(19) B FEREFT (JP)

JP 2005-507897 A 2005.3.24

WA R QRN () SHEBLESS

$#%2005-507897

(P2005-5078974)
49 £EE  TR175£3524H (2005. 3. 24)

(51) Int.CL." Fl F—va—F (BE)
AG1K 47/04 AB1K 47/04 4C072
A61K 9/20 AB1K 9/20 4C0786
AG61K 31/395 AB 1K 31/395 4C086
AG1P 3/10 AB1P /10
AG1P 11/00 AB1P 11/00
BEBERKE TREZERE (&4 8H BEEHL
@) HEEE 15EE2003-532038 (P2003-532038) | (71) WEEA 597011463
(86) (22) EER ERL4F9H 278 (2002. 9. 27) JIRVF 4R TEFIUEEALY T b
85 BIFRCIREE  EARIGEIA29H (2004.3.29) 24 2E. 4056 s—HEih, YE R
(86) B EESS  PCT/EP2002/010890 2bh5—t 35
87 EELHMES  W02003/028705 (74) KIA 100062144
87 EREAEE SERRL5E4H 108 (2003. 4. 10) #E+ B B
Bl BRIETEEE 0123400.4 (74) fKIB A 100067035
(32) 5% H ERE13EE9A 286 (2001. 9. 28) #E+ HIRF KR
(33) BLEERE  2=EGB) (74) fREB A 100064610
#ELT AHIE EZ
(74) fRIB A 100072730

B+ B —R

B EICHE S

(54) (READER] 2014 FRZBILy {1 RE2EATE 2 ERERD

(57)00 00

ugboooboboobuoooboboooboboobuooboboboobobooobobobod
oooooooooooooooobooobobooboobooboonn



e R ey [ s R s [y |

OooooooooDooooo00ooDoooogoogoooao
Ooooooo0ooooooogoggooooaog
OO0 o0Dooo40ooUooDoDoogog4gooooao
Oooooooooooooogooooao

OOoooooooooooooo0ooDoooogooooao
OO0 ooDoooooooooo4oooooogogogoooao
OO0 o0oDooo4UoooDooUog4dooDooogogogooao

O Oooo
O 0Oooo
O 0ooo
O 0Oooo

OOo0oooooooooooooooooood
OoOooooooo0oooooooooooogogogoogoaoQg

O

Oo0ooooooooooooogoQgg

O Oooo

(2) JP 2005-507897 A 2005.

.24

oooooooooooooooooobDobooocooooobooboboDobooOobond
ibooooooooooooooooowOcbooooooobooboboOoDboOoo
coooooobooOooooowmi0Ob0ooobDOoOooooODODOoDOoooDoboOoOoo

O O
O d
O d
0O O
O O
O O
O d
O d
0O O
O O
O O
O O
O d
0O O
O O
O O
O O
O d
O d
O O
O O
O O
O O
O d
O O
O O
O O
O O
O d
0O O
O O

O 0OooQgoooo
[ Y |
OO ogogog
I [y |
O O0ooo
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 d
O d
[ |
[ |
[ |
O d
O d
[ |
[ |
[ |
O O
O d
0O O
[ |
[ |
O O
O d
O d
[ |
[ |
O O
O d
O d
[ |

O

O

O

O

O

(]

ooooao
goo* 0

O

googao
goooan
ooooao
gooogano

O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
O 0Ooo0oooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Oo0oo0oooao
OO0Oo0oo0oooao
OOoo0ooooao
O 0Ooo0oooo
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
O0Ooo0oo0oooao
OOoo0ooooao
OO0O0oo0ooooao
O O0Oo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0Oooooao
OO0Ooo0oo0oooao
OOoo0oo0oooao

O
O
O

O
O
O

O
O

macrocycleld

g
a
O
t

OO0Oo0ooooao
O O0Oo0ooooao

10

20

30

40

50



ooooao
ooooao

sseler,

ine,

Am.

OOo0ooooooo0ooooooo0oooDoooooooooodg

tsukubaensisO N0.99930
Oo0o0DO0oO0oo0oooooaoano

Oo0ooooooo0ooDoooo oo oDoDooogoooao
OO0 ooDoooo0oooooo oo oDoDooogogogooao
e e e e e e A e Y I

O

(@]
=
[¢>]
E]

O

[

O

H.
J.B.,

o oo oooooo0 oo o ooo0o o0 oo onDoDoooo0ooooe

O

(3) JP 2005-507897 A 2005.3.24

000O0D0ODO0O0D0OO0OD0ODO0OO0D0DO0OO0D0OOD0O0OORDOAOdStreptomyces hygroscopicus
000000000000 D0D00o0oo0DoDO0D0DO0oo0DODOoD0DO0OD0DODDODO0ODaOaoOKe
, et al.;19930 Helv. Chim. Actal 76: 1170 000000000 O O McAlp
et al., J. Antibiotics 0O 19910 44: 6880 Schreiber, S.L., et al., J.
Soc. 019910 113: 74330 0 0000000000 O0OODDODODOOOOO
Oo0oo0D0Do0oo0oDo0Do0ooooDoDo0Do0ooDoDoDoooDoDOoDoDoooDoDOooOoooao
ooo00o0oooD0DOooooDOoDU0oo0oooDOoDooooDOoDoDooDoDoDooooao
00000000000 ooDo0oo0oo0ooDoDoDoooDoDoDoDooDooDooooao
0oo0D0o0oo0o0D0oDo0ooooDoDo0oo0ooDoDoDoooDoDOoDoDOooDoDoDOoDoOooOooOao
oooo0oooooD0oooooDO0oooooDOoDU0ooooDoDoDooDooDooo0 Oood
00000000000 o0oDoDo0o0o0ooDoDoDoooDoDoDo0DOooDoDoDOoooOoao
ooo0D0o0oooOoD0Do0ooooDoooooDOoDo0ooooDoDoDooDooDoO0 ooao
0000000000 oooDo0oooooDo0DoooooDo0oooDn0D ocoooOoao
Oo0oo0D0Do0oo0oDo0Do0ooooDoDo0Do0ooDoDoDoooDoDOoDoDoooDoDOooOoooao
ooo00o0oooD0DOooooDOoDU0oo0oooDOoDooooDOoDoDooDoDoDooooao
00000000000 ooDo0oo0oo0ooDoDoDoooDoDoDoDooDooDooooao
00000 D0oooODO0D0oo0ooooODoDooooDoDo0ooooDoDoDoooo0Ono
ocoo0oo0ooo0oOo0D0O0oo0D00 DODOoooOoDoDOoDO0oooDO0O0 Dooooao
00000000000 o0oDoDo0o0o0ooDoDoDoooDoDoDo0DOooDoDoDOoooOoao
oo0oo0D0o0oo0o0oD0oDo0ooooDOoDo0oo0oooDoDoDooooDOoDoDOooDoDoDOooooao
00000000000 ooDoooooDoooooooao
O
ooo00o0oooD0DOooooDOoDU0oo0oooDOoDooooDOoDoDooDoDoDooooao
00000000000 ooDo0oo0oo0ooDoDoDoooDoDoDoDooDooDooooao
0oo0D0o0oo0o0D0oDo0ooooDoDo0oo0ooDoDoDoooDoDOoDoDOooDoDoDOoDoOooOooOao
oooo0oooooDOoooooDoooooDoDUoooDoDoDooooao
O
ooo0oo0Do0oooDO0oo0ooooDOoDUoO0ooDoDoDOooo*" ODoDooDooDooooao
oo 00oogo
O
ooo00o0oooD0DOooooDOoDU0oo0oooDOoDooooDOoDoDooDoDoDooooao
00000000000 ooDo0oo0oo0ooDoDoDoooDoDoDoDooDooDooooao
0000000000000 0D0O0O0D0DO0DO0DO0OO0DOO0ODDODRDOStreptomyces
oooo0Do0oooooD0oo0ooooDoDUoOooooDoooooDoOood
OO0O0O00O0OMerck IndexOOODODOOGQOOODDOOODOOOA

ppendix0 O ODODODODOOODOODOOODODODOOODOODODODODDODODOODOOODOGO

g.,o0o00,d

O

Ooooocooooooao
Ooooooogoooooao
Oo0oooogogooooodg
OO0 oDooo4gogooooodg
Oo0ooooooooood
Oo0oooooooooodg

O

gooboooboooboboooboogboooboonb
gobooobooobooboooboooboooboaodab
oooooooooboooooooooooao
goobooooobooo* bogobooboab

O Ooooo
O Ooooo
O OoOooo
O Ooo0ooOoo
O Ooo0ooo
O 0Oooo
O Ooooo
O OooOooo
O O0Oo0ooOoo
O Ooo0ooo
O Oooo
O Oooo
O Ooogo

gobooobooobooboobooboooboaodnb
ooooooooboooooooooooao
gooboooboooboooobogobooobonb
gobooobooobooboooboooboooboaodab
oooooooooboooooooooooao

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo

O Ooooo

oooooooobooooboooooooobDbooocooooooobDbooOooo

10

20

30

40

50



(4) JP 2005-507897 A 2005.3.24

oodooooooDoDooo0U0ooUooDoDoOoo0U0O0DoUooUOoDoODoDooDoODUoOooooOooOoao
0000000 oDoDooOo000o0o0o0o0DoDoDoo0O0O0oo0oo0oDoDoDoDoOoOOoOOooOoOoOanin
gestible liquidD OO OO0 O0O0DODDODDODOODODODOODODODODDDODODODOOoOoOoOo
oooao O

O d
oad
Ooad
Od
et

oCooDooooao
OooDooooao
ocooooooao
dispersible tabl
oooDooooao
ocooooooao

OoOoo0oooo
O0Oo0oooao
O0Ooo0Ooo0ooao
Oo0oo0oooao
OoOoo0oooao
OoOoo0oooao
O0Oo0oooao
O0Oo0oo0ooao
O0Ooo0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0ooogoao
OO0Oo0oooo
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
OO0Oo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooao
OoOoo0oooao
OoOoo0oooao
OO0Oo0oooo
O0Ooo0oo0ooao

g
a
O
a
u
O

O
OOoo0ooooao

googobao
goboogooad
oooooao
gooogobao
ugboobooooobad

O Oooo
O Ooogo
O 0O ogo
O O0ooo
O O0ooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O O0ooo
O 0Oooo
O Oooo
O Ooogo

g
g
O
g

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OO oo

oo
oo
oo
oo
ble

leD0OODOOOC

0o
oo
0o
0o
rum hip

O
O
O
O
O
O

goboooboooboboooboobooooobaoano
oooooooooboOooooooooooooao
gboboobobooboobogobobooobooboobogobao

O O
O O
O O

O Oooo
O Oooo
O
O
O
O
O
O
O
O
O

gooboooboobobooboobooboobooooboobonb
uboboobooboboboobdoobooboobooboobooboodno
ooboooooOoO0DooobobOOoooobooooobDooooooOoaor

ntb doooooooooobooboooboboobooooboonboao
ooooooooboooo.0ocooo0ooooooboobooooao
OO0oO0oooooDDoDOoOOoOoOgdOianclusion0ODDODOOOOOOOO
goboobooboobooboobooboobooooboooboaodnb
oad

Ooooooooooooooaog
OoooocooooooooooooooooQodg

Oo0OO0OoOo«e Oodao

O oOooo

O
A S Y [ [ Y Y [ |
O OO

I
-
-

O
e e s e e o e e . e e e A e e e e Y [ Y
=

(o)
e s e s e e A e ey e s e Y I A |

ag

Oo0OoOooQg®eogodgo

oooDooooao
physical integri
oooao Oo00

O
O
0
O

Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooog
Ooooooodg
OOoooooodg
Ooooooood
Ooooooood
Oooooooogdg
Ooooooodg
OOo0oooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooodg
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg

O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0oooao
O 0Ooo0gooo
O Ooogoo

OoDo0D0oooo
O0D00o0ooo
polyplasdonel
O000oooao
Oo0Do00oooao
OoDoo0oooo
O000o0ooao

oo0ooDOo0DoooooDUoooooooo
O O Crospovidoned DO OO OOGOAO
Handbook of Excipients, p. 143-144
oo0oDo0oDooooo0oDooooDoooao
Oo0oDoDooooDo0ODO0 oDooooao
oo0ooDo0oDooooDoDo0ooooDoooo
oooo0ooooao

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0O0Oo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao
O O0O0OoOoooao
O0Ooo0oo0oooao
O0Ooo0ooooao

DDDDDDDDDDDDDDDQDDDDDDD;DDDDDDDDDDDDDDDDD
OO0O0Oo0ooooao

Ooooooo0oooDooooooooooogodg
Oooooooooooooooooooooogoogoao
OoOooooooo0ooooooo0 oo ooooooo =

oooooooobooooboooooooobDbooocooooooobDbooOooo



e R ey [ s R s [y |

(5) JP 2005-507897 A 2005.3.24

ugboobooouoboobobouoboooboooboobooboobooaod

oooooobooooogao

AerosilO 00O O0ODOODO
Oo0oano

Ooooooood
Oooooooodg

O 0OooOgooo
O Ooogoo
OOo0o0oooogod
OooOoo0ooood
Oooo0oood
OoOoo0ooood
OoOoo0oooogod
OO0oo0oooogod
OooOoo0Ooood
Oooo0oood
Ooo0ooood
OoOoo0oooogod
OOoo0oooogod
Ooo0Ooo0Ooood
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOoo0oooogod
Oooo0ooood
Ooo0ooood
O Oooo
O Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
OO oo

oooao

gooad
.0obod. ugoaoaad
oooao
go
oooooao
:0ooobo:Od
g o
oooogao

googao

OoooooogoQgogoooao
OO0 oooDoooggogodg

O
O
O
O
O
O
O

oooooooao
:ooooboao:

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
O
O
O
O
O
O
O
O
O

oooooooao
goooboooan
goodaao O gbooogbodaoan
oooggao O O oooooooao
goboooooboobooobooboobooboooboooboobooboooboaodo

goooooooocoooooooboobooboooooooboboobocoooooooao
[bO0oOoO0ooObOoOoOoooogoooobooboboo]l]ocobobobooOooooobobooooo
gboooobooboooboobooboooboboobooobooobooobooboooboboboao
goooooooocoooooooboobooboooooooobobobooooooooao
gboooboboobobogobobobooboobooboobobooobobDbDao
ugboobooouobooboobooboboobooboooboobooboobaoado

O
O

O d

O 0OoOooog
]

O
O
O
O

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Ooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Ooo
O oOooo
O 0Oooo

OO0 oooooo4o0ooDooogogooooDooogogooQg
O 0Ooo

OO0 oooooogogog

cooooooooooobOoOoooobOoOooobDOoOooooboboooooDbDOo bo
oooDOo0Oooo0o0O00 DOoOooooDO0oOoooODO0oOoooDO0oO0O0oo0ODO0OOaDorapalog
ocooooooobODOoooboooobooao

oooood
coooooooOoOoooooOOoOooooODOoOoOooobOOoOooooDbODOoOoobooDOoOono
ocooboooooO0O0oO0 oDooobooboboooooOobDoooooboboooooDbDOooooao
ocooOoooooDOoUoOoooOoDOoOooooDOoDUoOooDoODODOoDUO0oDoDoDOoDUOoOooDoDDoDOoOono
ocoooooooOoOoOooobDO0oOooooODO00 DOoOooooODDOOoOoo

oooD0a0o
ocoooooooOoooooOoogoooobOoooooDOooooopoooooooo o
ocooOO0oooooOoOoOoobOOoO0DOoooDbO0O0oOoOODO0OO0OO0OO0DODO0O0OdOFormula ADDO
oooDOoOoooooooooooo

ocooood
ocoooooooooooobOOoOooboDbODbOOoDOooODbOOoOooOoDODDODO0DOoOoDDbODDbDOOnn
OO0O0O000D0DO0ODAOnaturally occurring compoundD OO OO OOOO0ODODDODAO
oooao

oooD0a0o

ocoooooooOoOooooOOoOooooODb0D0 DOO0D DOoOooooOoOooooDoooao
ocoooooooboooooDbOOoOooboDbObOOoDOooObDOoDOooOOoDbDDbODOoDOooDDbODbDOoOnn
ocoooooooDOoDO0ooo0DO0 OO0 DODODOoQo0ODO0ODU0DO0 OO0 Dooooooo
coooooooOoOoooooOOoOooooODOoOoOooobOOoOooooDbODOoOoobooDOoOono
ocooOOooooao

oooood
coooooooOoOoooobOoOooooODOoOooooOobOOoDOoooOoDoDbODOoOoobDbDOoOono
ocoobooooDo0O oooboooooboobDboooooOobooooobobobOoooooDbDDbooooao



(6) JP 2005-507897 A 2005.3.24
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ooooooooDO0oO0.0o0o0oo0ooD0O0o0oo0oDOo0DU0DO0ooDoODoD0DO0.000o0DooDOoooao
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
OO0 0OoOO0oD0ooooDODO0D.00o0o0ooDoDoDOooooDOoooooao
O0O00gao
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
000000 o0DoDoooooDoooooooOoao
Oo0Do0oo0ooo
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
Oo0oo0D0Do0ooooDoooooDoDooooDoDoDooooao
Oo0Do0oo0ooo
00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
000000000 D0DO0OO00000O0D0O0O0D0OOaOHandbook of Pharmaceutical Excipie
ntsO pub. Pharmaceutical Society of Great Britain and American Pharmaceutical As
sociation, 1994, pp. 229-2320 0 000 D0DD0D0ODOOOOOO0OO0OODDDODODOOOOOO

uoboooboobooboobooboo obooboooboooboooboboooboobodab
OCOO0OO0OOO0OOPharmacoatD D00 O00ODOOO0OODODODOOOODOODODODOO

O

gooogao

ugboobdooboboobobooboobooobooboboobooboouobooboboao

O

gooogano

oooooooobooood0 ocooooooooboboooooooao

ooooooooooboooogoooooobooboo0oo0o0 coooooooboDbD ooobooOoo
OO0O0O0O0o0o0DDOOOPovidoneD D DODDOODODOUOHandbook of

nts, p.

Pharmaceutical
392-3990 000000 O0OO0ODO0OODODOO0DDODOODOOOODODOODDO.,0O0DOOoO0On

Excipie

,0gooooooooboboobooooooobobbooood0 ooooooooao

Oooooooooooooogooooao

Oo0ooooooooooooogoQgdg
OO0 oooooogoooooooggg
OO0 Do oDooogoooooogogdg
Oo0ooooooooooooooQgodg
Oo0ooooooooooooogoQgg
OooooooogogQgogooQg
Oo0ooooooggogooQg
OO0 oooDoooggogog
Oooooooood
Oooooooodg
Oooooooodg
Ooooooogod
OOoooooogod
OoOoooOooood
Oooooooodg
Ooooooood

O Oooo

O Ooogoo

O 0O oo

goooaooaoan
ooooooao
goooogoad

O O0ooo

,0oooooo,d
ooooooooao

OoOoo0Oo0ooao
OoOoo0oooao
OoOoo0oooao
O 0Oo0oooao
O0Oo0oo0ooao
OoOoo0oooao
OoOoo0Oooao
OoOoo0oooo
O0Oo0oooao
O0Oo0oooo

Ooooooogogdg
Oooooooogogod
Oooooogogdg
OoooooogogoaoQg
Ooooooogogaog
OOoooooogogdg
Oooo0oooogQgQd
OoooooogogQg
OoooooogogaoQg
OoooooogogoQg
Ooooooogogaodg
Oooo0ooooggod

Oo0oooooogoggogooQg
OO0 ooooooggogog
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo

OoOoo0oooao
OoOoo0oooaoo

g
a
O
g
u

g
u
O
g
U

goodgad
00000
EudragitO

O

O

O

O

O

OoooooogoQgQd
OooooooogogooQg
OoooooogogoaoQg
Oooooooggdg

oooooooobooooooooooao
ooooooooao

gooboooboooboobooobobonn
gobooobobooboooooboooan
ooooooooboooooogoao
g, 000000000000D000
uboboboobobooboobad
KlucelDDOOOODODODOOODOO

10

20

30

40

50



@) JP 2005-507897 A 2005.3.24

unbooobooboboobdoobooboobo oboobobooboobo ocoobao
OO0OO0OO0O0OO0OO0OONIssoDODOOO0OODDODO0ODOOODODOODOOODDOO

oo
oad
oo
g o
610

O
O

e e e s e e e e e e e e e A e O s [

I [ [ e e s O i Y
oo o0oOOoo00o0DO0D=oOo4oUooDoDooogogoooDooogogB

O

Oooooooooooooggg
OO ooogUooooooggdg

O o

DDDDDDDDDDmDDDDDDDDDDDDDDD
DDDDDDDDDDODDDDDDDDDDDDDDD

O

0o
0oDO00oooOo0D0OdoooD0oo0ooooDoDU0oooDoODoDoDooooDooDooooOo
00000000000 ooDo0oUooooDo0Do0DoooDDoDo00g0 Dooooooao
0000000 O00O0ODOO0OHandbook of Pharmaceutical Excipients, p. 355-3
ooooo
0o
O00D0OO0D0ODO0OO0D0OO0OD0OO0OO0OD0ODOsaturated polyglycolised glycerided O 0O O
OD0D0D0O0OD0DD0ODO0D0DO0O0DO0ODO0OOGelucire0 0 000D0OO0DOO0DODOODODODOO
00000000000 o0DoDo0Do0Do0ooDo0Do0DoooDoDoDoDooDoDoDoDoooao
Oooooooao
0o
0000000000000 00O0D0DO0D0DO0D0DO0O0D0DoaO0DO0ODODOoDOOOOO
pOO0O0ODODO0DO0DOO0DODDODO0DOO0DO0ODODUODODODODODBRUOODODDODUODODDODDODOOO
00000000000 ooDoooooDoDooppOODO0DO0OO0OOoOODODODOoOOOOn
0oDO0o0oooOo0D0Do0oooDoooopepODU0DO0OO0DODODO0DOOoOODODODOODROO
0oooopOO0O0Od0O0ODO0DO0DO0DODODU0DODODODDODO0DOOoDODODODOODODOO
g 0000000000000 DD0DDe 00000 O0oOoDOoDDODODODOoDOoOOooOooOoao
Do 00O0OD0DODDODODOOODODODODODODODODaODODO0DODODODOODOOODOO

oooooobooooogao
.0o0o0o.
ugbooboooodobad

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

.00o0o.0o0o0od
goooooboooodgd

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

gboooboooobooboobooboooboooboobobooboooan
oooooooooooooooooboo oboooocooooooooao
gbobooobooobooboao

O
O
O
O
O
O
O
O
O
ooo00o0oooD0DOooooDOoDU0oo0oooDOoDooooDOoDoDooDoDoDooooao
00000000000 ooDo0oo0oo0ooDoDoDoooDoDoDoDooDooDooooao
0oo0D0o0oo0o0D0oDo0ooooDoDo0oo0ooDoDoDoooDoDOoDoDOooDoDoDOoDoOooOooOao
O0000 0D000D0D0O0Qo0oDO0D0OooDoDOoDO0OOdAvicelDDOOODODOOO
O0OPharmacelU 0000 DODDOOOOOOOEmcocellD DO OOOODODOADO
OO00OVvivapur O OO ODOODOODODDOODOODORDAdDOHandbook of Pharmaceu
ipients, p. 84-870 0 0 0 000 000D0D0ODOCOODOOOO0OODDODDODODOOOO
oooooooood
O
00000000000 ooDo0oo0oo0ooDoDoDoooDoDoDoDooDooDooooao
.000o0o0000o0o0oD0DU00D0D . Joo0oDoDU0oo0ooDoDoODo0DO0o0ooDoDOoOooao
oooDooooooooooood

O

oooooooooooao
goooboobobogd gboboooooboooboao

0 oooooooooooooooooao

g
gboooboobooooobaoado gobooobooobooboooboobood

0

g

O

O
ooad O
O O
O O
ood OOPluronicO 000 O0OOOOO0OODDDODOO OO OdPoloxamerd OO
Ooooaod O0D0ODO0OO0ODODO0OO0O000DO0O0OH. Fiedler, "Lexikon der Hilfsstoffe

fur Pharmazie, Kosmetik und angrenzende Gebiete", Editio Cantor Verlag Aulendor
f, Aulendorf, 0DDODO0OOCOOOOO (1996) 00 0D0D0D00COO0OOOO0OO0ODODDDOODOOO

10

20

30

40

50



O
O

O
O
OJ
O
O

Oooooooooooooogoogoooao
O

Ooooooooooooogogoooao
OO0 o0Dooo4dgUoooDooogogooao
Ooooocooooooooogod

O

oooao

OoOoo0ooood
OO0oo0ooood

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

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
O
O
O
O

Oooooooo0ooooooooooooogodg
O
O

[ Ry |
O0Ooo0oooao
O 0Oo0Oooo

OOo0oooooooooooooooooooogod
O0Oo0oo0ooao

OO0 o0oDooo0o4dgooDoDoogogUooooooogd

I s e e e [ e o s [y I |
e e e e e R [ s [ |
OOoDoDoDooo4o0ooDoooo4ogoooooogdg

O
O
O
O
O

O
co-evaporatel
ooooooao
oooooao

(8) JP 2005-507897 A 2005.3.24

oooooooboooobocoouoooooobobboobooooooobobooboooo
goooooboooobooooooooboboobooooooobobDboooo

SolulanD0 O ODDODOOOODODOOODODDOOODODOOOODODDODOOGO
gboobooboooboobooooobooboagadnb

O O

g
u

PhospholiponO

O

g
u

O

O

g
u

O

O

g
u

g
u

O

O

g
u

g o
u o

O
O
O
O
O
O
O
O
O
O
O

gooobooboab

O
O
O
O
O
OJ
O
O
O

gboooboobooboad

goooboboobooboooboooboobonob

g o
u o

O
O
O
O
O
O
O
O
O
O
O

O0O0LipoidD OO DO
gooboooboaoobodahb
oooooooooao

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

gobooobooobogobobobogobooobgobooboboogoboboboboobonb
.gboooboooboocoooboobobooboobobooboobooooboobnn
ooooooooOoobooooooooooobooooooooao

gboobobouoboobobouobooboobooboooboouoboooboaa
goooooooocooooobo.oooobobboboboobooogo.ocooo
.goboooboooooboobobooobooboobooobooboaodab

O Ooo0ooo
O Ooooo
O Ooooo
OO oOgooo
O 0Ooo0ooOoo
O Ooo0oono
O Ooooo

O
O
O
O

ooooooobooooocoooooooboDboooboo
gbooobobebOooboboooboobonb
gboboobobobooboobooooobooboaodanb
oooooooboooooooooooao

gboobobouobooboobooboobooad
ooooooooocooooooooobao

O O
O d
0O O
[ |
[ |
O O
O d
O d
[ |
[ |
O O
O d
O d
[ |
[ |
[ |
O d
O d
[ |
[ |
[ |
O d
O d

ocobODbO00ooooObOO0oO0oooDbDOoDOoDOooDobODDbOO0o0Onn
ocoopoOoooooDO0oOooooDoOoooooOoOoo
ocooOoOoooobOO0oOooooboDOoOoOoooboDboOoOono
O00000D0Oco-precipitate0 0 DD DODOOOOO
ocoooOooooboDOoOooboooOoooooOooo

o.0oooooogooooobobobooooooboboooOobobooooooboboboDoboOon
ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog
OoooooooOoogoo
OooooooogoQgoo

Ooooooooooooooooooodg

(9]

OoooooogoQgdg
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood

O

Oo0oooooo0ooooooo0 oo oooooooDoooogQgoQg

OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog
OoooooooOoogoo

OoOoo0oood

t al.

0

O

O

O

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg

ogaod
oonf
uod

oo
oo

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo

O
g
u

O
O

oooooooooooban
.0o0o0ooooooooob.
oooooooao
oooooooao

odagd
oono
uon

O d

ooaod
ooad

O g

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

ooogao

O

O

O

Crospovidoned
Ooo00oooo
OooDo0oooo
Oo0o00oo0ooo

ooooooao

O 0Ooogogo
O O0Oogogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogogo
O Ooogogo
O O0Oogogog
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogogo
O Ooogogo

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

~
©
~

|
[

JP 2005-507897 A 2005.3.

OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

.O0gooooooogao
gboogoooboobad

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

OJ

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

.0000o0o00o0o0o0o0Do0Do0o0oo0Do0Do0D0o0oo0oDo0Do0Do0ooDoDoDo0Do0ooDoDoDoDoooaon
oo0ooDOo0Do0oo0oDOo0oDo0oo0oooDoDOoDO0ooDODO0DU0DO0OoDOoODODO0DUO0OoDOoODoDOoDU0DOoOoDoODDoDOoOno
00000000000 oo0DDoDO0DO0o0o0o0DO0D0DU0oOoDoDo0Do0ooOoDo0DUoDoOoooDoDoOOao
Oo0DoDo0Do0oooDoDOoo0ooooDOoDoDoooDoDoDooooOoao
ooooaod
.0000o0o000oo0o0Do0Do0o0oo0Do0Do0D0o0oo0ooDo0Do0ooDoDoDo0oDo0ooDoDoDoDoOoooaon
0o0ooD0Do0oo0oDo0Do0oo0oooODDODO0DO0o0oo0oDO0D0DO0o0DOoDDODO0DUO0o0DOoDoDOoDoDOoOoDoODoDOoDOn
oo0ooDOo0o0ooooDOoDooooDooooooDOoo
ooooao
.0000D0O0OO0D00O0D00dTheory and Practice of Industrial Pharmacy,

Lachmann

ooogao
ooogoao

sachetO
oooad

O
O
O
O

98 D000 O0DOODOOOOODODLODDODOODOOLODODOODODGO
gooobooooboobooboobooboobobooobooboooboobooobnn
oooooooooooooooooooobooooooooboDboOobooooooooao
goooobooogobooboboobooboooboobobod
gooaoano
.0oooooooobobooboooo0ogoooobboooooooooboboooboooOogdd
goooboboooobooboobooboobooboobooboobobooobooobnn
ooooooooooooooooooboobooooooooboobOobooooooooao

O d

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 [ |

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

e [ ey e [ s [y [ |

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao

O
O
O
O

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

O Oooo

O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo

O Ooo0oooo
O Oooooao
O Oo0oooao

O Oooo

O Oooo

O Oooo

O 0Ooogo

O 0Ooogo

O 0Oooo

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 [ |
I [y |
I s [ |

O

(10)

JP 2005-507897 A 2005.3.24

ugboobooboboobobobooboobooboo.boogaao

.00co0oo0oooobooboao

ooogao

O
O
O
O

[ |
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 [ |
I [y |

O 0Oooo
O Oooo
O Oooo
O Ooogoo

O
O
O
O

U
u

O
O

O 0ooo

O
O

g
g

O 0Oooo

g
a

oooooooooOoocoooooooboooon

O
O

O Oooo
O Oooo
O Oooo

O

O
O
O

O 0oo o

O

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

O 0Oooo

ooao
tablet pressOd
ooooDooo
ooao

O

googao
googan

O Oooo

O

g
u

g
a

O Oooo

O

g
u

g
a

O Oooo

O

g
u

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

g
u

O Oood

O

0
4

O

0
O

O 0Oooo

O Ooo0ooo

O

O Oooo

O O0ooo

O

O Oooo

O O0oogo

O

uoano

O Oooo

O Ooogo

g
u

O 0Ooogo

O 0O oo

g
t

O 0ooo

O O0ooo

g
g

O Oooo

O O0ooo

g
a

O Oooo

O O0oogo

g
a

O Oooo
O Oooo

O Ooogo
O O oo

O
OJ

oo
g o

.gbooboocooobobobbooboobooboao
oooooobooooooao

ooao
oo

O 0ooo

O 0Oooo

O Oooo
O O
O O

O O0oo o
O O0ooo
O O0oogo
O O0oogo
O Ooogo

O OoogogooQg
OO ogogog

O
O
O
O
O

googao
gooaao

European Pharmacopoeial 0 OO0 OO ODO .0O .0 O0OO
000 .0000000D00000D0D0D0UO0OoOoDOoOooOoao
oooDo0Do0oooooD0oooooDoDo0DOoooDoDoooooOno
ooopooooood

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 [ |

Oooooooooooooogooooao
Ooooocoooooooooooooao

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 oOooo
O 0Oooo
O 0Oooo

I Y [y
O 0o oo
I [
O 0o oo
O 0Ooogoo
O Ooogo
O 0o oo
I Y [
O 0o o0oo

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O
O

O 0OooOgooo
O Ooogoo
[ 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

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao
OO0Oo0oo0oo0ooao
OOoo0ooooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao
O0Ooo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooao
O0Oo0Oooo
O0Ooo0oo0ooao
O0Ooo0oo0ooao
OOoo0oooao
O0Ooo0oooao
O0Oo0oooaog
O0Ooo0oo0ooao
O0Ooo0oooao
OOoo0oooaoo
O0Ooo0oooao
O0Oo0oooao

Ooo0oooooooooooooo0ooDooooooooooQogogoao
OOoo0ooooao

Ooo0oooooooooDooooo00 oo oooooooDooogQgogoaoQg

O OooOooo
O Ooooo
O O0OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OoOgoo
O Ooo0ooo
O Ooo0oono
O Ooooo
O Ooooo
O OoOgoo
O O0Ooo0ooo
O Ooo0ooOono
O Ooo0ooo
O OooOooo
O OooOooo
O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
O Ooooo
O Oogoo
O Ooo0ooo
O Ooo0ooOoo
O Ooooo
O OooOooo

O
O
O
O
O
O
O
O

(11)

[

JP 2005-507897 A 2005.3.24

0000000000000 00O00O0O00O00O000
palpably firm0 000D O0O0OO0O0O0ODO0OO0OO0O0O0OO
0000000000000 O0O0O00O0O0O0O00O000
0000000000000 D0OO0O

oooooooboooooogao
gooobooboboobonb
ugbooobooboboobooadhb

0ooDobOoooDoboooaann
0.0 0oDooooooooao
KraemerQ 0D OO O OODODOOO
0o0ooDbOoooDoboooaaanb
oooDoDoDoooDoooooaa

I Y [

ooooooooooooouoooobobooobooooooooboooooOoan

O

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O Ooogo

O Ooogoo

I [ [

O 0o 0o o

O Ooo0ooooao
O 0Ooo0ooooao
O 0O0Oooooao
O 0Ooo0oo0oooao
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooo
O Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
O O0Oo0oo0oooao
O 0Ooo0oo0oooao

O

O

O

O 0Oooo
O O0ooo
O 0Oooo
O Oooo
OO oo
O 0Oooo
O 0Oooo

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

OoOoo0oo0ogano

O0Oo0oo0oo0oao

O0Ooo0oooao

O
O
O
O

O0Ooo0oooo

KraemerJd D000 O0DO0O0OD0OO0OOO0OODODOODODRDO

.ooooooooooao
goooooooooobao

O
O

O0Ooo0oooao

0
0

O 0Oo0oooog

oooooooooaon
oooooooooaon

oooooooooan
gooobooboab
gooboooboaoobodahb
.0o0o0ooooooao

gooobooboaoanb
oooooooooaon

oooooooooan
oooooooooao
oooooooooaon
oooooooooaon

10

20

30

40

50



e s R R s [ B iy
e ey e e e e s e
e e e e e e s e ) s e e e e e s ) R Y Y Iy
e e s e e e s ) e e e e e e e s e e O R o

O

ry and Practice

Ooooooooo0oooooooDooDooooooooooooQgogogoao

OoOooooooo0oooooooooooogogogoogoaoQg

O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0ooo
O 0Oooo
O oOooo
O Oooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo

Oooooooooooooood

O

O

gooad
oogao
oooao

oooao
oblongO
oooao

O

O
O
O

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

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood

O O
O O
O d

Ooooooooooooood
O Oooo
O Ooogoo
O 0O oo

O Ooooo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo

O

O O

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

O O0ooo

O
O
O
O

O O0ooo

OOoo0oooao
OOoo0oooao
O Ooo0oooao

O 0Oooo

O Oooo

O Ooogo

(12)

O O
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
O
O

O 0Oooo
O o0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
OOoo0ooo0oao
OOoo0oooao
O Ooo0oooao
O Ooo0oooao

.0oboooboobooaDb.
goboooboobodaobdd

0O O
[ |
[ |
O d
O d
0O O
[ |
[ |
O O
O d
O d
[ |
[ |

O O0ooo
O O0ooo
O Oooo
O Oooo
O Ooogo
O 0ooo
O O0ooo
O O0ooo
O Oooo
O Oooo
O 0O ogo
O O0ooo
O Oooo

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

uboobooboboobooboobooobaa

of Industrial Pharmacy,

3rd Ed, 1986,

JP 2005-507897 A 2005.

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

H.

O Oooo

0
O

O 0O oo

O
O

O O0ooo

O
O

O O0ooo

O

O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

O

O

oonf
gboooooboonbad
.0o0ooooooooao
og.0boo0ooboobon
gboogoooboobad

O Oooo

O Oooo

O O oo

O
O

O O0ooo

Lachman et al.

Sucker et al,

O
O

O O0ooo

O
O

O 0Oooo

O
O

O Oooo

.24

O
O

O Ooogo

The Theo
Pharmazeu

10

20

30

40

50



(13) JP 2005-507897 A 2005.3.24

tische Technologie, Thieme, 1991, Hagers Handbuch der pharmazeutischen Praxis, 4
th Ed. (Springer Verlag, 1971) 0O O O Remington®s Pharmaceutical Sciences, 13th E
d., (Mack Publ., Co., 1970) 000 0ODDDODOODODOOODODODDODDODDOOOOO
oooooao
Jododoo0ooo0oooo0oo0oO0O0UooUooDoDoo0o0U0U0OooUooUooOooDoDoooDoOoOooOoooaon
o000 ooo0oUoU0UoUoUO0Do0DoDoO00U0UU0OoUUoODoODoDOoOoODoODUoUOoOoooOooOoao
ooooooooDooooooooao

a0l 000000 O0DD0DO0DO0DoDOoDOoDO0o0DO0o0Do0Do0oDoo0oDOooDoDooDoooDooDoooad
oodooooooDoDooo0U0ooUooDoDoOoo0U0O0DoUooUOoDoODoDooDoODUoOooooOooOoao
0o0o0ooooDoDoDooOo0O0o0o0oo0o0DoDoDoooo0O0o0ooooDoDoDooooOoooooaon

ooooao

oooogoao

b0 OOODO0ODODDODODO0DODODODO0DO0DO0DDDODOoOOoDO0DO0OoOooODoODoDoDOoOOoOOoOOooOooOoooaon
O 0O 0O O arthritis chronic progrediented D 000 O00OODOODOODOOOOODOAO
goooooooooogoQogogogoooobofoogOoUogooooDpobpoooUogogooooo
0o0ooooooDoDooo00ooU0o0DoDoDoooUo00ooooDoDoDoooDooooooaon
gooooooooOooQoQogogoUooooDoooUoUogUooooopoooUoggoooao
OO00O0O00D0ODOOO0OO0OO0OOOOSsclerodomal D00 0O0ODODOOCOOOOOODODDGO
goooooooDoDoooOoOooooooDoooU0oO0ooooDoDoDoooUoOoooooao
googoooooooogQoQogogoUooooofooUoUogUoooooDobooUoggooooo
0o0o0oooooDoDooo00o0oo0ooDoDoooo00o0ooooDoDoDoooooOoooooaon
gooooooooooOoOogogoooooDoooUoU0ogUooooDoDoooUogoooooao
goooooooooogoQogogogoooobofoogOoUogooooDpobpoooUogogooooo
0o0ooooooDoDooo00ooU0o0DoDoDoooUo00ooooDoDoDoooDooooooaon
oodd

oooooao

c0oooooooooano

dd00DODODOOOCOoOU0oOoooobobbooooogoo
eJ0D0DDODOODODOOODODODODO

f0OODODDODOOQOOoOOooooooooao

g 0O0bOOOCOOO0OUO0O0oOoobobDbOoOOooOoOoooobobpbooooo

ooooooao

oogoogoao
gooooooooooogOogogooooobooogOo0ogoooooobDoboboogogoooooo
goooooooDoDoooOoOooooooDoooU0oO0ooooDoDoDoooUoOoooooao
googoooooooogQoQogogoUooooofooUoUogUoooooDobooUoggooooo
oo0oooooooDoooooooao

all

goooooooooboOoOoQoUooooobDoooU0oUogooooooooogoao
00o0oooooDoDooooooooooooao
gooooooooOooQoQogogoUooooDoooUoUogUooooopoooUoggoooao
oooooooobooooOoOogoooooobooboooogooooao
oooooooopoooogod

ooooooooao

oooooao

bpOODOODOOOODODODOODODODODDODODODODOODODODODOODODDODODODDODOOOOGO
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
gbooaogboaooodghb

oooooao

10

20

30

40

50



cuboonoad

Ooooooo0ooooooo0o oo oDooooDooDoDooooooooao
Oo0oooooo0o0ooooooo0o oo oDooo oo ooDoDooogogooooao
Oo0oooo4o0dooooooo0 oo oDoDooo oo oDoDooogooooao
OOo0o0ooodUooooooUddUooDoDooUoUoDUUoooDooDo4gooooao
Oooooocoo0oooooooooDoooooooDoooooogoooao

.gboooboooooboboboobooboboag.

OoooooooQooooao

Ooooooogogogoooao

OoooooogQgoooao

OO0 ooDoogQgoooao

Ooooooood
Oooooooodg

O

O

[ |

O
O
O
O
O

O Oooo
O Oooo
OO oo
O 0ooo
O Oooo

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

g
u

Ooooooooo0ooooooo0oooDoDooooo0ooDooooogogogoao

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo

O
O

g
u

OJ
O
O
O
O
O
O
O
O
O

g
u

O

O

O

(14)

oooggao

ooooao
ooogaod

googao
goodaao

JP 2005-507897 A 2005.

OJ
O
O

O
O

O
O
O

O
O
O

g
u

OJ
O
O

oo
ood

g o
u o

oooggao

ooooao

googao

googao
goodaao

oogdd

ood
ood

oono
uoano

3.

O O

O O

24

oooooooobooocoooooooooboobooooooooao
id0ooooooDbOooOoO0oOoooooooownooooooDaO
gbooobobooboobad

O

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

O

uoano

O

g
u

O

g
u

g
u

O

g
u

ogoogao

O

O
O
O
O
O
O
O

O

O

O

O

ooooao
oooooooooooooooooao

O

g
u

O

g
u

ooooooao
.ooooboobobooboboooboobonb

gboooboobobooboobooobooboooad
ooooobobooocooooooooboooobooogo
gooooboboog

O

g
u
O
g
O

ogooad

gooad
oogdad
ogooad

Oo0o0oad
oo0oad
tenside

ogooad
gooad
ooogagd
oooag
ooogao

goooanb

goooano

[ R |
[ o R |
[ I |
[ B R |
[ B R |

Oooooao
Ooooaoao
materialO

goooanb
gooaoano
goooao
gooagao
ooooao

ooooooboooogoao

uobooobooooboonobod

O

O
O
O
(]
O
O
O

O
(]
O
O
O
O
O

O OooOooo
OO oOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O 0Ooooo
O 0o oOooo

O

O

O

10

20

30

40



ooooooooogooo BT T T T T
o O O e e e e o O o O o R
o O e e e e s o O o R o R
o O e e e e A A o R o B o R

L T e T e T e T e T e T e T e B |

O

Oooooooooooooogooooao

(15)

A0—0— (22— Fo&xioFi) —TFvAgi
TFELE Fedy T
HPMC 3 ¢p s
T h—RA—KHH (2004 v =)

it

O

O

ooano

ocoooooobooooooowmooooboObOOoooobDOoOooobooo
oooooooooOwwiDooooOoOoOoooooooobooooooao

JP 2005-507897 A 2005.3.24

HEE (g) EE%
0.04 2.0
0.004 0.2
1.6 80.0
0.356 17.8
2.0 100

ido0o00ooooO0ogooooDoooooooooooDooooooOono

i0doaogano
ivO O

im0 fdooooooocooooooooooooooooooovbOoono
ooooooooboboOoooouoooooboooooooooobooooboooOooao

g
u

O

oooao
goobooboobooobooboboooboobooobooobobobooboooboaodnb

40-0— (22— FuFizFu)

7o ARE Ry (B

Trr A (BEEE)

AT TV o~ T AR A

mA 77 b—2
it
Ooo0O0Q
OooDoooo
ODoDoo0oo
OooDoooo
OoDoooo
Ooo0O00
ooDoooo
OoDoooo
OooDoooo
OooDoooo
ODoDoo0oo
OooDoooo
OoDoooo
Oooooo
Ooo00Q
0O0oOo
OooDoooo
OooDoooo
ODoDoo0oo

— ALY SD 2% 5

ido0o00ooooO0ogoooobOO0oOooooOoooooooooooboOoOono
oooODboO0oooobOO0oOoooOoDO0O0owobODbDOO0DO0D.0oobODbO0oooao

goooan

O

O oo oooog

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

O

O 0O0ooooog

O

Ooooooooo
O 0Ooo0oo0oooao
O 0Ooo0ooooao
O 0Ooo0ooooao
O O0OoQgooooao
ocoooooz

O

O

ii0ooooo0 .ooooogooooboogoooopoooooo
ooooooooooogao

O

O
O
O
O

O Ooooo
O Ooooo
O OooOooo
OO o0goo
O 0Ooo0ooo
O Ooooo

g
u
O
a
O

i1i000o0oo0o0o0o0ooobo0oooobooooooDan

gbobooobooobooobooboob.n
ubobooboobdoobooboodgab
oo oooooobobooobodo
gbooooooobooboobooboag
oooooooboooboooogo.ogog.

gboooboooogobooboboDbDao
gboobooobogobdoo.ooohb
gooooobooocoooooooaob

10

20

30

50



Ooooooooooooood
Ooooooooooooood
OoDoDooooogogooooood
OO0 o0DoDoooggooooood

OooooooQgoao
OooooooQgoao
Oooooogdg

Iy |
I [y |

(16) JP 2005-507897 A 2005.3.24

ubooobooooboobooboboobooboobooboobooo.bog.
oooooooooao

.ooooooooboboobooooooobbooboooooooboobooon
gooobooboogobooooboobobooboobobooboobao

Ooooooggdg
Oooooogogdg
OooOoooooOodg
OooooooQgodg
OoooooQgdg
Oooooogoogdg
OOooooogogdg
OooOoo0ooooQgodg
OooooooQgodg
OoooooQgdg
OooooogooQgdg
Oooooogogdg
OooOoo0ooooOgoadg
Oooo0oooQgdg
OooooooQgdg
OooooogooQgdg
OoOooooogogdg
OO0 oooogoogdg
OooooooQgdg
OoooooooQgdg
Ooooooogdg
Oooooogogogdg
Oooooogoogdg
OooOoooooOodg
OooooooQgdg
OoOoooooaoo
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoo0ooooao
OOoo0ooooao

10



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

WO 03/028705 Al

an

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

(19) World Intellectual Property Organization
Tniernational Bureau

{43) International Publication Date
10 April 2003 (10.04.2003)

PCT

(10) International Publication Number

WO 03/028705 Al

{51) Taternational Patent Classification”
31/435, 314445

A61K 9720,

{21) International Application Number:  PCT/IPO2/10890

{22) Taternational Filing Date:
27 Seplember 2002 (27.09.2002)

(25) Filing Language: Tinglish

{26) Publication Language: Linglish
{30) Priority Data:

01234004 28 September 2001 (28.09.2001)  GB

{71) Applicant (for ail designated Staies except A1, US): NO-
VARTIS AG |CH/CH]: Lichtstrasse 35, CH-4056 Basel
(CIT).

(71) Applicant (for AT only): NOVARTIS PHARMA GMBH
[AT/AT]: Brunner Strasse 59, A-1230 Wien (AT).

(72) Inventors; and

{75) Iuventors/Applicants (for LS only): HAEBERLIN, Bar-
bara [CH/CH]; Binningerstrasse 5, CH-4142 Miinchen-
sicin (CID). KRAMER, Andrea [DE/DE]; Vogesenstrasse

11, 79276 Reute (DE). HEUERDING, Silvia [CH/CH]:
Riitlistrasse 2, CI1-4051 Basel (CII).

(74) Agent: GROS, Florent; Novartis AG, Corporate Intellec-
tual Property, Patent & Trademark Department, CH-4002
Basel (CII).

(81) Designated States (nafional): Ali, AG, AL, AM, AT, AU,
A7, BA, BB, BG, BR, BY. BZ, CA, CH, CN, CO, CR, CU.
CZ, DE, DK, DM, DZ, EC, BE, ES, FI, GB, GD, GE, GII.
IR, 11U, ID, IL, IN. IS, JP, KE, KG, KP, KR, KZ,LC, LK,
LT, LU, LV, MA, MD, MK, MN, MX, NO, NZ, OM, PH,
PL, PLL RO, RU, SLL, 8G, SL SK, T2, TM, TN, TR. T, UA,
US, UZ, VC, VN, YU, 7A, 7W.

(84) Designated States (regional): Lurasian patent (AM, AZ,
BY, KG, KZ, MD, RU, 'I'J, TM), liuropean patent (A1, B,
BG, (11, CY, C7, DE, DK, EE, ES, FIL FR, GB, GR, IE, IT,
LU, MC, NL, PT. SE. SK, TR).

Published:

—  with inlernational search report
hefore the expiration of the time limii for amending the
claims and to be republished in the event of receipt of
amendments

For bwo-letter codes and other abbreviations, refer o the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: PHARMACLUTICAL COMPOSITIONS COMPRISING COLLOIDAL SILICON DIOXIDL

(57) Abstract: A phar 7 comprising a

solid dispersion, a disintegrant and colloidal silicon dioxide,

wherein the composition comprises | 1o 5% colloidal silicon dioxide by weight.

JP 2005-507897

A 2005.3.24



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

25

30

(18)

WO 03/028705 PCT/EP02/10890

Pharmaceutical Compositions

This invention relates to novet oral pharmaceutical compositions comprising a macrolide,
e.g. rapamycin or a derivative thereof or an ascomycin, in a solid dispersion.

The term "macrolide” as used herein, refers to a macrocyclic lactone, for example a
compound having a 12- membered or larger lactone ring. Of particular interest are the
"lactam macrolides”, i.e., macrocyclic compounds having a lactam (amide) bond in the
macrocycle in addition to a lactone (ester) bond, for example the lactam macrolides
produced by microorganisms of the genus Streptomyces such as rapamycin, ascomycin,
and FK-5086, and their numerous derivatives and analogues. Such lactam macrolides have
been shown to have interesting pharmaceutical properties, particularly immunosuppressive
and anti-inflammatory properties.

Rapamycin is an immunosuppressive lactam macrolide that is produced by Streptomyces
hygroscopicus. The structure of rapamycin is given in Kesseler, H., et al.; 1293; Helv. Chim.
Acta; 76: 117, See, e.g9., McAlpine, J.B,, et al., J. Antibiotics (1991) 44: 688; Schreiber, S.L.,
et al., J. Am. Chem. Soc. (1991) 113: 7433; US Patent No. 3 929 992. Rapamycin is an
extremely potent immunosuppressant and has also been shown to have antitumor and
antifungal activity. Its utility as a pharmaceutical, however, is restricted by its very low and
variable bioavailability. Moreover, rapamycin is highly insoluble in aqueous media, e.g. water,
making it difficult to formulate galenic compositions. Numerous derivatives of rapamycin are
known. Certain 16-O-substituted rapamycin derivatives are disclosed in WO 94/02136, the
contents of which are incorporated herein by reference. 40-O-substituted rapamycin
derivatives are described in, e.g., US 5 258 389 and WO 94/09010 (O-aryl and O-alky!
rapamycin derivatives); WO 92/05178 (carboxylic acid esters), US 5 118 677 (amide esters),
US 5 118 678 (carbamates), US 5 100 883 (fluorinated esters), US 5 151 413 (acetals), US
5 120 842 (silyl ethers), WO 93/11130 (methylene rapamycin and derivatives), WO 94/02136
(methoxy derivatives), WO 94/02385 and WO 95/14023 (alkenyl derivatives) all of which are
incorporated herein by reference. 32-O-dihydro or substituted rapamycin derivatives are
described, e.g., in US 5 266 790, incorporated herein by reference.

Further rapamycin derivatives are described in PCT application EP96/02441, for example
32-deoxorapamycin  is described in Example 1, and 16-pent-2-ynyloxy-32(S)-

JP 2005-507897 A 2005.3.24
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dihydrorapamycin is described in Examples 2 and 3. The contents of PCT application
EP96/02441 are incorporated herein by reference.

Rapamycin and its structurally related derivatives are termed collectively as "rapamycin and

rapamycin derivatives”.

The ascomycin class, of which FK-506 and ascomycin are the best known members,
comprise another class of lactam macrolides, many of which have potent
immunosuppressive and anti-inflammatory activity. FK-506 is a lactam macrolide
immunosuppressant that is produced by Streptomyces tsukubaensis No 9993. The structure
of FK506 is given in the appendix to the Merck Index, 11th ed. (1989) as item A5. Ascomycin
is described, e.g., in US patent 3,244,592. Many derivatives of ascomycin and FK-506 have
been synthesized, including halogenated derivatives such as 33-epi-chloro-33-desoxy-
ascomycin described in EP 427 680. Ascomycin, FK-506 and their structurally simitar
analogues and derivatives are termed collectively "ascomycin and ascomycin derivatives".

On oral administration to humans, solid rapamycin or rapamycin derivatives, may not be
absorbed to any significant extent into the bloodstream. PCT application WO 97/03654, the
contents of which are incorporated herein by reference, describes pharmaceutical
compositions in the form of a solid dispersion comprising a macrolide, e.g. a rapamycin,
ascomycin or a derivative thereof, and a carrier medium. These compositions provide
improved bioavailability of drug substance, are convenient to administer, and are stable.

However for certain groups of patients, oral administration of medicaments in solid tablet
form is either undesirable or impractical. In particular, children and elderly patients may be
unable to swallow such tablets conveniently. For these patients, it is typically more desirable
to provide a tablet which can first be dispersed in an ingestible liquid, before consumption by

the patient.

For administration to children and elderly patients, it would be highly desirable to provide a
tablet which disperses rapidly in an ingestible liquid such as water. A problem with the prior
art macrolide formulations is that, because they do not necessarily disperse rapidly in
aqueous solutions, it may be inconvenient and time-consuming to prepare a sufficiently
dispersed liquid preparation before administration to the patient. One particular difficulty in

JP 2005-507897 A 2005.3.24
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the formulation of a macrolide solid dispersion composition in the form of a dispersible tablet
is the high amount of carrier used in solid dispersion compositions, acting as a binder in

tablet formulations.

It is known that a more rapidly disintegrating tablet can be produced by using a lower

compaction force during the tablet manufacturing process. However, this typically results in
a tablet which has inferior mechanical properties. In particular, weakly compressed tablets
show insufficient hardness and are liable to crumble, chip or disintegrate before this is
desired (i.e. during packaging, transit, storage or at any time before addition of the tablet to
an ingestible liquid for consumption).

The present invention aims to provide a pharmaceutical composition which alleviates the
problems of the prior art compositions. Accordingly, the present invention provides a
pharmaceutical composition comprising a macrolide solid dispersion, a disintegrant and
colioidal silicon dioxide, wherein the composition comprises 1 to 5% colloidal silicon dioxide

by weight.

The present invention is based on the surprising finding that a particularly rapidly-dispersing
composition comprising a macrolide solid dispersion can be provided by using colloidal
silicon dioxide to promote disintegration. Colloidal silicon dioxide is known from the prior art
primarily as a lubricant or flow-regulating agent in pharmaceutical compositions. Where it is
used for such purposes, silicon dioxide typically comprises around 0.5% by weight of the
composition. According to the present invention, the inclusion of 1 to 5% by weight of
colloidal silicon dioxide has been found to be particularly effective in promoting disintegration
of a macrolide solid dispersion in an aqueous solution, when combined with another

disintegrant.

Furthermore, the compositions of the present invention show high stability and physical
integrity, e.g. during storage, handling, packaging and the like, without limiting the
disintegration performance of the composition. The inclusion of colloidal silicon dioxide ina
suitable amount is additionally advantageous because it results in a composition which,
when compressed into a tablet, possesses enhanced mechanical properties. in particular,
tablets formed from compositions according to the present invention possess a surprising
combination of rapid disintegration in aqueous solutions with mechanical stability. For a

JP 2005-507897 A 2005.3.24
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-4-

given level of hardness, the inclusion of silicon dioxide results in tablets having a faster
disintegration rate. Alternatively, for a given disintegration rate, silicon dioxide containing
tablets according to the present invention are harder than tablets which do not contain silicon

dioxide.

The compositions of the present invention comprise one or more disintegrants. Examples of
disintegrants include crosslinked polyvinylpyrrolidone, e.g. as commercially available as
Crospovidone® or Polyplasdone® (Handbook of Excipients, p. 143-144) available from ISP;
sodium starch glycolate available from Generichem; and crosscarmelose sodium, e.g. as
commercially available as Ac-di-sol® from FMC Corporation. Preferably the disintegrant

comprises crosslinked polyvinylpyrrolidone.

Crospovidone® is preferably included in the composition of this invention in an amount of up
to about 50 % by weight, e.g. 10 to 30 %, more preferably in an amount of about 20 %, all

weights based on the total weight of the composition.

The compositions of the present invention comprise 1 to 5% by weight of colloidal silicon
dioxide in addition to a disintegrant as defined above. Colloidal silicon dioxide may be
obtained commercially available as Aerosil®. Colloidal silicon dioxide, is included in the
composition of this invention in an amount from 1 to 5 % of the total weight of the
composition, preferably in an amount of 2 to 5 % of the total weight of the composition.
More preferably, the composition comprises 2 to 4 % and still more preferably 2.5 to 3.5 % of
colloidal silicon dioxide based on the total weight of the composition. Most preferably the
composition comprises about 3 % of colloidal silicon dioxide by weight.

Preferably, a mixture of colloidal silicon dioxide and crosslinked polyvinylpyrrolidone, may be
used e.g. in a ratio of from 1:1 (such as from 1:3) to 1:50 (such as from 1:10).

The macrolide used in the solid dispersion of this invention may be rapamycin or any
derivative thereof, e.g. an O-substituted derivative in which the hydroxyl group on the
cyclohexyl ring of rapamycin is replaced by -OR; in which R, is hydroxyalkyt,
hydroxyalkoxyalkyl, acylaminoalkyl or aminoalkyl; e.g. as described in WO 94/09010, for
example 40-O-(2-hydroxyethyl)-rapamycin, 40-O-(8-hydroxypropyl)-rapamycin, 40-O-[2-(2-
hydroxyethoxy)ethyl]-rapamycin, and 40-O-(2-acetaminoethyl)-rapamycin. The rapamycin

JP 2005-507897 A 2005.3.24
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.5-

derivative may be a 26- or 28-substituted derivative. The rapamycin derivative may be an
epimer of a derivative mentioned above, particularly an epimer of a derivative substituted in
position 40, 28 or 26, and may optionally be further hydrogenated, e.g. as disclosed in WO
95/14023 and 99/15530, e.g. ABT578, or may be a rapalog as disclosed e.g. in WO
98/02441 and WO01/14387, e.g. AP23573.

Preferred rapamycin derivatives for use in this invention include rapamycin, 40-O-(2-
hydroxy)ethyl rapamycin, 32-deoxorapamycin and 16-pent-2-ynyloxy-32(S)-
dihydrorapamycin. A more preferred compound is 40-O-(2-hydroxy)ethyl rapamycin.

Numbering of rapamycin derivatives as used herein refers to the structure disclosed as
Formula A at page 4 of PCT WO 96/13273, incorporated herein by reference.

Examples of compounds of the ascomycin class are those mentioned above, e.g FK-506,

ascomycin and other naturally occurring compounds, or synthetic analogues thereof.

A preferred compound of the ascomycin class is disclosed in EP 427 680, Example 66a, also
known as 33-epi-chloro-33-desoxy-ascornycin. Other preferred compounds are disclosed in
EP 465 426, and in EP 569 337 {(Example 71). Particularly preferred is 33-epi-chloro-33-

desoxy-ascomycin.

The macrolide (e.g., rapamycin or a derivative thereof such as 40-O-(2-hydroxyethyl)
rapamycin or an ascomycin such as 33-epi-chloro-33-desoxy-ascomycin or FK-506} is
preferably present in the composition in an amount of about 0.01 to about 30 %, more
preferably 0.1 to 20% by weight based on the total weight of the composition. In particular a
rapamycin derivative, e.g. 40-O-(2-hydroxy)ethyl rapamycin, may be present in the
composition in an amount of 0.1 % by weight.

The macrolide used in this invention, may be in crystalline or amorphous form prior to
formation of the solid dispersion. An advantage, therefore, of this invention is that the
macrolide need not be crystalline. Thus, the macrolide may be used directly in combination,
for example with a solvent, and does not have to be isolated in advance. Another advantage
of the invention is that dissolution rates of the solid dispersion are higher than dissolution
rates found for a crystalline macrolide or an amorphous macrolide in a simple mixture.
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The carrier medium for the preparation of the solid dispersion preferably comprises a carrier,
e.g. a water-soluble polymer, for example one or a mixture of the following polymers may be

used:

- hydroxypropylmethyicellulose (HPMG). Good results may be obtained using HPMC with
a low apparent viscosity, e.g. below 100 cps as measured at 20°C for a 2 % by weight
aqueous solution, e.g. below 50 cps, preferably below 20 cps, for example HPMC 3 cps.
HPMC is well-known and described, for example, in the Handbook of Pharmaceutical
Excipients, pub. Pharmaceutical Society of Great Britain and American Pharmaceutical
Association, 1994, pp. 229 to 232, the contents of which are incorporated herein by
reference. HPMC, including HPMC 3 cps, is available commercially under the name

Pharmacoat® 603 from the Shinetsu company;

- hydroxypropylmethylcellulose phthalate (HPMCP), e.g. as commercially available as
HPMCP HP50 or HPMCP HP55;

- polyvinylpyrrolidone (PVP), e.g. PVP K30 or PVP K12. PVP is available commercially,
for example, as Povidone® (Handbook of Pharmaceutical Excipients, p. 392-399) from
the BASF company. A PVP having an average molecular weight between about 8,000
and about 50,000 Daltons is preferred, e.g. PVP K30;

- poly(meth)acrylates, e.g. a copolymer which is resistant to gastric juice and soluble in
intestinal juices, e.g. a copolymer formed from monomers selected from the group
consisting of methacrylic acid, methacrylic acid esters, acrylic acid and acrylic acid
esters, such as those known and commercially available as Eudragit® from Rohm
Pharma GmbH. An especially preferred polymer is the 1:1 or 1:2 copolymer formed from
monomers selected from the group consisting of methacrylic acid and methacrytic acid
lower alkyl esters, such as the 1:1 or 1:2 copolymer formed from methacrylic acid and
methyl methacrylate. The 1:1 copolymers are available as Eudragit® L, the 1:2
copolymers are available as Eudragit® S. A particularly preferred polymer is the 1:1
copolymer of methacrylic acid and acrylic acid ethy! ester, commercially as Eudragit® L
100-55;
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- hydroxypropylceliulose (HPC) or a derivative thereof. Examples of HPC derivatives
include those having low dynamic viscosity in agueous media, e.g. water, e.g. below
about 400 cps, e.g. below 150 cps as measured in a 2 % agueous solution at 25°C.
Preferred HPC derivatives have a low degree of substitution, and an average molecular
weight below about 200,000 Daltons, e.g. between 50,000 and 150,000 Daltons.
Examples of HPC available commercially include Klucel® LF, Klucel® EF and Klucel®
JF from the Aqualon company; and Nisso® HPC-L available from Nippon Soda Ltd;

a polyethylene glycol (PEG). Examples include PEGs having an average molecular
weight between 1000 and 9000 Daltons, e.g. between about 1800 and 7000, for
example PEG 2000, PEG 4000, or PEG 6000 (Handbook of Pharmaceutical Excipients,
p. 355-361);

a saturated polyglycolised glyceride, available for example, as Gelucire®, e.g.
Gelucire® 44/14, 53/10, 50/13, 42/12, or 35/10 from the Gattefossé company; or

a cyclodexdrin, for example a B-cyclodextrin or an a-cyclodextrin. Examples of suitable
B-cyclodextrins include methyl-B-cyclodextrin; dimethyl-B-cyclodextrin; hydroxyproypl-B-
cyclodextrin;  glycosyl-B-cyclodextrin; maltosyl-B-cyclodextrin; sulfo-B-cyclodextrin; a
sulfo-alkylethers of B-cyclodextrin, e.g. sulfo-Cis-alkyl ethers. Examples of o-

cyclodextrins include glucosyl-a-cyclodextrin and maltosyl-a-cyclodextrin.

The carrier medium of the solid dispersion is present in an amount of, e.g., 0.1 to 99.99% by
weight, for example 0.1 to 99.9 %, e.g. 1to 95 %, e.g. 5 to 95 %, e.g. 10 to 90 % based on
the total weight of the solid dispersion.

In one embodiment of this invention, the solid dispersion composition comprises 2% by
weight of rapamycin or a derivative thereof, e.g. 40-O-(2-hydroxy)ethyl rapamycin, and 80 %
by weight HPMC 3 cps.

The cartier medium for the preparation of the solid dispersion may further comprise one or a
combination of a water-soluble or water-insoluble sugar or other acceptable carrier or filler
such as saccharose, lactose, amylose, dexirose, mannitol, inositol, and the like, preferably

lactose; or microcrystalline cellulose, e.g. commercially available as Avicel®, Pharmacel®,
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Emcocell®, and Vivapur®, from FMC Corporation (Handbook of Pharmaceutical Excipients,

p. 84-87). Preferably, lactose may be used.

Afiller, if present, may be generally present in an amount of up to about 50 % by weight, e.g.
from about 0.01 to about 50 %, &.g. from about 0.5 to about 40 %, preferably from about 5 to
about 35 %, in particular about 20 %, based on the total weight of the solid dispersion.

The carrier medium may further comprise one or more surfactants, for example a nonicnic,

jonic, or amphoteric surfactant. Examples of suitable surfactants include:

- polyoxyethylene-polyoxypropylene co-polymers and block co-polymers, commercially
available as Pluronic® or Poloxamer®, e.g. as described in H. Fiedler, "Lexikon der
Hilisstoffe fiir Pharmazie, Kosmetik und angrenzende Gebiete”, Editio Cantor Verlag
Aulendorf, Aulendorf, 4th revised and expanded edition (1996), the contents of which
are hereby incorporated by reference. A preferred polyoxyethylene-polyoxypropylene
block co-polymer is Poloxamer® 188, commercially available from the BASF company;

- ethoxylated cholesterins, commercially available as Solulan®, for example Solulan®
C24, from the Amerchol company;

- vitamin derivatives, e.g. vitamin E derivatives such as tocopherol polyethylene glycol

succinate (TPGS), available from the Eastman company;
- sodium dodecylsulfate or sodium laurylsulfate;

- abile acid or salt thereof, for example cholic acid, glycolic acid or a salt, e.g. sodium

cholate; or

- lecithin, e.g. soy bean phospholipid, e.g. commercially available as Lipoid® S75 from
Lipoid; or egg phospholipid, e.g. as commercially available as Phospholipon® 20 from

Nattermann.

If present, the surfactant(s) may generally be present in an amount from about 0.01 % to
about 30 % by weight, e.g. 1 to 20 %, e.g. 1 to 15%, all weights based on the weight of the
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solid dispersion.  Applicants have obtained good results using surfactant-free  solid

dispersions.

In another embodiment, the carrier medium for the preparation of the solid dispersion may
comprise further additives or ingredients, e.g. an antioxidant and/or a stabilizer for example,
in an amount of up to about 5 % by weight, for example about 0.05 to 5 % by weight, e.g.
0.05 to 1 %, in particular about 0.2 %, all weights based on the total weight of the solid
dispersion composition. Examples of antioxidants include butylated hydroxytoluene (BHT),
butyl hydroxy anisole (BHA), DL-a-tocopherol, propyl gallate, ascorbyl palmitate, and fumaric
acid. Preferably, butylated hydroxytoluene may be used. Malonic acid may be an appropriate

stabiliser.

The 40-O-(2-hydroxy)ethyl rapamycin may be especially admixed with a stabilizer e.g.
butylated hydroxytoluene, e.g in a ratio of from 5:1. to 20:1.

The carrier medium may further include antimicrobial agents, enzyme inhibitors, and

preserving agents.

In another aspect, the present invention relates to a process for producing a macrolide-
containing pharmaceutical composition, comprising preparing a macrolide solid dispersion
and mixing the macrolide solid dispersion with a disintegrant and colloidal silicon dioxide to

form the pharmaceutical composition.

In the above process, the macrolide solid dispersion is first prepared. The term solid
dispersion as used herein means a preparation in which the macrolide is in an amorphous or
substantially amorphous form and is dispersed in a carrier medium. For instance, the solid
dispersion may be a co-precipitate or co-evaporate of the macrolide with the carrier medium.
The solid dispersion may be a composition which is adapted for further processing to an

administrable formulation.

A. In one embodiment, the solid dispersion may be obtained by dissolving or suspending
the macrolide and carrier medium, e.g. comprising a water-soluble polymer, a filler and an
antioxidant, in a solvent or solvent mixture, The solvent may be a single solvent or mixture of

solvents, and the order of dissolution and suspension of the macrolide with the carrier
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medium in the solvent may be varied. Solvents suitable for use in preparing the solid
dispersion may be organic solvents such as an alcohol, for example methanol, ethanol, or
isopropanol; an ester, e.g. ethylacetate; an ether, e.g. diethylether; a ketone, e.g. acetone;
or a halogenated hydrocarbon, e.g. dichlorosthane. Preferably a solvent mixture of
ethanol/acetone having a weight ratio of ethanol : acetone of between about 1:10 to about
101, e.g. 1:5 to 5:1 may be used. Typically the macrolide and carrier medium are present in
a ratio by weight with the solvent of 1:0.1 to 1:20. The solvent may be evaporated and the

macrolide co-precipitated with the carrier medium.

B. In another embodiment, the solid dispersion may be prepared by melting the carrier
medium to form a melt, and combining the melt with the macrolide, e.g. by stirring, optionailly
in the presence of a solvent or solvent mixture as described herein. The resulting mixture

may be granulated with a filler, e.g. lactose or mannitol.

C. In another embodiment the solid dispersion may be prepared by dissolving or
suspending the macrolide and carrier medium in a solvent or solvent mixture as described

above, and granulating the resulting solution/dispersion with a filler, e.g. lactose.

D. The solid dispersion may be prepared by spray-drying techniques as described, for
example, in Theory and Practice of Industrial Pharmacy, Lachmann et al., 1986. A
solution/dispersion of the macrolide and carrier medium in a solvent or solvent mixiure as
described above is dispersed through a nozzle into a chamber maintained at, e.g. 20 to
80°C, and a spraying pressure of e.g. 3 bar. The solvent is evaporated through the nozzle
and finely dispersed particles are collected.

E. In a further embodiment the solid dispersion may be prepared by spray granulating the
solution/dispersion of the macrolide and carrier medium in a solvent or solvent mixture as
described above onto a filler, e.g. lactose, or microcrystalline cellulose, or a mixture thereof,
in a fluid bed.

In accordance with the present invention the macrolide-containing solid dispersion as
described above is further processed to a pharmaceutical composition in the form of a
dispersible tablet. The dispersible tablet preferably has a disintegration time of 3 minutes or

less.
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In an alternative aspect of this invention the solid dispersion composition as described above
may be further processed to a rapidly disintegrating powder or granules which may be filled

into e.g. sachets or gelatin capsules.

The resulting residues of each of the processes A to B described above may be sieved and
milled to particles, e.g. having a mean particle size of less than about 0.8 mm, e.g. less than
about 0.8 mm, for example less than about 350 microns. Preferably the particle size is at
least about 5 microns, e.g. about 200 to 300 micrens.

The (milled) solid dispersion may be combined with colloidal silicon dioxide, one or more
disintegrants such as Crospovidone®, and other excipients, such as a filler, e.g. lactose, and
blended, sieved and combined with a lubricant, e.g. magnesium stearate, blended, and, for
example, compressed to obtain a dispersible tablet, or filled into sachets or gelatin capsules.

One or more lubricants, such as magnesium stearate, may further be included in the
composition of this invention. Magnesium stearate may be included in an amount from 0.5 to
2 % by weight, preferably, about 0.5 %, all by weights based on the total weight of the

composition.

In a particularly preferred embodiment, the pharmaceutical composition further comprises a

lubricant and a filler.

It may be advantageous to include one or more sweetening or flavoring agents in the
compositions of this Invention, e.g. in an amount of about 2.5 or 5 % by welght based on the
total weight of the composition.

In another embodiment of this invention a water-soluble or water-insoluble sugar or other
acceptable filler such as saccharose lactose, or microcrystalline cellulose (e.g., as available
as Avicel®, from FMC Corporation) may be included in the compositions of this invention.
Preferably lactose, in particular anhydrous lactose, may be used, e.g. in an amount of up o
about 90 % by weight, e.g. 20 to 80 %, preferably from about 50 to about 72 %, all weights
based on the total weight of the composition.
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The rapidly disintegrating compositions of this invention may be administered in any
convenient form, for example in tablet, capsule, granule, or powder form, e.g. in a sachet.
Preferably, the formulation is in the form of a tablet. Whereas hereinafter the compositions of
the invention are described with particular reference o tablets other types of dosage forms

may be produced and are encompassed within the scope of this invention.

Tablets may be produced from the compositions of the present invention using any suitable
apparatus or procedure. Typically a tablet press is used to compress the compositions.
Varying amounts of the compositions may be compressed in order to produce tablets of
different weights. In preferred embodiments, 50 to 500 mg of the composition is
compressed into each tablet. More preferably, tablets are produced having a weight of
about 100 mg or about 250 mg.

The force used to compress the present compositions may be varied in order to vary the
hardness and disintegration time of the resulting tablets. Use of a higher compression force
results in harder tablet with a longer disintegration time. For a dispersible tablet, it is
important that the disintegration time is sufficiently short so that the tablet can be
conveniently dispersed in an aqueous solution before consumption. Therefore it is
necessary to select an appropriate compression force in order to achieve the desired

disintegration time.

However, it is also important that tablets have a sulfficient degree of mechanical strength.
The present compositions are advantageous because for a given compression force, the
resultant tablets disintegrate more rapidly in an aqueous solution than prior art tablets. Even
so, the tablets of the present invention retain a sufficient degree of hardness. In order to
achieve a dispersible tablet having a sufficiently short disintegration time using prior art
formulations, a very low compression force would need to be used. This would produce a
tablet having inadequate hardness and mechanical properties.

It is also important to take into account the weight of the tablet when selecting a
compression force. The required level of hardness is lower for a smaller tablet, and a lower
compression force is typically used. A skilled person could select an appropriate
compression force in order to achieve the desired disintegration time for a tablet of particular

size.
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In one aspect the dispersible tablets of this invention have a high porosity showing rapid
disintegration in an aqueous solution such as water. The rapid dispersibility may be
observed in standard tests. The disintegration time is preferably measured according the
standard test for dispersible tablets described in European Pharmacopoeia 4.1, page 2435,
(2002) in combination with European Pharmacopoeia 4, page 191, 2.9.1 (2002). This test
examines the disintegration time of tablets in water at 15 to 25 °C.

The dispersion may be observed visually. Disintegration is considered to be achieved when
no residue remains on the screen, or if there is residue, it consists of a soft mass having no
palpably firm, unmoistened core, or only fragments of coating {tablets), or only fragments of
shell (capsules) remain on the screen.

The tablets of the present invention preferably have a disintegration time of 3 minutes or
less, when measured according to the above test. More preferably the disintegration time is
2 minutes or less, still more preferably the disintegration time is 90 seconds or less and most
preferably the disintegration time is 30 to 65 seconds.

The hardness, or resistance to crushing, of tablets according to the present invention may be
determined by standard tests. Tablet hardness is preferably determined according to the
standard test specified at European Pharmacopoeia 4, page 201, 2.9.8 (2002). A device
such as a Kraemer® 3S tablet testing device may be used. This test determines the
resistance to crushing of tablets, measured by the force needed to disrupt them by crushing.

The hardness of the tablets of the present invention varies according to the weight and
diameter of the tablets and the compression force. For a 200 to 300 mg tablet, for example
a 250 mg tablet, having a diameter of approximately 9 mm, the hardness is preferably 35 to
80 N. In order to achieve such a hardness, a compression force of 8 to 11 kN is preferably
applied. For a 50 to 150 mg tablet, for example a 100 mg tablet, having a diameter of
approximately 7mm, the hardness is preferably 25 to 60 N, and may be achieved by applying
a compression force of 7 to 9 kN. For other tablet weights and diameters, the preferred

hardness varies.
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Thus the advantageous properties of the present compositions may be demonstrated by the
hardness and disintegration time of tablets produced from such compositions. Accordingly,
in a preferred embodiment the present invention relates to a pharmaceutical composition as
defined above, wherein 250 mg of the composition, when compressed using a compression
force of 8 to 11kN with a 9 mm die and standard flat punches, forms a tablet having a
hardness of 35 to 80 N. Preferably the composition is compressed using a tablet press such
as a Fette® PT 2080 Rotary tablet press. The hardness is measured by the standard
procedure mentioned above, for example using a Kraemer® 38 tablet testing device. The
pharmaceutical composition is more preferably such that 250 mg of the composition, when
compressed using a compression force of 9.5 kN with a 9 mm die and standard flat
punches, forms a tablet having a hardness of 40 to 66 N. The disintegration time of a tablet
formed in such a way from the composition is preferably 3 minutes or less, more preferably

90 seconds or less when determined using the test specified above.

In an alternative embodiment, the present invention relates to a pharmaceutical composition
as defined above, wherein 100 mg of the composition, when compressed using a
compression force of 7 to 9 kN with a 7 mm die and standard flat punches, forms a tablet
having a hardness of 25 to 60 N. More preferably the phammaceutical composition is such
that 100 mg of the composition, when compressed Using a compression force of 8.3 kN with
a 7 mm die and standard flat punches, forms a tablet having a hardness of 29 to 53 N. The
disintegration time of a tablet formed in such a way from the composition is preferably as

given in the preceding paragraph.

The above statements of the invention define the pharmaceutical composition in terms of the
properties of a particular tablet which may be made from such a composition. However, it is
clear that the invention is in no way thereby limited to tablets having such a weight, diameter,
or hardness, or enly to a production process involving the use of such a compression force.
As discussed above, these values may vary for different types of tablet. The above
definition is rather given in order to clarify the advantageous intrinsic properties of the
present pharmaceutical compositions, which mean that when they are formulated into tablets
they afford a rapid disintegration time in combination with & good degree of hardness.
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The tablets obtained by the compression method described above may vary in shape and
be, for example, round, oval, oblong, cylindrical, flat or curved, or any other suitable shape,
and may also vary in size depending on the concentration of the therapeutic agents.

In a preferred embodiment of the invention tablets obtained by the compression method
described above are round and flat. The edges of the tablets may be bevelled or rounded.

The compositions of this invention may be administered to a patient, such as a child, in form
of a rapidly disintegrating composition, e.g. a dispersible tablet, which composition may be
administered together with a liquid, e.g. an aqueous medium such as water. Upon addition of
the liquid to the formulation, e.g. a unit dosage form or dosage such as a tablet, e.g. on a
spoon, the composition, disintegrates rapidly to form a dispersion, e.g. in less than 3
minutes, preferably less than 90 seconds, more preferably between 30 and 65 seconds, thus
allowing convenient administration. For administration to children, a sweetener or other
additives may be added to the aqueous medium in which the tablet is dispersed, in order to

mask any unpleasant taste and to make the dispersion more palatable.

When required, the compositions of the invention in form of a rapidly disintegrating
composition are preferably compounded in unit dosage form, e.g. as a dispersible tablet,
capsule, granules or powder, preferably as a dispersible tablet. Where the composition is in
unit dosage form, each unit dosage form comprising rapamycin or a derivative thereof will
suitably contain between 0.05 mg and 10 mg of the drug substance, more preferably
between 0.1 and 5 mg; for example 0.1 or 0.256 mg. Such tablets are suitable for
administration 1 to 5 times daily depending upon the particular purpose of therapy, the
phase of therapy and the like.

Where the composition of this invention is in unit dosage form, e.g. a dispersible tablet,
comprising an ascomycin, each unit dosage form will suitably contain between 1mg and 50
mg of the drug substance, more preferably between 10 and 25 mg; for example 10, 15, 20 or
25mg. Such tablets are suitable for administration 1 to 6 times daily depending upon the
particular purpose of therapy, the phase of therapy and the like.
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The compositions of the invention may show good stability characteristics as indicated by
standard stability trials, for example having a shelf life stability of up to one, two or three

years, and even longer.

The particles or granules obtained by any of the processes A to E as described above may
be coated, for example using an enteric coating. Suitable coatings may comprise cellulose
acetate phthalate, hydroxyproyplmethylcellulose phthalate; a polymethacrylic acid polymer,
e.g. Eudragit® L, S; or hydroxypropylmethyl celiulose succinate.

The tablets obtained by the compression method described above may furthermore be
coloured, and the tablets marked so as to impart an individual appearance and to make
them instantly recognizable. The use of dyes can serve to enhance the appearance as well
as to identify the compositions. Dyes suitable for use in pharmacy typically include
carotinoids, iron oxides, and chlorophyll. Preferably, the tablets of the invention are marked

using a code.

Procedures which may be used are known in the art, e.g. those described in L. Lachman et
al. The Theory and Practice of Industrial Pharmacy, 3rd Ed, 1986, H. Sucker et al,
Pharmazeutische Technologie, Thieme, 1991, Hagers Handbuch der pharmazeutischen
Praxis, 4th Ed. (Springer Verlag, 1971) and Remington's Pharmaceutical Sciences, 13th Ed,
{(Mack Publ., Co., 1970) or later editions.

The pharmaceutical compositions of the invention are useful for the same indications as the
macrolide, e.g. rapamycin or ascomycin. The pharmaceutical compositions of the invention

comprising rapamycin or a rapamycin derivative are particularly useful for:

a) treatment or prevention of cell, tissue or organ allo- or xeno-transplant rejection, for
example for heart, lung, combined heart-lung, liver, kidney, bowel, pancreatic, insulin
producing cells, skin or corneal transplants. The pharmaceutical compositions are also
indicated for the prevention of graft-versus-host disease, such as sometimes occurs

following bone marrow transplantation;

b) treatment or prevention of autoimmune disease and of inflammatory conditions, in

particular inflammatory conditions with an etiology including an autoimmune component
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such as arthritis (for example, rheumatoid arthsitis, arthritis chronic progrediente and
arthritis deformans) and rheumatic diseases. Specific autoimmune diseases for which
the compounds of the invention may be employed include, autoimmune hematological
disorders (including e.g. hemolytic anaemia, aplastic anaemia, pure red cell anaemia
and idiopathic thrombocytopenia), systemic lupus erythematosus, polychondritis,
sclerodoma, Wegener granulomatosis, dermatomyositis, chronic active hepatitis,
myasthenia gravis, psoriasis, Steven-Johnson syndrome, idiopathic sprue, autoimmune
inflammatory bowel disease (including, e.g., ulcerative colitis and Crohn’s disease)
endocrine ophthalmology, Graves disease, sarcoidosis, multiple sclerosis, primary
billiary cirrhosis, juvenile diabetes (diabetes mellitus type 1), uveitis (anterior and
posterior), keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung
fibrosis, psoriatic arthritis, glomerulonephritis (with and without nephrotic syndrome, e.g.
including idiopathic nephritic syndrome or minimal change nephropathy) and juvenile

dermatomyositis;
c) treatment or prevention of asthma
d) treatment or prevention of chronic graft rejection or restenosis;
e) treatment of cancer, hyperproliferative skin disorder, and the like;
f) treatment of infections, e.g. fungal infections;
g) treatment or prevention of inflammation, espegcially in potentiating the action of steroids;
The pharmaceutical compositions of the invention comprising ascomycin or an ascomyein
‘derivative are particularly useful, for example, in the treatment of inflammatory and
hyperproliferative skin diseases and of cutaneous manifestations of immunologically-
mediated diseases. More specifically, the compositions of this invention are useful as
antiinflammatory and as immunosuppressant and antiproliferative agents for use in the
prevention and treatment of inflammatory conditions and of conditions requiring

immunosuppression, such as

a) the prevention or treatment of
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rejection of organ or tissue transplantation, e.g. of heart, kidney, liver, bone marrow
and skin,

- graft-versus-host disease, such as following bone marrow grafts,

- autoimmune diseases such as rheumatoid arthritis, systemic lupus erythematosus,
Hashimoto's thyroidis, multiple sclerosis, Myasthenia gravis, diabetes type i, and
uveitis,

- cutaneous manifestations of immunologically-mediated ilinesses;

b) the treatment of inflammatory and hyperproliferative skin diseases, such as psoriasis,
atopical dermatitis, contact dermatitis and further eczematous dermatitises, seborrhoeic
dermatitis, Lichen planus, Pemphigus, bullous Pemphigoid, Epidermolysis bullosa,
urticaria, angioedemas, vasculitides, erythemas, cutaneous eosinophilias, Lupus

erythematosus, and acne; and
c) Alopecia areata.

In a further aspect, the present invention provides use of a composition as defined above, for
the manufacture of a medicament for use as an immunosuppressant, e.g. in the treatment or

prevention of one of the above mentioned diseases or disorders.

Thus in another aspect the present invention provides a method of treatment of a subject
suffering from a disorder treatable with a macrolide, comprising administering a
therapeutically effective amount of a pharmaceutical composition of the invention to a

subject in need of such treatment.

In another aspect the present invention provides a method of administering a pharmaceutical
composition of the invention to a subject in need of such therapy which comprises (i)

contacting the composition with water and (ii) ingesting the resultant dispersion.

The dispersible tablets of this invention may be dispersed before Ingestion in e.g. 20 to 50 ml

water with stirring.

The exact amount of the compositions to be administered depends on several factors, for

example the desired duration of treatment and the rate of release of the macrolide.
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The compositions of the invention exhibit especially advantageous properties when
administered orally; for example in terms of consistency and level of bioavailability obtained
in standard bioavailability trials. These trials are performed in animals, e.g. rats or dogs, or

healthy volunteers.

Pharmacokinetic parameters, for example absorption and blood levels, also become
surprisingly more predictable and problems in administration with erratic absorption may be
eliminated or reduced. Additionally the compositions are effective with tenside materials, for

example bile salts, being present in the gastro-intestinal tract.

The utility of the pharmaceutical compositions can be observed in standard clinical tests in,
for example, known indications of active agent dosages giving equivalent blood levels of
active agent; for example using dosages in the range of 0.01 mg to 5 mg/kg body weight per
day, e.g. 0.5 to 5 mg/kg body weight per day of rapamycin or a derivative thereof in
mammals, e.g. children (e.g. below 12 years and e.g. at least 3 years) or elderly, and in
standard animal models; or for example using dosages in the range of 1 mg to 1000 mg,
e.g. 2.5 to 1000 mg, preferably 10 to 250 mg, per day of an ascomycin for a 75 adult and in
standard animal models. The increased bioavailability of the drug substance provided by the

compositions can be observed in standard animal tests and in clinical trials.
Following is a description, by way of example only, of pharmaceutical composition of the
invention.

Example 1

Preparation of a solid dispersion
A 2 % solid dispersion (SD) composition is prepared containing the following ingredients:

wt. () wt. %
40-0-(2-hydroxyethyl)-rapamycin 0.04 2.0
Butylated hydroxytoluene 0.004 0.2
HPMC 3 cps 1.6 80.0

JP 2005-507897 A 2005.3.24
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Lactose, monohydrate (200 mesh) 0.356 17.8
Total 2.0 100

The composition is prepared by (i) mixing the 40-O-(2-hydroxyethyl)-rapamycin and
butylated hydroxytoluene (i) dissolving the mixture obtained in (i} in an ethanol/acetone
mixture, (i) adding the HPMC and the lactose, (iv) homogenously dispersing the mixture
obtained in step (iii), and (v) removing the solvents by evaporation. The resulting residue is
dried, sieved and milled.

Preparation of a pharmaceutical composition
A pharmaceutical composition {containing the solid dispersion described above) is prepared

containing the following ingredients (in parts by weight):

40-O-(2-hydroxyethyl)-rapamycin SD 2% 5

Crospovidone® 20
Aerosil® 3
Magnesium stearate 0.5
Lactose, anhydrous 71.5
Total 100

The composition is prepared by (i) blending the solid dispersion (SD), lactose,
Crospovidone® and Aerosil®, (i) sieving (0.8 mm), and blending, (iii) adding sieved (0.8

mm) magnesium stearate and blending.

Preparation of a dispersible tablet

A dispersible tablet is obtained by tabletting the mixture obtained in step (iii). 250 mg of the
pharmaceutical composition is compressed with a Fette® PT 2080 Rotary tablet press using
a compression force of 10.5 kN with a 8 mm die and standard flat punches. The hardness of
the resulting tablet is then assessed by measuring the force required to crush the tablet
using a Kraesmer 38 tablet testing device. The hardness of tablets manufactured under

JP 2005-507897 A 2005.3.24
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these conditions was between 35 and 79 N. The disintegration time of such tablets was 0.4
to 1.4 minutes (24 to 84 seconds).

Example 2

A pharmaceutical composition was prepared as described above. A dispersible tablet was
prepared by compressing 100 mg of the pharmaceutical formulation with a Fette® PT 2080
Rotary tablet press using a compression force of 7.5 kN with a 7 mm die and standard flat
punches. The hardness of tablets manufactured under these conditions was from 25 to 79
N. The disintegration time of such tablets was 1.1 to 1.7 minutes (66 to 102 seconds).

The examples above illustrate compositions and tablets useful for example in the prevention
of transplant rejection or for the treatment of autoimmune disease, on administration of from
1 to 5 unit dosages/day at a dose of between 0.01 to 5 mg/kg body weight per day.

The examples are described with particular reference to 40-O-(2-hydroxyethyl)-rapamycin.
However, in further examples the method described in examples 1 and 2 is repeated except
that 40-O-(2-hydroxyethyl)-rapamycin is replaced by an alternative macrolide. The
alternative macrolide may be any rapamycin derivative or ascomycin derivative mentioned
above, for instance FK-506 or 33-epi-chloro-33-desoxy-ascomycin. Tablets comprising such
alternative macrolides have a hardness and disintegration time which is similar to that given
above for 40-O-(2-hydroxyethyl)-rapamycin containing tablets, and are also useful as

immunosuppressants.
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Claims

1. A pharmaceutical composition comprising a macrolide solid dispersion, a disintegrant
and colloidal silicon dioxide, wherein the composition comprises 1 to 5% colloidal silicon
dioxide by weight.

2. Apharmaceutical composition according to claim 1, wherein 250 mg of the composition,
when compressed using a force of 8 to 11 kN with a 9 mm die and standard flat
punches, forms a tablet having a hardness of 35 to 80 N and a disintegration time of 3
minutes or less.

3. A composition according to claim 1 or claim 2, wherein the composition is in the form of
a dispersible tablet.

4. A composition according to claim 3, wherein the tablet has a disintegration time of 90

seconds or less.

5. A composition as claimed in any preceding claim, wherein the macrolide is rapamycin,
ascomycin or a derivative thereof.

6. A composition as claimed in any preceding claim, wherein the derivative of rapamycin is
40-0-(2-hydroxy)ethyl-rapamygcin.

7. Use of a composition as claimed in any preceding claim, for the manufacture of a
medicament for use as an immunosuppressant.

8. A method of administering a pharmaceutical composition of any one of the preceding
claims to a subject in need of such therapy which comprises (i) contacting the
composition with an aqueous solution (i) allowing the composition to disperse in the
aqueous solution to form a dispersed mixture and (i) ingesting the dispersed mixture.

9. Use of colloidal silicon dioxide as a co-disintegrant, wherein the colloidal silicon dioxide
is comprised in a pharmaceutical composition further comprising a macrolide solid

JP 2005-507897 A 2005.3.24
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dispersion and a disintegrant, and the colloidal silicon dioxide is used to increase the
rate of disintegration of the pharmaceutical composition in an aqueous solution.

10. A process for producing a macrolide-containing dispersible tablet, comprising preparing
a macrolide solid dispersion, mixing the macrolide solid dispersion with a disintegrant
and colloidal silicon dioxide to form a pharmaceutical composition and compressing the
pharmaceutical composition to form the dispersible tablet.

JP

2005-507897 A 2005.3.24
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