JP 2004-536108 A 2004.12.2

(19) BFEHFEF(P) GERE - N ()] (1) SR HBARES
$53%2004-536108
(P2004-536108A)
43 &%xAE FER16E12A28 (2004, 12.2)
(51) Int.CL." Fl F—va—F (BE)
AG1K 31/216 AB1K 31/216 4C076
AG1K 9/14 AB1K 9/14 4C206
A6 1K 47/02 AB 1K 47/02
A6 1K 47/04 AB 1K 47/04
AG1K 47/10 AB1K 47/10
BLTHERK O TRETER A (£8EH SEEHERS
@1) S 15 EE2003-510069 (P2003-510089) |(71) HEEA 504002872
(86) (22) HEEE FRL1446H 250 (2002.6. 25) Fr—h Fur VH—F fa—R
85) BIFRCIRME  FRISEIZA26H (2003.12.26) L—5 v R
(86) EEEHEES  PCT/KR2002/001210 KBEE Hrwir— K, FarFar
87) EREAMES  %02003/004060 200-701. kavr 2—FK¥
(87) HEAME FERL155 1A 168 (2003, 1. 16) 191—1, #¥®»+> F¥adn o
(31) MSIEERBE  2001/39387 SR=TTF 4=, HLwY AT Tr—
(32) % H ERZ13E7H3H (2001.7.3) wy— 314
(33) BEiETRE  BE (KR) (71) HEEA 504002883
D—, KLV
KEBEE VoL 138-779. V¥
W= - 2—-F¥ 151. "y
¥y TH—FATE 25-1001
BB

64 [RADEH] 7ero7xt v 72877 58FNeBRORRAOERRUEE

GNHOOOD
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000

= &1
g
E’ —&—— Alrtal (content 100 mg)
.§ & — e Example 9 {eonient 70 mg)
:
g4
§
= 2

[ 34 —

0 b1 4 1 8 10 12



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 [ [ |

OO0 o0DoDo0D oo oo oDYoooooooorooooooDoo oo oo oo oo oo oDoogooogooaadg

Oooooooooooooooooooao

Oo0oooooooooao

OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg

OoOoooooooooooo ~o0o0ooDoDooogogoooao

O

O O I Ry |
O O O

O
O

O Oooo

O
O
O

u
O
a

OooooogoQgoao

O

O Ooogoo

u
O
g

O 0O oo

gooagao

googao
gooaoao
oooogao
googao

O

O

goano
uoano
ood

oooooooao

ioooooboaoaao

googao

O

O 0Ooo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
OO o0goo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O oOooo

O

O

O

O

O
O
O
O
OJ
O
O
O
O
O

O

O
O
OJ
O
O
O
O

O

(2)

O

OJ
O
O

O O
O O
O O

pvPOOOODODODOOCOOOOOODO?20O

JP 2004-536108 A 2004.12.2

g
a
O

g o

g o
g o
ood

ooano

ogooo

oooaog
ooogao

ooogaod

g
u
O

O

gooooooan

igbooobaoaao

ooooDoooooDOooooooDooooao
(labrafil) D0 0D OO0 OO (labrafac)D O 0O OO
O 0 (cremophor)J 00 ODOOODOOOOMCT)O
PEG-400 000 0D00D00OODODDODODOODOOOODOGO
00000000 o0DooooDoooooDooooooao

goooaoad

gooao

O

0

O

O

O

0 200

g oo
ood
100 O

oad

u o

/0000000000000 -00O

oad
oad
Oood
oad

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

oo

ooogao
ogooao
PEG-600
ooogao
ooogoaod

gooao
gooad

0400 O
oogao

I [y |
O 0Oogoogoo
O 0OoogogooQd
O 0OoogogoQg
O
O

OJ

O O

googao
gooaao

ood

oogdd

O

O

gd

ooo

goooboobobod

ooag
ogagad
ooao
20 0O

600 O
70 0O

goooboooan
1igbooboadod

goooooaoan

oooooooao

oooooaoi1lo

oooooooao

10

20

30

40

50



3) JP 2004-536108 A 2004.12.2

u usoooooobotboogobgotooobootbotbooobgoo-04,,4,, 00000
O ooboo0o-0ooooo/00000C0CDODDODO0OO0ODODDODDODOOODODDODODODOODOO
a oooooooooobooboooooooooboboobooi100o0oboDbODOO
O oooaod
g goooobooobooboogogbobooobooboboobo0obba-0000O0OO0
a opopocop-0000O0O0OOO0O0OO0ODODO0OO0OOODDODO0OOODODDODOOODODOOO
O OD0O0¢(nalicacid)DO0D0O0O0O0OOCDODODODODOODDODOOOODOODODOODOOO
a goobooobooobooboogoboboboboobobooboboboobollo0obO
u
O O
a gboooboooobooboobooboooboooboobobooboooan
O ooooooooooooooooooboobooocooooooboboobooOobon
g gooobooboogobooooboobobooboobobooboobao
a gbobooboooobooboobooboooboooboobooboobooban
O oooooooooooooooooobDobooocooooobooboboDobooOobond
10 g o

u

O NaHCO; O Na,CO, 0000 00O000O0DODODOOCOO0OOOOOODOGDODAOI100

OO0O0o0o0DoDOoOO0Os5e084000000C0O0O0OC@OOPYVP)I1I20 1680 0O
560 1680 0 00000000 O0OODODOOOOOO0DIDOOOODOODO

ooooooDboose0ds4o0onooOoOOO(@boODOO PVP)1120 168
ooooooboseds4onnonoooOOso 1502000000000
goils0z200000000000.1500.20000000000000A0
igoboooaganb

g3ogi1somg0 0000 bobogobooboboobobobogobooDba

OO0 oooooogoQgoooo

o somg D0 OO ODDOO0OODOOOO0DODOO0ODDODOODOOO0ODOI1d

4007omg0 00 0DDOOOO0OOOODOODDOOOOOOOOORD?200O

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

oooooobooooogao
oooooobOoooogao

OoOOoooooo0oooooooooUoDoDoDooo oo oDoDoDoooDoooDoDooogoooao
OOoo0oooo4oUooooooUooUoDoDoDoooo oo oDoDoDoUUoooDoDooogogoooao

s e s e e e s e e e s ) Y [ [
OooooooooooooooooDooooooooooogogogoao
OoOooooooo0oooooo0 oo oDooooooDooogogoao

O0Ooo0oooo
O
O
O

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

u
O
ooooobaoao

oooooooobooobooooooooobooooooooooboboooooOoOoao

oooooooobooooOoOoooooooooo(rvpm)booooooDbDOO
oon gboooboooooboaoaoan
O oo oooooobOoooogao
i0oooobaoao
ugboooboado
ooooooooooooooooooboboooooooobobobooooooooao

e I R ey s [y [y |

OoOoo0ooood
OO0Oo0ooood
OO0Oo0oo0ooogod
I A
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 O



(4) JP 2004-536108 A 2004.12.2

N
N

OoooooogoQgogooQg

oboooboboooboonboao
oooooooooooogoao
gboooboboooboooboao
oboooboboooboonbad
looooooobobooooao

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

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

oooooooobooooogoao
gooooobOooboooooooboboooboooooboz2e000OOOd

OoooooogoQgogooQg
OoooooogQgogoQg
OOo0oooooggogog
OoooooooOoogoo
Ooo0oooogoQgoao

O
O

I:Igl:l
[ i R |
O
OJ
O
O
O
O

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

260

O
OJ
O
O
O
O

O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
[
O
O Oooo
O Oooo
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

ooooooooocoooooooao

O
OJ
O
O
O

gbooboobogogbooboobouoboooobooboaadnb

W OO0 oooooooooogooao

o

Ooooooooooooooogogood
O
O
O
|
O

ooooooose0s4oooononon
00o0oaso 5001600 00
.S02.00000000000000O0
O

O
O

100 1680 0000 00O
Ooo0gboOoaosodleon
oooos31ooooood

oo
DDDDDDDDDDDDEDD
O
O
O
O
O
O
O
O

OooooooooooooogQgdg
O
O

O oOooo
O =00

gooooao
gbooooboad
oooooao
goboooboao
gbooooad

O0oDo0oooo
O0D00ooao
OD0DO0oo0ooao
(carbamer)Od
O0Do0o0ooao

ooobDO0OO0ooooOb0O00non
oooDooooooogo
ocooooooDOo0oo
O0000 (poloxamer)O
oooooooooooo

O0Ooo0oooo
OOoo0oooao
O 0Oo0oooaog
O0Oo0oo0ooao
O0Ooo0oooao
O OoOgoo
O O oO0oogog
O Ooooo
O OooOooo

O

[

Oo0ooooooo o0 oo oooo0oooDoDoooQgooo
O0Ooo0oooao

Ooo0ooo oo oooYvYoooo oo oooooogogoogao
OOooooo4oUooooooUooUoDooDoDoooogooDoooggogoao

Ooooooooooogooodg

O

O 00000000000 oD1oo00D0U0o0Do0oDOoDU0DO0ooDoODoDOoOoooOoODOoOOg(
NSAID - non-steroidal anti-inflammatory drug)0 0 0000 O0OOOOOOOOODOODO
00000000000 O0D0ODD0O0OO0DORDDrugs 19960 0 O 52(1)0 0 P.1130 12400 0O
O 0 0O99/628650 000000 0O 99/556600 O

Oo0D0oO0ooao

oooao

OoOoooooo0o0ooDoooo0oooDoDoooo oo oDoooooooDoDoDooooooooogdg



OoOoooooo0oooooooo00 oo oooo oD ooDooooooDoooogoQgog
Ooooooo0oooooo4o00 oo oDooo oo oooDoooo0oooDoooogoQgg
Oo0ooooo4o0oooooo400 oo oDoooo oo oDoDoDo4ggoooDoooogogg
Y O Y Y Y |

Oooooooooooooooooooo.o

Ooooocoooooooooooooao

Oo0oooogoQgg

Cl

OOo0ooooooOogooooaoo

8-

(5) JP 2004-536108 A 2004.12.2

OH

MNH
Cl

a
ubooboouobobooboobouoboobooboobobooobooboaa
oooooooobooobooooooooobooooooooooboboooooOoOoao
obooobooboboobooboobooboobooboboobooboDboao
oooooooooocooouoooooboobooooooooao
g
90/067460 0 0 00 D0DOO0O0O0ODODODOOODDODODODODDODDODOOODODOOO
ooooooooooooooooooboooboooooooboboooooOoao
oboooboobobooboboobooboboobobooboboDbao
ubooboouobobooboobouoboobooboobobooobooboaa
oooooooobOooooooezobz200C000O0OO0DOODODDOODOOO
obooobooboooboobogan
O

1573620 00000 O0O0ooOOobOO0oo0obOoboobOobobob boooobaoo

cbooobooboobooboobobooboobooooobad
ooooooobooooooooooobooboooooooao

O

O
O

OOoo0ooooao
O0Ooo0ooooao
O O0Oo0ooooao

O

OOoo0ooooaog

O

O O0OoQgooao
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0O0o0ooooog
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao

0

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

goooboobobooan

oDOooo/001790 0 0 000ODOODO0OOODODODODOODDODOODODGO
goboobooboboooboooboobooboooobooboaodnb
oooooooooooooooooooooobooooooooao
gooboooboobobogogboooobooboboooboobonb
(PEG)DODOO0OOCOOCDODOOOO(GVPHOODDODODODODODODOODDOGO

oooooooobopEGDODODODOCOOOOOOOODOOOOOOO
oooooooopvP00D0DODOO0OOOOODODDODDDODOODOOOO

OOoooooog
OOoo0ooooaog

pvPOOOOO0OODODDODOOOOOOOODODDODOOOOOOOODODODODODRDO

10

20

30

40

50



O oOooo

O

O
O

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

e e e ey e e e I s s |

o e e e e o e e e e e e e Y

e R e e e s e Y Y I Y

goo,000ODOOCCOOUOOOOOODODOCOOUOOODODODODDODOOOOOOOOOGO
goooooobooocoooouoooooboobooooooooao
gbooboooogoboobooboobooobooboobaodnb
gilso0ccooooooobOoOobooooooobooboDbooboo
goboobooboogbooobooboobobobooboobonb
gboboobooboaoan

0

OO0Oo0ooooog

H

I ) e
I ) e s

[ B R |

[ i R |

[ o R |

O 0ooo
O 0Ooooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo

O

(plasdone)O

O

g
O
g
g
O
g
u
L

O

O

O 0Ooooo

a
u

Ooooooooooooaogi»g
OoooooogogoQoooooaoglig
oo oo/ oOoOo4Qgooooao

O 0ooo
O Oooo
O Oooo
O Oooo
OO oo

O

O

a
O
g
a

g
u

O

O

OOoo0ooooOod
Ooo0oooQgodg
Ooooooogdg
OoOoooooogdg
OOooooogdg

00000l

OOo0oooooooooooaoo
OOoooooooooooao
Oooooooogooooaoo
Oo0oooooogooooao
OO0 ooDoooQgooooao
OOo0oooooooooooao
OOo0oooooooooooao
Ooooooooooooao
Oooooooogogooooao
OO0 oooooQgooooao
OO0 o0oDooo4dgooooao
OOoooooooooooao
OoooooooOoooooaoo
Oo0oooooogooooao
OO0 oooooQgooooao
OO0 ooDooo4Qgogoooao
OOo0oooooooooooao
OoooooooOoooooaoo
Ooooooooooooao

0

O

O
O Ooo0ooOoo
O
O

gooao

O
O
O
O
O

O
O

O
O

O

O

(6)

O
(]

O

O

oooao
Ooo0ooooooooooao
(PYP) O OO O ODODODOPVPO
O (povidone)D O OO OO O
-2-00 0000000000000 U0DO0DoDDOoODOoDOoDO0O0O0oOooOooOoDao?2,50000

O
O

O
O

O
O

O
O

O
O

O
O

JP 2004-536108 A 2004.12.2

gbooobooooobaoad

O
O

oooooooooooboano
ooooooooooobano

goooooooooobao

pvPOOODOODOOODOO

gbobooboooboooaadab

O 0Ooooo
O OooOooo
O OooOooo
O Ooooo
O 0Ooooo

OO0 oooooogogogoo
OO0 oDooDooogogogoao
Oo0ooooooogogooao
OO0 ooooooQgogooo
OO0 ooooooQgogooo
OO0 oooooogogogoo
OO0 oooooogogogoao

t
O
g

g
O
g

g
O
g

a
O
g

a
O
g

a
O
g

(kollidon)O
Oo00oooao

O = 0Oo0oo0oQd

gboobooogoboobooboobobobooboobaodnb

ugbooboboobouobooooboobooobooobooboobooboaadn

B(hydrophilic-lipophilic balance)D 0D 0D O 0ODODOODOOOODOO

10

20

30

40

50



@) JP 2004-536108 A 2004.12.2

ooooooooooooouooooo-oooobooOooboboooooboboboboDboood

ooooooooooooooooooboboooooooobobobooooooooao
ooooooooooooooooooboboooooooooboboooooooono
oooooooooobooooooooooboobooooooobooDboobooooooooao

o000 0O0oDoD0oo0ooooODoDOoOoooWweTH)ooooooabrasoh) D oDOoooooO(
transcutol) 0 0 OO O OO (labrafil) D OO ODO0ODO (labrafac)D OO O OOOOOAO
O (polysorbate)[ D00 0OO0O0ODODOOCOOOOOODODDORDODODO(Tween20)d d
OO0D0D0O0O0Q0D0D0DO0O0oQo0D0ODDODO0O0OOoOoODOO((Tweend0)0D 000D ooQoDOO
OO0O0O0OoOooODO(Tween60)D 00 0000O0DODOOCOOOOOODODODGDODRD(Tween80)
10 00D0D0O0O0C0OO0O0O(Sorbitan Esters)[0 00 0O0DODDOOCOOOOOOAO(Span20)
OOoOO0D0O0O0OQ0CDO0OO0OoOoDOO(Spand0) D000 00DOO0OO0ODODOO(Span60)0 0 OO
OO0O0OoOoOoo0D(Spand0)J 00 0DO0DOOCOOOOOC(Span2s) b0 0ooooboobDDOO
O(Span8b)0 00D 00O O0OOOOODODOGDO(Span65)]0 000 0O0O0O (cremophor)d PEG-60

00000000000 (PEG-60 hydrogenated castor oil)O PEG-400 O D O OO ODOO
0 O (PEG-40 hydrogenated castor oil )0 00D 0 D0DO0O0D0DODODDOODOODODOOOODOGO
00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
O0D0D0DO0OO0OO0OD00OO0O0OD(Tween)200 400 600800 0 0000 O OO0ODOADOSpan200 400 6
oo 800 250850650 0000 DDODDDOODO0DOOODODDODDDODODODODOODODODODDODODODGD
08000 ODO

O0O00gao
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
000000 o0ooDoooooDoo0oo0ooooD(@oODOoO0DOoooDoDOoDoOoO) OooooDOoOoOao
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ooooooooD0oo0ooooDOoUooooDoDOoDOooooDUooDoooODoDoDooDoDoDOooOoooao
00000000000 oDoDOo0o0o0oo0Do0Do0DO0o0o0DDoDo0Do0Doo0o0Do0Do0DO0oo0DoDoDOoDoOoOoao
O0000O0DO(glyceryl mono stearate)J 00D O0D0O0OD0OOOaurin)DDOODOOODOO
(whitepsoHO OO0 0000 ODDODOOODODODODODODDDODOODODOOOODODDODOODGDO
oooDoooooDoooooDoDo0oo0oo(@ooDoDooooDoDoDoooOoDooDoooOan
oooo0o0ooooDO0oo0ooooDOoDo0Do0oooDoDO0oOo)Y YOoooooDOoDooooDOoooooOOo
00000000000 ooDo0o0o0ooDoDo0DooooDoDo(@MUOooUOooOOoOo0DO0OoOOo)dOn
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
ocooooooao

O0D00oo
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
000000000 o0oooDOoDo0DO0o0o0DD00 Do0DOoooDoDoDooooDOooDooooOao
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
00000000000 ooDo0o0oo0oo0Do0Do0Do0oooDoDoDoDoo0oDo0Do0o0oo0DoDoDoDoOooao
ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
OooDoooooDoooo

O0D00oo
ooo0oO0oo0oo0ooDO0oo0ooooDOoooooDoDO0DOooooDOoDoDoooODoDoDOooDoDoDOoDoOoooOao
00000000 o0oo0ooooDo0oo0oo0ooo0oo0Do0o0ooooDo0DoDoo0ooDo0o0oo0ooDoDoDoOooOoao
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
Oooo0ooooDOoooao

O00o0ogao
ooooooooDoooooDoODoDo0ooDOoDoDoooODoODoDoo/0000D0DO0DO0O0DODOO
O (captylic/capric triglyceride)Ja -0 0000000 DO0ODOOODOODOODOGODRDO

10

20

30

40

50



(8)

O0D0D0D0O00D0DD0D0O0O0DO0DO0OO0O00-04,-4130
/0 0 00 O (coco-captylate/ caprate)0 0 0O O O
0Oo0o0Do0Do0DoooDoD0oo0oooDoDoDoDoooDoDooo
oo0ooDo0Do0ooooDoD0oOooooDoDOoooooDOooOo

0Oo0DoDo0DooooDo0Do0oooDoDoDoDoooDoDoOoo
hydroxytoluene, BHT) D O OO O OOODOOOaa -0

gooobooboobooboobaoab
uboogbooboboobooooboadab
ooooooboobooobooooooooao

i R R
Ooooaog
Oooog
©c0ooo-
°© oo

O O0oo o

O 0Ooo o
O O0ooo

JP 2004-536108 A 2004.12.2

O
O
O

O O

S OO O o
O 0Ooo0ooo

Oo0Do00-00000
(cetyl octanoate)
Ooooooooao

O0000Od (butylated
oooocop-00
00000 (nalic a
Ooooooooao
oloo0o0o0oooano

0000000 oDoDo0Do0O000o0oo0o0DoDoDoDO0oO0O0O0oooooDao(Croscarme
Sodium)0 O OO OOOODODOODOODOGO OO (Sodium Starch Glycolate)(Primojel)

oad

oad

0 d

oad
ooogooao
oad
ooogooao
cid)DOOAO
oooooao
ooooao
oooooao
ooogoao
Ilose

ooad

0000000000000 Avicel)DOODODOOODO (Crospovidone)(Polypla
sdone)J 000 0DODDOOCOOPWPOOODODODOODODDODDOOOOOOOO (hydroxypropy
Ilcellulose)D DO O0OO0O0ODOO0OOOODODOOOODOO(ECMO)DODODODDODOODODODOO

ocoooooooooooobooooobOoooboboooooobobooooDboDOooooao
coooooooOoooooDooooooDOoooooDooooooDoooooDooooao
cooooooooooooboooooobbOooooboobooooobooboooobooDoDooooao
ocooO0oooooDO0oUooooDOoooooDoooooDooooooDo

oooooo
cooooooooooooboooooobboooobobobooooobooooboDbDOooooaoD
OO000000 (amorphous fumed silica, Cab-0-Sil) D00 0O0O0O0O0ODODDOOOOO
cooooooooooooboooooobobooooobooooooDoOoo

ooDo0OO0o0oo

OooooooDoDoODOoOO0oO0oO0oo0ooo0ooDbDDdDOaO0NaHCOz;ONa,CO, 000000000 00D
ocooDooooooooo

Oooooo

ocoooooooOooooooOoooobDOoooooboo(@OoooD PvHOOOOOO
cooooooooooooboooooobboooobobobooooobooooboDbDOooooaoD
I I I I O A A B A A W A W N e I A N A N A1 I Y AN E N N N R R N N
11201680 0 OO DODOOO0OSs601680 0000000000 DODOOOOODOOODOGDO
OoO0O00s5608400000000011201680 0000000000000 000O00OO0
011203080 0 0000000000 DODO0O0O0O0O0O0O0O0OS0840000000080 15
g2o000000000C0CDODOO0OOOCODOMOOOOODOOO)ISO200000000
oood(coooooooobobooooooo)o.1spo.20b000DDooooOoO
oooooo

I A I O N A Y
ooooo)oo20c4000D000000001IOOMQDOODODDOOOODODOOOODDOGO
ocoo@oooo)yoooo@oosmgyboooooooooooboooooboooooao
ocoooooooOOoooobOOO0DO0OD0 DooobOoooooDbbOoooobDbOoboDoobooDo
OOoOO0OO0OO0OD0O30011mg(l010 000000000 0DO3008MOOOOODODOAOA40
O 7omgd O OO

Oooooo
cooooooooooooooooooboOoOooooDOooooooOoooooDooooao
cooooooooooobooooobOooooobobooooobbOoOooobo@oboDaOoer

vp) OOOOoOoooooooboooooooooobobooooooooobobooooogoo
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao

10

20

30

40

50



€©)) JP 2004-536108 A 2004.12.2

gbooaogboaooodghb
oooooooooao oad
ooooboooogan ao

ooagd
O
O
ooooooobooooogoao
0
O
O

uoobooboobobobooboobooooobooboadnnb
oooooooobobooooooooooboooooooao
gobooobobooboboboobooboooooboooboaoadanb
ooooooooboooooooooooboooooooao
251000000 obo0o 1-1- 05000 b0O0DOobO0oOoOboOn
O

OO0OO000O0D0ODO153mlO0O OCoOz2emliOO00000O00OO

0(0O0O0)000.52: 0.52:
g0 O 10mi0 100mI0 0 00O

O © Ooood

oooooooooao CoO25miDOO0ODO0O0OO0SmIOO0ODOOO

gooogbad
ugboobooboobepvpob0oboobobooboboobobobobooboadnn
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
ocooooo@@so0OO)y oDbOoOoooDbDOOoDooOODODODODODODODODODODDODDODOODOGO
goooboooboboobobooboboobooboboobobooboboDbDao
uobooobooooboooboad

oooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
cooooooooooooboooooDoDOooooobOoOoo(@@ouooooePyP)OODOO
ooooobobDoooo0oogosebs840 b 0DoOonOobDiIo01680 0000 OO0OOS
el 0 000000 DODOODO0OU0OO0DO0DODODODODDODODODODOODOODDDODODODOOO
oooooosebs4bbgononOobilo0les0OOO0OOCOCOO0OO0OOOOODDODODOOO
oogs6e0840000C000OO80S001CDOOD0O0DODODDODDODDDDODODOODODODODO@W@O
OCoOoOoOoooo)soDleo0 00 0O0OCDODOO(OoOoOoODODOOOoDODODOOODOODO
0)H)1.502.0000000000D000

gooogbad

coooooooooooobo(@@ooooePy) oo obBooooDbDO
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooao

googbad
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
cooooooboooooooooooobOoooobDooo@ouoooooooooDooOoOo)
obobooboobooboogobogno

gooooad
cooooooobooooooboboooobDOooooobOoOooobbooooobOooeo
googepvPp) OO OOODO(MOODODOOODODODDOOODUOODOOODODDDOOSSO)OO
coooooooooooo(@oboooooooOo)yoooooboooooooooao
ooooooooooooooooooboboooooooobobobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooobooooooooooboobooooooobooDboobooooooooao
goooboooboboobobooboboobooboboobobooboboDbDao
ogooad

ooooooobooooooooao

gooogbad
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao



good

oooooao

gooogooad

oooooao
obooboobo0ollgobono:-000

PlgOD 000 0obDOooboOOoooobanan
ooooooooOoooooooobaio
gooogbad

goboodgbad
oooooobobooi1ig0oon0o:00ao
PlgOD0O0O0O0bDOoooOOooOoobOonan
oooooobooOoooooooobDaio
googbad

gooooad

ooooooboboOoi1g 0000000
PlgD 00 D0O0DO0ODOOOOODOODORD
ubooboobobooboobadald
ooooao

gooogano

oo
20mliC O 000OPVPIgD OO OOODO
OsmiODODOOOOOQCODODOOOOGO
ooooooao

gooogao

gooaoano

ooooooooi1.590 000080
O2omlDO0O0COPYVPIgD OO OODO
ooOsmiOCOOOO0OOCODOOOOOGO
oonf

uond

oo
oo

googao

g o

oad
gooobz2g0000D0O 80

o

20ml00O0O0O0OPYPIQgOODODOOODO
OsmiODODOOOOOODDOOOODOO
gooooaoaao

ooooao

goooao
ooooooobobDigbooosoo
20mlO0O0O0O0OPYPIgOODODOOODO
OsmiDOOO0O0OO0O0O0O0OODDORO
ugbooooado

ooooao

gooogano
ooooooobooOi1gbooosoo
20mliC D 000OPVPgD OO OODOO
OsmiODODOOOOOQCODODOOOOGO
ooooooao

gooogao

gooaoano

Ooooooo0ooooooo0o oo oDooooDooDoDooooooooao

ooooooboOi1g 0o ooasoo.

O
O

O

O

O
O

(10)

(1:10
000
000

(1:10
000
000

(1:10
00O
000

|
]

O

O

O
O

OoooolghbOO0O0D0O80 0.25g0 00O DO DO :
ooooooao
ooooooaon

0.25g0 0 OO O
oooooooDao
oooooooao

.25g0 0000 :
0oooooo
0Ooooo0oo

.25g0 00O 0O 0 :
gboooobogao
gooooaoao

O

O

.25g0 0000 :0O
gboooodoaan
goooooaon

O
O

O

O

O

O

JP 2004-536108 A 2004.12.2

gbobobooboobooboooobooboobobooboboboobooboadnn

o)oooooza2omlOO DO DOPY
O o0.2g0OO0OOS5SmIODODOO
oooooooooooogao

O

Yo oooozomloODOOOPY
O 2g00o0O0Os5mliOOO0DOO
oooooooODoooogano

O

O

yooooozomloODOOPY
O 4gqO000O00s5mic0onono
gboobobooooboaodd

O

ooo0O0@:10000)000R0
obooobooboobz2gd b0
igboobooobooobooobad

:00000@:100o00)oo0a0O

OooooooboDoDOoO0oO0oz2g00n
oi1i0o0oocooooooooboDoao

oooo@:1ocooco)yoooao
oooooooboooo2gg 0o
looooooobboooood

ocooO0@:10coo00)oooao
oooooobooooi1gooano
10bo0o0obooobooobooobao

ooo0O0@:10000)000R0
obooobooboobiligdbd
igboobooobooobooobad

250 00 0000.25g0 0000 :00000D0 (1:1

10

20

30

40

50



e e o S Y O o Y O

L\ [ [ [ e e e e e e e e e s [ [ [ i A

Ha

P

Do ooodNMNOoOOoODOoODoOoOoOoOeoonDoDoOoOoODeooonooDoDo™MMTOOoODOODOoODOoOOooOoOoOgooag

Do oooOo99ooOogogooogo™dMMNoogoo

O

OoOooOoogd~dDO-go

(11) JP 2004-536108 A 2004.12.2

O)oooooz2omiDOODOOPYPPQDODDODODOODODODODODODODODDODOOODODOO
lgCODODOO5GMIDOODODODO0DODODODODUODODDODODDODO0DOODODODIOODO0DOOO
O0Do0Do0oooooooao

Ooano

0o

O0D0001g0 00 0080 0.25g0 000 0OO0.25g0PEGRO D OO O OODODO
O (hydrogenated caster oil(Nikkol HC0-60))0.25¢g0 0 00 0O :00 00O (1:10
yhooooz2omiOOODOOPYVP2qU O ODDODDODDDODODDODODODODODODDDDDODOO
g0 0o0oO0OsGmMIDO0DODO0DO0OD0DODO0DO0ODODUODO0DO0DODDODODODOoDODIDOODODOOO
O0DO0DO0oooooooao

O0o0oao

Oooao

O000001gb0DD0D0O0O80 0.25g000D00ODOO0.25g0 000 O0O0O0OOODODOOO

Oo0oo0ogano

61000 0 0O OO O O (Arlacell65)0.25¢0 0 000 :0 0000 (1:10000)000
OmMIDOO0OO0OPYP2qD0O00O0O0OOODDODOOODDOOOOOOODOOOO 1900

5mi0O00O0ODO0OOCOCOO0OO0OO0OOODODODDODOOOO0OO0OO0DIDO0DOoOooOooOoDbDDOODbODOO
goodaoad

0ooo
000
00O00O001g0000080 0.25g0000000.25g0 000000000000
025mg0 0 000:00000(:10000)0000C020ml00000PVP2g0 00O
0000000000000 O0O0O00O0D01g000005MI0O00O000O000n
0000000010000 000000000000000000
000
0O
0000O01g00000800.25g0000000.25¢g0 00000000000
smg0 0000000000 (1:10000)0000020ml00000PVP2g0 00O
000000000000 O00000O01g000005mMIO0000000000
0000000010000 000000000000000000
000
00
0000O01g00000800.25g0000000.25¢g0 00000000000
mOOOO0DOD:00000(:10000)1000020ml00000PVP2g0 000
000000000000 O000001g0000O05mM00000000000
0000000100000 00000000000000000
000
00
0000D01g00000800.25g0 0000000000 (MCT)0.25g00 00O
00O00O002.5mg00000:00000(:10000)0000020mI0000

PvP2g0 D0 OO0 O0ODODDODOOODO0ODOODODODDODDOOODOOOODDOOSMIDDODOODO
ugboobooboouoboobobooi1ocouoboobobooboobooobooboodd

gooad
ood
Uo0boo0obO01lghb0b0O0gso 0.25g0 0 00D000.25g 0 O0O0DO0OODOODOO

SO 0000 : 00000 @:1oogo)yoogoozomi000OoooooDOO

O0ODo00o0oooO00O0oooObOO0oO0oobooODbDO0O0O0ODoDDbDwooooOoOSMODOO0OOO0Dn
goobooobooobobogobicoboobobooobooboooooboobonn
gooad

ood

10

20

30

40

50



(12)

g

[N
pom [ R |
O 0Oooo

gooooaod

O
g
g a
O

O

O
oo ooogogo™S
O O0Oogogog

a
O
g
a
O
a

O

O Ooo0oooo

gooooao
goooano

OooooooQgogooQg

JP 2004-536108 A 2004.12.2

ooooobODbi1igbD0O0QOs8o0o0.25gb 0 00O0OC.25gOOOODODODDOOOOO
SO0 0000 :00000@:1000DO)ooOoO0Oz2omMIDOO0ODODODDOOOOO
OCoOO0ODO0OO(HPMO)2g0 D ODDODDODODOOODODODODODODDODODODODDODDOODOGO
smiDO00OCODOOOO0OOODOOOOODODOODOIODODODDOOODODGO

gb01ghb0b00s80 0.25g000000O0C.25g0O0O00DO0OODOODOOO
2.5mg0 0 000C:000D00Q@:1CO000)oO0O0O0C0C2omMIDO0CODOOODODOO
2qpO00D0DO0DO0DO0DD0ODODDOO0DO0DDODDODODODODDODDODDODOD1OODOOOSMIODODOGO
gbooboooboboobooboooboloboooboooboooboobooboobooban

0010180 000000000 DODDOO0O0OO0DDODOOO0OODOOOO((colloidal silicon

dioxide(Cab-0-Sil)) D 000D DODDODODOODODODOODDODDODDOOODOOOOODDDOORD
Oromg00O0O0D0OOCOOOOOOOODODDODOOOOOOODODODOOODOOOOOO

ooooooao
oooooao

oco010180 0000000 D0D0ODOO0OO0OO0OODOO0DODODODOOOC Avice)10OODODOO
gboobooboboobooboobooboobooobobvyomg 0D OO0OD0OODO 325m
g O 0000000 2stationsD 000 O0)O0OO0OOOOOQOOOO

ugoad

.5g0

ugoad

o

.5g0

ogood

ugoad

o

.5g0

ugod

ogoao

o

oooooboobooOoboooog40beo00b0000oobobobDbDOOOOO

oooooooDao25m
pvPOOOOODODODOADO

OooooooDaoOo25m

O
O
O
OJ
O
O
O
O
[
O

ooooooooDao25m

O
O
O
O
O
O
O
O
O
O

oooooooonao2sm

250 0D 0o0oooogobad

ooooooao

gooogbad

oogzonan
ooooooooboooboo/yomg00O0DOOOCOO0OO0OO0OO0OOODODDOOOOOOOOODDOO
ooooboooogan

ooooooao

googbad

ooooooooODi1gb0D00oo0oso 2g 0000 DO2g9000
gb0O0OOO0OOCO0OO0OO0O0ob0yoOOoboooooooDoODoOano
oboboobz20000000000000D0OO0DOOGDO
ugboooboado

oooooao

Oo0o0ooo0oo0oobDDi1gb 000080 2gt 0000002900
gb0O0OOO0OOCO0OO0OO0oO0obyoOobocooooooDoODOan
obooobooboboobobogoboob200b0OoO
a

ooooooao

gooogbad

ooooooobobDi1gb000onOoso 2g 0000029000
gb0o0bOOO0OOCO0OO0O0oO0ob0yobOOOCOoOoooooDbODOo
ooooooooooboooooooooboobooobo200000
oad

goooooboao

gooooad

Uooooo0obobOD0Oi1gb 000080 2g 000002900
gb0obOo0ooboobo0oo0ob1wboooboboooboobao
ooooooooooooouooobz2000000000

ooooooao

uod

ugoooaoodado

10

20

30

40

50



oooooano
Uooooo0obobo0ilg 00008020000 D2g0 0 000000DODOO0OOCOOO25m
gU 0000000 DO000100000C0CDO000ODO0DODO0.25g00 00O 0O DO (carbamer)
ooooooooboz2000000C0C0000000DODODO0O0GO

O

OO0 ooooooo™~dDOQ

OoooooogogaoQg
Oooooogogaog

O

dioxide(Cab-0-Sil))D 000 0O 00000

O
g
a

O
O

O
g
u

.0g0O

70mgQd

Oooooooogooooaoo
OoooooooQogoooao

O

O

OoooooogoQgogoooao

O oOood

OoNOOoOOOoOoOoOoogoaog
OooooooooQogoOoao

O
0
4

O
g
u

290

O
O
0
O

g
O
g
g

320

O

O

O
O
O
O

oo

OOoo0oood

270 0O O

000
290 O
000

(13)

goboooboooogan

oad
O

JP 2004-536108 A 2004.12.2

004°C00000000000D00000000119g00000 80 2g
oboooboobobod2smgD 000000 O0DOO0OO0D0OI1g00O0On0
ooooooooboooooouooobo20000000000000

gooobooboboo/vomgb00bo0oooboobobognb

Uo0oO0o1gb0OD0O0O0D080 0.25g00DODO0ODOO.25gD O O0O0O0OOOODODODDOIN
g OpPvP2g0 D0 OO0 :000CO0DO0@:100D0O0)DO0O0OO0SMIDODOOO@S500000
ybooool.2miDO0O0O0COO0OO0OOOODODOOOD3ODDODODOODODOOODODOO
ooooooooooao
goooooboao
gooooad
Uooooo0obobOD0i1gb 000080 0.25g 00 00O00.25g 0 O0O0O0DODODOCOOOON
g 0 O0DODODO0OO0OO0ODO0OO0oO0oooDb2.5mg0DOPYPZQDODDODODO:0D0DDODO(I:10000)O
coOoOOsmOOO0OCDO@Sso0O)yoOoooOoOl2smMIO0OD0OOO0DOQOODODOOODO
oosgooooooooooobobobooooooooDbooOoan
oooooaoaao
oooooao
gbooz20300 0000000000 DbO0OO0O0OO

O
O
OJ

oooooooboooooooooao

oo
u

300
oo
oad
g

O oOooo

g
a
O
a
u
O
a
O

O O o

[ R |

OoDO0oOooooDoDOooooooo
ooooDoooooODOoooao
(12stationsO0 0 OO0 O )O0OO

O

OoooooobDOO0OO0ao4od
gboo7omgd0D0OO0DO0OODOO
u o

O
O

600
oo

O
O

O
O

ooon
uon
oogagd

ooad
70mgQd
ogoaod

ogoao
ooaod

O (colloidal silicon
ocooooocoood
oooO0oooao

(Avicel)100 00 OO
000000 325mg0
00

oooooooooao
oooooooooDao

Oddlgb00OD0O080 29000000200 0DODODOOOOOOODORDNO25m

gb00oo0oboouobo0obbybooboboobobooboOoeongsoboooobOod

uon
oogad
oono
uon
ogagad

O
O
0
4
O

oo yyoobooooooooobeooo oo obOOOOOOoOoOoanO
ooosgooooooooobooooooooao

O

O

ooogao
oooao

10

20

30

40

50



Ooo0ooooooo o0 oo oooo00 oo oDooooD oo oDoooo0ooooodg

-~
N O»

OoDoooooooooodg

e e e e e o e e e s el Y Y e e Y

ooooooobooboooooooooboDoon

r
i

O

O
O

Oooo0oogogoogod

O

OOo0ooooooooooooggogoQg

OoOoo0oOogaDo
Ooo0oo0oo0goao

OOo0oooDooo4gogoooooggg
OO0 oDooDoooggoooooggg
Oooooooooooooogoogdg
Oo0ooooooooooooogoQgg

O

QD

Ooooooogoooooog =
~MOOoOoOooOooOooooogoogoaog
OOoooooooogooao

0

O

O

ogooad
ooooooooao
gooobioomgDODO0OODODODOODODOOOODOODDODLDOODOOGO

gooao
pvpOOOOOOOODODOOOOOOOOO

0000001900000 :000D000:0:1:0.50000)0000025mlOA0O
PvPlg 0 0DO0O0OO0OO0DOO0OO0OOOOOOOOOOODOIODODLDOOOOOOODOOn

ooogao

g
oo

O

(14)

JP 2004-536108 A 2004.12.2

oooooloomgOO0ODOODOOO0OO0OOOOOODODOOOOOOOOnn

oooooooooOobooooooooobooao
oooowoooobo:0ooboobod@:1oooo)yooooozomicO0OO00OO
ocoOoOO0oOdo.5g0O0O0OC0CSMIDODOODODOOCOODODOOOODOODODOODOO

O 0OooOgooo
O Ooogoo
O 0O oo

O OooOooo
O Ooooo
OO oo

u
O
a

y dryer(
0o0oooooovodl
oooooao
20 8ml/min0O
oooooao
oooooao

a
O
a
u
O
a
O
g

O Oooo

0
0
0
O

00O
190 O
0 190
00O

000
190 O
0 2g0
000

ood
oodd
oogd
ooad

oooooao
oooooao

0oooooao
PEG)D OO OD
Oo0oooooao
0 O (carbamer))d O 0O O 4°cO

O Ooogo

O Oooo
O 0ooo
O 0ooo

O
O
O
O

O Oooo
OO oo

O o oo

| R o [

o

O O0Oogogog
O 0Ooo0ooo
O o0Ooo0ooo
O 0Ooogoo

O O0ooo

Oooo0oooOogod
OooooooQgooQgoQg
OoooooQgogooQg
OO 0000 oao-g

oooobooobogobao
:00o0oobc@:1oooo)oocooo2omic0OOO
OCsmiDOOOOOODODODOODODODDODOOODDODOOON
gooooboao

gooooboobogobao
:000ob0@:1oooo)ooooo2omicDOOOO
OsmIDOO00OO0OO0O0OODDODODDOOOOOOoOooOoODDO
oooooaoaao

o
Oooooogogaog

ODoDo0Doooooooo
Oo0D0O0ooDODO0o0ooooDoDoooooDooo
oood2m0000000O0OO0OO0OOOODOOO
Yo ooooooOoDoDOol1000 1000050 20m
0000o0o0o0o0DDO0O0O0O0OOoas30neonnan
(Fluid-bed sprayer, Nero Aeromatic)d O O
900 O O

oo
u g

O OoO0ooogoao
O0Ooo0oo0oo0oao
OOoo0oooao
OOoo0oooao

g
u

g
u

ooooooobobooooooooao
gb40 0000000000000
goaoaao

ogooao
ooo@ooooobooo)yoboao
Oo0ooDO0oOooooDOoOooooDOoOogc(
(OoooopPvpPODODOODOODOO
gboooboooogobooboboDbDao
oooooooo@oobobooooao

ooooooooobooooogooooobooooooooooao

10

20

30

40

50



OO0 ooooooQgogooQg
OoooooogoQgogooQg
OoooooogQgogoQg

O

O

00O
000

(00D0DO0O0)oOoOoO
0000000000
Do00o0O00o0O0o0
0000000000
00000060000
000

00O

0000000000
0000000000

gsoomliDOOOOODOO(O

O

OooooooogogQgogooQo
OO« ooooooooo

O

oad
0ood
oad

hy
oo+ oo oooogooogooQg

O
O
O

(0)O

od
oad

O
O

Ooooooogoo

0.

O
O
O
O
O
O

goodgano
O

o OO0oOoooo-g

o

a
O
g
a
O
a

O

O 0OooOooo
O 0Oo0ooOoao
O 0Ooo0ooo
O 0Ooooo

O
0

O
O

O
O

O

(15)

|
|
OooOoogao

ggaod

JP 2004-536108 A 2004.12.2

oboooboboooboonboao
oooooooobooobooooooooao
oooosmiooooooooboooooao
oogosoooooOoboooooooooboDoano
ooooooboooooooooao

O

OpH6. 8000 O0O0O0ODODSO00000000D0A0
OoODO0O0Ooo0DOO0OO010000)015,000rpmO020 0000
OooooooDoDOoO(@45p M) 0000000 DOMIDOODODOCOCOOOOOOAHPLCO O
ocooOoooooOO0oOooooODOoO0oO0oooDoDOoOoOooDoODOO0OODce18 0DS(150x 4.6mmd 5 m
Yo oooOoOo282nmOOD00O0OOMeOHD 0.02M KH,P0,=65:3500 0 00 00 Iml/min0O O

000000 (paddle)D 00O

5000000000 2050 100 150
Oooooooaoi1s,000rpmb 20 O 0O
HPLCO D OOOOOOOoOooooDODaOo
Ox 4.6mmO 5y m)ODO O O0ODO282nmO0 0 0O 0O
OoOdimi/min00O0O00DO0DDOOCODO20p 10O
uobooobooboooboooboooboaoadao

oooooao
goooboobobooboboboobooboobonnb
siboboouoboouobooboobobooobdoa4dtn

oooggao
Oood

oooooooooboooooooao
ooooooobooobooooooao
O0D00OpHL.4% 0.10 NaCI-HCIO O
oooooooboooooooao

oogz2pil000O00O0DODOO(@DODOOOU0OO)Y ODOODOoOoOooooDOO

oo(coooorco)ybboooooo
ooooooboooobooo.30bOboOd

O0O0dpH6.8+ 0.100.02MO0 0000000

goodg
300 600
oooao
oooao
O MeOHO
gooad

ooooooooooobooooooooao
ooooboobobibooobo3obod

g o

O

Os500mli000O0OOSG0rpmO O 0O O

o o oDo.5mMIODOOOCODOOO

O

g
0
g

0
u

OO0O0OO0O0D00.45p m)0O0ODO

OD0DO0O0O0OO0D0ODO0O0OOC18 0DS(15
.o2MO0 00 000=650350000
oooo@oooooo)yooao

gooobooboboobonb
oooooobilecoon0nODODOO

000000 g/ml)DO0 D000
O

10

20

30



(16)

JP 2004-536108 A 2004.12.2

L%

L TEUUT=F v s EGHT S ERRKEAOMEA LERT OB (ue/nl)

 BRUEHE(%)

[

. By (1) 15 30 45 60 90

[ . 0.075 0.063 0.088 0.090 0.236

(|77 R =TT G og)y | (0.03) | (0.05) | (0.05) | (0.12)

[ ES I 21.497 20.903 20.203 21.469 11.430

0 (EBEHIRE) (9.43) (9.16) (8.86) (9.45) (5.00)

. LG 2 65.435 45.719 37.644 32.186 29.847

[ (B M) {(36.81) (25.72) (21.18) (18.11) (16.79)

: G 3 17.069 9.746 6.627 7.269 3.659

: (BHBHIEE) (9.87) (5.64) (3.83) (4.20) (2.12)

ES 80.337 54.328 39.141 25.268 21.510

[ (T8 & 4R k) (40.17) | (27.16) | (19.57) | (12.63) | (10.76)

[ s EE A L 3.388 1.500 1.610 1.319 1.181

(=T HAdEMED | (1.69) (0.75) (0.81) (0.66) (0.59)

[ B EREH 3 3.825 4.603 4.986 4.851 5.081

[ (BEGIEE) (1.91) (2.30) (2.49) (2.43) (2.54)

[ [ ES 42.549 25.947 18.619 14.047 12.754

[ (8 9 Bk 1 ) (21.27) | (12.97) (9.31) (7.02) (6.38)

: A ES 14.368 8.900 6.353 6.190 4.246

: (BEEHY) (7.93) (4.92) (3.51) (3.42) (2.34)
eSS 16.377 12.602 9.765 8.252 5.198

E (M FBYE) (8.52) (7.60) (5.08) (4.29) (2.70)

O

oo0ogood

Oooooooooosofo3 00000000000 ooooooboaoao

gooo0oogdogooooouogooogooogooobgoo3s Doy uoooooao

gogooocgooooopouotooogo oo oo pbooto0ocyooooo Dottt oo o oo

Ooooooooao

goo0ogod

Oooogad

#* 2

WA —2(Tween)80 2 0.3%SEHTLATLHBTCO7 I 7 2F v o %
SETLEEBAMAOBRHEE(ug/n]l ) RTBEHE(Y%)

[

[

[

E - b () 15 30 60 90 120
: RFp 4 201.84 | 204.25 | 203.44 | 203.55 | 204.81
| (mBmEmmE) | (100.9) | (102.1) | (101.7) { (101.7) | (102.4)
: Z 164.75 | 156.89 | 158.78 | 157.85 | 156.71
L (B (77.3) | (78.4) | (79.3) | (78.93) | (78.3)
[ I 124.84 | 136.01 | 135.90 | 131.51 | 135.80
L (mmumn) (62.4) | (68.0) | (67.9) | (65.7) | (67.9)
O

oo0ooOood

10

20

30

40

ooo4000000Oso0o.3000bbObOOO0COO0OO0OOoOoOODODICCODDODDODOOOOO
goooboobobooboboobobooobooboboobooboooboboDbDao
oooooooooooooooooooosoobooeb0bbOOOCOOOOOOODDODOO
oooooooobOoocooooooooobooao



17 JP 2004-536108 A 2004.12.2

0ooooDao

0ooad

L %3

[ FEITv72F vl ESETLIRKOERHAMOMBATHBTCOBEHEE (ue/nl) KT

[ EHE(%)

[

[

L | Q& 2 5 10 15 30 60 90 120

E HisH 7 48.1 63.8 52.1 51.8 52.1 49.9 41.6 36.5

: (EFERME) | (24.0) | (31.9) | (26.0) { (25.9) | (26.0) | {(24.9) | (20.8) | (18.2)
Ll 8 70.8 68.6 61.2 | 58.08 | 56.9 50.7 51.8 36.9

Closgwme) | (35.4) | (34.3) | (30.8) | (20.0) | (28.4) | (25.3) | (25.9) | (18.4)

[ Kl 9 191.3

(| EHHF 12~ | 199.6 | 199.7 . 188.8 | 183.5 | 178.9 | 176.5 | 174.2

[ 14 (99.7) | (99.8) (65.6) (94.4) | (91.7) | (89.4) | (88.2) | (87.1)

c | (B

[ w10 175.0 | 183.2 | !92-7 | 186.6 | 183.3 1 159.7 174.4 | 165.4

| rmwmE) | 687.5) | (01.5) | 0 |05 OIS HTOEN Gr) | (2.7)

96.3) ) ) }

E ZHH 11| 1459 | 172.2 193'6 192.9 (210010'% (210010'% (21%10'26 (“0010‘58

: (WEHEIBRE) | (72.9) | (86.0) (96.8) (96.1) ) | ) )

0 HiEH 16 88.3 117.3 | 121.7 | 126.6 | 128.1 | 131.7 | 136.6 | 136.6

: (FEREE) | (44.2) | {(58.7) | (60.8) | (63.3) | (61.1) | (65.9) | (68.3) | (68.3)
Ec8T W 146.5 | 154.14 | 155.8 | 159.0 | 162.0 | 160.5 | 162.2 | 161.5

Cloagwgs) | (73.3) | (77.7) | (77.9) | (79.5) | (81.0) | (80.1) | (81.1) | (80.7)

[ E ) 18 133.7 | 136.5 | 136.6 | 137.7 | 142.6 | 145.7 [ 143.7 | 143.1

[ UaEmiE) | (66.7) | (68.3) | (68.3) | (68.9) | (71.3) | (72.9) | (71.8) | (72.2)

[ EHEH 25 98.0 100.0 | 102.2 | 104.6 | 108.6 | 110.3 | 109.0 | 110.0

o L CEE R E) (49.0) | (50.0) | {61.1) | (52.3) | (54.3) | (55.2) | (54.5) [ (55.0)

: E il 27 108.8 | 108.0 | 110.0 | 112.5 | 114.0 | 115.0 | 116.2 | 116.0
(FMEMEE) | (54.4) | (54.5) | (55.0) | (56.3) { (57.0) | (57.5) | (58.1) | (58.0)

NEETTED 196.8 | 197.7 | 194.6 | 1950.8 | 192.0 | 190.4 | 189.5 | 188.0

[ (i) (98.4) | (98.8) | (97.3) [ (95.4) | (96.0) | (95.2) | (94.8) | (94.0)

L

0ooooDao

000000000000 08000000D0DND0DO0NO0NDN0ONDO0ODNDDODODODOGOaOn

0000000000000 D00DO0DO0D0DO0OO0D0DO0DDO0DO0DO0DO0DODDODOODOaO

00090140 000000000000 0D0010000000000000000DOO

0000000000000 D0D0DO0DO0ODO0OO0DO0DD0DO0ODO0DO0DO0DO0DDO0ODOoDOoODOaOn

00O00DO0OO0DO0OO0OD0OOPVWPOOODOODOODOODDO(OODODODODODODOO

0000000000000 00D0D000000)D0DO0DO0O0D0OO0DODO0ODOODOOn

000160180 00000000000090000120140000000000000

0000000000000 D00DOO0DO0OO0ODODOaO

0o0ooooao

00D00D0D02502700000000000000000D00O00O00ODODOODOODOOO

0000000000000 D00DO0OO0D00O000DD0DO0DO0DO0D0DO0O0DDO0ODOoDOoODOaO

0000000000000 D0D0DO0DO0ODO0OO0DO0DD0DO0ODO0DO0DO0DO0DDO0ODOoDOoODOaOn

0o0ooDO0ooDoDOoDOoOOoDOoaOo

0ooooao

0000000000000 D00D0DDO0ODOO0DO030000000000000D00O0

0000000000000 D00DO0OO0D0D0O0D0D0DD0DO0DO0DO0DO0D0DDO0ODOODOaO

0000000000000 00D00000000000D0D0000O00O0o00aOo

10

20

30

40

50



(18) JP 2004-536108 A 2004.12.2

Ooo0o0oo
0Oo0oo0o00o

0000000000000 0000D00O00O0O0O0O0OO0O0OoOoOon
0000000000 02500310g0 000000000000 (Sprague-Dawleyd )0 O 1
0D2000000000000000000000000000000O00000000
0000000000000 0000O00 (cannulation)D 0O501U/mIDO 000000
0000000000000 0000D00002000000000000000000
0000000000000 D00D0OO0OO0O00D0OOO0O0O0DO0OOO0O0DOoOoO0ONOoooOooan
O(sonde)J 0000000 O0O0000O20mg/kgd 000000000150 300 450 600 9
00 120018002400 000000000 DO0O0O00OOOO03500rpn0 10000000000
000000000000 D0-200000000000000000000000HPLCO
0000000000000 0300p 100000000000000000000O00S50p
ID000O0000600p ID00O0002000000000 (voltexing)D O O 15,000rpm
02000000000000000000000060p I000HPLCODODOOOOODOD

O0000ODO0OO0OC18 0DS(150x 4.6mmd 5y m)J OO0 OO O 282nmO O 0O O O MeOH:0.02M0O O
O00O0=65:350 000000 Wmi/min0000O00O0ODO2p ID000O0O0ODOOODOCM@O
oooooO)Y oOoooooDoooDooDoooDoooooaoao

OoO0o0ooogao
goooocgo0oooofouotoogootoo oo pbootooyooooo oDty oooopDoo oo
Oo0o0Ooo0ooooooooooOo40 0000

goo0oogooud

Ooo0ogad

[ m4

[ ARITOTEIO7 xd u s AR MTTERA E 3 IR A 0 R 1K 5 % 0 R - X

[ 2mPEE(ug/nl) -

E " HE() 15 30 45 60 90 120 180

E (wfgﬁfjﬁ:ﬁ) 4.178 | 4.501 | 3.787 | 2.467 | 1.057 | 0.528 | 0.121

: et T 8.231 | 3.978 | 2.920 | 1.715 | 0.869 | 0.564 | 0.405
Ek (éggﬁ%) 2.567 | 3.044 | 2.388 | 1.528 | 0.803 | 0.469 | 0.313

E ij%ﬂ;éz) 3.671 | 4.211 | 3.242 | 1.528 | 0.752 | 0.475 | 0.148

: %ﬂ?@gﬁ 8.523 | 4.201 | 2.910 | 1.567 | 0.656 | 0.469 | 0.101

E (%xi%?}%%ﬂ;ﬂﬁu) 5.973 | 3.268 | 1.815 | 1.120 | 0.448 [ 0.242 | 0

O

Oo0oo0ooogaod
go0oo0ooggogooopobouogoogooo ooyt oygos)DbpDbuUooboooOoao
goooocoocoouopouotoogoooo oo bbbt oDooobDo o oo
gooooooo011oo0o00O0Oo0o0O0oUouUoouououooooe oo oooooooooao
00000 oooooooo0o0o0o0o0goguoo oo oooDoe2 0000 oOoao
Oo0oooooooooooo0QQ0Q0Q0QouUueC0o0oooOoOopOopooDoooaooao
goooogoooopoooogoygoogoobbyooooygoDyooogpoDpDpbuUggyUgouogoog
oo0ooOood

Oo0oo0ooogaod

gooooggouoogopouotoooygooyoopoDoo bt oyoogopoDgopoogodog

2004000 0006000000000 O0O0DODO0OO0DODODO0DDODOODODODOUOO3B0ONMIODODOO
Oo0oo0ooooooooo0O0O0Oo0o0oo0oouoooooOooOooodo.50101.50 20 3050 80 12

10

20

30

40

50



OooooooooooooogogQgogoaoQg

(19) JP 2004-536108 A 2004.12.2

OCOoOomlOOOCDOOOODODO (vacutainer) D0 0O0O0ODO0OO0OOOODDODOOOODOOOO
oobOO0O0O0o30oooODo0oO0ooooOobOO0oOoooOsoo0ObOO0DooDbO(@moDbDOoOo)Ynono
gcsgoooOooooopooooDOoOo(@@UuOuoooOo)y OoDoDOoooooDOooooDoDOo
ooooooooooooooooooboobooooooooboobOobooooooooao
gbooobobooobooboobooboobobogobaonbassoorpmbio 0 0DbO
oooooooooooooooooobobooouo-200000b0bDbDDbODOOOO
OoDODO0OO0OO0OO0ODOHPLCODDODDOODODOODOODODODDOSROpIODODOOODDODOOOD
OO0O0O0o0o0DDS5S0p I0CH;CN 600p 10000 DD2000000000 (voltexing)
OOi15,000rpmd00 20 000000 O0OOCOCDOOOODODOOODOOOG®GOM 100 OHPLCO
OO0DO0DO0OO0OO0ODDOO0OO0OD0ODOC18 0DS(150x 4.6mmO 5p m)O O OO 0O D 282nm0O0 0 00O
MeOHO 0.02MO O O 0 OO0 =6503500 00 0COWmi/min0000CDO0OO20p 100000
ocoooo(@@oooooOo)yooooooOOoooooODboDOoooboooooao

goooao
oooooooooooo/yomgODODOOOCOOOO1IOgOOOODODODDOOOOO
ocoo0DoooooDoo0O0o@wo/mMH)0OODOOODODODODODODODOSODOO
gooogao

uod

# 5

LrToPEIO7 2y s 0ng EEA 7B NVEART 100 ng oFRER 2 Mo
HOES%, FEAKIZ20PEE(ug/o])B4E HE,

O 0Ooo0oooao

OooooooogogQgogooQo

w3 b [H (52) 30 60 90 120 180 300 480 720

EHH 9 1.387 [8.003 [6.938 | 4.989 | 1.985 | 0.596 | 0,297 |0.179

Ko 1
(=7 ilge |2.008 | 4.858 | 7.991 |5.746 | 2.251 |0.949 | 0.426 | 0.328

&l )

Ooo0oo0oo0oao
Oo0oO0oooo0oooo0ooooo0obooo0oboooooooooe00DODOO0OOOO0DOOOO
d/vomg 0000000 b0Dbiloomg 00D O0OD0DDOO0ODOO0ODOODDOODDOG=®= 200
gooooooooo0ooaoan
Ooo00o0ooao
OO0
7% 6

Y B R0 E RO L

ATC
Coer (£2g/ml) T... (KefHD) (xg.uin/nl)

ES V) 9.05 +1.74 1.25 +0.42 17.77 +4.05
(:?%f%%ﬁlﬁu) 9.10 +1.64 1.21 +0.46 18.85 +4.31
Oooooao
Oo0o0oasd
Oooooooooooooocoooooooooaon
001400000000 000O(@(G/mg0 00 00DO0ODOODODO)YOOODODODOODRDO
gooooooooooooooooogoggooououooooooooooooogogo
000000 oooooo400/750 000 0000000000000 ODO0OO0OOOOO
gooooooooooobo0boooobooouoooto0oboo4000bO0Oobobooosoooao
O0000O000000a0aO0a0nO
Oooooao
0000014000000 00000(rOMQgO0 0D 0DOO0ODODODODDODODO)Y)YODOOODO



(20) JP 2004-536108 A 2004.12.2

usboboobooboyouoboooobooboboobooboooboobobooboadnn
ooooooobooboooogoooao

gooogooad

ooogao

[ &7
KEMKBRGEBA 7L VREABP PRI 72 v 2 DER%EE

RRI(H) 0 Hi% 1 »H#& 4 nB# 6 » Hi#&
S8(%) 100.6 100.5 100.8 98.4

[ s B e B |

oooooao 10
ocooO0oooopD4gooopooooooo(@omg 000000 obooooOo)YDoonno
ooooooobooooooooosooooan

Ooo0O0oooao

Ooooao

" %8

E PEIDTZzF v I RSETRIATENENOLREMERBEHEEL(%)

g TR 0 Hi 1% H#® 4 AR 6 » H %

[ 0 0 0 0 0

[ 2 0 0 0 0 20
[ 5 0.32 0.556 0.17 0.35

: 10 1.39 6.05 1,44 3.92

[ 15 10.13 20.47 3.5h6 16.41

[ 30 73.38 84.37 62.46 76.41

C 60 82.23 8§5.96 84.33 81.45

[ 90 78,16 75.10 79.87 81.30

: 120 69.74 74,09 T2.66 74,77

O

Ooo0O0oooao
gsd0o0Od0O0OoOO0DOoOOoOO0DOo0O0O0oOoOoOOo0DOobOOoObOOoOOobOOoOooOooooOooooooooOoaonan 30
oo0o0ooooooo0oooo0obo 4o oooobo0 oo boDoobooboobooboodn
oo0oo0oooo0ooooooooooo0obooooootooooooobooobooooooanOoan
pgooooobooooooooooDbooooooooDoooboDobDoDoUoooOoOoan
Oo0o0oooo0oob0oo0oooo0oooo0oooDo0oooDoo0oDo0oooo0oo0ooo0oob0ooobooOoondnb
goo0oooooooooooooodd

O0o0oooOoa

Oo000000a0no

goooooooooooooooDbooooDo oo oDoooDboDob0DoDooooOonOoao
Oo0o0oooo0oob0oo0oooo0oooo0oooo0oooDoooo0oooooooooob0ooooOoodnb
oo0oo0oooo0ooooooooooo0obooooootooooooobooobooooooanOoan 40
oooogooad

Oo0o0ooo0oooboao

oo0oOoooaod

goboobouoobooooyomgb 00000000000 O0DDODOO0ODOII0mgb OO OO
000000000 DOD0oDOoDoDOo@ooDOo@irtah)J000o0DOoDO)YOoOoDoDOoOoOODOOO
gooooooooooobooooao



mERE (pg/ml)

——@—— I 7 HILiAiIrtal) EE100mg)

1 e —O0— RIEMI (4R T0ng)
F R
%I Q.\'\.
4 f \
L ‘.x
| \\
/ N
i \:\__:_‘_to-ﬂ —.— .
0< — —
0 2 4 6 8 10 12

(21)

JP

2004-536108 A 2004.12.2



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

(22) JP 2004-536108 A 2004.12.2

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

16 January 2003 (16.01.2003) PCT WO 03/004060 Al
{51) International Patent Classification™ A61K 47/30  (72) Inventor; and
(75) Toventor/Applicant (for US only): KIM, Tae-Wan

{21) International Application Number:  PC1/KR02/01210

{22) International Filing Date: 25 Junc 2002 (25.06.2002)

[KR/KR]; 1-204 Bongeui Apt, 542-3 Tloopyung-dong,
200-959 Chuncheon, Kangwon-do (KR).

. (74) Agent: LEE, Won-Hee: 8th T, Sung-ji Heighis TT, 642-16
(25) Filing Language: Korcan Yoksam-dong, Kangnam-ku, Seoul 135-080 (KR).
26) Publication L : TFnglish
(26) Publication Language e (81) Designated States (national): Ali, AG, AL, AM, AT, AU,
(30) Priority Data: AZ, BA, BB, BG. BR. BY, BZ CA, CH, CN, CO, CR, CU,
2001739387 3 July 2001 (03.072001) KR €7, DE, DK. M, )7, EC, EE, ES, FI, GB, GD, GE, GIT,
GM,IIR,1IU, ID, IL, IN, IS, JP, KE, KG, KP, KZ,LC, LK,
(71) Applicant (for all designated States except US): PHARM LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
TECH RESEARCH, INC. [KR/KR]; 314 College of MZ, NO, NZ, OM, PH, PL, 'L, RO, RU, SD, SL, SG, SL,
Pharmacy, Kangwon National University, 191-1 IIyoja SK, 8L, 1, TN, TR, T 1, UA, UG, US, UZ, VN,
2-dong, 200-701 Chuncheon, Kangwon-do (KR). YU, 7A. 7M. 7W.
{71) Applicants and {84) Designated States (regional); ARIPO patent (GII, GM,

== (72) Inventors: LEE, Beom-Jin [KR/KR]; 25-1001 Tlanyang
Apt., 151 Songpa 2-dong, Songpa-gu, Scoul 138-779
(KR). LEE, Dong-Won |KR/KR]; 385-12 Seokyo-dong,
Mapo-gu, Seoul 121-839 (KR).

KE, LS, MW, MZ, SD, SL, §7, TZ, UG, ZM, ZW),
Liurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 11, TM),
liwropean patent (AT, BLi, CH, CY, DI, DK, IS, 11, IR,
GB, GR, T, TT, LU, MC, NI, PT, SE, TR), OAPT patent

[Continued on next page]

i

3

S

IS

Plasma concentration (ng/mi)

»

(54) Title: COMPOSITIONS AND PREPAR ATION METITIODS FOR BIOAVAIT.ABLE ORAL ACEACECLOFENAC DOSAGE
FORMS

—————  Alrtal (content 100 mg)
Q= Expmple § (conient 70 mg)

{57) Abstract: There arc provided compositions and preparation
insolubl f

ticularly, the compositions containing water

[
Time (h)

methods for bioavailable oral aceclofenac dosage forms. More par-

a polymeric base sel

ted from the group consisting of polyvinyl,

methyl cellulose, ethyl cellulose, hydroxypropylmethylcellulose, carboxy methyl cellulose, glyceryl monostearate, carbamer, and
poloxamer, and surfactant. The compositions of the present invention can be formulated into compressed particles, granules, Lablets,
capsules or even semisolid preparations, which significantly increase the bioavilablity due to the improvement of disselution of the
drug in gastrointestinal tract, and reduce the manufacturing cost by simple process.

0O 03/004060 Al



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 |

WO 03/004060

(23)

AL IR A DA

(BF, BJ, CE, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NL, SN, 1D, 1TG).

Published:
—  with imernational search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing al the begin-
ning of each regular issue of the PCY Gazelte.

JP 2004-536108 A 2004.12.2



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

(24)

WO 03/004060 PCT/KR02/01210

COMPOSITIONS AND PREPARATION METHODS FOR BIOAVAILABLE

ORAL ACECLOFENAC DOSAGE FORMS

Technical Field

The present invention relates to a pharmaceutical
preparation containing aceclofenac for oral administrationm,
and more particularly, to an oral preparation comprising
poorly water-soluble aceclofenac, a polymeric base selected

from the group consisting of polyvinylpyrrcolidone,

methylcellulose, ethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose,
glycerolmonostearate, carbamer and  poloxamer, and a

surfactant. Also, the present invention is concerned with a

method of preparing such an oral preparation.

Background Art

Aceclofenac, represented by the following Formula 1,
is a non-steroidal anti-inflammatory drug (NSAID), and its
preparation method and efficacy are disclosed in detail in
publications including Pat. No. WO 99/62865 and WO 99/55660,
and the journal “Drugs” (Vol. 52(1), 113-124 (1996)

Formula 1
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However, when being administered to the human body, a
poorly water~soluble aceclofenac has a low solubility and
dissolution rate in digestive fluid and its absorption is
delayed, thereby lowering its bioavailabilty. Thus, there
have been various attempts to enhance solubility and
dissolution rate of poorly water-scluble drugs containing
aceclofenac.

Pat. No. WO 90/06746 discloses a dehydrated oil-in-
distilled water emulsion prepared by dehydrating an oil-in-
distilled water emulsion comprising & fat-soluble drug, an
emulsifier, water-soluble carbohydrate and distilled water.
However, this patent is concerned about a fat-soluble drug,
does not describe whether aceclofenac is applied to this
method or not. In addition, because of containing distilled
water in an amount of 20- 29wt%, thus not achieving
complete dehydration, the dehydrated oil-in-distilled water
emulsion composition is problematic in stability during
storage.

JP HO08-157362A discloses a fat-soluble material-

containing powder preparation, which 1s prepared by

JP 2004-536108 A 2004.12.2
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emulsifying a fat-soluble compound in an aqueous solution
containing a water~soluble polymeric substance and then
spraying the resulting emulsion solution. However, in thj‘.s
method, excessive distilled water is used and there is no
mention of its application to aceclofenac.

Pat. No. WO 00/00179, which is disclosed by the
present inventors, provides a solid dispersed preparation
for . poorly distilled water-soluble drugs, which is prepared
by dissolving or dispersing the poorly water-soluble drugs
in an o0il, a fatty acid or a mixture therecf, mixing the
solution or dispersion in a water-soluble polymeric base,
and drying the mixture. Herein, disclosed are various
poorly water-soluble drugs including aceclofenac and
lovastatin, and polyethylene glycol (PEG) and
polyvinylpyrrolidone (PVP) as examples of the water-soluble
pelymeric base. In an example of this invention, there is
provided a solid dispersed preparation containing
aceclofenac, using only PEG among the water-soluble
polymeric base. Its solubility and dissolution does not
improve definitely in the solid dispersed preparation
containing aceclofenac. Moreover, there is no mention of
efficacy and stability of a pharmaceutical preparation
prepared by using PVP.

Leading to the present invention, the intensive and

thorough research into various compositions capable of

JP 2004-536108 A 2004.12.2
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improving dissolution of aceclofenac and thus increasing
its bioavailabilty, conducted by the present inventors,

resulted in the finding <that dissolution ability and
bivavailabilty of aceclofenac is improved, when a new
pharmaceutical preparation for oral administration is
comprised of poorly water—soluble aceclofenac, a polymeric
base selected from the group consisting of
polyvinylpyrrolidone, methylcellulose, ethylcellulose,

hydroxypropylmethylcellulose, carboxymethylcellulose,

glycerolmonostearate, carbamer, and poloxamer, and
surfactant. Moreover it is disclosed that a solid powder
preparation prepared by using PVP among the polymeric bases,
pharmaceutically further processed solid preparations such
as compressed particles, granules, tablets or capsules, and
semisolid preparations capable of being - filled into soft

capsules is effective of the pharmaceutical preparation of

the present invention.

Disclosure of The Invention

It is therefore an object of the present invention to
provide a pharmaceutical preparation containing aceclofenac
for oral administration, which improves dissolution of
aceclofenac in the gastrointestinal tract and increases its

bicavailabilty, thus diminishes the adiministrated amount.

It is another object of the present invention to

JP 2004-536108 A 2004.12.2
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provide a pharmaceutical preparation for oral administration,
comprising aceclofenac, a polymeric base, and a surfactant.

It is a further object of the present invention to
provide a pharmaceutical preparation containing aceclofenac
for oral administration, increasing its dissolution rate and
bicavailabilty in the gastrointestinal tract through use of
PVP as a polymeric base for aceclofenac.

It is a still further object of the present invention
to provide a method of preparing such a pharmaceutical

preparation.

Brief Description of The Drawings

Fig. 1 ds a graph in which concentration of
aceclofenac in blood is plotted against time after oral
administration of a capsule preparation containing 70 mg
of aceclofenac according to the present invention and a
commercially available preparation (Airtal, Daewoong
Pharmaceutical Co. Ltd, Korea) containing 100 mg of

aceclofenac.

Best Mode for Carrying Out the Invention

To achleve the above objects, in accordance with the
present invention, there 1is provided a pharmaceutical
preparation for oral administration, comprising poorly

water-soluble aceclofenac, a polymeric base selected from

JP 2004-536108 A 2004.12.2
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the group consisting of polyvinylpyrrolidone,
methylcellulose, ethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose,
glycerolmonostearate, carbamer, and poloxamer, and a
surfactant. More particularly, the present invention is

related to solid preparations for oral administration, which
is prepared by spray-drying or coprecipitating (dissolve-
drying) solution containing aceclofenac, a polymeric base

selected from the group consisting of polyvinylpyrrolidone,

methylcellulose, ethylcellulose,
hydroxypropylmethyicellulose, carboxymethylcellulose,
glycerolmonostearate, carbamer, and poloxamer, and a
surfactant. Also, the present invention is related to a

viscous semisolid preparations prepared by simply mixing and

then milling the mixture comprising aceclofenac, a polymeric

base selected from the group consisting of
polyvinylpyrrolidone, methylcellulose, ethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose,
glycerolmonostearate, carbamer, and poloxamer, and a
surfactant.

The polymeric base useful for pharmaceutical
preparation of the present invention is selected from the
group consisting of polyvinylpyrrolidone, methylcellulose,
ethylcellulose, hydroxypropylmethylcellulose,

carboxymethylcellulose, glycerolmonostearate, carbamer, and

JP 2004-536108 A 2004.12.2



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 |

10

15

20

25

(30)

WO 03/004060 PCT/KR02/01210

poloxamer, and most preferably, polyvinylpyrrolidone (PVP).

PVP, which is also called kollidon, plasdone, or povidone,

is a synthetic polymer composed of linear 1-vinyl-2-
pyrrolidinone, having various average molecular weights
ranging from 2,500 to 3,000,000. PVP is generally used as a
pharmaceutical additive, functioning as a binder, a coating
base, a dissolution-increasing base, a disintegrant or an
emulsifier, and especially, serves to disperse or stabilize
drugs or increase thelr viscosity in semi—‘solid preparations.
PVP is water-insoluble and does not have a definite melting
point, but it is soft at temperatures over 150 °C. Such a
poorly water-soluble drug is typically formulated into a
solid dispersed preparation prepared by dissolving the drug
in an organic solvent and then dispersing, thus increasing
its solubility and dissolution rate.

The surfactant useful for the pharmaceutical
preparation of the present invention, which has polar and
non-polar  groups, has a hydrophilic, lipophilic or
hydrophilic-lipophilic balanced nature. Hydrophilic—
lipophilic balanced nature is represented to HLB, which is
used as a principle criterion in selection of various
surfactants. The surfactant functions to lower surface
tension between distilled water and oil, and thus is
typically used as an emulsifier, a surface adsorbent, a

wetting agent and a dispersing agent, as well as an

JP 2004-536108 A 2004.12.2
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auxiliary dissolving agent when being present at a
concentration higher than critical micelle concentration
(cMC) , thereby being wildly wutilized in increasing
solubility and biocavailabilty of poorly water-soluble drugs.

Examples of the surfactant useful in the present invention
include, but are not limited to, sodium lauryl sulfate and
its derivatives, poloxamer and its derivatives, medium chain
triglyceride (MCT), labrasol, transcutol, labrafil, labrafac,
polysorbates, which are exemplified as polyoxyethylene
sorbitan monolaurate (Tween 20), polyoxyethylene sorbitan
monopalmitate (Tween 40) and polyoxyethylene sorbitan
monostearate (Tween 60), polyoxyethylene sorbitan monooleate
(Tween 80), sorbitan esters, which are exemplified as
sorbitan monolaurate (Span 20), sorbitan monopalmitate (Span
40}, sorbitan monostearate (Span 60), sorbitan moncoleate
(Span 80), sorbitan trilaurate (Span 25), sorbitan trioleate
(Span 85) and sorbitan tristearate (Span 65), cremophor,

PEG-60 hydrogenated castor oil, PEG-40 hydrogenated castor
oil, sodium lauryl glutamate, and disodium
cocoamphodiacetate. Preferred surfactants are anionic
surfactants, such as sodium lauryl sulfate and its
derivatives, noniecnic surfactants, such as Tween 20, 40, 60
or 80, and sorbitan esters, such as Span 20, 40, 60, 80, 25,

85 or 65, and sodium lauryl sulfate and Tween 80 are most

preferable.

JP 2004-536108 A 2004.12.2
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The pharmaceutical preparation for oral administration
according to the present invention further includes a water-
soluble polymeric bases, which are exemplified as gelatin,
gums, carbohydrates, cellulose and its derivatives,
polyethylene oxide and its derivatives, polyvinyl alcohol,
polyacrylic acid and its derivatives such as carbamer,
poloxamer, polymethylacrylate, and dinorganic compounds.
Also, the pharmaceutical preparation for for oral
administration according to the present invention further
includes other polymeric bases capable of forming semi-solid
preparation such as typical ointments or suppositories,
which are exemplified as glycerylmonostearate, cacao butter,
laurin, whitepsol and a hydrophilic ointment base or
absorbant ointment base, and the water-soluble polymeric
bases which are exemplified as gelatin, gums, carbohydrates,
cellulose and its derivatives such as sodium carboxymethyl
cellulose or hydroxypromethyl cellulose, polyethylene oxide
and its derivates, polyvinyl alcohol, polyacrylic acid and
its derivatives such as carbamer, polymethacrylates and
poloxamer. The polymeric bases are contained in semi-solid
preparations.

In addition, the pharmaceutical preparation for oral
administration according to the present invention further
includes various substances, which is used pharmaceutically,

within an amount not negatively affecting efficacy thereof.

JP 2004-536108 A 2004.12.2
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Examples of the substances useful in the present invention
include fatty acid or fatty acid alcohel which enhances a
dissolution and biocavailabilty of aceclofenac by increasing
its solubility and absorption in the gastrointestinal
through dispersion and emulsion with distilled water upon
being orally administered, oil which assists dissolution or
dispersion of aceclofenac and is used as an emulsifier, an
antioxidant which prevents oxidation of the oral preparation,
a disintegrant which assists faster release of drugs, a
lubricant which improves molding grade, and a foaming agent
which enhances foaming of pharmaceutical preparations.

Examples of fatty acid or fatty acid alcohol useful in
the pharmaceutical preparation according to the present
invention include, but are not limited to, oleic acid,
stearyl alcohol, myristic acid, linoleic acid or lauric acid,
capric acid, caprylic acid, and caproic acid. Oleic acid is
more preferable.

Examples of oil useful in the pharmaceutical
preparation according to the present invention include, but
are not limited to, captylic/capric triglyceride, o~
bisabolol, tocopheryl acetate, liposome, phospholipid such
as phosphatidylcholine, di-cl2-13 alkyl malate, coco-
captylate/caprate, cetyl octanoate, hydrogenated castor oil,
and other pharmaceutically acceptable oils.

Examples of the antioxidant useful in the

10
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pharmaceutical preparation according to the present
invention include, but are not limited to, butylated
hydroxytoluene {BHT) , sodium bisulfite, a~tocorpherol,
vitamin C, P-carotin, ascorbylpamitate, tocopherol acetate,
fumaric acid, nalic acid, butylated hydroxyanisole, propyl
gallate, and sodium ascorbate. Such antioxidants are
contained in an amount of 0.0001-10 % to the amount of the
pharmaceutical preparaticn.

Examples of the disintegrant useful in the
pharmaceutical preparation according to the present
invention include, but are not limited to, croscarmellose
sodium, sodium starch glycolate (Primojel), microcrystalline
cellulose (Avicel), crospovidone (Polyplasdone), other
commercially available PVP, low-substituted
hydroxypropylcellulose, alginic acid, calcium salts and
sodium salts of carboxy methyl cellulose (CMC), colloidal
silicon dioxide, guar gum, magnesium aluminum silicate,
methylcellulose, powdered cellulose, starch, and sodium
alginate. The disintegrant, added to solid powder
preparation for oral administration, can be added in
formulating preparations such as compressed particles,
granules, tablets and capsules.

Examples of the lubricant, which improves reformation
of preparation, useful in the pharmaceutical preparation

according to the present invention include, but are not

11
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limited to, magnesium stearate or amorphous fumed silica
{Cab-0-sil), talce, and other pharmaceutically ‘ used
lubricants.

Examples of the foaming agent useful in  the
pharmaceutical preparation according to the present
invention include, but are not limited to, NaHCO3; and Na,COs.

Composition of aceclofenac, the polymeric base (PVP as
a representative example) and the surfactant contained in
the pharmaceutical preparation according to the present
invention is controlled by its preparation method. For
example, when being prepared using the spray-drying or
coprecipitation, the oral preparation contains aceclofenac
in an amount of 56-84 parts by weight, the polymeric base in
an amount of 112-168 parts by weight, and the surfactant in
an amount of 56-168 parts by weight. More preferably,
especially when being prepared using the dissolve-drying,
the pharmaceutical composition contains aceclofenac in
amounts of 56-84 parts by weight, the polymeric base in an
amount of 112-168 parts by weight, the polymeric base in an
amount of 112-308 parts by weight, sodium lauryl sulfate in
an amount of 56 to 84 parts by weight, Tween 80 in an amount
of 15 to 20 parts by weight, fatty acid or fatty acid
alcohol (preferably, oleic acid) in an amount of 15 to 20
parts by weight, and the antioxidant (preferably, butylated

hydroxytoluene) in an amount of 0.15 to 0.20 parts by weigh.

12
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When being orally administered, the pharmaceutical
preparation for oral administration according to the
present invention has increased its bioavailabilty 2-4
times higher than a commercially available preparation
(Airtal, Daewoong Pharmaceutical Co. Ltd, Korea). That is,
the pharmaceutical preparation, which contains small amount
(30-80 mg) of aceclofenac, has efficacy corresponding to
that of the conventional preparation (Airtal) containing 100
mg of aceclofenac. Content of aceclofenac contained in the
pharmaceutical preparation for oral administration may be
selected in a proper amount, taking consideration of economy
and stability, preferably 30-150 mg (once per day, for
controlled release), preferably 30-80 mg, and even more
preferably 40-70 mg.

When being prepared using the spray-drying or
coprecipitation, the pharmaceutical preparation according
to the present invention has excellent dissolution ability
and bicavailabilty, which 1is achieved by dissolving
aceclofenac, the polymeric base (for example, PVP) and the
surfactant in a hydrophilic solution or a mixture of a
hydrophilic solvent and distilled water, and then spray-
drying or dissolve-drying the resulting solution. The term
“hydrophilic solvent”, as used herein, refers to a solvent
mixed with distilled water, and the term “hydrophilic

solution” refers to the soluticon prepared by dissolving

13
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solute in hydrophilic solvent. The hydrophilic solvent is
exemplified as acetone, ethanol, tetrahydrofuran, propanol
and butanol, but i1s not limited to these and should be
suitably selected, considering ability to dissolve solutes
and toxicity to human body. Preferably, hydrophilic
solvent is a mixture of acetone, ethanol and distilled
water in a volume ratio of 0.52:0.52:0.251, and more
preferably, 1:1:0.5. The mixture of acetone, ethanol and
distilled water is used in an amount of 10-100 ml per lg
drug, preferably, 1,530 ml upon using the spray-drying,
and 26 ml upon using the coprecipitation, and in the
present invention, for convenience, 25 ml and 5 ml upon
using the spray-drying and coprecipitation, respectively.

The solution containing aceclofenac, PVP and the
surfactant can be formulated into solid power by
performing a drying process common in the art. For example,
solid powder can be acquired by using a spray drier and a
fluidized-sprayer, which is common in the art, in spray-
drying, or drying naturally after vaporizing or heating to
about 50 °C in coprecipitation. The resultant solid powder
may be ground and then formulated into compressed
particles, pellets, granules or tablets, or mixed with the
lubricant and then filled into capsules.

In addition, the pharmaceutical preparation according

to the present invention can be prepared by melted-mixing

14

JP 2004-536108 A 2004.12.2



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 |

10

15

20

(38)

WO 03/004060 PCT/KR02/01210

or simple-mixing. In this case, a viscous semi-solid
preparation contains aceclofenac in an amount of 56-84
parts by weight, a polymeric base (for example, PVP) in an
amount of 10-168 parts by weight, and a surfactant in an
amount of 56-168 parts by welght. Preferably, the
pharmaceutical preparation according to the present
invention contains aceclofenac in an amount of 56-84 parts
by weight, the polymeric base (for example, PVP) in an
amount of 10-168 parts by weight, sodium lauryl sulfate in
an amount of 56-84 parts by weight, Tween 80 in an amount
of 50-160 parts by weight, fatty acid or fatty acid
alcohol (preferably, oleic acid) in an amount of 50-160
parts by weight, and  the antioxidant ({preferably,
butylated hydroxytoluene) in an amount of 1.5-2.0 parts by
welght.

Preparation of the viscous semi-solid preparation
containing aceclofenac, a polymeric base(for example, PVP)
and a surfactant may be accomplished through the typical
method of preparing ointments or suppositories, self-
microemulsion or self-emulsion, and the resultant viscous
semi-solid preparation can be filled into the soft capsule

The pharmaceutical preparaticon according to the
present invention may be provided into various forms
including compressed particles, granules, tablets, and

capsules. For example, the solid powder obtained by using

15
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the spray-drying or coprecipitation can be formulated into
compressed particles, granules, tablets, and capsules,
using a pharmaceutical method well known to those of
ordinary skill in the art. For example, the solid powder
preparation obtained by spray-drying or coprecipitation
may be mixed with the lubricant and the disintegrant,
which are pharmaceutically acceptable, and then tableted
to give a tablet. Also, the solid power preparation
obtained by spray-drying or coprecipitation may be filled
into capsules after being mixed with the lubricant. Also a
viscous semisolid preparation may be filled into capsules,
preferably, soft capsules.

In accordance with an example of the present
invention, the pharmaceutical preparation for oral
administration according to the present invention,
containing aceclofenac, the polymeric base (for example,
PVP), the surfactant (for example, sodium lauryl sulfate
or Tween 80), and fatty acid or fatty acid alcohol (for
example, oleic acid) shows improvements in its dissolution
rate and biocavailabilty in artificial gastric juice, which
are higher than that of aceclofenac powder and the
commercially available preparation. In addition, the
pharmaceutical preparation has significantly improved its
dissolution rate and, when being administered in rat and

human. Moreover, upon including additionally fatty acid or

16
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fatty acid alcohol, oil, the antioxidant, the disintegrant,
and/or the foaming agent, the pharmaceutical preparation
shows a greater increase in its dissolution rate and
bicavailabilty.

The present invention will be explained in more detaill
with reference to the following examples. However, the
following examples are provided only to illustrate the
present invention, and the present invention is not limited
to them. Therefore, it will be apparent to one skilled in
the art that various changes and modifications can be made

therein without departing from the spirit and scope thereof.

<EXAMPLE 1>

1 g of aceclofenac was dissolved in 20 ml of a mixture
of acetone and ethanol in a volume ratio of 1:1, and 1 g of
PVP was then added thereto and completely dissolved, giving
a clear solution. 0.2 g of sodium lauryl sulfate was added
to the solution, together with 5 ml distilled water, and
completely dissolved until being transparent. The resultant
reaction mixture was sprayed and then dried to produce a
solid powder preparation wusing a procedure as will be

described in Bxperimental Example 1, below.

<EXAMPLE 2>

1 g of aceclofenac was dissolved in 20 ml of a mixture

17
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of acetone and ethanol in a volume ratio of 1:1, and 1 g of
PVP was then added thereto and completely dissolved, giving
a transparent solution. 2 g of sodium lauryl sulfate was
added to the solution, together with 5 ml distilled water,
and completely dissolved to give a clear solution. The
resultant mixture was sprayed and then dried to produce a
solid powder preparation using a procedure as will be

described in Experimental Example 1, below.

<EXAMPLE 3>

1 g of aceclofenac was dissolved in 20 ml of a mixture
of acetone and ethanol in a volume ratio of 1:1, and 1 g of
PVP was then added thereto and completely dissolved, giving
a clear solution. 4 g of sodium lauryl sulfate was added to
the solution, together with 5 ml distilled water, and
completely dissclved to give a clear solution. The
resultant mixture was sprayed and then dried to produce a
solid powder preparation using a procedure as will be

described in Experimental Example 1, below.

<EXAMPLE 4>

1 g of aceclofenac and 0.25 g of Tween 80 were
dissolved in 20 ml of a mixture of acetone and ethanol in a
volume ratio of 1:1, and 1 g of PVP was then added thereto

and completely dissolved, giving a clear solution. 2 g of

18
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sodium lauryl sulfate was added to the solution, together
with 5 ml distilled water, and completely dissolved to give
a clear solution. The resultant reaction mixture was
sprayed and then dried to produce a solid powder preparation
using a procedure as will be described in Experimental

Example 1, below.

<EXAMPLE 5>

1.5 g of aceclofenac and 0.25 g of Tween 80 were
dissolved in 20 ml of a mixture of acetone and ethanol in a
volume ratio of 1:1, and 1 g of PVP was then added thereto
and completely dissolved, giving a clear solution. 2 g of
sodium lauryl sulfate was added to the solution, together
with 5 ml distilled water, and completely dissclved to give
a clear solution. The resultant reaction mixture was
sprayed and then dried to produce a solid powder preparation
using a procedure as will be described in Experimental

Example 1, below.

<EXAMPLE 6>

2g of aceclofenac and 0.25 g of Tween 80 were
dissolved in 20 ml of a mixture of acetone and ethanol in a
volume ratio of 1:1, and 1 g of PVP was then added thereto
and completely dissolved, giving a clear solution. 2 g of

sodium lauryl sulfate was added to the solution, together

19
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with 5 ml distilled water, and completely dissolved to give
a clear solution. The resultant reaction mixture was
sprayed and then dried to produce a solid powder preparation
using a procedure as will be described in Experimental

Example 1, below.

<EXAMPLE 7>

1lg of aceclofenac and 0.25 g of Tween 80 were
dissolved in 20 ml of a mixture of acetone and ethanol in a
volume ratio of 1:1, and 1 g of PVP was then added thereto
and completely dissolved, giving a clear solution. 1 g of
sodium lauryl sulfate was added to the solution, together
with 5 ml distilled water, and completely dissolved to give
a clear solution. The resultant reaction mixture was
sprayed and then dried to produce a solid powder preparation
using a procedure as will be described in Experimental

Example 1, below.

<EXAMPLE 8>

lg of aceclofenac and 0.25 g of Tween 80 were
dissolved in 20 ml of a mixture of acetone and ethanol in a
volume ratio of 1:1, and 2 g of PVP was then added thereto
and completely dissolved, giving a clear solution. 1 g of
sodium lauryl sulfate was added to the solution, together

with 5 ml distilled water, and completely dissolved to give
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a clear solution. The resultant reaction mixture was
sprayed and then dried to produce a scolid powder preparation
using a procedure as will be described in Experimental

Example 1, below.

<EXAMPLE 9>

lg of aceclofenac, 0.25 g of Tween 80 and 0.25 g of
oleic acid were dissolved in 20 ml of a mixture of acetone
and ethanol in a volume ratio of 1:1, and 2 g of PVP was
then added thereto and completely dissolved, giving a clear
solution. 1 g of sodium lauryl sulfate was added to the
solution, together with 5 ml distilled water, and completely
dissolved to give a clear solution. The resultant reaction
mixture was sprayed and then dried to produce a solid powder
preparation using a procedure as will be described in

Experimental Example 1, below.

<EXAMPLE 10>

lg of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid and 0.25 g of PEG 60 hydrogenated caster oil (Nikkol
HCO-60) were dissolved in 20 ml of a mixture of acetone and
ethanol in a volume ratio of 1:1, and 2 g of PVP was then
added thereto and completely dissolved, giving a clear
solution. 1 g of sodium lauryl sulfate was added to the

solution, together with 5 ml distilled water, and completely
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dissolved to give a clear solution. The resultant reaction
mixture was sprayed and then dried to preduce a solid powder
preparation using a procedure as will be described in

Experimental Example 1, below.

<EXAMPLE 11>

1g of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid, and 0.25 g of glyceryl stearate/PEG 100 stearate
{Arlacel 165) were dissolved in 20 ml of a mixture of
acetone and ethanol in a volume ratio of 1:1, and 2 g of PVP
was then added thereto and completely dissolved, giving a
clear solution. 1 g of sodium lauryl sulfate was added to
the solution, together with 5 ml distilled water, and
completely dissolved to give a clear solution. The
resultant reaction mixture was sprayed and then dried to
produce a solid powder preparation using a procedure as will

be described in Experimental Example 1, below.

<EXAMPLE 12>

1g of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid and 0.025 mg of butylated hydroxytoluene were dissolved
in 20 ml of a mixture of acetone and ethanol in a volume
ratio of 1:1, and 2 g of PVP was then added thereto and
completely dissolved, giving a clear solution. 1 g of

sodium lauryl sulfate was added to the sclution, together

22
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with 5 ml distilled water, and completely dissolved to give
a clear solution. The resultant reaction mixture was
sprayed and then dried to produce a solid powder preparation
using a procedure as will be described in FExperimental

Example 1, below.

<EXAMPLE 13>

1lg of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid and 0.25 mg of butylated hydroxytoluene were dissolved
in 20 ml of a mixture of acetone and ethanol in a volume
ratio of 1:1, and 2 g of PVP was then added thereto and
completely dissolved, giving a clear solution. 1 g of
sodium lauryl sulfate was added to the solution, together
with 5 ml distilled water, and completely dissolved to give
a clear solution. The resultant reaction mixture was
sprayed and then dried to produce a solid powder preparation
using a procedure as will be described in Experimental

Example 1, below.

<EXAMPLE 14>

lg of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid and 2.5 mg of butylated hydroxytoluene were dissclved
in 20 ml of a mixture of acetone and ethanol in a volume
ratio of 1:1, and 2 g of PVP was then added thereto and

completely dissolved, giving a clear solution. 1 g of
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sodium lauryl sulfate was added to the solution, together
with 5 ml distilled water, and completely dissolved to give
a clear solution. The resultant reaction mixture was
sprayed and then dried to produce a solid powder preparation
using a érocedure as will be described in BExperimental

Example 1, below.

<EXAMPLE 15>

lg of aceclofenac, 0.25 g of Tween 80, 0.25 g of
medium-chain triglyceride (MCT) and 2.5 mg of butylated
hydroxytoluene were dissolved in 20 ml of a mixture of
acetone and ethanol in a volume ratio of 1:1, and 2 g of PVP
was then added thereto and completely dissolved, giving a
clear solution. 1 g of sodium lauryl sulfate was added to
the solution, together with 5 ml distilled water, and
completely dissolved to give a clear solution. The
resultant reaction mixture was sprayed and then dried to
produce a solid powder preparation using a procedure as will

be described in Experimental Example 1, below.

<EXAMPLE 16>

1lg of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid and 2.5 mg of butylated hydroxytoluene were dissolved
in 20 ml of a mixture of acetone and ethanol in a volume

ratio of 1:1, and 2 g of ethylcellulose was then added
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thereto and completely dissolved, giving a clear solution.
1l g of sodium lauryl sulfate was added to the solution,
together with 5 ml distilled water, and completely dissolved
to give a clear solution. The resultant reaction mixture
was sprayed and then dried to produce a solid powder
preparation using a procedure as will be described in

Experimental Example 1, below.

<EXAMPLE 17>

1lg of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid and 2.5 mg of butylated hydroxytoluene were dissolved
in 20 ml of a mixture of acetone and ethanol in a volume
ratio of 1:1, and 2 g of hydroxypropylmethylcellulose (HPMC)
was then added thereto and completely dissolved, giving a
clear solution. 1 g of sodium lauryl sulfate was added to
the solution, together with 5 ml distilled water, and
completely dissclved to give a clear solution. The
resultant reaction mixture was sprayed and then dried to
produce a solid powder preparation using a procedure as will

be described in Experimental Example 1, below.

<EXAMPLE 18>
1lg of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid and 2.5 mg of butylated hydroxytoluene were dissolved

in 20 ml of a mixture of acetone and ethancl in a volume
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ratio of 1:1, and 2 g of methylcellulose was then added
thereto and completely dissolved, giving a clear solution.
1 g of sodium lauryl sulfate was added to the solution,
together with 5 ml distilled water, and completely dissolved
to give a clear solution. The resultant reaction mixture
was sprayed and then dried to produce a solid powder
preparation using a procedure as will be described in

Experimental Example 1, below.

<EXAMPLE 19>

Colleoidal silicon dioxide (Cab-0-Sil) 2% or magnesium
stearate 2%, functioning as a lubricant, was homogeneously
mixed with the solid powder prepared in Examples 1 to 18,
and an amount corresponding to 70 mg of a drug, aceclofenac,
was filled into an empty hard-gelatin capsule, producing

solid capsules.

<EXAMPLE 20>

Microcrystalline cellulose (Avicel) 10% as a
disintegrant and magnesium stearate 2% as a lubricant were
homogeneously mixed with the solid powder prepared in
Examples 1 to 18, and an amount corresponding to 70 mg of
the drug, 325 mg, was tableted on a rotary press machine (12
stations, Korea Hydraulic Machinery Co., Ltd, Korea),

producing tablets.
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<EXAMPLE 21>

Tablets prepared in Example 20 were ground and then
sieved using a 40-60 mesh to produce microgranules with a
uniform size. An amount corresponding to 70 mg of the drug
was filled into an empty hard-gelatin capsule, producing

solid capsules.

<EXAMPLE 22>

1g of aceclofenac, 2 g of Tween 80, 2 g of oleic acid,
25 mg of butylated hydroxytoluene and 1 g of sodium lauryl
sulfate were milled and well mixed, and 0.5 g of PVP was
then added thereto and homogeneously mixed. A viscous semi-
solid preparation was prepared according to the same method

as will be described in Experimental Example 2, below.

<EXAMPLE 23>

1g of aceclofenac, 2 g of Tween 80, 2 g of oleic acid,
25 mg of butylated hydroxytoluene and 1 g of sodium lauryl
sulfate were milled and well mixed, and 0.5 g of
hydroxypropylmethylcellulose was then added thereto and
homogeneously mixed. A viscous semi-solid preparation was
prepared according to the same method as will be describea

in Experimental Example 2, below.
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<EXAMPLE 24>

1g of aceclofenac, 2 g of Tween 80, 2 g of oleic acid,
25 mg of butylated hydroxytoluene and 1 g of sodium lauryl.
sulfate were milled and well mixed, and 0.5 g of sodium
carboxymethylcellulose was then added thereto and
homogeneously mixed. A viscous semi-solid preparation was
prepared according to the same method as will be described

in Experimental Example 2, below.

<EXAMPLE 25>

1lg of aceclofenac, 2 g of Tween 80, 2 g of oleic acid,
25 my of butylated hydroxytoluene and 1 g of sodium lauryl
sulfate were milled and well mixed, and 0.25 g of
glycerylmonostearate was then added thereto and
homogeneously mixed. A viscous semi-solid preparation was
prepared according to the same method as will be described

in Experimental Example 2, below.

<EXAMPLE 26>

1g of aceclofenac, 2 g of Tween 80, 2 g of oleic acid,
25 mg of butylated hydroxytoluene and 1 g of sodium lauryl
sulfate were milled and well mixed, and 0.25 g of carbamer
was then added thereto and homogeneously mixed. A viscous
semi-solid preparation was prepared according to the same

method as will be described in Experimental Example 2, below.
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<EXAMPLE 27>

lg of aceclofenac, 2 g of Tween 80, 2 g of oleic acid,
25 mg of butylated hydroxytoluene and 1 g of sodium lauryl
sulfate were milled and well mixed, and 2.0 g of poloxamer
melted at about 4 °C was then slowly added thereto and
homogeneously mixed. A viscous semi-solid preparation was
prepared according to the same method as will be described

in Experimental Example 2, below.

<EXAMPLE 28>

Viscous semi-solid preparations prepared in Examples
22 to 27 were filled into soft capsules in an amount
corresponding to 70 mg of the drug, producing semi-solid

capsules.

<EXAMPLE 29>

1lg of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid, 1 g of sodium lauryl sulfate and 2 g of PVP were
dissolved in 5 ml of a mixture of acetone and ethanol in a
volume ratio of 1:1, along with 1.25 ml distilled water,
heating at about 50 °C. Using the mixture, solid powder was
prepared according to the same method as will be described

in Experimental Example 3, below.

JP 2004-536108 A 2004.12.2
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<EXAMPLE 30>

1g of aceclofenac, 0.25 g of Tween 80, 0.25 g of oleic
acid, 1 g of sodium lauryl sulfate, 2.5 mg of butylated
hydrozytoluene and 2 g of PVP were dissolved in 5 ml of a
mixture of acetone and ethanol in a volume ratio of 1:1,
along with 1.25 ml distilled water, heating at about 50 °C.
Using the mixture, solid powder was prepared according to
the same method as will be described in Experimental Example

3, below.

<EXAMPLE 31>

Solid powder preparations prepared in Examples 29 and
30 were homogeneously mixed with 2 % colleoidal silicon
dioxide (Cab-0-5il) or magnesium stearate, functioning as a
lubricant, and an amount corresponding to 70 mg of the drug
was filled into an empty hard-gelatin capsule, producing

solid capsules.

<EXAMPLE 32>

Sclid powder preparations prepared in Examples 29 and
30 were homogeneously mixed with 10 % microcrystalline
cellulose (Avicel) as a disintegrant and 2 ¢ magnesium
stearate as a lubricant, and an amount containing 70 mg of
the drug, 325 mg, was tableted on a rotary press machine (12

stations, Korea Hydraulic Machinery Co., ILtd, Korea),
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producing tablets.

<EXAMPLE 33>

Tablets prepared in Example 32 were ground and then
sieved using a 40-60 mesh to produce microgranules with a
uniform size. An amount corresponding to 70 mg of the drug
was filled into an empty hard-gelatin capsule, producing

solid capsules.

<EXAMPLE 34>

lg of aceclofenac, 2 g of Tween 80, 2 g of oleic acid,
25 mg of butylated hydroxytoluene and 1 g of sodium lauryl
sulfate were milled and well mixed, and 1 g of polyethylene
glycol 6000 melted at about 60-80 °C under a reduced
pressure and heating condition was then added thereto and
homogeneously mixed, following by cooling to room
temperature. A viscous semi-solid preparation was prepared
according to the same method as will be described in

Experimental Example 3, below.

<COM:EARAT-IVE EXAMPLE 1>: Airtal as a commercially available
tablet

Airtal containing 100 mg of aceclofenac, which is
commercially available in a tablet form, was used as a

comparative sample.

31
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<COMPARATIVE EXAMPLE 2>: Powdered Airtal as a commercially
available tablet
Airtal containing 100 mg of aceclofenac was finely

ground and then preparaed tc a solid powder preparation.

<COMPARATIVE EXAMPLE 3>: A solid powder preparation prepared
by the spray-drying, comprising a drug and PVP

1lg of aceclofenac was dissolved in 25 ml of a mixture
of acetone, ethanol and water in a volume ratio of 1:1:0.5,
and 1 g of PVP was then added thereto and completely
dissolved until being transparent. The resultant solution
was spray-dried according to the same method as will be
described in Experimental Example 1, below, producing a

solid powder preparation.

<COMPARATIVE EXAMPLE 4>: A solid powder preparation prepared
by the spray-drying, comprising a drug and a surfactant

1lg of aceclofenac was dissolved in 20 ml of a mixture
of acetone and ethanol in a volume ratic of 1:1, and 0.5 ¢
of sodium lauryl sulfate was added thereto, along with 5 ml
distilled water, and completely dissolved until being
transparent. The resultant solution was spray-dried
according to the same method as will Dbe described in

Experimental Example 1, below, producing a solid powder

32
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preparation.

<COMPARATIVE EXAMPLE 5>: A solid powder preparation prepared
by the spray-drying, comprising a drug and a surfactant

1lg of aceclofenac was dissolved in 20 ml of a mixture
of acetone and ethanol in a volume ratio of 1:1, and 1 g of
sodium lauryl sulfate was added thereto, along with 5 ml
distilled water, and completely dissolved until being
transparent. The resultant solution was spray-dried
according to the same method as will be described in
Experimental Example 1, below, producing a solid powder

preparation.

<COMPARATIVE EXAMPLE 6>: A solid powder preparation prepared
by the spray-drying, comprising a drug and a surfactant

1lg of aceclofenac was dissolved in 20 ml of a mixture
of acetone and ethancl in a volume ratio of 1:1, and 2 g of
sodium lauryl sulfate was added thereto, along with 5 ml
distilled water, and completely dissolved until being
transparent. The resultant solution was spray dried
according to the same method as will be described in
Experimental Example 1, below, producing a solid powder

preparation.

<EXPERIMENTAL EXAMPLE 1>: Preparation of solid powder

33
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preparation containing aceclofenac by the spray-drying

The mixture containing aceclofenac, oil, fatty acid
and the surfactant, composed in the above Examples, was
dissolved or dispersed in 25 ml of a distilled water,
acetone, or a solvent mixture of acetone and ethanol. The
mixture was sprayed, using a spray-drier (Me Hyun
Engineering Co., Ltd, Korea) wunder the conditions of
preheating time of about 10 min to 1 hr, spray-drying rate
of about 5-20 ml/min, spraying temperature of 70-150 °C, and
rotary nozzle gun of 30-60 Hertz, or using a fluid-bed
sprayer (Nero Aeromatic) under the conditions of transport
rate of 2-8 ml/min and spray temperature of 40-90 °C,
producing a large quantity of solid powder. The solid
powder prepared using the two sprayers does not show the
difference in terms of formulation, density and dissolution
rate, as will be demonstrated in Experimental Examples 4 and

5, below.

<EXPERIMENTAL EXAMPLE 2>: Preparation of semi-solid
preparation containing aceclofenac by a mixing

The mixture containing aceclofenac, fatty acid, the
surfactant and the additive (for example, antioxidant),
composed in the Examples was milled and homogeneously mixed.
The mixture was again homogenously mixed with a polymeric

base(for example, PEG) melted under reduced pressure and
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heating, a polymeric base (for example, PVP,
hydroxypropylmethylcellulose, sodium carboxymethylcellulose,
glycerylmonostearate, and carbamer) capable of Dbeing
dispersed in a mixed state, or a polymeric base(for example,
poloxamer) melted at about 4 °C, then formulated at room

temperature to produce a viscous semi-solid preparation.

<EXPERIMENTAL EXAMPLE 3>: Preparation of solid powder
preparation containing aceclofenac by the
coprecipitation (dissolve-drying)

The mixture containing aceclofenac, oil, fatty acid,
the surfactant and the polymeric base, composed in the above
Example was dissolved or dispersed in 5 ml of acetone or a
mixture of acetone and ethanol. After being heated and then
supplemented with small amount of distilled water, the
mixture was dried naturally or at about 50 °C. The
resultant powder was milled and sieved using a 60 mesh to

obtain solid powder having a uniform size.

<EXPERIMENTAL EXAMPLE 4>: Measurement of content of
acelcofenac contained in the pharmaceutical preparation

The pharmaceutical preparation containing acelcofenac
was completely dissolved in 500 ml of an ethancl solution
containing phosphate buffer (pH 6.8) at a volume ratio of

50 %, where a preparation further containing substances of
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low solubility was shaken for 10 min. The resultant
solution was centrifuged at 15,000 rpm for 2 min, and then
filtered with a 0.45 pm membrane filter. After properly
diluting 1 ml of the filtered solution, sample was used in
quantification of aceclofenac, using HPLC. In a analysis of
aceclofenac, a column was C18 ODS column (4.6x150 mm, 5 pm),
an absorbance was at a wave length of 282 nm, a mobile phase
was a mixture of MeOH:0.02 M KH2POs (65:35), a flow rate was
1 ml/min. 20 pl of sample was injected. Quantification of
aceclofenac was accomplished with width ratio of aceclofenac

and internal standard (Ethyl paraben).

<EXPERIMENTAL EXAMPLE 5>: Measurement of dissolution rate of
acelcofenac contained in the pharmaceutical preparation
Dissolution rate of acelcofenac contained in the
pharmaceutical preparation was analyzed according to the
dissolution test method disclosed in a guidebook “Korea
Pharmacopeia (7th revision)”. A NaCl-HCl buffer solution (pH
1.430.1) was used as artificial gastric juice, supplemented
with Tween 80 in a volume ratio of 0.3 % according to
intended use. 0.02 M phosphate~buffered solution (pH
6.840.1) was used as an artificial intestinal Jjuice.
Dissclution was performed according to the paddle method at
a stirring rate of 50 rpm and a dissolution temperature of

3740.5 °c, using 500 ml of dissolution solution. 0.5 ml

36
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samples were collected at 0, 2, 5, 10, 15, 30, 60, and 90
min, at which point the test solutlon was supplemented with
an equivalent amount of dissolution solution. The collected
sample was centrifuged at 15,000 rpm for 2 min and filtered
using a 0.45 pm membrane filter. Quantification of
aceclofenac was accomplished by using HPLC. In analyzing the
dissolution rate ‘Df aceclofenac, column was C18 ODS column
(4.6x150 mm, 5 pm), absorbance was a wave length of 282 nm,
a mobile phase was a mixture of MeOH:0.02 M KHPO, (65:35),
and a flow rate was 1 ml/min. 20 pl of sample was injected.
Quantification of aceclofenac was accomplished with width
ratio of aceclofenac and internal standard (Ethyl paraben).
Dissolution rate (%) of aceclofenac contained in the solid
powder preparations, prepared in example, was measured
according to Experimental 5. Content of aceclofenac obtained
in Bxperimental Example 4 was used as 100 % and dissolution
rate of aceclofenac contained in the solid powder
preparations prepared in example was given as a percentage.
Dissolution concentration (pg/ml) and dissolution rate(%) of
aceclofenac contained in solid powder preparation in
artificial gastric Jjuice were measured, the results are

given in Tables 1 to 3, below,

TABLE 1

Dissolution concentration (pg/ml) and dissolution rate (%)
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of aceclofenac contained in the solid powder preparations in

the pure artificial gastric juice

Time {min) 15 30 45 60 a0
preparation
Aceclofenac 0.075 0.083 0.088 0.0%0 0. 236
(0.04) (0.03} (0.05} (0.05} {0.12)
Example 1 21.497 20.903 20.203 21.462 11.430
{spray-drying) (9.43) (9.16) {8.86) (8.45) (5.00)
Example 2 65.435 45.719 37.644 32.186 29.847
(spray-drying) (36.81) (25.72) (21.18) (18.11) (16.79)
Ezample 3 17.069 9.746 6.627 7.263 3.659
{spray-drying) {9.87}) (5.64) (3.83) {4.20) (2.12)
Example 4 B0.337 54.328 39.141 25.268 21.510
(spray-drying) (40.17) {27.18) {19.57) {12.63) (10.76)
Comparative example 3.388 1.500 1.610 1.318 1.181
1 (spray-drying) (1.69) {0.75) (0.81) (0.66) {0.59)
Comparative example 3.825 4.603 4.986 4.851 5.081
3({spray-drying) (1.91) (2.30) (2.49) (2.43) 92.54)
Comparative example 42.549 25.947 18.619 14.047 12.754
4 (spray-drying) (21.27) (12.97}) (9.31) (7.02) {6.38)
Comparative example 14.368 8.900 6.353 6.180 4.246
5 (spray-drying) (7.93) (4.92) {3.51) (3.42) {2.34)
Comparative example 16.377 14.602 9.765 8.252 5.198
6 (spray-drying) (8.52) (7.60) (5.08) (4.29) (2.70)

In the artificial gastric juice not containing 0.3 %
of Tween 80, the solid powder preparations prepared in
Examples were found to have dissolutioﬁ rates higher than
that of aceclofenac powder, the solid powder prepared in
Comparative Example 3 or the commercially available
preparation, while all pharmaceutical preparations showed a

sharp decrease in dissolution rate with the lapse of time.
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TABLE 2
Dissolution concentration (ug/ml) and dissolution rate (%)

of aceclofenac contained in the solid powder preparations in

the artificial gastric juice containing 0.3 % of Tween 80

Time (min) 15 30 50 90 120

Preparation

Example 4 201.84 204.25 203.44 203.55 204.81
(spray-drying) (100.90 | (102.10 | (101.77) | (101.7) (102.4)

Example 5 154.75 156.8% 158.78 157.85 156.71
(spray-drying) (77.3) (78.4) (79.3) {78.93) (78.3)

Example 6 124.84 135.01 135.90 131,51 135.80
(spray-drying) (62.4) (68.0) (67.9) (65.7) (67.9)

The solid powder prepared in Example 4 showed a very
high dissolution rate of nearly 100 % with no appearance of
deposits, indicating that the composition of a dissolution
solution is important for evaluating dissolution rate.
However, as the result of the solid powder preparation
obtained from Example 5 and 6, as the concentration of the
drug increases, dissclution rate of the aceclofenac

decreases slightly

TABLE 3
Dissolution concentration (pg/ml) and dissolution rate (%)
of aceclofenac contained in the pharmaceutical preparations

for oral administration in pure the artificial gastric juice
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Time (min) 2 5 10 15 30 60 90 120

Preparation

Example 48.1 §3.8 52.1 51.8 52.1 49.9 41.6 |36.5

T{spray- (24.0) {31.9) (26.0) {25.9) {26.0) (24.9) (20.8) (18.2)
drying)

Example 70.8 68.6 61.2 58.09 56.9 50.7 51.8 | 36.9

8(spray- (35.4) | (34.3) | (30.6) | (29.0) | (28.4) | (25.3) | (25.9) | (18.4)
drying)

Exampled 199.6 199.7 | 191.36 | 188.8 183.5 178.9 176.5 [174.2

Example 12- (99.7} {99.8) (65.6) (94.4) (91.7) (89.4) {88.2) {87.1)
14
(spray-
drying)

Examplell 175.0 183.2 182.70 186.6 182.3 159.7 174.4 165.4
(spray- (87.5) | (91.5) | (96.3) | (93.34) | (91.19) | (79.89) | (87.2) | (82.7)
drying)

Examplell 145.9 172.2 | 193.62 | 192.9 201.9 201.8 201.2 | 201.5
(spray- (72.9) | (86.0) | (96.8) | (96.4) | (100.9) | (100.9) | (100.6) | (100.8)
drying)

Examplel§ 88.3 117.3 121.7 126.5 128.1 131.7 136.6 [136.6
{spray- (44.2} (58.7) (60.8) (63.3) (64.1) (65.9) {68.3) {68.3)
drying)

Examplel? 146.5 154.4 155.8 159.0 162.0 160.5 162.2 | 161.5
(spray- 73.3) | 7. | (77.9) | (79.5) | (81.0) | (80.1) [ (81.1) | (80.7)
drying)

Examplels 133.7 136.5 136.6 137.9 142.6 145.7 143.7 | 143.1
(spray- 66.7) | (68.3) | (68.3) | (68.9) | (7L.3) | 72.9) | (71.8) | (72.2)
drying)

Example25 98.0 100.0 102.2 104.6 108.6 110.3 109.0 | 110.0
(semi- (49.0) {50.0) (61.1) (52.3) (54.3) {55.2) {54.5) (55.0)
solid)

Example27 108.8 109.0 110.0 112.5 114.0 115.0 116.2 116.0
(semi- (54.4) | (54.5) | (55.0) | (56.3) | (57.00 | (57.5) | (58.1) | (58.0)
solid)

Example30 196.8 197.7 194.6 190.8 192.0 190.4 189.5 | 188.0

(coprecipit [ (98.4) | (98.8) | (87.3) | (95.4) | (96.0) | (85.2) | (94.8) | (94.0)
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[ [ 1 [ T T T T ]

Even in the artificial gastric juice not containing
0.3 % of Tween 80, the solid powder preparation prepared in
Examples 9 to 14, which were prepared by adding the
surfactant, oleic acid, fatty acid or fatty acid alcohol,
etc. to the polymeric base and using the spray-dryving,
showed a very high dissolution rate of nearly 100 %. Also,
the antioxidant butylated hydroxytoluene, serving as a
stabilizer, does not negatively affect the dissolution rate.
On the other hand, the preparations prepared in Examples 16
to 18, which were prepared.using PVP and other polymeric
bases (ethylcellulose, hydroxypropylmethylcellulose, and
methylcellulose) according to the spray-drying, showed lower
dissolution rate than the preparations prepared in Examples
9, 12-14, but higher dissolution rates than the aceclofenac
powder and the commercially available preparation.

On the other hand, the viscous semi-solid preparations
prepared in Examples 25 and 27 using a variety of polymeric
bases were found to have dissolution rate lower than the
solid powder preparation prepared by the spray-drying or
coprecipitation, whereas higher dissolution rates than the
aceclofenac powder and the commercially available
preparation, thus allowing various formulations of the

pharmaceutical preparation.
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In addition, the solid powder prepared in Example 30
according to the coprecipitation showed a dissolution rate
much higher than the viscous semi-solid preparations, the
commercially available preparation and aceclofenac powder,
while having a dissolution rate similar to the solid powders

prepared by the spray-drying.

<EXPERIMENTAL EXAMPLE 6>: Concentration of aceclofenac
contained in mouse blood in case of aceclofenac preparation
and commercially available preparation

After male white mice (Sprague-Dawley) having body
welghts of 250-310 g, purchased from Korea National
Institute of Health, were adjusted to a new environment for
about 1-2 weeks, 1t was used in experimental example. Mice
were not fed £for one day before the experiment and
anesthetized with ether, and cannulation to its left femur
artery was performed to inject a tube connected to a syringe
containing 50 IU/ml heparin. When mice come out from the
anesthesia after about 2 hours, a suspension of the solid
powder preparation according to the present invention or the
commercially avallable preparation was administered to mice
using a sonde for oral administration in an amount of 20 mg
aceclofenac per kg, and blood was then collected from left
femur artery at 0, 15, 30, 45, 60, 90, 120, 180, and 240 min

after administration. The collected blood was centrifuged

42

JP 2004-536108 A 2004.12.2



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 |

10

20

(66)

WO 03/004060 PCT/KR02/01210

at 3500 rpm for 10 min, and the blood plasma was isolated
and stored at -20 °C until analysis. Concentration of
aceclofenac in blood was determined by HPLC analysis. 300
ul of blood was put into a microtube, and 50 pl of a
solution containing an internal standard substance and 600
pl of acetonitrile were then added te the tube. The mixture
was vortexed for 2 min and then centrifuged at 15,000 rpm
for 2 min. The supernant was isolated and 60 pl of the
supernant was injected to HPLC. In analyzing the dissolution
rate of aceclofenac, a column was Cl8 ODS column (4.6x150 mm,
5 pm), an absorbance was a wave length of 282 nm, a mobile
phase was a mixture of MeOH:0.02 M KHzPO, (65:35), and a
flow rate was 1 ml/min, content of injected sample was 20 pl.
Quantification of aceclofenac was accomplished with width
ratio of aceclofenac and internal standard(Ethyl paraben).
Plasma concentration of aceclofenac contained in the oral
preparation according to the present invention and the
commercially available preparation was measured, and the

results are shown in Table 4, below.

TABLE 4

Plasma concentration (ug/ml) of aceclofenac in mice in case
of aceclofenac preparation and commercially available
preparation according to the time after oral administration

Time (min) | 15 | 30 | 45 80 l 90 ‘ 120 l 180 l
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Preparation
Exampled 4.178 4.501 3.787 2.467 1.057 0.528 0.121

(spray-drying)

Exampled 8.231 3.978 2.920 1.71% 0.869 0.664 0.405

{spray-drying)

Examplell 2.567 | 3.044 2.388 1.528 0.803 0.469 0.313

(spray-drying)

Example22 3.671 | 4.211 3.242 1.528 0.752 0.475 0.148

(semi-solid)

Exanple30 8.523 4.201 2.910 1.567 0.656 0.469 0.101

(coprecipitation

Comparxative 5.973 | 3.268 1.815 1.120 0.448 0.242 0
example2
(commercially

available

When the oral preparation prepared in Example 9
according to the spray-drying or in Example 30 according to
coprecipitation respectively, was administered to mice, it
was found that concentration of aceclofenac in mice blood is
much higher than that of the commercially available
preparation or the other oral preparations of the present
invention. However, despite having excellent dissolution
ability, the oral preparation prepared in Example 11 showed
lower bioavailabilty than the preparation prepared in
Example 9. On the other hand, in the case of the viscous
semi-solid preparation prepared in Example 22, 1t was
observed that its bioavailabilty was slightly lower than

that of the preparation prepared in Example 9, while much
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higher than that of the aceclofenac powder.

<EXPERIMENTAL EXAMPLE T>: Plasma concentration of
aceclofenac contained in human in case of aceclofenac
preparation and commercially available preparation

The pharmaceutical preparation containing aceclofenac
was administered to 6 healthy fasted human adult males aged
20-40, together with 300 ml water. 0, 0.5, 1, 1.5, 2, 3, 5,
8, and 12 hr after the administration, 10 ml blood was
collected from their arms using catheters, and put into
vacutainer tubes, followed by addition of heparin to prevent
blood clotting. The volunteers were allowed to take small
drinks after 3 hr and Gimbap, rice roll with seaweed that is
kind of Korean food, éfter 10 hr. 8 hr and 10 hr after the
administration, drinks and a bowl of boiled rice mixed with
some vegetables were supplied to them, respectively. During
the experiment, drinking of alcoholic beverages or caffeine
was prohibited, and activity was limited to reading and
sleeping. The collected blood was centrifuged at 3500 xrpm
for 10 min, and the isolated blood plasma using iron-free
tubes was stored at -20 °C until analysis. To determine
concentration of aceclofenac in human blood, HPLC was
carried out as follows. 300 pl of blood was put into a
microtube, and 50 pl of an internal standard substance and

600 pl of acetonitrile were then added to the tube, followed
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by vortexing for 2 min and then centrifuging at 15,000 rpm
for 2 min. 60 pl of the supernatent was applied to HPLC.
In analyzing the dissolution rate of aceclofenac, column was
Cl8 ODS column (4.6x150 mm, 5 pm), absorbance was a wave
length of 282 nm, a mobile phase was a mixture of MeOH:0.02
M KHzPOs (65:35), and a flow rate was 1 ml/min, content of
injected sample was 20 pl. Quantification of aceclofenac was
accomplished with width ratio of aceclofenac and internal
standard (Ethyl paraben).

After the capsule preparation containing 70 mg of
aceclofenac and the commercially available preparation
containing 100 mg of aceclofenac were orally administered,
plasma concentration of aceclofenac in human was
investigated according to time, and the results are shown in

Table 5, below.

TABLE 5

Plasma concentration (pg/ml) of aceclofenac in  human
according to the time after the capsule preparation
containing 70 mg of aceclofenac and the commercially
available preparation containing 100 mg of aceclofenac were

orally administered

Time (min) 30 60 90 120 180 300 480 720

preparation

46

JP 2004-536108 A 2004.12.2



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 |

(70) JP 2004-536108 A 2004.12.2

WO 03/004060 PCT/KR02/01210

Example 9 1.387 [8.003|6.938 [4.989 | 1.985| 0.596 0.297 0.179

Comparative | 2.098 | 4.858 [ 7.991 | 5.746 | 2.231 [ 0.9249 0.426 0.328
example 1

(Airtal)

Pharmacokinetic parameters obtained from concentration
of aceclofenac are given in Table 6, below. A biological
equivalence was observed in a range of + 20 %, in case of

5 the capsule preparation containing 70 mg of aceclofenac and
the éornmerci;ally available one containing 100 mg of

aceclofenac.

TABLE 6

10 Comparison between pharmacokinetic parameters

Chax (1g/ml) Trax (hour) AUC (ug.min/ml)

Example 9 9.05 & 1.74 1.25 £ 0.42 17.77 £ 4.05

Comparative 9.10 £+ 1.64 1.214+0.46 18.85+ 4.31
example 1
{Airtal)

<EXPERIMENTAL EXAMPLE 8>: Test for stability of the capsule
preparation containing aceclofenac

The capsule prepared in Example 14, which contains 70

15 mg of aceclofenac, was put into a plastic bottle along with

a drying agent, and then covered with a cap, without other

auxiliary apparatuses. The bottle was left at 40 °C under

75 % humidity. To estimate stability of aceclofenac, on the

starting point, and after 1, 4, and 6 months, contents of
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aceclofenac 1in the capsule and dissolution rates were
investigated according to the same method as in Examples 4
and 5, respectively.

Content of aceclofenac in the capsule containing 70 mg
of aceclofenac when being prepared in Example 14 was
investigated, and the result is given Table 7, below. As
shown in Table 7, the capsule preparation was found to have

excellent stability.

TABLE 7
Change in content of aceclofenac in the capsule preparation

according to time

Time (day) 0 day 1 month 4 month 6 month

Content (%) 100.6 100.5 100.8 98.4

After the storage in the plastic bottle, dissolution
rate of aceclofenac contained in the capsule preparation
prepared in example 14 was analyzed, and the results are

given in Table 8, below.

TABLE 8
Change (%) in dissolution rate of aceclofenac in the capsule

preparation according to time

storage (day) 0 day 1 month 4 month 6 month
Time (min)
Q 0 0 0 0
48
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2 0 0 0 0

5 0.32 0.55 0.17 0.35
10 1.39 6.05 1.44 3.92
15 10.13 20.47 3.56 16.41
30 73.38 84.37 62,46 76.41
60 82.23 85.96 84.33 81.45
30 18.16 75.10 79.87 81.30
1290 69.74 74.09 72.66 74.77

As shown in Table 8, no large change in dissolution
rate of aceclofenac in the capsule preparation was found
according to the time after storage at 40 °C under 75 %
humidity, demonstrating that the aceclofenac-ceontaining
solid capsule prepared in Example 14 1is highly stable.
Slightly changed dissolution pattern at early stages was
originated from the different disruption times of capsules
themselves, not influence of powdered ingredients. Since
aceclofenac level in blood is similar to that of the
commercially available preparation, the pharmaceutical
preparation for oral administration according to the present
invention can be used instead of the conventional

preparations containing aceclofenac.

Industrial Applicability

As described hereinbefore, the oral preparation
according to the present invention has excellent

solubility 4in gastrointestinal tract, thereby improving
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dissolution rate and thus bicavailabilty, as well as rapid
dispersion and dissolution properties in gastrointestinal
tract. In addition, when being orally administered in an
amount much smaller than the conventional preparations,
the oral preparation according te the present invention is
therapeutically effective, thus minimizing

gastrointestinal disorders.
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WHAT IS CLAIMED IS

1. A pharmaceutical preparation for oral
administration, comprising aceclofenac, a polymeric base,

and a surfactant.

2. A pharmaceutical preparation for oral
administration, comprising aceclofenac, a polymeric base

selected from the group consisting of polyvinylpyrrolidone,

methylcellulose, ethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose,
glycerolmonostearate, carbamer and poloxamer, and a
surfactant.

3. The pharmaceutical preparation according to claim 1,
wherein the preparation is formulated into solid powder,
compressed particles, granules or tablets, capsules, or

semisolid form.

4. The pharmaceutical preparation according to claim 1,
wherein the preparation is prepared by spray-drying or
dissolve~-drying (coprecipitating) a solution containing

aceclofenac, a polymeric base and a surfactant.

5. The pharmaceutical preparation according to claim
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2, further comprising one or more polymeric bases selected
from the group consisting of polyethylene glycol, gelatin,
gums, carbohydrates, celluloses and its derivatives,
polyethylene oxide and its derivatives, polyvinyl alcohol,
polyacrylic acid and its derivatives, polymethacrylic acid
and its derivatives, poloxamer, inorganic compounds, other
polymeric bases including cacao butter, laurin, whitepsol
used in semi-solid preparation, a hydrophilic ointment

bases and absorbant ointment bases.

6. The pharmaceutical preparation according to claim 2,

wherein the polymeric base is PVP.

7. The pharmaceutical preparation according to claim 1,
wherein the surfactant is selected from the group
consisting of sodium lauryl sulfate and its derivatives,
poloxamer and its derivatives, labrafil, labrafac,
polysorbates, sorbitan esters, cremophor, medium chain
triacylglyceride (MCT), PEG-60 hydrogenated castor oil,
PEG-40 hydrogenated castor oil, sodium lauryl glutamate,

disodium cocoamphodiacetate, and mixtures thereof.

8. The pharmaceutical preparation accerding to claim 7,
wherein the surfactant is selected from the group

consisting of sodium lauryl sulfate and its derivatives,
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polysorbates, sorbitan esters, and mixtures thereof.

9. The pharmaceutical preparation according to claim 7,
wherein the surfactant is selected from the group
5 consisting of sodium lauryl sulfate, Tween 20, Tween 40,

Tween 60, Tween 80, and mixtures thereof.

10. The pharmaceutical preparation according to claim
1, further comprising one or more selected from the group
10 consisting of fatty acid or fatty acid alcohol, oil, an

antioxidant, a disintegrant and a foaming agent.

11. The pharmaceutical preparation according to claim

10, wherein the fatty acid or fatty acid alcohol is

15 selected from the group consisting of oleic acid, stearyl
alcohol, myristic acid, linoleic acid, lauric acid, capric

acid, caprylic acid, caproic acid, and mixtures thereof.

12. The pharmaceutical preparation according to claim
20 11, wherein the fatty acid or fatty acid alcohol is oleic

acid.

13. The pharmaceutical preparation according to claim
10, wherein the oil is selected from the group consisting of

25 captylic/capric triglyceride, a-bisabolol, tocopheryl
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acetate, liposome, phospholipid including
phosphatidylcholine, di-cl2-13 alkyl malate, coco-

captylate/caprate, cetyl octanoate, and hydrogenated castor

oil.

14. The pharmaceutical preparation according to claim
10, wherein the antioxidant 1s selected from the group
consisting of butylated hydroxytoluene, sodium bisulfite,
o~-tocorpherol, vitamin C, p-carotin, ascobylpamitate,
tocophercol acetate, fumaric acid, nalic acid, Dbutylated

hydroxyanisole, propyl gallate, and sodium ascorbate.

15. The pharmaceutical preparation according to claim
10, wherein the disintegrant is selected from the group
consisting of croscarmellose sodium, sodium  starch
glycolate, microcrystalline cellulose, crospovidone, low-
substituted hydroxypropylceliulose, alginic acid, calcium
salt and sodium salt of carboxy methyl cellulose, colloidal
silicon dioxide, guar gum, magnesium aluminum silicate,
methylcellulose, powdered cellulose, starch, and sodium

alginate.

16. The pharmaceutical preparation according to claim
10, wherein the foaming agent is selected from the group

conslsting of NaHCO; and Na,COsj.
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17. The pharmaceutical preparation according to claim

1, wherein the composition comprises aceclofenac in an
amount of 56 to 84 parts by weight, the polymeric base (for

5 example, PVP) in an amount of 112 to 168 parts by weight,
and the surfactant in an amount of 56 to 168 parts by

weight.

18. The pharmaceutical preparation according to claim

10 1, wherein the composition comprises aceclofenac in an
amount of 56 to B84 parts by weight, the polymeric base
(preferably, PVP) in an amount of 112 to 168 parts by
weight, sodium lauryl sulfate in an amount of 56 to 84
parts by weight, Tween 80 in an amount of 15 to 20 parts by

15 weight, fatty acid or fatty acid alcohel in an amount of 15

to 20 parts by weight, and the antioxidant in an amount of

0.15 to 0.20 parts by weight.

19. The pharmaceutical preparation according to claim
20 1, wherein the composition comprises 30 to 150 mg of

aceclefenac.

20. The pharmaceutical preparation according to claim
19, wherein the composition comprises 30 to 80 mg of

25 aceclofenac.
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21. The pharmaceutical preparation according to claim
20, wherein the composition is formulated into capsules

containing 40 teo 70 mg of aceclofenac.

22. The pharmaceutical preparation according to claim
1, wherein the composition is formulated into a
pharmaceutical dosage form by dissolving aceclofenac, the
polymeric base an the surfactant in a hydrophilic solvent
or a mixture of the hydrophilic solvent and water, and then

drying the solution.

23. The pharmaceutical preparation according to claim
22, wherein the hydrophilic solvent is selected from the

group consisting of acetone, ethanol, and mixtures thereof.

24. The pharmaceutical preparation according to claim
1, wherein the composition is formulated into a
pharmaceutical deosage form by dissolving aceclofenac,
polyvinylpyrrolidone (PVP) and the surfactant in a
hydrophilic solvent or a solution of the hydrophilic
solvent mixed with water, drying the solution and grinding,
and formulating into compressed particles, granules,

capsules or tablets.
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25. The pharmaceutical preparation according to claim
24, wherein the hydrophilic solvent is selected from the

group consisting of acetone, ethanol, and mixtures thereof.

26. A method of preparing a pharmaceutical preparation
according to claim 1, comprising the steps of dissolving a
mixture containing aceclofenac, a polymeric base selected
from the group consisting of polyvinylpyrrolidone,
methylcellulose, ethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose,
glycerolmonostearate, carbamer and poloxamer, and a
surfactant in a hydrophilic solvent or a solution of the
hydrophilic solvent mixed with water, and obtaining a solid

powder preparation by drying the solution.

27. The method according to claim 26, wherein the
mixture further comprises one or more selected from the
group consisting of fatty acid or fatty acid alcohol, oil,

an antioxidant, a disintegrant and a foaming agent.

28. The method according to claim 26, wherein the
hydrophilic solvent is selected from the group consisting

of acetone, ethanol, and mixtures thereof.

29. The method according to claim 26, wherein the
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method further comprises the step of grinding the solid
powder preparation, and formulating into compressed

particles, granules, capsules or tablets.

30. A method of preparing a semi-solid preparation for
oral administration according to claim 1, comprising the
steps of milling and well mixing a mixture of aceclofenac
and a surfactant, adding a polymeric base selected from the
group consisting of polyvinylpyrrolidone, methylcellulose,
ethylcellulose, hydroxypropylmethylcellulose,
carboxymethylcellulose, glycerolmonostearate, carbamer and

poloxamer thereto, and formulating into a viscous form.

31. The method according to claim 30, wherein the
mixture further comprises fatty acid or fatty acid alcohol,

and an antioxidant.

32. The method according to c¢claim 31, wherein the
mixture contains aceclofenac in an amount of 56 to 84 parts
by weight, a polymeric base in an amount of 10 to 168 parts
by weight, sodium lauryl sulfate in an amount of 56 to 84
parts by weight, Tween 80 in an amount of 50 to 160 parts
by weight, fatty acid or fatty acid alcohol in an amount of
50-160 parts by weight, and the antioxidant in an amount of

1.5 to 2.0 parts by weight.
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