), tetraalkyl ammonium salt and the like. These salts may
be prepared by a cpnventional process, for example from the
corresponding acid and base or by salt interchange.
Examples of the ethers include alkyl ethers, for example,
lower alkyl ethers such as methyl ether, ethyl ether, propyl
ether, isopropyl ether, butyl ether, isobutyl ether, t-butyl
ether, pentyl ether and l-cyclopropyl ethyl ether; and medium
or higher alkyl ethers such as octyl ether, diethylhexyl ether,
lauryl ether and cetyl ether; unsaturated ethers such as oleyl
ether and linolenyl ether; lower alkenyl ethers such as vinyl
ether, allyl ether; lower alkynyl ethers such as ethynyl ether
and propynyl ether; hydroxy (lower)alkyl ethers such as
hydroxyethyl ether and hydroxyisopropyl ether; lower alkoxy
(lower)alkyl ethers such as methoxymethyl ether and 1-

methoxyethyl ether; " optionally substituted aryl ethers such

JP 2004-538306 A 2004.12.24
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as phenyl ether, tosyl ether, t-butylphenyl ether, salicyl
ether, 3,4-di-methoxyphenyl ether and penzamidophenyl ether;
and aryl (lower)alkyl ethers such as benzyl ether, trityl ether
and benzhydryl ether.

Examples of the esters include aliphatic esters, for
example, lower alkyl esters such as methyl ester, ethyl ester,
propyl ester, isopropyl ester, butyl ester, isobutyl ester,
t-butyl ester, pentyl ester and 1-cyclopropylethyl ester; lower
alkenyl esters such as vinyl ester and allyl ester; lower
alkynyl esters such as ethynyl ester and propynyl ester;
hydroxy(lower)alkyl ester such as hydroxyethyl ester; lower
alkoxy {lower) alkyl esters such as methoxymethyl ester and
1-methoxyethyl ester; and optionally substituted aryl esters
such as, for example, phenyl ester, tolyl ester, t-butylphenyl
ester, salicyl ester, 3,4-di-methoxyphenyl ester and
benzamidophenyl ester; and aryl(lower)alkyl ester such as
benzyl ester, trityl ester and benzhydryl ester.

The amide of A means a group represented by the formula
—CONR'R", wherein each of R' andR" is hydrogen atom, lower alkyl,
aryl, alkyl- or aryl-sulfonyl, lower alkenyl and lower alkynyl,
and include for example lower alkyl amides such as methylamide,
ethylamide, dimethylamide and diethylamide; arylamides such as
anilide and toluidide; and alkyl- or aryl-sulfonylamides such
as methylsulfonylamide, ethylsulfonyl-amide and

tolylsulfonylamide.
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Preferred examples of L and M include hydroxy which
provides a S5-membered ring structure of, so called, EGF type.
» pPreferred A is —COOH, its pharmaceutically acceptable

salt, ester or amide thereof.
5 pPreferred B is —CH,-CH,—, which provide the structure of
so-called, 13,14-dihydro type.
preferred example of X, and X, 1s that at least one of
them is halogen, more preferably, both of them are halogen,
especially, fluorine that provides a structure of, so called
10 16,16-difluore type.
preferred R, is a hydrocarbon containing 1-10 carbon
atoms, preferably, 6-10 carbon atoms.
Examples of R, include, for example, the following
groups:
15 -CH,~CH,~CH,~CH,~CH;~CH,—,
—CH,-CH=CH-CH,~CH,~CH,=,
~CH,~CH,~CH,~CH,~CH=CH~-,
~CH,-C=C~CH,~CH,~CH,—,
~CH,-CH,~CH,~CH,~CH (CH;) —~CH,~
20 ~CH,~CH,~CH,~CH,~CH,~CH,~CH,~CH,~,
~CH,~CH=CH~-CH,~CH,-CH,~CH,~CHp=,
~CH,—CH,=CH,-CH,~CH,~CH,~CH=CH~,
~CH,-C=C—CH,~CH,-CH,~CH,—CH,~,
~CH,~CH,~CH,~CH,~CH,~CH,~CH, (CH,} ~CH,~

25 Preferred Ra is a hydrocarbon containing 1-10 carbon
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atoms, more preferably, 1-8 carbon atoms which is substituted
by aryl or aryloxy at the end.

The configuration of the ring and the a- and/or o chains
in the above formula (I) and (II) may be the same as or different
from that of the primary PGs. However, the present invention
also includes a mixture of a compound having a primary type
configuration and a compound of a non-primary type
configuration.

The typical example of the compound used in the invention
is a 13,14-dihydro-15-keto-17-phenyl-18,19,20-trinoxr-
prostaglandin F compound and its derivative or analogue.

The 15-keto-PG compound of the present invention may be
in the keto-hemiacetal equilibrium by formation of a hemiacetal
between hydroxy at position 11 and oxo at position 15.

If such tautomeric isomers as above are present, the

proportion of both tautomeric isomers varies with the structure

of the rest of the molecule or the kind of the substituent present.

Sometimes one isomer may predominantly be present in comparison
with the other. However, it is to be appreciated that the
15-keto~PG compounds used in the invention include both isomers.
Further, while the compounds used in the invention may be
represented by a structure formula or name based on keto—-type
regardless of the presence or absence of the isomers, it is to
be noted that such structure or name does not intend to exclude

the hemiacetal type compound.

JP 2004-538306 A 2004.12.24
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in the present invention, any of isomers such as the
individual tautomeric isomers, the mixture thereof, or optical
iso‘mers, the mixture thereof, a racemic mixture, and other
steric isomers may be used in the same purpose.

Some of the compounds used in the present invention may
be prepared by the method disclosed in USP Nos. 5,073,569,
5,166,174, 5,221,763, 5,212,324, 5,739,161 and 6,242,485
(these cited references are herein incorporated by reference) .

The term "treatment"”, "treat" or "treating” used herein
includes any means of control such as prevention, care, relief
of the condition, attenuation of the condition, arrest of
progression of the condition.

The term "a subject in need of such treatment"” means a
subject who is suffering from a disease in which a reduction
in his/her intraocular pressure is desirable, for example,
glaucema and ocular hypertension, or a subject who is
susceptible to suffering from such disease as discussed above.
The subject may be any mammalian subject including human beings.

According to the present invention, the 15-keto-PG
compound described as above may be formulated as an ophthalmic
composition and applied topically to the eyes of a mammalian
subject. The ophthalmic composition of the present invention
may be any form for local eye administration used in the
ophthalmic field such as eye drops and eye ointment. The

ophthalmic composition may be prepared in a conventional manner

JP 2004-538306 A 2004.12.24
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known to the art. The eye drops may be prepared by dissolving
the active ingredients in a sterile agueous solution such as
saline and buffering solution, or the eye drop composition may
be provided as a combined powder composition comprising the
active ingredient to be dissolved in the aqueous solution before
use.

Eye drops such as the ones as deécribed in EP~-A-0406791
are preferably used in the present invention (the cited

reference is herein incorporated by reference). If desired,

additives ordinarily used in conventional eye drops may be added.

Such additives may include isotonizing agents (e.g., scdium
chloride), buffering agent (e.g., boric acid, sodium
monohydrogen  phosphate, sodium dihydrogen phosphate),
preservatives (e.g., benzalkonium chloride, benzethonium
chloride, chlorobutanol), thickeners (e.g., saccharide such as
lactose, mannitol, maltose; hyaluronic acid or its salt such

as sodium hyaluronate, potassium hyalurcnate;

mucopolysaccharide such as chondroitin sulfate; sodium .

polyacrylate, carboxyvinyl polymer, crosslinked
polyacrylate.)

The eye drops may be formulated as a sterile unit dose
type eye drops containing no preservatives.

Eye ointment may also be prepared in a conventional
manner known to the art. For example, it may be prepared by

mixing the active ingredient into a base ‘component

JP 2004-538306 A 2004.12.24
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conventionally used for known eye ointments under a sterile
condition. Examples of the base components for the eye ointment
include ?etrolatum, selen 50, Plastibase and macrogol, but not
limited thereto. Further, in order to increase the
hydrophilicity, a sufface—active agent can be added to the

composition. The eye ointment may also contain the above-

mentioned additives such as the preservatives and the like, if

desired.

According to the present invention, more than 5ug and
less than 50pg per eye of the above-defined 15-keto-compound
is topically administered to the subject per administration.
The dose of the 15—keto—cdmpound is preferably less than 30ug,
more preferably less than 20pg, further more preferably less
than 15ug and still further preferably less than 12ug per eye
per administration. The lower limit of the dose may be more
than 7pg or more than 10ug per eye -per administration.

The dose of the above-defined 15-keto-compound may vary
within the range defined as above depending on the compound to
be used, the type of subject such as animals or human, age, welght,
symptom to be treated, desirable therapeutic effect, period for
treatment and the like.

According to the invention, the frequency of the
administration of the above-defined 15-keto-prostaglandin
compound may vary depending on the compound to be used, the type

of subject such as animals or human, age, weight, symptom to

JP 2004-538306 A 2004.12.24
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be treated, desirable therapeutic effect, period for treatment
and the like. The frequency of administration may be at least
once a day and preferably, one to six timeé, more preferably,
one to four times a day.

Since the 15-keto-prostaglandin compound used in the
invention causes substantially no or reduced ocular irritation
even in a high dose, the treatment of the instant invention may
be carried out for a long period of time.

The ophthalmic composition of the invention may contain
a single active ingredient or a combination of two or more active
ingredients. In a combination of plural active ingredients,
their respective contents may be suitably increased or
decreased in consideration of their therapeutic effects and
safety.

The concentration of the 15-keto-prostaglandin compound
in the ophthalmic composition of the present invention is
adjusted so that the amount of the compound to be administrated
is within the range of more than 5pg and less than 50ug,
preferably less than 30pg, more preferably less than 20ug,
further more preferably less than 15ug and still further
preferably less than 12pg per eye per administration. The lower
limit of the amount may be more than 7pg or more than 10ug per
eye per administration.

Further, the ophthalmic composition of the present

invention may contain any other pharmaceutically active

JP 2004-538306 A 2004.12.24
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ingredients as far as they are not contrary to the objects of
the present invention.

Despite the high dose of the 15-keto~-prostaglandin
compound, a safe and comfortable treatment of ocular
hypertension and glaucoma can be conducted for a long period
of time according to the present invention. Besides, the
present ophthalmic composition may be administered safely to
subjects with ocular hypertension and glaucoma having some
disorders on their cornea or conjunctiva such as allergic
disease and dry eye.

The present invention will be described in more detail
with reference to the following example, which is not intended
to limit the present invention.

EXAMPLE 1

The incidence rate of conjunctival hyperemia was
compared between the present compound 13, 14-dihydro-15-keto-
17-phenyl-18,19,20-trinor-PGF,, isopropyl ester and 13,14-
dihydro-17-phenyl-18,19,20-trinor-PGF,, isopropyl ester.

1) Method

Either 13,14-dihydro-15-keto-17-phenyl-18,19,20-
trinor-PGF,, isopropyl ester or 13,1l4-dihydro-17-phenyl-
18,19,20-trinor-PGF,, isopropyl ester was ocularly
administered once to one eye of white rabbits (three cases each,
total of 12 cases) in a dose of 1.75pg or 50pg.

2) Evaluation Method

JP 2004-538306 A 2004.12.24
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The presence of conjunctival hyperemia was examined at
two hours after the administration and the ratio of cases
showing conjunctival hyperemia was evaluafed by percent in each
group.

5 3) Results
Table 1 shows the results.

Table 1

Incidence Rate of
Groups Conjunctival Hyperemia
1.75ng eye drop | 50pg eye drop

13,14-dihydro-15-keto~17-
pheny1-18,19,20-trinor- 0
PGF,, isopropyl ester

13,14-dihydro-17-phenyl—
18,19, 20-trinor-PGF,, 67% 100%
isopropyl ester

o

33%

In the administration of 13,14-dihydro-17-phenyl-

10 18,19,20-trinor~PGF,, isopropyl ester, 67% of the subjects

receiving a clinical dose of 1.75ug and 100% of the subjects
receiving 50ug showed conjunctival hyperemia.

On the other hand, in the administration of the present

compound 13,14-dihydro~15~keto~17-phenyl-18,19,20-trinor-

15 PGF,, isopropyl ester, none of the subjects receiving the dose

of 1.75ug showed conjunctival hyperemia. Even in the

administration of a high dose of 50ng, the percent of the

subjects showing conjunctival hyperemia was only about half the

percent of the subjects receiving 1.75pg of 13,14-dihydro-

20 17-phenyl-18,19, 20~trinor-PGF,, iscpropyl ester.
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EXAMPLE 2
Method

13,14~dihydro-15~keto-17-phenyl~18,19,20-trinor-PGF,,
isopropyl ester at a dose of 30 pg was ocularly administered
to one eye of Dutch rabbits (4 male and 4 female, total 8 cases) .
The administration was performed 4 times a day with 2-hour
intervals for 13 weeks. The cornea, conjunctiva and iris were
observed about occurrence of irritable response before, and 4,
8, and 13 weeks after the initiation of the administration. The
observation was performed within the time from 0.5 hour to 2
hours after the last administration of the day. The cornea was
observed about a presence of opacity and its area in the cornea.
The conjunctiva was observed about occurrence of hyperemia,
redness and swelling. The iris was observed about occurrence
of hyperemia, congestion, swelling and hemorrhage. The ratio
of cases showing irritable response in the cornea, conjunctiva
or iris was evaluated by percent in the group.
Results

As shown in Table 2, the ocular administration of.

13,14~-dihydro-15-keto-17-phenyl-18,19, 20-trinor-PGF,,
isopropyl ester at a dose of 30 pg/eye each 4 times a day for

13 weeks had no effect on the cornea, conjunctiva and iris.

JP 2004-538306 A 2004.12.24
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Table 2

Incidence rate of ocular
irritation
Time after the initiation of

Test Compound Dose ? ocular administration
Pre 4 8 i3
weeks | weeks | weeks

13,14~dihydro-15-

keto-17-phenyl- 30 upg/eye
18,19,20-trinor~ |4 times/day 8 0% 0% 0% 0%
PGF,, isopropyl for 13 weeks

ester

These results demonstrate that the present compound causes
substantially no or reduced ocular irritation even in a high
dose.

EXAMPLE 3
Method

13,14—dihydro—15—keto—l7—phenyl—18,19,20—trindr—PGE‘Zm
isopropyl ester at a dose of 12 pg was ocularly administered
to one eye (test eye) of 6 healthy volunteers. The vehicle
solution was ocularly administered to the contralateral eye
(control eye). Intraocular pressure (IOP) was measured by
means of an applanation tonometer before, and 4, 6, and 12 hours
after the administration. Thée IOP lowering effect of the test
compound was evaluated based on difference in IOP between test
eye and the control eye at each time point of IOP measurement.
Results

As shown in Table 3, the ocular administration of
13,14-dihydro-15-keto-17-phenyl-18,19, 20-trinor-PGF,,
isopropyl ester at a dose of 12 ng lowered the IOP by 1.0, 0.8

and 1.1 mmHg at 4, o, and 12 hours after the administration

JP 2004-538306 A 2004.12.24
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respectively as compared with the control eye.

Table 3
Intraocular pressure Jowering effect
Test compound dose n Time after administration (bours)
4 6 12

13.14-dihydro-15-keto-17- 2
phenyl-18,19,20-trinor-PGF,,, gleye 6 - 1.0mmHg | -0.8 mmHg | - 1.1 mmHg
isopropyl ester nefey
EXAMPLE 4
Method

Nine male cynomolgus monkeys {body weights of animals
ranged between 3.2 and 5.4 kg) without abnormalities in the
anterior segment of the eye were used.

13,14-dihydro-15~keto-17-phenyl-18,19, 20-trinor-PGF,,
isopropyl ester at a dose of 15 pg/eye was administered
topically to the right eyes of the animals at an administration
volume of 30 puL/eye. The left eye received an egual volume of
the vehicle.

Intraocular pressure (IOP) measurements were conducted
by means of an applanation pneumatonometer (Model 30 Classic™,
Mentor O & O, Inc., USA) immediately before the administration
(0-hour), an_d at 2, 4, 8, 12, 24, 28, and 32 hours after the
administration.

Eye irritancy was scored according to the criteria
presented in Table 4 at the same time points as IOP measurements.

These criteria are based on those of Draize test.

JP 2004-538306 A 2004.12.24
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Table 4: Scale for Scoring Ocular Lesions
1. Cornea

A. Opacity—Degree of Density (area which is most dense is taken for reading.)

No opacity
Scattered or diffuse area—details of iris clearly visible.............
Easily discernible translucent areas, details of iris stightly obscure

Opalescent areas, no details of iris visible, size of pupil barely discernibl .-

N =

- Opaque, iris invisible
B. Area of Cornea Involved
One quarter (or less) but not zero.

Greater than one quarter—Iess than one-half,

Greater than one-half less than three quarter
Greater than three quarters up to whole area

B D

Scoreequals A X B X 5 Total maximum = 80

2. Iris
A. Values

Normal

Folds above normal, congestion, swelling, circumcorneal

(any one or all of these or combination of any thereof).

Hemorrhage; gross destruction (any one or both of thes
Score equals A X5 Total maximum = 80

3. Conjunctivae

A. Redness (refers to palpebral conjunctivae only)
ormal

Vessels definitely injected above normal

More diffuse, deeper crimson red, individual vessels not easily discernible..

Diffuse beefy red

B. Chemosis
No swelli

W — o

Any swelling above normal (inchud nictitating k ).
Obvious swelling with partial eversion of the lids.
Swelling with lids about half closed

Swelling with lids about half closed to completely closed................

C. Discharge
No discharge.

BLN—O

Any amount different from normal (does not include small amount
observed in inner canthus of normal animals

Discharge with moistening of the lids and hairs Just adjacent to the lid:
Discharge with moistening of the lids and considerable area around the eye..

Score (A+B+C) X 2 Total maximum = 20

WA

The maximum total score is the sum of all scores obtained for the comea,

Results

iris and conjunctivae.

JP 2004-538306 A 2004.12.24
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As shown in Table 5, topical administration of 13,14-
dihydro-15-keto-17~phenyl-18,19, 20-trinor-PGF,, isopropyl
ester at a dose of 15 pg/eye produced a significant IOP
reduction.

As shown in Table 6, no signs or symptoms of ocular
irritation were observed after topical administration of
13,14-dihydro-15-keto-17-phenyl-18,19,20-trinor-PGF,,
isopropyl ester.

These results demonstrate that the compound used in the
invention shows IOP~lowering effect while causes substantially

no or reduced ocular irritation even in a high dose.

2004-538306 A 2004.12.24
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CLAIMS
1. A method for treatment of ocular hypertension and

glaucoma, which comprises administrating topically to the
5 eyes of a mammalian subject in need of such treatment more

than 5pg and less than 50ug per eye pex administration of a

15-keto-prostaglandin compound ha‘ving a ring structure at

the end of the w chain.

2. The method as described in claim 1, wherein said 15-
10 keto-prostaglandin compound is a compound represented by

the following general formula (I):

L
2
y\'»l R1_A
Nan W2
15 (1)
"‘f B— IcI:— Ra

o

wherein W,, W, and W; are carbon atom or oxygen atom,
L, M and N are hydrogen, hydroxy, halogen, lower alkyl,
20 hydroxy (lower)alkyl or oxc provided that at least one of L
and M is a group other than hydrogen, and the five-membered
ring may have at least one double bond;
A is -CH,0OH, -COCH,0H, -COOH or a functional
derivative thereof;

25 B is =-CH,-CH,~, -CH=CH- or -C=C-;
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R, is a saturated or unsaturated bivalent lower or
medium aliphatic hydrocarbon residue, which is
unsubstituted or substituted by halogen, alkyl, hydroxy,
oxo, aryl or heterocyclic group; and

Ra is a saturated or unsaturated lower or medium
aliphatic hydrocarbon residue, which is substituted at the
end by cyclo (lower) alkyl,‘gyclo (lower) alkyloxy, aryl,
aryloxy, heterocyclic group or hetrocyclic-oxy group.

3. The method as described in claim 1, wherein said 15-
keto-prostaglandin compound is a 13,14-dihydro-15-keto-
prostaglandin compound.

4. The method as described in claim 1, wherein said 15-
keto-prostaglandin compound is a 13,14-dihydro-15-keto-17-
phenyl-18, 19, 20-trinor-prostaglandin compound.

5. The method as described any one of claims 1-4, wherein
more than 5 ug and less than 30pg of said 15-keto-
prostaglandin compound is administrated per eye per
administration.

6. The method as described in claim 5, wherein more than
5pg and less than 15ug of said 15-keto-prostaglandin
compound is administrated per eye per administration.

7. An ophthalmic composition for treatment of ocular
hypertension and glauccma of a mammalian subject, which
comprises a lS-keto-prostaglandin compound having a ring

structure at the end of the o chain in an amount to



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(49) JP 2004-538306 A 2004.12.24

WO 03/011299 PCT/IP02/07699

30

provide a dose of more than 5pg and less than 50pg per eye
per administration.
8. The composition as described in claim 7, wherein said

15-keto-prostaglandin compound is a compound represented by

5 the following general formula (I):
%
)N»‘ R1_"A
anwVVZ
' (1)
We™ N g—c—Ra
10 % I

(o]

wherein W,, W, and W, are carbon atom or oxygen atom,
L, M and N are hydrogen, hydroxy, halogen, lower alkyl,
hydroxy(lower)alkyl or oxo provided that at least one of L
15 and M is a group other than hydrogen, and the five-membered
ring may have at least one double bond;
A is —CH,0H, —COCH,0H, —-COOH or a functional

derivative thereof;

B is -CH,-CH,~, -CH=CH- or -C=C-;
20 R, is a saturated or unsaturated bivalent lower or
medium aliphatic hydrocarbon residue, which is

unsubstituted or substituted by halogen, alkyl, hydroxy,
oxo, aryl or heterocyclic group; and
Ra is a saturated or unsaturated lower or medium

25 aliphatic hydrocarbén residue, which 1is substituted at the
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end by cyclo (lower) alkyl, cyclo (lower) alkyloxy, aryl,
aryloxy, heterocyclic group or hetrocyclic-oxy group.

9. The composition as described in claim 7, wherein said
15-keto-prostaglandin compound is a 13,1l4-dihydro-15-keto-
prostaglandin compound.

10. The composition as described in claim 7, wherein said
15-keto-prostaglandin compound is a 13,14-dihydro-15-keto-
17—phenyl—18,19,20—trinor~prostaglandin compound.

11. The composition as described in any one of claims 7-10,
wherein the dose is more than 5pg and less than 30pg per
eye per administration.

12. The compositioﬂ as described in claim 11, wherein the
dose is more than Spg and less than 15npg per eye per
administration.

13. The composition as described in any one of claims 7-12,
wherein the ophthalmic compesition is an eye drop
composition.

14. Use of a 1l5-keto-prostaglandin compound having a ring
structure at the end of the o chain for manufacturing an
ophthalmic composition for treating ocular hypertension and
glaucoma of a mammalian subject, wherein said composition
comprises a 15-keto-prostaglandin compound in an amount to
provide a dose of more than 5ug and less than 50ug per eve
per administration.

15. The use as described in claim 14, wherein said 15-
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keto—prostaglandin‘compound is a compound represented by

the following general formula (I):

L

2
W1 R1 A
/

N W2 (1)

W™ g —C—Ra
$ I

o

wherein W,, W, and W, are carbon atom or oxygen atom,

10 L, M and N are hydrogen, hydroxy, halogen, lower alkyl,
hydroxy (lower)alkyl or oxo provided that at least one of L
and M is a group other than hydrogen, and the five-membered
ring may have at least one double bond;

A is  -CH,OH, ~COCH,0H, ~-COOH or a functional

15 derivative thereof;

B is -CH,-CH,-, -CH=CH- or -C=C-;

R, is a saturated or unsaturated bivalent lower or
medium aliphatic hydrocarbon residue, which is
unsubstituted or substituted by halegen, alkyl, hydroxy,

20 oxo, aryl or heterocyclic group; and

Ra is a saturated or unsaturated lower or medium
aliphatic hydrocarbon residue, which is substituted at the
end by cyclo (lower) alkyl, cyclo (lower) alkyloxy, aryl,
aryloxy, heterocyclic group or hetrocyclic-oxy group.

25 16. The use as described in claim 14, wherein said 15-
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keto—prosfaglandin compound is a 13,1l4-dihydro-15-keto-
prostaglandin compound.

17. The use as described in claim 14, wherein said 15-
keto-prostaglandin compound is a 13,14-dihydro-15-keto-17-
phenyl-18,19,20-trinor-prostaglandin compound.

18. The use as described in any one of claims 14-17,
wherein the dose is.more than 5pg and less than 30pg per
eye per administration.

19. The use as described in claim 18, wherein the dose is
more than 5pg and less than 15ug per eye per administration.
20. The use as described in any one of claims 14-19
wherein the ophthalmic composition 1is an eye drop

composition.
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