JP 2009-190789 A 2009.8.27

(19) BFREREHFT (JP) X M A EA) (1) s A RS
15B882009-190789
(P2009-1907894)
(43) £ME W21 5E8H27H (2009.8.27)
(51) Int.CI. F1 F—=a—F (%)
B65D 8300 {2006.01) B65D 83/00 Z 3EO14
AB1K 8/08 {2006.01) AB1K B/08 4C0O83
A61Q 1/02  (2006.01) AB1Q 1/02
A61Q /12 (2006.01) AB1Q 1/12
FEWR KWK PREO¥ 15 OL SESSE (£ 103 B)
(2l HEES 5 AE2009-29859 (P2009-29859) (71) HEEA 391023932
(22) B 21528 128 (2009, 2. 12) oL
(1) msciEFRES 0850923 F7ZAENRY, Va uv4{ivi 14
(32) ®scH SERR2052H 130 (2008.2.13) (74 1R A 100064908
(32) @RETEE 77 FR) #E+L TH ER
(74 fREE A 100089037
#E+ EE |2
(74 1B A 100108453
#BL ML BE
(74 fREE A 100110364
#E+ EL EH
(72) 3AAE NAIL - TS —
TS5 A 9424054 - -0—*%
oKy -V —- 18
BREIERS

(54) (READEF] {LEFAERY EWE T2 00ER

(GHoooo
00000000000O00000000000000
00000000000000000000000
0000000000 00O0O0O0O0000000000
0000000000000000000000000
000000000000 0000000000000
00000000C0C0C0C0O00O00000000000
000000000O00O0O00O00000000000
0000000000000000000000000
00000000 O)00000000000000
0000000000 0O0O0O0O0O0000000000
000000000000000O0000000000
0o

ooooooo




e e e Y Iy

OOo0ooooooOoooDooooogooogoo

(2)

oobDobDoood

ooooao

ooobODbO0O00000o0an
NDOO0o0o0DO0Oo0O0DOooO0oooDOooooooooDoo
oooobooood
ooobODbOO0O0DO0OooooooObOboOooooooan

000000000000 O00O0O0O0O0O0O0O00O0
00000000000 O00000O00000

iDHDID0D0D0D0D0DO0O0DDO0DOOODOOOODOOO
O (0 0 )0
0ooO
0000
0o000

O Oooo
O Oooo
O Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo

O
O
O

OOoo0ooood
O0Oooooogod
O O 0Oooo
O O Oooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O 0Ooo
O O Oooo
O O 0Oooo
O O 0Oooo
O O 0Oooo
O O Oooo
O O 0ooo
O O
O O
O O

OO0 oDoDoo0oooDoooooQ@ -
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoooooooooogQgaoQg
OO0 oDoDooogoggogooooogogdg
Ooo0ooooooooooogoQgdg
OO0 oDoDooogogogooooooggdg

I o R |
O OO
O O o
O OO
O O o
O O
[ |
O O
O O
O O
|
O O
|
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O

ocooo@H)Yooo.oboooo.og
ooooObOoOO0ooooooooboboao

O

000000 (@, )o
DooO0ooooooo

O

oooooao
oooooao

O

O
O

oggoao
=+ g
oooao

O

gooooao
gooooad
O

O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O

0oo0o00O0000000000
0000000 0000000
(0, 0000000000 (@
0000000 O0000000

OO0 oo ooogoggogoooooogogdg
O
O
O
O
O
O

O Oooo
O Oooo
O Oooo
O Oooo

gogoobooooobooooobooooao
ugogoboooobboooagdo
ooooobOoOoooooooooooboao

Ooooooo0ooooooooooogQgog
O
O
O
O

Ooo0oooooooooDooooogogoogoo
O Oooo

Oooooo4o0ooooooooooogQgg

O

@ H0
000

gogao
uggao

JP 2009-190789

2009.8.27

oooo(@ouoooooooDooo

O

g XiOoOoooooooobooao
goobooooobooooobooboad

gooboooobobooooboboao
gogoboooobobooooboboad
ooooaon

10

20

30

40

50



(3) JP 2009-190789 A 2009.8.27

goooooboooooooooobobooooooooobboboooo
gooooooboao

gb.gbobbooooobboocooboboooooboooobooooobnan
goooooobooboooooobocobobboboooooooooobooboao
goboboboooobboooooboooboboooonb

gooocooobobooooooooooboboboboolbmbobobooooooan
ooooooboobooooo

OO0 oDooogQgooooaog
Oooooooooooaogo
OO0 oooogogooooaog
Oooooooooooaogo
O
O

gbobobobodooobboooobooo.cooobooooboooooban
.Jooooocoobbbobooooooobbbboo.obbobooooooboooboboao
gogoobooooobobooooboboooobboooboboooobobogoao
U

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

O 0Oooo
O o0Ooo
O 0Oooo
O oOooo
O 0Oooo
O o0Oooo
O 0Oooo
O o0Ooo
O oOooo
O o0Ooo
O oOooo
I o |
O o0Oooo
O o0Ooo
O o0Oooo
O o0Ooo
O o0Ooo
O o0Ooo
O o0Oooo
O 0Ooo
O oOooo

]

O

[

O

O

O

O

O

O

O

O

(]

OoOoooooooood
OO ood
OO ood
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo

Oooooo0ooooo0 oo ooooooDoDoooooooogogoQgg
OoO0Oood

[
Ooo0ooooooooooooogogoo
OoOoooooooooooooOooOoon.o
Oooooooooooooooogogoo

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

O Oooo
O 0Oooo
O oOooo

O 0Ooo0ooo
OoOoo0ooood
OoOoo0oooogd
OoOoo0ooood
OOoo0oooogod
OoOoo0ooood
OoOoo0oooogd
Oo0Ooo0Ooood
OoOoo0oooogod
Oo0Ooo0Ooood
OoOooooogod
OO0Oo0oooogd
Ooo0oooogod
OO0oo0oooogod
OooOooooogod
O0Ooo0oooogd
Ooo0oooogod
O0Ooo0oooogd
Oooo0ooood
O0Ooo0oooogod
OooOoo0oood
OO0Ooo0oooogod
OooOoo0ooood
OOoo0oooogod
OoOoo0ooood

ooo
(mark)0O
Ooono
OO0

Ooo0oooQgoao
Oo0o0ooogQgogaog
Ooo0oooQoogoao
Oo0o0ooogQgogaog
Ooo0oooQooao
Oo0ooogQgogao

ooooDbObooOooooooooobobooooo
ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao
(ooooooobobobooog

oooooao
ocooocoooOO0ooDOOooboOobobOooOO0ooDbOUOoDOO0obObODOobDODOoOoODDOobODbDOoDb0DOOC

e e e e e e e e s e [y B
OJ
O
OJ
O
OJ
O
O
O
O
O
O
O
O
O

OO0 oDooogo4dooooogogogoao
Ooooooo0ooooogooao
OO0 oDooo4dgooooogogogoao
Ooooooo0ooooogooao
Oo0DoDooo4Qgooooogogogooao

10

20

30

40

50



4) JP 2009-190789 A 2009.8.27

gooobooooooooooboooooooooobbooao
ooocooao

OoOo0o0o00oo0O00oDOO0OO0OO00OD0O0D0 DCOOoOOOoODO0OO0ODOD0ODOO0OO0aO0 (propellent g

as)J 000Q0O0O0C0CO0OO0OO0OO0DO0ODUOODDOOODOODODDODDUODDOODODODOODDOO

s s e e e e ) Y I
e s e e e e ) e e e s e s e Y

O

OoooooooOoooOoooooooOoooOoooOoooDooooooooooooooobooOooOood
Iy e e A Y I A |

Oooooooo0ooooo0o o0 oo oooooooDoDoooooDooogogoao
Oo0oooo0o0ooDooUUoDoDoooUUUoDoDooULoDooogogaog

ud

[ o R |

O Oo0oooao
O 0Ooooo

OooooooogogoQgooao
O O0Oogoao

o0

O 0Ooooo

O Ooogoo

O 0Ooo0ooo

O Ooogoo

gogooobooooboboooboooobobooobbooog

Ooooooooaoao
Procter & GambleO
gooooooaoao
Ooooooooao
ooboDoooooao

O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooooo
I Y [ o Y
O Ooooo
O Oogoao
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

goooboooooboogooboooobobooooboboooobooooboo
@goooogooooooopoooooboooDUoooDOoooDgoopoooooo

O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

O O
O O

OooDoocooooooogogoaoQg
OO0 oo oogoggogoooodg
OO0 oooooQooooodg
OO0 ooooogoggogoooodg
OO0 oooooOooooodg
OO0 ooooogogQgoooodg

O O
O O

O
O
O
O

ooooOboOO0ooooooooobobobobooooooooooao
ooobObOO0oO0ooooooobboooooooooobooboao
oogoboboooooboboboooobooooboboooobbooo
uogbobooooboboooobooobooboboooobDbooaa
oogooboooobobobooooboboooobbooobbooo
gogooan

2001/121370 0 000 0O O

2001/121380 0 0D 0 O DO O

19957158220 0 0 O O O O

19937109100 O 0 O O O O

5487 3780 0 O O

Uogobz2e665 5720 000

4 533 0820 0 O O

5518 1790 0 O O

6 113 0010 O O O

01 149 6020 O O O

0 1991/7169970 0 O O OO O

04 474 3260 0O O O

ooobob2 285 9300 000

ooao
ogoobobobooobooboboooobooooboboooobboodo
oooooao

oo

ooooObobooOoooooooooboboboooooooooooao
ooooObOO0oOO0oooooooobOboboooooooooooao

10

20

30

40



e e e Y Iy

Y Y o 4

= O O= >0 0 000
o/

O
O
O
O
O
O
O
O
)

O

Oooooooo0oooooo0 oo oooo0D oo ooooooooDoDoooooooao
e s e e e e e e e s |
Oooooooo0oooooo00 oo oooo0D oo ooooooooDoDoooooooao

OO0o0oooodooooDUogddUooooUUUoDoDoDoUULoDooogogoao

O
O
O
O

O
OJ
O
OJ

OO0 oooogoogdg
OooooooQgdg
OOooooogoogdg

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oo0ooao

(5) JP 2009-190789 A 2009.8.27

ooobObOO0oo0oooooooobobbooooooooao
oooobDbooooooooobooobobbooooooooao

ooooObOOO0oO0oDooooooobobbooooooooano
gogoboboooobooooboooobooooboboDboo
goboooobboooobooogao

O
g
u
O
g

cooooooOOoooOOoboO0oooOO0oooboOobobOoOobOO0ooODbDUOobODbODOooOO0OoODODE
ooooboboOOoOoooooobbobooooooooobbbooooooboobooboDobo

gboboboooobbooooooooooobooooobboooooboboooooan
gboboboooobooooboooagdo

O

O
OJ
O
O
O
O

O
O
O
(]
O
O

O
O
O
O

O 0Ooooo
O 0OoOooog
O 0Ooo0ooo
O OooOooo
O 0Oooo
O 0Oooo

O Oooo

OOoooood
O0Oooooogd
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo

O
O
O
O
O
O

O
O
O
O
O
O

O Oooo

O Oooo

O

O
O
O
O

O
O
O

O
O
O

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

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

oooao
(0 0)O
oooo
0ooao

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

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

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

oooooao
oooooao
ocooooooOO0ooooooooOOooobDoboboo@oooao

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

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

O 0Oooo
O O
0O O
O O
0O O
[ |
O d
[ |
O d
[ |
O d
[ |
O d
[ |
O d
[ |
O d
O O
O d
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
O
O
O
O
OJ
O
OJ
O
O
O
O
O
O
O
O
O
O
O

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

[ s
s s e e e e e e e s e e e s e A
s s e B
o s s e A e s e [ e e e e e s e Y o A

O oOoooo
O Oooogoog
O o0oooo
O Ooooo
O o0oo0ooo
O 0Ooooao
O oOoo0ooo
O oOoooo
O o0Ooo0ooo
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooooog
O oOoooo
O Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooao
O oOoooo
O Ooooo
O o0Ooooao
O oOoooo
O o0Ooo0ooo

O
OJ
O
OJ

|

O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0ooo
O Oooo
O 0O oo

O 0Oooo
O 0Ooo
O 0Oooo

O
O
O

O Oooo O

O oOoooo
O Oooogoo
O oOoooo
O Ooooo
OooOoT= o0Ooo

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

O
O
O
(]
O

O Oooo

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

=

O Oooo

O Oooo

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

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

O Oooo

O Oooo

O Ooooo
O oOoo0ooo
O Ooooo
O oOoooo
O oOoooo
O oOoo0ooo
O oOoooo
OoT Ooogo
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo

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

(6

O

O 0Ooo
O 0Oooo
OO oo
O 0Oooo
— O oO0oog
O 0Oooo
O Oooo
O OOz

|

JP 2009-190789 A 2009.8.27

MOOODDOOOOOODO
ooooboDbOO0ooooooao
oooooOboooogoao
ooo

oo
00

O
O

O
OJ

O
OJ

O
O

O
OJ

O
OJ

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo

(micro-machinedld
OoooDoooDoao
OoooooDoo

O oOoooo
O o0Ooo0ooao

10

20

30

40

50



e e e Y Iy

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

) JP 2009-190789 A 2009.8.27

ooooao

ooobObOO0o0DO0oooooooOoboObbOooooooooobDbooboO0on

ooooDnD
oooobooboooooooocobbboboooooooobobbooooooboooao
(gbobooooooboobooOo0ooDbDOoobobOOobob0OoDbODO0OoODDbDOobODbOOob0DO0OOE

goobobooooobobooobboooobobooobboooobobobooobDbno
gooooogao

ooooaon
oooob(@ooooboOoooooobooDbbbooooo@ooooobooDoo
goobobooooobooboooobboooooboooobbooooobooooobooboan

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

O Oooo
I Y o Y
O
O
O
O
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

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

O 0Ooo0oooo
O Oogooo
O 0Ooo0oooo
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooao
O Ooooo
O 0Oo0ooOoo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
OO oO0ooog
O 0Ooooo
O 0OoOooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0OooOooo
O 0Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao

O
O

O 0Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0OoOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooooo
OO o0Ooog
O 0Ooooo
OO oO0ooo
O 0Ooooo
O 0OoOooo

O Oooo

O Oooo

O Oooo

O Oooo

O 0Oooo

O Oooo

O 0Oooo

O Oooo

O 0Oooo

Ny I [y 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

Ooo0o0ooDooo0o oo ooQo0 oD oDoooo0 oo oDooOo0oooDooogQgoao
e s e s s Y [ o
Ooo0o0ooDooo0oD oo ooQo0 oD oDoooo0 oo ooDoOo0oooDooogQgogoo
O0o0oooggUooDoDoogdUoDoDoooUUoooDooDUogUUoooDooggogao

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

OJ

O

OJ

O

O

O

O

O

O

O

O

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

(]
O
(]

O
O
O

O
O
O

10

20

30

40

50



(8) JP 2009-190789 A 2009.8.27

oooodpDOOCO0DOppO0@OoODOOODOOUODODDODODDODpODODODODOODO

goooooooan
ugg.goooao .o

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

goobooo.oooo.go
ug.ogobboadoad

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

goooao
ogagao

O

gogooobooooboboooboooobobooobbooog
ogaao

O
O
O

od
od
ud

oggao
oggao
ugdaao
oo ooao
ogd oggao
Looooobboooobobooooobooooob.g

Oo0o0o0O0O0O00
oooo0oO0Ooo
oooo0oO0O0n
(0oooooo)
0ooooOono
oooooo

OO0 ooooogoQgogoooao

O 0Ooooo
O O0Oogoao
O 0Ooo0ooo
O Ooogoo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O Ooooo
O Oogoao
O Ooooo
O O0Oogoog

e e e Y Iy

OOoo0oo0ogao

I e A A A |
OoooooooOoooOooooooooooOoooOooooooooooooboooooOoQgoao
Iy [ ) [y o
OoooooooOoooOoooOoooooooOoooOooooooooooooboooooOoQgoao

OO0 ooo0oU0ooDooUogUoDoDooUgUoooDoDoogogooao

el i R |

O O

0
O

O
O

g
a
O

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

0
oad

goooao

0

O

O

ooan
ooobODbOO0O0O0o0oooooao
/0000000DO0O0DOO .0
ooao
ooobODbOO0O00O0oo0ooooao

O

O

O

O

ggoooano

O

O

O

ooao

O

O

O

O

ooooObOO0OO0O0DO00oo0oo0 . 0000 .0o0ooooao

gooooooobbooogd
o@ooooooooooooooDOooe@

O

O
O
O

O
O
O
O
O

0oo0ooanQ
0oo0ooaQ
.0oob /0

oooOoOao

O
OJ
O
OJ
O
O
O

O
O
O
O

O o0ooooogdg
OO0 oooogd
Oo0oooooogdg

goooooao
oooooao

O
O
O
O
O
O

O Ooooo
O Ooo0ooo

O
O

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

Oooooooooooo0o oo oooo0DooDoooogoooodg
e s e e s e e e |
Oooooooooooo oo oDooo0ooDoooogoooodg
e s e e e e R e e s e A R |

Ooooooo0ooooooooooogQgog
Oo0oDoogog4dooDooggUgoooooggog
Ooooooo0ooooooooooogQgog

g
O
0
U
U
0
U
t
0
g

9) JP 2009-190789 A 2009.8.27

oooobDboOoO0ooooooobooobobbooooooooboao
ooooObOobOO0oooooooobobobooooooo.good
ooobObOO0oo0oooooooobobbooooooooao

O Oooo
O O oo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo

ooooObOOO0oO0oDoooooobObbobooooooobODbbOO0oooooan

goobobooooobooooboooooboooooobooad

gooooogoobobogoooboooobbooobboogobobogoao

000" 0000000000000000000000000000O00

U
0
g
U
0
g
g
0
0

ug.cdggogoboo.bboooooboocoobobbo . oboooboboogoooban

00.000" 0000000000000 0O00O0000O0OAO0

gogoobooogoobobogooobooooobboooboboogogobbogoao
(@goooo . oooooooobogoooooDooooooooDoood

ooobObobOoooooooobbooooo . ooooo.ooooooao

ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao

goooobooooobooooboboooboboo.ooooaob

ooocobObOOO0oDoooooooboboOoooooooooaon
ooooDaD

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 0Ooooo
O 0OooOooog
O 0Ooo0ooao
O 0Ooooo
O 0Ooo0ooao
O 0Ooooo
O 0Ooooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

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

goooao
gooano
.0oaad

O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O oOooo
+ O OO
O oOooo
O 0Oooo
O oOooo
O 0Ooo
O oOooo
O 0Oooo
O 0Oooo
O o0Ooo
O oOooo
O o0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O O

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

o.0oooooooobobboboooooan
.0o0oooooooobobbooooog .o

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

ooooobooboooooooooooboooooooooboOo.cooDbao
ooobo.ooooobbbooooooooboboao

ooooOoboobooOoooooobooobbboooooooobboboooooooboao
ooooObOoOO0oooooocoobboooooes 0ooOobODbO OO0O0oOooOooboao

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O
O

ey e e e ey e e e sy e s s [ |

e e s e e e e s ey e s e e Y o
e s e R ey e e o
e e s e e e e e e e s ey e s e e Y I o

O

O

O

O

O

O

O

O

c0oooooDbDao

ooobObO0O0o0ooaod
goooooooan
gogooooaooan
oooooao

OO0 oooogoogdg
OooooooQgdg
O0Ooooood

oooobDoOoooo
.Joooooooobao

gooooooooan

O 0Ooo0ooo
O O oQgogo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0gooo
O Ooogoo
O > 0O oOod
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O OooQgoo
O 0Ooo0ooo
O Ooogoo
O 0Oo0ooo
O 0Ooogoo
O 0Oo0ooo
O 0Ooogoo
O O oQgogo
O 0Ooogoo

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
O
O

O

O
O
O
O

O
O
O
O

(10)

JP 2009-190789 A 2009.8.27

gooocoobObbooooooooobooood
goooooobbooooboooboboboo
(coboooobOoooooogooboboooDoOoo

O O
O O
O O

O
O
O

goonoand

ad

O 0Ooo

oooboooooboad

ooooobooogod
ooocooDoboooogo
ooocoobooooo
ooooobo0ooooao

ooooObOOO0oooooooooooao
(obboooboooobooboboooOooboDbo

oad

ooooaon

O
O
O
O
O

0O
00

oooobObOO0o0oDoooooooOobboooooano

ooooobo0ooooao
ooocooDoboooogo

goooboooooboao
oooboooooboad

goooobooogoao

ooooobo0ooooao

ooooOobOoOO0oooooocoobObboooooooobOboboooooooboao
oooob@oooobbOooooooooobDbpbboooooooboooboDbo
goobobooooobobboooobooooobobooog

gooboboooobbooooooooooooogadan

gogoobooogoobobogooobooooobboooboboogogobbogoao

ooobOboOO0oooooooobboooooooobObboooooooboao

ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao

10

20

30

40



e e e Y Iy

A Iy A A OO B Ly |

(11) JP 2009-190789 A 2009.8.27

goobooboooooboogooboooobobooaa

ooooao
ooooboboooooooooOobobbooooooooobboboooooooobooao
goonoan
HDoooooooooooooooooooooooDoooDoboboooooDbDOoooOd

gogooboogoobobogooobobooobobooobbooobobooobboo

goooboooooao
oooobooboOooOoooooooobboboooooooobobbooooooobooooao
goooao

R e 1 e e o . L o 4

OO0 oOooogodoooao
OoooooQgoooao
OO0 oooogodQgoooao
Oo0ooooQgoooaoo
OO0 oooogog4Qgoooao
Oo0ooooQogoooao
Oo0oooogogQgoooao
Oo0oooogogoooaoo
Oo0oooogogQgoooao
Oo0oooogooooaoo
Oo0oooogogQgoooao
Oo0oooogogoooaoo
Oo0oooogog4Qgoooao
Oooooogogoooao
OooooogodQgoooao

O

gboboboooobbooooboooobboooooboooobbooadd
goao

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

O Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
(]
O
(]

O
O
O
O
O
O
O
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 0Ooooo
O 0OoOooog
O 0Ooo0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Ooo
O Oooo
O 0ooo
O Oooo
O 0O oo
O Oooo
O 0O oo
O Oooo
OO oo
O Oooo
OO oo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O O Oooo
O O Oooo
O [ i Ry
O [ i R
O O OO
O O OO
O [ i Ry
O O OO
O [ Ry
O O OO
(] O O O
O O OO
O O O O
O [ R |
O O 0O o
O O OO
O O 0O O
O O OO
O O 0O o
O O OO
O O O o
O O OO
O O O o
O [ i Ry
O O O o
O O OO
O O O o
O O OO
O O OO
O O OO
O [ R |
(] O O o
O O OO
(] O 0O O

OoOooOo0ooOho0o0o oo ooooo oo oo ooogoogoo
|
|
|
|
|
|
|
|
|
|
O
|
|
|
O

Oo0ooooooooooo0 oo oDoooo0ooDooogogoooao
e s e e s e e e

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

OoOoo0ooood
OOoo0oooogod
OoOoo0ooood
OoOoo0oooogd
Oo0Ooo0Ooood

O O
O O
O O
O O
0O O
O O
O
O
O
O
O
O
O
O
O
O
O

ooobODbOOO0OO0ooooooooboboobooooo

10

20

30

40



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I

Oo0DoDooo4Qgooooogogogooao

Oo0oooo0o0ooooUgUdUoDoDoooUUUUoDoDoDoUgUooDooogogaog

O
O
O

O 0o oo

O
O
O

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

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

O oOoooo
O Ooooao
O o0Ooooo
O 0Ooooo
O o0oooo
O oOoooao
O oOoo0ooao
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
Ooo0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Oo0ooog

O
O
O
O
O
O
O
O
O
O

Oooooogodgdg

I Y o [

OOoooooggdg

O 0o oo

Ooo0ooogoQgdg

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

O Ooooood
OoOoooood
O Oooooodg
OoOoo0ooood
O Ooo0ooood
OoOoooood
OOoooood
OoOoooood
OOooooodg
OoOoo0ooood
OOoooood
OoOoo0ooood
OOooooodg
OOoo0ooood
OoOoooood
OOoo0ooooad
OoOooooodg
O 0O0oOooood
OoOooooodg
O 0O0oOoooodg
OoOoooood
O 0OooOooood
OoOoooood
O OooOooood
Oooooood
O Ooo0ooood
Oooooood
O Ooo0ooood
OoOoo0ooood
O Ooo0ooood
OoOoo0ooood

(12)

O

O 0Oooo
O O0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo

JP 2009-190789

OJ
O
O
O
O
O
O

O
O
O
O
O

2009.8.27

10

20

30

40

50



e e e Y Iy

OO0 oDooogodgoooao
Oo0ooooQgoooao
OO0 oOooogodoooao
OoooooQgoooao
OO0 oooogodQgoooao

e s e e e ) e e e s e s e s [ [
Iy e e I ) e ey e [ [ |
e s e e e ) e e ey e e [ A s [ [
Iy e e e [ |
e e e e e ) e e e s e e [ A s [ [

O
O
O
O
O
]
O

O
O
O
O
O
O
O

O 0Ooooao
O 0Oo0ooo
O 0Ooo0ooo
O 0OooOooo
O 0Ooo0ooo
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O OooOooo
O 0Ooo0ooao
O 0Ooo0ooo
O 0Oo0ooOoao
O 0Ooooo
O 0Oo0ooOoao
O Ooooo
O 0Oo0oo0oo
O 0Ooooo
O 0Oo0oo0oo
O 0Ooooo
OO o0Ooo

O Oooo

O
O
O
O
O
O
O
O
O
O

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

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O Oooo

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

O

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

O Oooo

O O ogo

O Oooo

O Oooo

O Oooo

O O oo

O O0ooo

O Oooo

O Oooo

O O oo

O 0Oooo

O 0Oooo

O Oooo

O 0o oo

O 0Oooo

O 0o oo

O Oooo

O 0o oo

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

O 0o oo

O 0o oo

O 0o oo

(13)

oono
oo

O Oooo

O 0o oo

O Oooo

O 0o oo

O
O
O

JP 2009-190789

O
O
O

O

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

O
O
O
O

OJ
O
OJ
O

O
O
O
O

OJ
O
OJ
O

O

OJ
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O

(feeler)O

oooOao

goggao
gadgao
oooOao

O

g
U
0

O

O
O

O

ggoooano

O

2009.8.27

gooano

O

O

O

O

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I

OOo0ooogo-gogao

O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
OoOoooo
O oOoooo
O oOoo0ooo
O oOoooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0ooao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O 0Ooo0oo0oao
O oOoooo
O O0OoOooo
O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo
O oOoooo
O Ooooo
O o0oooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooao
O oOoooo
O o0Ooo0ooao

e ) s e e ey e s e e e e Y Y I

O oOoooo
O Ooooo
O oOoooo
O Ooooo
O oOoo0ooo
O 0Ooooo
O o0Ooo0ooo
O oOoooo
O oOoooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O o0Ooo0ooao
O oOoooo
O 0Ooo0ooao

OoooooQgooao
Ooooogogoao
OoooooQgooao
Ooooogogoao
OoooooQgooao
Ooooogogoao
OoooooOoooao
Ooooogogooao
OoooooOooOooao
Ooooogogooao
OoooooOoogooao

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo

O
O
O
O
O

O
O

O
O

O
O

O
O

O
O

O
O

OooooogoQgdg
OoOoo0oooodgdg
OooooogQgdg
OoOoo0ooooQdgdg

O
O

O
O

(14)

O

ooocoooOoooao

O

JP 2009-190789 A 2009.8.27

O Oooo
O 0ooo
O Oooo
O 0Ooo
O Oooo
O 0Ooo
O 0Oooo
O Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O O0ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O O0ooo

O OooOooo
O 0ooo
O Oooo
O 0Oo o
O Oooo
O 0OoOoo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

(ocoboooboOooboboOobOOoDobOO0oOoDbDOoo
gooooooobobooooooboooooan
gooboboooobobboooooboooooan

gooboooooooooooboboooooan

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

goooobobooooooooobbboooooooooboao
Jooooooboboboooooooboao

goooooboboooooooooobobobobooooooooobooao

O

O
O
O
O

10

20

30

40

50



(15) JP 2009-190789 A 2009.8.27

ooobobooooboboooao

00
ooooboboooooooooobbbooooooooobboboooooooboao
goooboooooboogooboooobooooboboooobobooooboboo
ugogoboboboooobooooboooobooboooobobboooobobooooboad
ooocooOobOoOoo0oDooooooobobooooooocoobboboooooooboao
goooooooboogoobooooboboooobboooobooooboo
goobooooooooobbooad

o0
goooooooobooogogooboooobobooobbooobobooooboo
gooobooooobooogooobooooobooboooobbooooobooooboboao
ugogoboboboooobooooboooobooboooobobboooobobooooboad
ooooObObooOooooooooobbooooooooobboboooooooboao

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

ugogbobobooooboogooboooobooooooboog .
.Joooooocobobbobooooooooobobbooooooan
oogooboooobobobooooboboooobbooobbooo
uooboboboooobobobboooobooooobboooobbooodo

O 0Ooooo
O 0OoOooog
O 0Ooo0ooo
O Oooo
O 0Oooo
O Oooo

O
O
O
O
O
O

ooobooboooooboboboooobooooboboooobboodo
uogboboooouobboouoouoboouoooboboooouobbooadd
ooooObOOO0ooooooooboao

O
O
O
O
O
O

ugogobobooooobobbooooobooooobbooooboobooooobbooado

OoOOoooooo0ooooooo0 oo oooo0D oo ooooooDoDoooooooaog

Oo0ooooooooooooooooogoQgoQg

U
0
g
g
0
0
g
U
0
g
t
0
g
g
U
0
g
U
0
g
t

00000000 oDoOO00oo0ooDoO0oO0oo0ooDoOoOoonaD (electronic regula

ion loop0D 00O O0OOODODODODODOOOODODODDODDODOODODODODOODODODODOO
oogoboooooboboooooboobooooobobbooobobooooboboooao
ugogoboboooobooooboooooboboooobobooda

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

e R O - e [ e e e O Y Y
O
O
O
(]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
OJ
O
]
O
[
O
O
O
O
O
O
O
O
(]

R A A A Y O Y i [

Oooocooocooooo0oooaOo
Y I [

OoooooooooogogQgoao
Oo0DoDoo4oooooogQgogao



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

e e e e e e |

Ooooooooooodg
OO0 oDoooggogooood
Ooooooooooodg
Oo0oDoogogogogooood

I A Ay

Oooooooo0ooooo0 o0 oo oooUoDoooDoooo0DoooDoDooooooog

e s s e e ) e e e e s e [ R |

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

O
O
O
O
O
O
O

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

O
O
O
O
O
O
O
O
O
O

O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo

O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O

O
O
O
O
O
O

]
O
O

(16)

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

goooano
.0o00ag.
goooao

goooao
ooooDao

goooao

O
O
O
O

O
O
OJ
O

O
O
O
O

O

O
O
O
O

O

0O O

JP 2009-190789

O
O
O
O
O
O
O

OJ
O
OJ
O
O
O
O

O
O
[
O
O
O
O

O
O
O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

O
O
O
O
O

2009.8.27

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A
OoOooooooooooOooooOoooOooooooOoooDoDoooOooooooboDoooooooooooOooOooOod
I e A A A

s e e

ooobobooooboboooao
ooooOoOoOO0ooooooboao
0O

gooboooobobogo

17 JP 2009-190789 A 2009.8.27

gooooooobooboooooboooooooboooao
ooocoobboooooooooooboooao

gooooooobobbooogooboooobbooo

(cobooogoooooO0oobDUobobobob0oooDUoobDooboboboooboOooao

oooocoobooooao
ood

O
O
O
O
O
O
O
O

O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
(]

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

O
O
O
O
O
O
O
O
O
O
O

gooao

oooao
gooao

O 0Ooooo
O Ooogoao
O 0Ooooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

O
O
O
O
O
O
O

gooao
gooao
oooboooooboad

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

oooob,00000

OJ

oooocoobooooao

(groove)

goocoobObobOobooooooooobboboooao

ugogobooocoobobboooooooooobooadd
261320 00 0 Ferroperm0 0 0 OO OO OODODOO
g.0oo0ooobooooobboogogobboooobab

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

goao

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

g od
goad
ud

oo

O
O

O 0Ooo
O oOooo
O 0Oooo
O 0Oooo
O o0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0Oooo

O
g
a

O
O
O
O

oo
od
gooobooogao

O

O

O

O

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

O
O
O
O

g.0o0oo.0ooooooooboboooog.bo

o ooobbOO0O0O .obbob0ob0o0oo.0ooogoao

10

20

30

40

50



(18) JP 2009-190789 A 2009.8.27

coboocoooo .ooobooooooobOoobooboboobobobooooy,b0b0DbDO
ooocooboboooooooooobobboboooooooobobobobooooooooDboao O
gooocooOboooooooooe b0ODbOo

ooooooD
ooocooboboooooooooobobboboooooboooobobobobooooooboooobooao
ooobOboOoOooooooooobobooooooooobboboooooooboooDboaon
ooo0.0ooboooobao

ooooOoboobooOoooooooobbboooooooobb,,0O0o0oo0oooboao
oooooboboooooooooobb .ooobboboo

uogobobooooobbooooobooooobbooooboobooooobbooado
ooooO.ooooooao

ugogobobooooobobboooooobooooobobooooboboooooboboogadao
ooooObDOoOO0O.obboo0ooood

oogooboooooboboboooooboooooboboooob.oob0o.bbogoao
ooocooOobOo0oO0ooooooan

OoooooooooogoQgoao

U
t
0
g
g
U
0
g
U
0
g
g
0
0
g

O

gooboOboooodyO0oo0o0bb00oooooooobboboooooooan
OoooobobooooobboouoobobooooobboooobbooooboOoOoao
oooooboobooooooooooO .oobobo.oooooobbobobooooooboao
0ooooobao

OoOo0ooooooooooogooogoo

ooobO,O00000O0ocoobbboooooooobOboboooooooboao
O

ugugoboboouoobbooooobooooobboouoouobooooobooada

goooboooobobbooobbAO0oO0DbDDOO0OOoOoODbODOOoooboDbDDO
uggobobod .oogooobboooobbooooooooobbooog.d

OoooooogoQg™g
O
O

Ooooooggdg

ey [ Iy
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
0O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
|
O O
O O
O O

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

O
O
O
O
O
O
O
O
]

s s e
O
O
O
O
O
O
O
O
O

Iy [y

Ooooooo0ooooogoQgooo
Oo0ooogogddooDooUgUdUoooDooUUoUooooogogg
Oooooooooooogoooaoo

Oo0Doooo4Qgooooggogoo

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

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

[ e e e [ e s e

O OO

) e A A A

Ooooooo0oooooooDoDoDooo0ooDoooogogoooao
OOo0oooo0oU00oDoDooUUoUoDoDooUUoooDooogogooao

Oo0oooooo0 oo ooo o0 ooDooogQgog
OO0 oooougogddooDooog oo ooogogog

gooooao
ooooao

-0ooao.

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

O
O
O
O
O

O O
O O
O O
O O
O O

O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo

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 Oooo

O
O
O
O
O
(]

O 0Oooo

O Oooo

O
O
O
O
O
O
O

O 0Oooo

O Oooo

O 0Oooo

O
O
O
O

(19)

JP 2009-190789 A 2009.8.27

gooocoobobooooooooooooao
.0o0ooooooobbobbooooooan
oooobO.oobooboao

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

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

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

gooooooobboo .ocoobboao

goooooooboooobooooobno

goocoobboooooooooobooao

goocoooboobooooooooor boao

10

20

30

40

50



oooooooooan
ooocooao
ooocooboboooao
goooooobboano
gogoooooooand
gooocooao
goooooooboao
gooooooooan
ooocooobooboooao
goooogao
oooooooooan
gogoooooooand
ooocoobooooao
oooooooobooano
gooodaad
ooocoobooooao
goooooooobooao
oooooooooan
ooocooao
ooocooboboooao
oooooooobooan
goooano
gooocooao
oooooooobooano
gooooaad
ooocooboOoooao
goooooooobooao
goooogag
gooodd
ooocooboboooao
oooooooobooano
gogooooogooand
gooocooao
gooooogoobobao
gooooaad
ooocooobooboooao
goooooooobooao
goooogag
gogoooooooand
ooocoobooooao
oooooooobooano
gooooooooan
ooocoobOoo0o0oao
goooogao
goooooooooan
ooocooobooboooao
oD OD0OOODOODO

gooooao
gogoooooooand
ooocoobooooao

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 0Ooooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo

O
O
O
O
O
O

(20) JP 2009-190789 A 2009.8.27

ooobODbO0o0oooooboobObbooogao
gooboooobbooooboooooanb
uoogoboooooboand

OO0 Chead-to-taiD)O OO DO DOOOOOO
Oo0O0oU0oooOooUoooUoooooooo

10
oooooobboooooboooobobooao
gogoboboooobboooooboooooan
ooobODbOO0O0ooooooobODbbooogao

ooobODbOOO0DO0O0oooocooObboboooooooao
(boooooooboboboooooooobo .ooooboao

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

ocooooooODOooooooooo@oao 30
oooao

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

40

O Oooo
O
O
O
O

O0o0o0o0oDoDo0oDo0Do0ooDoooDooDooOao
000000000 D0OOdd (a polished mirr

0000000000000 O00000O0D
00000000000 O0000000 50



e e e Y Iy

[y o
OoooooooOoooOooooooooooboOoooooooooooooooooooOoQgoao

Oo0ooogog40dooDooUUoDoDooUUooooogogoao
Oooooooooooooo0ooDooooooooogogoao
OOo0OoOooo0o4ddooDoouUoUUoooDoogggoooooogod

OoOoo0ooog
OOoo0ooodg
OoOoo0ooogd
OOoo0ooog
I B
OoOoo0ooog

OO0 oooogoogdg
OoooooQgg
O O o0goo
O Ooo0ooo
O OoOooo

O

O
O
[

Ooooooooooogoo
OoooOooooooOoood

O
O

O
O

O
O

O O 0Ooooo

O
O

O Ooogoao

O 0Ooooo

O
O
O

(21) JP 2009-190789 A 2009.8.27

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
(]

isoo 0 oooooooobObOob0ooooooooOobobobOooooooan
MK-R-O OO DODODODODDODODDODODODODODOOOOmin® 0000000
oooMB-R-OUOODDODDDOODODOODODODODDODDODOODOOOORDO
oo(@ooooooobooboooooooooDOoobooooao

oooooOoboboooooooao

oopoooOooOoooUoooDoooOo@oooooooooooo)

goobooooboboooooboboooobbooooboooao

goooooobooboooooobocobobboboooooooooobooboao
goooooobooooooooooobobooooooooobooboboo

gooboooooboboooooboooobboooboboogobboboo
(gooooooogoooooUoooDooobogooooopboooooao

gboboboboooobboooobooooobobooooobooooboad
goo

O

O

O

000000000000 0000D0D0o0DoOo0oDoDooDoOoaon
a

000000000000 o0ooDoooooao

0 T e I I A 0 6 O N O N O B A W R
0000000000000 o0oo0ooDU0ooDoooDoooDoOoaon
000000000000 00000DO00Do0Do0DoDoDooDoOoao
0O O O (hydrogenated tallow glutamateD 0 O OO0 QOoOoOaO,
goooboboooobbooobobooobbooobboao
0000000000000 0o0o0DoDoO0oDoo0ooDoooDoOoao

10

20

30

40

50



I ey e s ey ey e e e [ A B
e s e s e e e e e s e Y o A |

O

(22)

JP 2009-190789 A 2009.8.27

goooooooboboooooboooooboobooooboooob-obO0oO0ooOobaon
ooocoobboooooooooboboboboooooooobobbooooooooobooboao
ooocooObOoOoooooooooooao
oggoao
-tguobbodooobbooooobboooooboooobbooooooboooobobOoOoan
ooooObODOO0ooooooao

OoOooo0oooooooooooob oo ooogooogoood
OooOooooooooooOoooooooooooooOoad

Ooooooo0oooooooDoDoDooo0oooDoooogogoooao
OO0 oooooggogao

0

O0000OMicroPowdersO OO OO0OO0ODDODOOOOOODODOOOO®ODQDODMicroEase 1

O

OO0 oooogogao

O O0Oo0oooaog

0

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

O
O

O
O

O
O

O
O
O
O
O

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

O
O
O
O

O
O
O
O

O 0Oooo
O 0Oooo
O 0Ooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O oOooo
OO oo
O oOooo

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
OJ

O
a
O

od
aad
oo

086

oo
g
oad

go

gooooooaon
gooooaooan
oooao

gooooooan

6830 D 0D O OODOADO

0ooooobao
gooooooan

gooooooan

gooooooao
oooooobooao

(ooboooboooboooOoOoobODO0ODbDDbODOobODbOOoDbODO0OODOOo
goooboooobobooobbooobbooobbooo
ocoooooooooOoooDobob@ooobob@Uuoooooao
ODO0OO0OD0OO0O0O0000O0D0ODPlastic Powder D-4000 O
ToshikiD OODODDOOOOOOOOOODDOOOOOoGOoooOOoODDDbOOOoOooooOono
goooboooooboooobooooboobooooboooooboooobboooao
(@gooo(@oobooboobobboo0O0O0DbDO0ODDOOaoMicroCare 3500 OO

Ms(0 0 0O0o0O0o0DOdMicroPowdersU D00 O0DO0O0O0O0ODOODODOOCODOOOODO
O O MicroEase 300(0 0 0000003100 O00CO0OD0O0ODOMicro Powdersh 0 O 0O O
ooocooboboboooooooooobobboboooooooobboboboooooooooboao
O Microkase 200(0 0 0 000220 O000002220(000000OCDODO20S(DDODOOO

OooOoogooogo@

O0O0OMicroPowdersO O D OO0 O0D0ODDOOOODDOOOODODOOOODODODOAOOOCerapur
H5-C(OCOOOOOOOOShamrockD 0 OO0 OO0OOODDDOOOOMattewax(D OO O O
OO0 0OMicro PowdersO 0 OO0 00000 O0OO0O0ODDDODODOODDDODOOODDOOODDGO
Oo00DDDODO0O0O0OooooooooOoogd (Nobel
oo0o@oooooboboOooOoUoUoooobbOoUoUoUoUooboOooDboDbDOoooUoUooo
oooobobOoOooooooobOobobboooooooobobboooooooooDboao
D00 @OoooooOD23 79500000 000000DOD0OD0OD0OOO0OODOODODOOTo

Industriel OO0 O0O0O0DOOOOO

shibaO O OO DOTospearls(O 00D O0O0OOOOOOOOODODODODODOOOODODOODORO
ooocooboobooboooooooooobobbooooooooobobobobooooooooobooao

10

20

30

40



L e [ e e e e

L e e e e A s Y [

OoOooooo4o0ooooo 400D oo ooo oo oDoDoooDooDoDoogoooao
OO0 oo oWWOoDooooooDoooDoooD o oo oo ooogoogo

Oooooogd
OOo0o0ooogd
OoOoo0ooogdg

OO0 0o oogogooooogg
OO0 oooooooooogoQgg
OO0 o0DoDoogogooooogogg
Oo0oooooooooogogQgog
OO0 oDoDoogogooooogogg

Ooooooo0ooooooo0oooooooDoooogogoooao

OO0 oooodgogooao

OO0 oo ooo4Qgoooooggogao

0
0
0
0
0
0

O Ooooo
O OoOooo
O Ooooo
O OooOooo

O

O O

O Ooooo
O OoOgooo
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo.o
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O O0Ooo0ooOoao
O Ooooo

O o0Oooo

O

O
O
O

O O
O O
O O

O 0Oooo
O 0Oooo
O oOooo

ooao

(23) JP 2009-190789 A 2009.8.27

oooboobooooobboooobboooooboboooboboooooan
ooooobOooOobooooooooobbbooooooooooboboao
ooooboboooooooooobobboboooooooooboboao
ooooboooobobbooobbooooobbooobbooooanb
ud

O
O
O
O
O
O
O
O
O

ooooDDO0oO0oOooooooDDoPTFEYT
gooobooooobobooad gooobooooooan

O
O

gooooogogob . obobooobobboooboobooooobobo.n
ooobooooboo . ocooobbooooboboooobobooao
uogoboboooooboad

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

O 0ooo
O Oooo
O 0O ogo
O Oooo
O 0O oo
O Oooo
O Ooogoo
O Oooo
O Oooo
O Oooo
O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O O0ooo

gobooooboboooobboooobbooobbooooonob
AOooooobooogoobobooobobbooooboboooooban
gboboboboooouobbooouoobooouobooooobooboooooao
goocoobbooooooooooboDbobooano

O o0Ooo

ooobODbOO0OO0oOoooooao

uooobobobooobobboooobboooooboooobbooooodan

oooboboooooboboboooobooooboooobboooao

ooooobOobooOoooooooooobbooooooooooobooboao

oooooboooooooooobbooooooooboDb@oooobDOo
(coboooooOoooDUoobOooboo0.obooobDobopoobobooDoD @O
cooooo) o , 000 obooobO0ooboobo@.Oooooobooao

O

oooooboOo .ocoObbO0oo0oo0oo0ooo0@.bDbboooooooo)H)Yoooo

ooobOboOO0oooooooobboooooooobObboooooooboao
ooooDbDoOooooooooboDboao

ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao

10

20

30

40

50



OooooooogogQgooao

[ s v e e e e e e I e

ooo
ooao

O O
O O

000
000
(0 .0

O O o
[ i Ry

goooano

OO0 ooodgogoao
Ooooooogogoao
OO0 ooogogoao
Oooooogogoao
Oo0Dooogogoao

O

O

O O o

O

(24)

JP 2009-190789 A 2009.8.27

goooboooobobooooobboooobboooobbooao

gooobooooobooooobboooobobooooban
gbooboboooobboooooboboooooboooooan
ooocoooObOobooooooao

gooboboooooboooooobboooooboooooban

ooooooboooooooooobobbobooooogy,0O0Db0,, p 0000

(0ooooboobDboo0ooOooooboobboooOoooooDbDbDOagisopar(d

gooooad
gooooao
g

[ |
O d
[ |
O d
[ |

OO0 oo ooooooooogooao
OO0 oD ooDoogogooDooogogogoao
OO0 oo oooooooooQgooao

OO0 oo oDoogQgogogoood

O o0 oooogogo
O oD oooogogog
oo oooogogo
O oD oooogogog
oo oooogogo
O oo ooogogog
Oooooooogogo
O oo ooogogoQg
Ooooooogoogo
O o oooogogog
Oooooooogogo
O o oooogogog
Ooooooogogoo
oo oooogogo
Ooooooogogoao
oo oooogogoo
Ooooooogogoo
oo oooogogoo
OooooooogooOgoao
O o0 oooogogoo
O 0D oooogogog
O o0 oooogogo
O oD oooogogog
oo oooogogoo
O oD oooogogog
oo oooogogo
O oD oooogogog
oo ooooogogoo
OO0 oooogogog
oo oooooQgogo

e e e A A A |

Ooooooo0oooooo0ooooogogQgooao
OOo0oDoooU0oooDooggUggooDooggooao
O
O
O
O
O

Ooo0oooogoooao
Oooooggogoao
Ooo0oooQgooao
Ooooogogogooao
Ooo0oooQogooo
OoooogoQgZz00

O oOoo0ooo

Oo0oooooo0oooooo0ooooogogQgooao
O oOoooo

Ooooooooooooooooooooogoag

O
O

O
O
O
O
O

O
O
O
O
O

gogooano

O

O

O

oood
ocooooooO0oooDoooooooDobDOooDOo
ippon Oil FatsO OO OO ODODOOOOO Parleamd

O
O

I B
O oOoooo

O

O

O

O

O

O0Ooo0oo0ooao
O oOoooo
O 0Ooo0ooao

Permethyl(CO OO OO0OOOOOOOCOOOOOOOOCOOOOOOO, O

ugogoboboooobboooobobooooboobod

O

O

O

O

O

O
O

goao

OoOoo0ooog
I B
OoOoo0oooog
O0Oo0Oo0ooao
OoOoo0ooog
O0Ooo0Oo0ooa.o
OoOoo0ooog
OO o0oooog
I o B
OO0oOo0ooog
OoOoo0ooogdg
O0Oo0ooodg
O oOoooo
O Ooooo
O o0oooo

O

O

O

ugadg

ad

gagao

O

0

0

O

O

O
O

OOoo0ooog

Ooo0ooooooao
Ooooogogogooao
Ooo0oooooooao
Ooooogogogooao
OoooooOoogooao

O

O Oo0oooogd
oo ooooogogoo
O oo ooogogog
Ooooooogogo

g

I B |

O Ooooo
O

O

10

20

30

40

50



OO0 oo oooggg
oo oooooogoQgog
OO0 oo oooggg
OO0 oooooogoQgog
OO0 oooooggog
OO0 o ooooogoQgg
OO0 oooooggg
oo oooooogogoQgog
OO0 oooooggg
oo oooooogogoQgog

Oooooooooooggg

Oooooooooooooogoog
OOo0oooooooobobooooboOoao

Oooo0ogogood
Oooo0Oo0ooOoood

OoDoDoooo0oooooo0oooDoogoggoood
OO0 ooogod

oo

OO0 o0DoDooogoooooggodg
OooooooooooQgogoao
OO0 oDooogogogoooogdg
OoooooooooooQgodg
OO0 oDooogog4gogoooogdg
Oooooooooooogdg
OO0 oDooogoogoooogdg
OooooooooooQgodg
Ooooooogoooogdg
OooooooooooQgodg
Ooooooogooooogdg
OooooooooooQgodg
Ooooooogooooogdg
OooooooooooOodg
Oooooooooooogdg
OooooooooooOgodg

Oooooo e

0

O

O

(25) JP 2009-190789 A 2009.8.27

Ooooogogoao
oo oooooogooQgog
OO0 oooooogogog
oo oooooogooQg-g
OO0 oooooogogog
oo oooooogoog-g
OO0 oooooogogog
oo oooooogoogo-g
OO0 oooooogogog
oo oooooogoQgog
OO0 oooooogoQgog
oo ooooooogodg
OO0 oooooogoQgog
OoOooooooooQgodg
oo oooooogoQgog
OO0 oo oooggg
oo oooooogoQgog
OO0 oo oooggg
oo oooooogoQgg

Ooooogogoao

OooooooQgg
OOooooogogdg
OooooooQgg

O
O

O

O

g
O
O
U
u
O
g
u
O

ugdR,0000boboboooobboooobboocoooboboocooobooOon

OoOooooogdg

OooooooooooOodg
Oooooooooooogdg
OooooooooooOodg
OooDooooooooogdg
OooooooooooOgodg
OoooooooooooQgdg
OO0 oDooogoogooooogdg
OoooooooooooQgdg
OO0 oDooogo4ogooooogdg
OoooooooooooQgodg
OO0 oDooogogogoooogdg
OoooooooooooQgodg
OO0 oDooogogoooogdg
OoooooooooooQgdg
Oooooogoooooogdg

O Ooooo

QI A A A 0 A A B S A W A B A Y O

Doooo
Doooo
Doooo
Doooo
(0ooo

Doooo
Doooo
Doooo
Doooo

R,COOR,0 0 0 O OO
(000D000000R,00000000000000000000O0O0O000000

u ud

(@)
]

Oooooooooooogo Qoo
Oooooooooooogogaog
OoooocooooooogogaoQg
Ooooooogoooogdg
OooooooooooQgodg

C, ¢ 000000000 OOODODDODODOODODOOoOOODODDODDODOODOOOOOGO
gboboboooobbooooooooooobooooobboooooboboooooan
gboboboooobboooooboouooboboboooobobbooooboboooooan
gooooobooboobobooooooooobbbooooooooboobbbooooo
ooooooooooo@oooooooUoopDoooDgoooooooDOd
gboboboooobbooooboouoboboooobbooobboooooan

c(@oooboooooboooooooboobooooooooboDobobooDbOooo
ooooDboao
ooooooao
ooooODOaDOst

gooooooooboogogobooooboboooboboogao
oogoboboooooboooooobooooobooboooooboooaao
oooooboobooOoooooooooobobbooooooooooboao

earineries DuboisO 00O OOODODODOOOOOUOODynamit Nobell

O

OOo0ocoooogaog
OoO0oo0ooOoo0oooOd

OoooooooooooQgg
O O
O O
O O

Oo0o0oOoogoQgogoao
Ooo0oooQgooo
Oo0oOoogogQgogoao

O oOooo

giz0pbbDs818ODOOO0OODODO0OO0ODOODDOODODOOOOODDGO

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
0O O
O O
0O O
O O
O O
O O
O O
O O

O

O

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

O

O

O

O

O

O

O

O

O

O

OJ

O

]

O

[

O

O
OJ

U
t
O
g
g

O

O
O
O

O Miglyol 810
Oooooo

ooooOao
ooooDao

ooooao
ooooOao
ooooOao

(cooo

10

20

30

40

50



ooo
ooao

<
)]
-+
Q

[ s e v B
s s s e ) e e e e s s e e e e ) s Y Y I Y

O
O

0

Oooooooooooogoogooao
OO0 oDooo0oUooDoDoogogogoooao
Oo0oooooooooogogooao

U
t
0
g
g
U
0
g
U
0
g
g
0
0

OooooogQgoQg
Oooooogogdg
OooooogQgQg
O 0O0o0ooood

0

|w)

O0oo0ogao

g
g
U
O
g
t
g

0

0

Oooooo4o0ooooooooooogQgg

Oooooooooooogoo
OooocooooooooOoooano

O

OoooooooQgooao
OO0 ooDooggogooao
OoooooooQgooao

O

O

O

OOoooooggdg
OoooooogoQgdg
OOooooogogdg
Oooo0ooogoQgoQg
OOooooogogdg
OoOoo0ooooQgdg
OOoooooggdg
OoOoo0oooQgdg
OooooogoQgdg
OoOoo0oooodgdg
OooooogQgdg
OoOoo0ooooQdgdg
OooooogoQgdg
OoOoo0oooodgadg
Oooooogogdg
OoOoo0oooodgadg
OooooogQgodg

(26)

JP 2009-190789 A 2009.8.27

gogoboboooooooooobbooooobooooobobbooooobooooboboboao
oo0ooo00 .oooooooobo0oobOooboboobb0oooDooboOobobooO0oooDCer
organization)D D OO0 0000000 DOOCODOOOODOOOODOOODORD

gooboooobboooboooobboooobooboooooboboooobobo
gboboboooobboooooboouooboboooobboooboboooooan

ogoooodo
O0oooao
Oo0o00o0oao
(Japan waxO
ogooooao
O0o00oo0ao
Oooooao
ogooooad

Ooooooggdg
Oooo0ooogoQgodg
O O0oOoooodg
OOoooood
OOooooogogdg
OooooooQgoQg
OOooooogogdg
Oooo0ooodgdg

100

(gobooobooboobobO0ooDbDoobOoboboobooDbOooao
gooooooobbooooobooooobboooobboogooboboboo
gooooogao

ooooboboooooooooobO .ocooobbboooooooooDbao
4booooboogoobobobooobobooooboboooobbooobooooDban
gogooooogoban

goooboooooboboboooobboooobanb

ooooobooo.obobobobooo.oo
oooobobOoOoooooooooao

ooooDDDbOO00O000D0O0OaDea240
gugobooooboooobbood
ow Corningld O DC25030 O O DCO55140 O O
goooboooobobogoao
gogobobooooboboogdd
ooooObODbOO0ooooooao
goooboooobobogood
gogobobooooboboogodd
.Jojooocooobobbobooooo . 0oooooao

O O
O O
O O
O O

O 0ooo
O Oooo
O 0ooo
O Oooo

goooao
oooooboboao .o
ooocooboooao
goooooobao
gooooooboan

goooooobobboogoooboboooobao

ooooDbObooOooooooooobobooooo
O O GoldschmidtD O O Abil wax 24400000 000COO0O0O0DOO0OO
oooobDoao

goooboooobobboogooobboooobnb

0000000000000 0000000O0
(Lucas) 0OODO 000 OO
0Oo0o0O0O00O0O0O000000

goooooooobobogoo
goooo.oooooo.go
oo

ooo0ooDDoDOoU0oO0ooooooao
ooooDoDOoDo0oooooooao
OooDDDoDOoDo0oo0ooooooao
(00ododoooooooogad
Ooo0oDoDOoU0oooooooao
Rheox(O O O Thixinrd O 0O O O
000000000 40oooao
oo0oDoDDoDOoUoooooooao
oooDoDDoDOooooooooao
OoooDooOogd

gogoooooooboogadd

O

OO0O0000000(Vitteld

0 (La Roche Posay) D 0 OO0 O OO O0ODODOO

ooboooooooobOo@oooooobOooobDoobOooboboooOooDO

10

20

30

40

50



27) JP 2009-190789 A 2009.8.27

goooooooboooobooobobboooobboooobboooboboooooan
ooocooobooboooooooooobobbobooooooooobobobobooooooooobooao
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
ocooooooooopDUoooooUoooDUoooDoooooD@UuooDoooooooDOd
ocooocoooO0ooDOoooOobO0oOooDOoobDO0ooOoooODO0ooDOooODDoDOob0OoOoDaOe,
-CxpH)boooDooobOooooobooooOOoobOOoobooOoooOooDbDOoDbDDOooboOOoDe; -C
g HXibooboooboooboooooooboobobooboooDbooDoboOoo

O

OoOOoooooooooooo0DooDooooUo0DoDoDooo0oUoooDoDoo4gogoooog
e ) e e e e ey e ) e s Y [ o

O

Iy e e e e e sy I Iy

OO0 Do ooogo4Qo0ooDooggogoao
Ooooooooooooogoooog

O

Ooooooooogooogogoo

O

O

Ooooooooooog
OO0 oDooogooood

ooooOobOoOO0oooooocoobObboooooooobOboboooooooboao

O

O
O

O
O

O

goooooogao

uogboboboooobbooooboboooobbooooboboooooboboOoo
ooooObObOO0o0ooooooobObbboooooooobobobooodd
oooobooo

ocoooooo0oooDoooooboboobOOooDbOov/OoO0OO0OO0ODODODODO
gooboooobboooobbooobbooooboboooboboo
/0000000000 DOOoaO

(coboooooooobOO0oOoDbDO0obODbOO0obODO0ODO0DDO0OODDODODDODODODDODODOOO
ooooooboooooboooobobbooooobooobobooooboboooogoao
uogouobbooooobboooobbooooboooooban

ooao

OO0 Do ooo4QogooDoooggogoo

0

O
O

O
O

O 0o oo

O
O

O

O O oo

0

uooboboboooobobooooboboooooboboooobooboooodao

gooboooobboooobbooobbooooboboooboboo

ooooObObOO0o0oDoooooobObboooooooobobobooodd

(coboooDgoooooDUooogoooooooDoOd
gboboboooobboooobobood

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

gooooooobobboogooboogoobbooo
ocooocooooo@opuooooooooooao
ooocooobooboboboooooooooboboooao
goooooobbooooboboooobao

O 0Oooo
O O oo
O 0Oooo
O O oo
O 0Oooo
I [ o [
O 0o oo
O 0o oo
O 0o oo

O
O
O
O
O
O
O
O
O

ugogobooocoobobboooooooooobooadd

oogoboboooobobbooooobboooooboboooooboooooobooboao

(beetroot jJuiceD OO ODDODO(CcarmineD 00 0D0DOD(@MOOOODDDOOOODDDOOOO
ogoooao
ck carrot)d O O
ooDoooooao
O 0O 300DcCO OO
000 0O 80 FDCO
gooobono
ooDoooooao

oo

00000000 @OO0000 (enocyanin)d 000000000 (bla
000000000 0)I0O0O0DO0DOODOOOOOOO0O0O000000
0000FDCO OO (Red)4d DCO O O 60 DCO O O 220 bcO O O 280 DCO
330 DCO O O O (Oranged 40 DCO O O O (Yellowd 50 DCO O O O 60 DC
000 (Greend 30 DCO 0O 05000 FDCO O O (Blued 10 0 O O

ocooo0oo0oooO0ooobDOooboOoOobOO0oOoDOob0DbOGudan)Dooop-00

10

20

30

40



(28) JP 2009-190789 A 2009.8.27

0oo0o0DDDOOo00o0oo0oooooDoDoDo0O00odoooO0Gattod D OO0 O0DOOoOOOO
0000000000000 oDoOo@OoOoonan (capsanthin) OO0 O O O O (capsorub
iIND 000000 OO0O0DOD0OO0DO0O0 Cureumin) D O00DO0DODODOOODODOODODDODOO

gooboooooboboooobooobobbogoobDbcd o nirh bcd O 0O 210 becO O O
270pc00DOdedDbDCOOO0O1I0DCO O OOOOVioletD 200 O0DCOOOOSB0000
ooooooao

gooooao
goobobooooobooooobooobobobooobbooooboboooobobooooonan
ooocooobooboooooooooobobboboooooooobobobobooooooooobooao
gooooooooboogogooboogoboboboooboboooobboooboboooooboao 10
oooobDbOO0O0oDooooooDbDbb11i1720010 00 0000DODODDDODOOOOODOO
OCoOoocoooO0oooDOoooooOoooDoocflawlium)0 0 O0O0O0OO0O0O0DOOD (Gesn

eria fulgens)D OO OO 0ODO0O0OO (Blechum procerumd 0 00 O O O O (Saxifraga)d
00O00DD0DD0OD000000O0D0OD0OO0OO0 Monascus monascus)d O 0O 0O 0O O O (nicromycetes
Yooooooooo-ooooooDooooooooobooooooooooooooao
OooooDooooao

oodogn

I e e A A e I I 6 O A O N O B A W A
AJo0oo0oo0oooDoooo0ooU0oDU0ooo0DO0 . DoD0ooDU0ooDoDOooDoooDoooOd
ooO0.0Jo0oooDo0oooDO0do0ooDU0oooDU0oo0Do0ooDU0oooDUooDoOoDOooDUooDOO 20

OJ

0000000000000 oDoDO0ooDOoO0ooDoOOoao
ooooO0oooO0ooO0ooDoUooDoUooDOoOooDUOoDoDO
ocooooooOoooooUoooUoooooooao
O (free-radical scavenger0 D O O OO QODODOO
0o0o0o0ooo0oO0ooo0ooDoUoDoUooDOoO0ooDUODO

OoOooDoooooooogog

OOoo0ooood
O O0OoO0ooood
OOoo0ooood
O O0OoOgoao
O Ooooo
O OooOgoao
O 0Ooooo
O Ooogooao
O Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooao
O Ooo0ooo
O Ooooao
O Ooo0ooo

30

gogoboboboooobobboooobboooobboooobobooooobobooao

OO0 oo oooo0ooooogoQgoooo

O 0Ooooo

Oo0o0oDoDDOoDOo0O0O0gdil-in-waterDOODDODODO0ODO0OOOOODOODO (wate
(multiple emulsion0 OO0 00 O0OOOO0O0OO0OO

T
>
|
o
O
O
O
O
O
O
O
O
O
O
O

OoOoOooooooOoooboooDog - gQgood
OoocooooooooooooooooOoad

O 0Oooo

O
O

gooboboboooobbooooooooobobobooooobooooboboboao
uogoboooobobbooooboboadd
ooooObOoOO0oooooooooobooao 40

O Oooo

O Oooo

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

ooocooOoboOooooooooobobboooooooooooboao

OO0 ooDoogog4gogoooogogogao

gogboboooobobboooobooooooban
50

Oooooooogoo oD oooDog=--Ogood

Ooooooo0ooooogogoao
Oooooooooooogoao



(29)

ogogoano

Oo0oooooooooooogoQgg

JP 2009-190789 A 2009.8.27

B
Goldschmidt ££ 75 Abil EM 90 OB ThHERSh TS 1.44
+F )L PEG/PPG-10/1 U AFO—1
Al | Goldschmidt #£ M5 Isolan Gl 34 MEFHRTHER=HA TLY 0.48
BRYSEYL 4 LIV ATFFL—F
AIYRTHY 33.10
Elementis #t /5 Bentone 38 VCG DEMTHERZNT 0.48
A2 | NWAURTFFIUNLSAFILTFUoEZOLIZEMEShEEATE
9+
AIREThy 5.00
FLEZDLAT7RANTVLEA—+THEEZL-RE | 2.24
Be it &%
FLEIZHLRTFZOAAMLTILEA—+TCHASH-EE| 0.51
A3 I BER
FILIZHLAFFTAASANLNTILBA-LTHEEEL-BE | 0.45
B &
FIUEZGLATFFYLT LA A—+THESh -8B 6.80
FHR
PTFE 1.10
A4
A0 12 1894 — 0.90
fi K 34,3
B HETITRIYLA 0.56
AoE-12-UF—)L 0.24
H)Ea—)L 2.40
C|lxzHR/—1L 10.00
BE 100%
Oodooao
ggg
oo0oo0o00ooooo0ooooooooooooooD oo ooOooD oo ooooooao
OO0O0o0D0DO0 Moritz blender0 0000 O0O00DD0D0OODOO0ODODDODOOODDOOORDO
Ogdooaod
oo0oo0o00ooooo0ooooooooooooooD oo oOooD oo ooooooao
gfodooogogogoDou0ogoo0oouoogoouoygpooogoggooodog
Oodooaod
Oo0Q0000Oo0oooouooooooooao
Ooo000Ono
godoooogogoouogooououootooouoggg ooy ooy poDouogoaoao
godpooaod
oo0oo0o0O0ooooo0ooooooooouUoooooD oo oo oo ooooooao
Oo0o0ooOogooao
Oggdooaod

10

20

30

40

50



OO0 oDoooooooooogoogogooo
OO0 oOoDooodooooogodgogoao
Oooooooooooogooao

O

0

Ooooooooooooooooooogoog
OoooooooooooooooooooOo
OoOoooooooooooooooogoo

Oo0ooooo0oooooooD oo oooo0DoDoDoooooooodg

OOo0oogoao
Ooo0oo0oo0oooano

O Oooo

O

O

O o0ood
O 0ood

OoOoooogoogodg
OooO0oo0oo0oo0oood

4
O
0

0

O
O
O

OJ
O
OJ

[ I R |

OooDoooo0ooooooooooogogoao
OO0 o0Dooo40oooooogogoooogdg

O0Ooo0oooaoo
O 0Ooo0oooog
O0Ooo0oooaoo
O Ooo0oooao
O0Ooo0oooaoo

O oOooo

(30)

JP 2009-190789 A 2009.8.27

gboboboooobbooooooooooobooooobboooooboboooooan
oooao

0

gobobooooboboooooobooooboboooobbooobbooooboan

0
O

Rheomat 1800 0 00D 0O DODOOCODOOODODDODOODODOODODOOOODOODOO
O0O00O0OMK-RRZODODODOODODODOOmIn® " 0000000000000
goboboooooMBe-RRZOODOOODODODODOODDDOOODODOOODDOO
gooopopooogogooooUoopoDUoooooooooooDoDoooDo

0

goooobooboobobooooooooobbbooooooooobbboooodo

0

ooo
oooooDooao
chnology Partnership PLCO
oooooooao

0

O 0Oooo

O
O
O
O
O

O
O
O
O
O

U
u

O

O
O
O

O

O

ogaao
gooooobooboooooooooobobobooooooooobooao
(coooooobpboboOoooooobobobbbobooooooco
oooooooOoooDOo@oooooooooooooooOd
gboboboooobboooooboboooboooobboooooan

g
u

g
g

g
a

g
g

O

O

O

goao

g
g

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

goobobooooobbooobboood
(cobooogoooobooouooao

gboboboooobboooooboboooobooooboboooooan

ooooooboobooooo
oooooboboooooooooao

10

20

30

40



G

ogogoano

oo ooooooQgooao

JP 2009-190789 A 2009.8.27

HES
Abil EM 87 O & ¥ T Goldschmidt M ERINTLYE 1.80
LHanRYELAZH R OE R-PEG/PPG-14/14 U AF
al 24
Sasol &£ M5 Imwitor 780 K DB M THERENATLNDAY 0.60
RAFFUNLDSHT )Y ILAL S 2—
TFINSARY 0.25
AIETHY 44,25
a0 Elementizs 3£ /5 Bentone 38 VCG ELTTHERENATLNS Q.80
DRTFFUNSAFUTUEZGLIZEHREN AT A
b
LHasAvELaFYy 5,00
FILEIZHLATFFTULT LA A—+THESL-EEBEH | 2.24
1t &%
FILEZHLATFFYLT LAA—+TCHEBEIN-EEEE | 0.51
A3 |1
FILIZOLATFFAAIULTLEA—+THESh-E/A | 0.45
B 1k %
FPLEZOLRATFAANUYT L EAA—+THEEBESL-Z8 | 6.80
tF2
PTFE 1.40
A4
Tl Fqan 12898 — 1.10
it 7k 30.25
AFILINSARY 0.25
B |HEBITRIIL 0.70
Iz /&% TR/—IL
FHR-1.2-U4— L 0.3
Hywo—) 3.00
¥t 100%
Oodooao
ggg
oo0oo0oo0O0ooooo0ooooooooooooooD oo ooOooD oo ooooooao
gfjdooogoggogoouooygogooogooggpoouUooygggooogogygg ooy b ooy opooogao
goooooooooogooooouoooogao
Oo000Ood
gfjdgooogoggogoo0oggogoogooggoouUoyggoooygyggoDoUyggpoD ooy opoooggao
godooogogooououotooouoggpoouogpoooouogooodg
Oo000Ood
Oo0000O0ooooo0oooooooooao
Oogdonoao

10

20

30

40

50



OoOooOoooo0oooooOoooOoooooooOoooOoooOoooOooooooooooooobooOooOoobod
Iy A A A |

O 0Oooo
OO oo
O 0Oooo
O 0Ooo

OO0 oDooogQgooooaog
Oooooooooooaogo
OO0 oooogogooooaog

0
4
O

Oooooooooooogooao

O

OO0 ooooooD oo ooo0o o0 oo ooogogooooo
OO0 0o oogogU0oooDooUUUUoDoDoogogooao

O
O

g
u
O

O

Oo0oooooo0ooDooooooooodg
OO0 o0DoDoogogUoooDoogogooooogd

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao

O
O

g
U

g

O

goooano

goooao

goooao

goooao

goooano

opopoooDoooooo
Technology Partnership PLCO
oopooooooooao

0

oo

[ |
O d

O
O
O
O

O
O
O
O

oo

[ |
O d

O

O

O
O
O

O

oggao

O

(32)

gogoao

O

O

O

O

goooao

O
O

O
O

O

O

JP 2009-190789 A 2009.8.27

goobooao

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

ooobODbOO0O00o0oooooao

oo@ooooobobooooo
gooboboboooobobboooobooooobobooooboboao
(oooooo0oooboobobooobooobOobobooooDbDOo
oooobObOoOO0oOoooo@uoooooooobooooo
oooobooooobobobooooboooobooooboboao

gooboooobobooooboooobooooboDboo

gogoobooogao
oogobbooooboodd

10

20

30

40



(33)

ogogoano

Oooooooooooaog

JP 2009-190789 A 2009.8.27

E&s
Goldschmidt 3t A& Abil EM 90 DE T lRShTNA | 1.44
+F )L PEG/PPG-10/1 S AF -2
Al | Goldschmidt #t /75 Isolan Gl 34 OB THEIATLY 1 0.48
BERYTYYIL 4 AVRATFTFL—k
sonRuALaXyy 35.60
Elementis ¥t /5 Bentone 38 VCG OB M THIERENT 0.48
A2 | WADRTTULSAFLT v EZDLICBSh AV
54k
2 An LS I2 DA E L, M 5.00
FILEZOLATTASAUNT NEA-LTHBEZL-ER | 2.24
R
FILEIZOALRATFFZOALLNT N EA—bTHBEAL-ER | 0.51
A3 | Bt &
FILISZOLAFFTINLINLEA -+ THEBSh-RB® | 0.45
3
FILEZHALARATFPOAMNT N EA—+TCHEBEEN "B 6.80
EF5
PTFE 1.10
A4 -
F4BY 12895 — 0.90
&l 7k 20.00
et i SV FN 0.56
B | AFILISAY 0.08
Jr/FLTHRI—N 0.12
AHR-1,2-TFHF— L 0.24
Fyo—i 2.40
C |voaRu20%Yy 21.60
= 100%
Oodooao
Ooo0o
oo0oo0o00ooooo0ooooooooooooooD oo ooOooD oo ooooooao
godooooggoouougotooouogpoouoyggpoooougopouodg
godpooaod
oo0oo0o00ooooo0ooooooooooooooD oo oOooD oo ooooooao
godoooogogoouogoo0oouoogpoouogtoooougobooodg
Oggdooaod
Oo00O00O0oQo0o0o0oOoooooooooao
godooao
gfdoooogooououoooououoto0oouoygg ooy oDoouogoDoodo
godpooaod

10

20

30

40

50



e e e Y Iy

Ooooooooooogogo

I )y A ) O [y |

O OoOo0ooooao
O Oo0Oooooao
O OoOo0ooooao
O 0Oo0ooooao
O 0Ooo0oooao
O O0OoQgooo
O 0Ooo0oooo
OO oQgooo
O 0Ooo0oooo

OO0 oo oooggg
OO0 oooooogoQgog
OO0 oooooggog

4
O
0

OO0 oooooooooogoQgg

0

OooooooooooQgogoao
OO0 oDooo4gogoooogdg
Ooooooooooogdg
OO0 oDooogoooodg

OJ
O
OJ

O
O
O

Ooooooogooood
OO0 ooogoQgogoao
OoooooQoooao
OoooogoQgogoao

u
O
g

O

0

ooo
oooooDoooooao
Technology Partnership PLCO
opopoooDoooooo

O

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

O O

O

gooooogao

O

O

gooooogao

gooooogao

gooooogao

O
O

O

O

O

ooao
gooboooobobooooobobooooboboooboboooooao
(goooogooogooogooUooobDOooboooooooooDOd
oobooooooooOOo@ooooooobobobooOooDOo
goboooobobooooboboooobobooooboboooooao

O
O

O
O
O

O
O

O
O

(34)

gogoao

O
O

O

O

O

oono

O
O

JP 2009-190789 A 2009.8.27

gooooooobboooobbooao

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

goooooboboooooooooooboao
(cobooboooboooobooobOooao

goooobobooooooooooboboboooooooobooao

10

20

30

40

50



e e e Y Iy
e s e e s e e e e ) e ) e e e e s e s Y Y Y
v e Y Iy
e s e R e e ) e ) e e e s e s Y Y Y
e ey I
e s e e e R e ) e ) e e s e s Y Y

OoooooooooooooooogQgQg

Oooooooooooooooooao

O 0Ooooo

OO0Oo0oooog
I B

OO oOooog
O Ooooo

O

OO0 oDoDoogogoooooggog

(35)

O

oogoobooooobao

O

gooao

JP 2009-190789 A 2009.8.27

10

20

30

40

50



OooooooogoQgooao
OO0 ooDoooggogoao
OooooooogooQgooao
OO0 ooDoooggogoao
OooooooogogoQgooao
OO0 ooDoooggogooao
Oooooooogoogooao

oooaon

OOooooogogdg

O

I B

ooaon

(36)

JP 2009-190789 A 2009.8.27

10



(37) JP 2009-190789 A 2009.8.27

ogogoano oggoao

19 40 17

t5a 35 15b

ggono ggoano




(38) JP 2009-190789 A 2009.8.27

0oooao oooaod
101 100 4 16 ¢
oo\ 400 132
131
130
78 .
3
J 1 A : 125 180
92
75
0oooao ooooao
Dy
X ,,,:E 134 ?2 f ¢
40 || 160c
\.- 4 M \/ ,1 Y
7 \4_.“? 160, 17 NanS
131 IKYy-165
132 [ l4 | S e ' .
Y D1 A oils é Sy
D i | -
1 125 i 20 |
I/ 3 | ‘r 112 Ds E\_,150 . A
: ;- 160 . '\! - \
/% N\ ]
! -, i (] 7




(39) JP 2009-190789 A 2009.8.27

goooano gogooano

ALY

Joo !

ooooao




(40) JP 2009-190789 A 2009.8.27

gooooooaoo

(72000 0OOO0O0O0O00O0
000000000000000000000000000000000000000

(7000 0OOO0O0O00O0
00000000000000000000000000000000000000000

(72000 0OOO0O0O00O0
00000000000000000000000000

(7000 0OOO0O0O00O0O0O0
000000000000000000000000000000000000000000

(72000 0OO0O0O0O0O0O0O0
000000000000000000000000000000000000

0000 (00) 36014 PAOL PA10 PBOL PCO2 PCO3 PD30 PFO3

0000 OO 4C083 AB232 AB242 AB362 AB442 ACO12 AC102 AC112 AC122 AC172 AC182

0000 OO AC422 ACA82 AC582 AC662 AC692 AD022 AD042 ADO72 AD152 CC12

0000 OO DDO8 DD23 DD32 DD33 DD34 EE05 FF04



(41) JP 2009-190789 A 2009.8.27

gooooooanb

Device for spraying a cosmetic composition

The present invention relates to a specific device for
spraying, in the form of a spray, comprising a cosmetic
composition comprising at least one pulverulent phase

and having a specific viscosity.

Traditional makeup products . such as, for example,
foundations, allow aesthetics to be improved while at
the same time giving the face more relief, and
intensifying their colour.

These products have varied textures ranging from fluid
tc solid and generally contain pulverulent dyestuffs.
One of the difficulties encountered by users is that of
being able to spread the composition, for example the
foundation, uniformly over the entire surface of the
face, 80 as to distribute the product' uniformly,
Compositions with very thick or solid textures are
difficult tec spray on account of their high viscosities,
Compositions with fluid textures are not always
suitable for cobtaining a uniform makeup result, since
they do not leave any visible marks on the skin,
especially on account cf their poor spraying over the

entire surface of the face tc be made up.

To answer these problems, it has been proposed to spray
makeup compositions using a gas liquefied under
pressure, which generates an aerosol. Such gases

generally comprise volatile organic compounds (VOCs).

The introduction of new legislation is tending towards
imposing a reduction in the amount of volatile organic
compounds (VOCs) released into the atmosphere by

aerosol-~generating gases.

To achieve this reduction, a non-VOC propellent gas
such as HFA 152a may be used in partial or total
replacement for the propellent gases usually used.
However, the use of this type cf gas is not permitted

in &ll countries.



(42) JP 2009-190789 A 2009.8.27

Another means of limiting the use of VOCs is to not use
propellent gas, by making use of a spray device
equipped with a mechanical pump. The company Procter &
Gamble has proposed, for example, in its patent
applications WO 2001/12137 and WO 2001/12138, an
electrostatic spraying system not requiring any
propellent gas. This type of system has the drawback of
not making it possible to spray compositions comprising
water. This is an inconvenience when it is desired to

convey water-soluble active agents.

Moreover, the presence of pulverulent materials such as
pigments or fillers, which are common in cosmetic
compositions, has the drawback of destabilizing the
compositions, especially emulsions, and of
significantly increasing the viscosity of the phase
that comprises them. Specifically, in cosmetic products,
it 1is necessary for the particulate phase to be
uniformly dispersed in the composition, in order for
the product, especially a makeup product, to be able to
be deposited uniformly on the keratin materials. The
more viscous the compositions, the more the particulate
phase can be dispersed stably and homogeneously.
Increasing their viscosity makes these compositions

difficult to spray.

In addition, certain spraying systems do not allow the
diffusion of these pulverulent particles, which may jam
the diffusion head.

There is thus a need for a cosmetic product comprising
pulverulent particles, which can be applied uniformly
to the skin, including during their use on a large body

surface.

The inventors have shown that it is possible to obtain
satisfaction in these terms by spraying a composition

having a viscosity of greater than 5 mPa.s and
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comprising pulverulent particles, using a piezoelectric
spraying system.

Such a system makes it especially possible to obtain a
homogeneous, natural makeup result that does not
highlight the relief imperfections of the skin.

In particular, according to a first aspect, a subject
of the invention is a cosmetic assembly comprising:

1) a cosmetic or dermatclogical composition
contained in a reservoir, the said composition being
ligquid and comprising, in a physiologically acceptable
medium, at least one pulverulent phase, and the said
composition having a viscosity ranging from 5 to
500 mPa.s,

ii) a device for spraying the said compesition,
comprising a sonotrode (82) coupled to a piezoelectric
transducer and whose ejection surface is fed with
composition via a hollow tube in fluid coupling with
the reservoir and with the sonotrode.

According to a second aspect, a subject of the
invention is also a process for making up the skin,
comprising at least one step of spraying a cosmetic or
dermatolegical composition as defined previously using
the device mentioned previously.

According to a third aspect, a subject of the invention
is also the use of an assembly as described previously,
for cbtaining a homegeneous, natural depoesit,
especially of makeup, which does not highlight the

relief imperfections of the skin.

Piezoelectric spraying device

One subject of the invention is a cosmetic assembly
comprising a liquid cosmetic or dermatological
composition contained in a reserveoir and a device for

spraying the said composition, comprising a sonotrede
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(82) coupled to a piezoelectric transducer and whose
ejection surface is fed with composition via a hollow
tube in fluid coupling with the reservoir and with the
sonotrode,

For the purposes of the present patent application, the
term “pilezoelectric spraying system” means a system
that nebulizes a liquid under the action of ultrasonic
energy of suitable frequency and power, this energy
being produced by a piezoelectric material {transducer)
excited by a high-frequency electrical signal.

According to a first embodiment, the piezoelectric
spraying device may comprise:

- & perforated membrane, the perforations of the
membrane enabling communication of the interiocr of the
container with the external environment,

- an actuator to make the membrane vibrate,

- a means for bringing the liquid cosmetic composition
centained in the container into contact with an inner
surface of the membrane, the cosmetic composition,
under the effect of the wvibrations of the membrane,
flowing through the perforations up to the outer
surface of the membrane, where it emerges in the form

of droplets.

The perforations of the membrane preferably have an
inverse conicity, 1.e. a cross-sectional surface that
is greater on the outer surface of the membrane, facing
the external environment, than on the inner surface,

facing the interior of the container.

The spraying device may also comprise a pressure shift
means, as described in patent application WO 95/15822,
which provides a reduced pressure to the liquid in
contact with the inner surface of the membrane. The
reduced pressure may vary from zero pressure up to the
pressure at which the air 1is sucked through the
perforations o¢f the membrane in contact with the
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composition.

Preferably, the perforations, on the outer surface of
the membrane, do not touch each other.

Preferably also, the actuator is a piezoelectric
actuator, for example designed to make the membrane
vibrate over a frequency range extending from 20 kHz to
7 MHz. The energy required to operate the piezoelectric
actuator may be obtained by means of an electrical
generator, for example an electrical cell, a battery or
a photovoltaic cell that may optionally be coupled to
an electronic circuit.

In the spraying device defined above, the means for
bringing the liquid cosmetic composition to the surface
of the membrane may comprise a feed mechanism by

capillary action, or alternatively a feed mechanism

with a bubble generator or a membrane-, piston- or
gear-type peristaltic pump. Such  mechanisms are
described, for example, in international patent

application WO 95/15822.

Acceording to one particular embodiment of the invention,
all the perforations have an inverse conicity, or,
conversely, the membrane furthermore comprises
rerforations of normal conicity.

For the purpcses of the ©present invention, the
expression ‘“perforations of normal conicity” means
perforations whose cross-sectional surface is smaller
on the outer surface of the membrane, facing the
external environment, than on the inner surface, facing

the interior of the container.

When perforations of normal conicity are present, they
are preferably arranged around and to the exterior of

the perforaticns of inverse conicity.
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The means for bringing the ligquid cosmetic composition
to the surface of the membrane may be designed to bring
the said composition to the inner surface of the said
membrane, or, conversely, they may be designed to bring
the said composition to the outer surface of the said
membrane. Such variants of the spraying device are
described, for example, in international patent
application WO 95/15822.

By way of example, the membrane may be formed from a
circular disc 8 mm in diameter, of electroformed nickel
70 um thick having a plurality of perforations. The
perforations may have a cross-sectional surface in the
form of a circular disc whose diameter ranges from 4 to
150 pm on the outer surface of the membrane, facing the
external environment, and on the inner surface, facing
the interior of the c¢ontainer, a cross—-sectional
surface in the form of a circular disc whose diameter

ranges from 2 to 50 pm, for example from 10 to 20 pm.

During the use of the device, the cosmetic compositieon
emerges in the form of droplets whose mean diameter is
preferably between 20 and 100 pm and even more
preferably between 30 and 60 pm.

Technologies corresponding to this device have
especially been described in patent applications WO
93/10910, US 5 487 378, FR-A-2 665 572 and US 4 533 082;
US 5 518 179 and US 6 113 001.

According to a second embodiment, the ultrasonic
spraying device may comprise a micro-machined substrate,
a cavity in the substrate to contain the 1liquid
substance to be sprayed, means for supplying liquid in
the cavity of the substrate and means for expelling the
liquid that 1is vaporized in the form of monodispersed
droplets under the action of the wvibrations.

The expulsion means are constituted of at least cne
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micro-machined channel in the substrate, which
communicates with the cavity. For example, the
substrate 1s made of silicon. The pressure-wave

generating device 1is, for example, bonded under the
cavity. The generated ©pressure wave allows the
expulsion of an amount of liquid contained in the
cavity through the micro-machined channels. The amcunt
of liquid expelled in the form of fine droplets depends
on the pressure wave generated, for example, by a

ceramic of piezoelectric type.

By means of such a device, it is possible to determine
the exact amount of liquid sprayed.

Technologies corresponding to this device have
especially been described in patent application EP
1 149 602.

According to a third embodiment, the ultrasonic
spraying device may use a coupler (horn) to
mechanically transmit the vibration.

In particular, the ultrasonic spraying device may be an
ultrasonic oscillating system comprising:

- a coupler of conical shape (alsc Xknown as a
frustum),

- a piezoelectric oscillator, and

- a circular resonance plate.

The coupler of conical shape (frustum) preferably
comprises two circular surfaces -~ one of large cross
section, the other of smaller cross section -~ and a

conical surface.

As regards the piezoelectric oscillator, it is in the
form of a disc fixed ontco the circular surface of
larger cross section of the coupler, and is provided
with two circular electrodes fixed onto each of its

surfaces. A ccnductive supply wire is attached to each
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of the electrode plates. The piezoelectric oscillator
generates the vibrations.

The resonance plate, made of the same material as the
coupler, forms an integral part of the circular surface
of smaller cross section of the coupler,

A gulley is formed on the conical surface of the
coupler to allow a support member to be adapted onto
the said coupler. The support member makes it possible
to stabilize the entire ultrasonic oscillator system,
while at the same time allowing it a certain amount of
flexibility sc as not to impair the vibrations. The
support member has an orifice through which passes air
blown by means of a fan. The liquid to be sprayed is
delivered via a supply channel on the surface of the
circular resonance plate, and the sprayed liquid
particles are entrained by the blown air.

Technologies correspending to this device have
especially been described in patent applications WO
91/16997, US 4 474 326 and FR 2 285 930.

In particular, the preferred spraying device accerding
to the invention comprises a hollow tube connected to a
channel that at least partially crosses the sonotrode
and that opens onto an end flange defining a surface
for ejection of the composition in the form of droplets,
the channel opening onto the said ejection surface a
non-zero distance from a peripheral edge of the said
surface, and having a circular cross section, over its

entire length,.

In particular, the sonotrode is of longitudinal axis X,
and the channel opens onto the ejection surface along
the same axis X.

In this embodiment, the channel is rectilinear along

the axis X.
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The invention makes it possible to obtain a spray that

gives satisfactory results.

The invention especially makes it possible to have

relatively high spraying efficacy.

During oscillations, the flange may become deformed by
changing the shape of the ejection surface, which may
go, for example, from flat when at rest to forwardly
concave or convex. The amplitude of forward or backward
bending may be greater than or equal to 5 um relative
to the resting state, for example between 5 pm and
25 ym relative to the resting state, i.e. a total
amplitude of from 10 to 50 um.

The minimum thickness of the end flange in the region
of ejection of the product particles is, for example,
between 0.4 and 0.6 mm, better still between 0.45 and
0.55 mm and is preferably 0.5 mm.

The ejection of the droplets of product may take place
over the entire circumference of the end flange, which

contributes towards obtaining a homogeneous spray.

According to another of its aspects, a subject of the
invention 1is a device for spraying a cosmetic or
dermatclogical product, comprising a sonotrode and a
transducer coupled to the sonotrode, the scnotrode
having an end flange defining a surface for ejection of
the product particles, the sonotrode also comprising a
portion of decreasing diameter extended by a
cylindrical portion (also known as the spout) connected
to the end flange,

the ratio transducer diameter/diameter of the
cylindrical portion being less than or equal tc 4.5,
better still 4, even better still 3.7, and preferably
greater than or equal to 3 and more preferably between
3.5 and 3.7, and/or
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the ratic diameter of the flange/diameter of the
cylindrical portion being between 7/6 and 13/4, and/or
the ratio diameter of the flange/thickness of the
flange being between 70/6, for example 12, and 130/4,
for example 32.

These geometrical characteristics lead to particularly
satisfactory results.

The flange may have a larger transverse dimensicn of
less than or equal to A/4, where A is the wavelength in
the material of the sonotrode of the ultrasonic wave.

The length of the sonotrode, between the face of the
sonotrode that is in contact with a transducer serving
to set the sonotrode vibrating and the ejection surface,
may be less than or equal to A.

The channel for supplying the product may have a
narrowed portion.

The narrowed section can slow down the flow of the
product and improve the spraying performance. The
narrowed portion may especially make it possible to

obtain & relatively homogeneous spray.

The presence of the narrowed portion facilitates the
manufacture of the rest of the channel, which may have
a relatively large section, which limits the pressure

losses.

The narrowed portion may ensure a certain capillary
retenticon when the device is not in use, and makes it
possible to reduce the exchanges with air. The use of

an obturator for the supply channel may be avoided.

The sonotrode is coupled to a transducer for
transforming electrical energy into ultrasonic

vibrations. The resonant freguency of the sonotrode is
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preferably as «c¢lose as possible to that of the
transducer. The coupling may be performed, for example,

by bonding or screwing.

The product particles are advantageously entrained
towards the region to be treated by means of a flow of
air produced by at least one fan. The air flow rate is,
for example, between 4 and 7 m’/h and better still
between 5.5 and 6.5 m*/h.

In one implementation example, the narrowed portion
opens onto the ejection surface. The narrowed portion
may have a cocnstant cross section over a distance of at
least 1 mm and less than or equal to 10 mm. The length
of the narrowed portion is, for example, less than or
equal to 7 mm and better still between 1 mm and 5 mm,
for example 2.5 mm. The narrowed portion may have a
constant cross section from the end where it opens onto

the ejection surface up to the cpposite end.

The narrowed portion advantageously has a circular

cross secticn, which facilitates its production.

The channel may have a circular cross section, over its

entire length.

The channel is advantageously rectilinear, of the same
longitudinal axis as the sonotrode. The narrowed
portion may have a smaller cross section of less than
or egual to 0.8 mm?’. The narrowed portion may
especially have a diameter of less than or eqgual to
1 mm, for example between 0.4 mm and 0.8 mm, preferably

in the region of 0.6 mm.

The channel may have a larger cross section of greater

than or equal to 0.8 mm?.

The channel may have, outside the narrowed portion, a

diameter of between 1 mm and 2 mm, for example in the
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region of 1.5 mm, or even greater, especially when the

transducer is fixed by bolting onto the sonotrcde.

The ratio length of the narrowed portion/total length
cf the sonotrode channel may be between 0.04 and 0.4.

The surface area ratio largest cross section of the
channel/narrowest cross section of the channel may be
between 1 and 25 and especially between 4 and 10, for

example between & and 6.5.

The channel may feed the ejection surface via a single
outlet orifice, which may be located at the centre of
the ejection surface. This embodiment is a preferred

one.

The sonotrode may be made as a single block with a tip
fer connection to a tube for feeding with product from
the channel. This feed tube may be a flexible pipe,
which allows the pipe to be used in a peristaltic pump.
The channel may also be connected to the feed pipe by
other means, for example by means cof a tip inserted

into the sonotrede.

The tip, for example having a circular shape, may pass

through the transducer.

The ocutside diameter of the end flange is, for example,
between 7 and 13 mm, better still between 8 and 12 mm
and even Dbetter still between 9 and 11 mm, and
preferably in the region of 10 mm. Good results may be
cbtained, in one implementation example, with a
diameter of 10 mm for the end flange and a minimum
thickness of 0.5 mm for the flange, for a fregquency of
100 kHz + 10%.

The peripheral circular band of the flange where the
thickness of the flange is relatively small, especially
less than or equal to 0.6 mm, may have a width,
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measured radially, of greater than or equal to 0.2 mm,
for example from 0.2 mm to 2 mm.

The end flange may comprise a circular band 0.5 mm
thick extending over a width, measured radially, of at
least 0.5 mm.

The sonotrode may have a portion whose outer cross
section decreases in the direction of the ejection
surface, especially a frustoconical portion. The angle
at the peak of this frustoconical portion may be
between 10° and 45°, and may especially be 30°.

The sonotrocde may have a portion of cylindrical
revolution, as mentioned hereinabove. The portion of
decreasing outer cross section may be connected to this
portion of cylindrical revolution, the porticn of
cylindrical revolution being intermediate between the
portion of decreasing cross section, especially
frustoconical, and the end flange.

The outside diameter of the portion of cylindrical
revolution is, for example, between 4 and 7 mm, and may
especially be in the region of 5.5 mm.

The length of the portion of cylindrical revolution is,
for example, between 3 and 5 mm.

The length of the various portions of the sonctrode is
preferably <chosen as a function of the nominal
frequency at which the sonotrede is intended to
resonate, the ejection surface preferably needing to be
located substantially at a vibration antinode. The
distance separating the ejection face and  the
transducer and the diameter of the end flange may
depend on the wavelength A = c/f, where c is the speed
of sound in the material at the working temperature,

and f is the frequency.
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The sonotrode may be machined, preferably being made of
metal, especially of aluminium or cf aluminium alloy,
of titanium or alloys thereof, or of stainless steel,
for example 316 stainless steel.

The excitation frequency of the transducer is, for
example, Dbetween 30 and 200 kHz. For example, the
excitation frequency may be about 100 kHz + 10%.

Preferably, the excitatlion frequency of the transducer
is between 100 and 200 kHz.

The mean size of the particles of the spray depends on
the frequency and on the rheological characteristics of
the fluid to be nebulized. In one embodiment of the
invention, the mean size is between 20 and 25 um,

especially at a frequency of 100 kHz.

The content of fine particles less than 10 pm in size
may be less than 10%.

According to another of its aspects, a subject of the
invention 1is also a device for conditioning and
spraying a cosmetic aor dermatological product,
cemprising a head as defined above.

This device may comprise a container containing the
product to be sprayed. This product may be a care or
makeup product, especially a foundation or a product
comprising a styling agent, a self-tanning agent or an

antisun composition.

The container may be in the form of a removable

cartridge.
The product may be contained in a flexible bag.
The device may comprise a case with, especially at the

top, a housing for receiving the abovementicned

cartridge.
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The flow of &air directed towards the keratin materials

may be heated or cooled, as the need may be.

In one embodiment of the invention, the spraying is

triggered by action by the user on a control member,
for instance a push-button.

Once & spraying cycle has been triggered, a spraying
sequence comprising the following steps may take place:

i) switching on of a fan that creates a flow of
alr for entraining the product particles,

ii) after a predefined delay, starting of
vibration of the sonotrode by a transducer,

iii) after a new delay, starting of a pump for
feeding the sonotrode with product.

At the end of the spraying cycle, the stopping of the
device may comprise, successively, the stopping of the
pump, the stopping of the transducer, and the stopping
of the fan.

According to another of its aspects, a subject of the
invention is also a spraying device comprising a nozzle,
a support arranged inside the nozzle, a sonotrode
coupled to a transducer, attached by click-fastening
onto the support, with interposition of a seal between
a shoulder of the support and a shoulder of the

sonotraode.

This aspect of the invention facilitates the mounting

0of the scnotrode in the device.

According to another of its aspects, a subject of the
invention is also a spraying device comprising a
scnotrode, a transducer of circular shape coupled to
the sonotrode, the said sonotrode being made as a
single block with a tip onto which is inserted a tube

for feeding with product to be sprayed. This aspect of
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the invention facilitates the construction of the
device.

According to another of its aspects, a subject of the
invention 1s also a cosmetic treatment process, for
example for the skin, especially a makeup process, or a
process for treating the hair, comprising the step that
consists in spraying a cosmetic product onto the human
keratin materials concerned, using a spraying head as
defined above.

The invention may be understood more clearly on reading
the detailed description that follows, of non-limiting
embodiments thereof, and on examining the attached
drawing, in which:

- figure 1 schematically shows, in elevation, an
example ©f a spraying device made in accordance with
the invention,

- figure 2 shows the device of figure 1 with the
product cartridge in place, ready for spraying,

- figure 3 shows the device of fiqure 1 with the
trapdoor for access to the housing receiving the open
cartridge, awaiting the insertion of the cartridge on
the case,

- figure 4 is a partial schematically view, in exploded
perspective, of the device of figures 1 to 3,

- figure 5 shows in partial schematic perspective, the
spraying assembly,

- figure 6 is a partial schematic longitudinal cutaway
view of the spraying assembly of figure 5,

- figure 7 shows, in isolation, the transducer support,
- figure 8 shows, in iscolation, 1in perspective, the
sonctrocde,

- figure 2 is an elevated view of the sonotrode,

- figure 10 41s a longitudinal cutaway view of the
sonotrode along X-X of figure 9,

- figure 11 shows 1in perspective one implementation
variant of the sonotrode,

- figure 12 1is a schematic and partial longitudinal
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cutaway view of a spraying head comprising the
sonotrede ¢f figure 11, and
- figure 13 shows schematically, in perspective, the

heating resistance of the heating device.

The spraying device 1 shown in figures 1 to 3 comprises
a case 2 that can be manipulated by the user to spray a
product onto the skin or other human keratin materials,

such as the lips or the hair.

The case 2 bears at the back, in the example under
consideration, a push-button 3 that allows the user to
start the spraying by pressing it. This push-button 3
may, as a varilant, be located elsewhere and be replaced

with a trigger or a sensitive button, for example.

The device 1 comprises at the front, as may be seen in
figure 2 especially, a surface 4 for ejection of the
product particles. This surface may be oriented towards
the region to be treated, during use, so as to allow

the product particles to be deposited on this region.

In +the example under consideration, the case 2
comprises a protective lid 12 that can be folded back
in front of the ejection surface 4 when not in use.
This 1lid 12 is, for example, articulated on the body of
the case, between a lowered position in which it covers
the ejection surface 4, and a raised pcsition. In one
implementation variant, the case is not provided with a
protective 1lid or this lid is otherwise mounted in the

case.

The 1lid 12 may extend in the continuity of the outer
surface of the case 2, in the folded-back position.

The case 2 may receive a cartridge 15 containing the
product to be sprayed, this <cartridge 15 Dbeing
intreduced into a housing 17 of the case Z.
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As may be seen in figure 3, this housing 17 may be

closed off when not in use, by means of a closing flap
18.

In the example illustrated, the housing 17 is open at
the top.

The closing flap 18 may be slidably mounted on the case
2. In wvariants that are not shown, the housing 17 is
otherwise arranged on the case.

The product contained in the cartridge 15 is, for
example, a foundation, a self-tanning agent, a body or

face lotion, or a product containing a styling agent.

The capacity of the cartridge is, for example, between
1 ml and 100 ml and better still between 5 ml and 20 ml,
especially 10 ml.

In one variant that i1s not shown, the device 1 may
" receive several cartridges containing different
products or one cartridge containing several products,
with a means for selecting the product to be sprayed,
or, as a variant, a means for <controlling the
proportion of one product relative to the other in the
sprayed mixture. Where appropriate, the same cartridge
may contain several products with a means for selecting
the product that is to be sprayed or for controlling
the proportion of the various products in the sprayed

mixture.

The case 2 comprises at the front, in the example under
consideration, a main start/stop switch 22 and an
indicating lamp 23 serving as an operating indicator.
The case 2 comprises, on the sides, air inlet holes 30.

It may be seen in figure 4 that the body of the case 2
may be formed by assembling two half-shells 2a and 2b.
These half-shells are mounted, for example, with a
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tight, optionally reversible adjustment, for example
being click-fastened ontc each other and/or maintained
by screws. These half-shells 2a and 2b are made, for

example, by moulding a thermoplastic material.

The cartridge 15 may comprise two half-shells 15%a and
15b which are connected around a flexible bag 35
containing the product to be sprayed, this bag 35 being,
for example, heat-welded onto a connecting tip 38
intended to be engaged on a suction tip 40 present in
the housing 17.

The use of a flexible bag 35 allows product to be
withdrawn without reuptake of air intec the bag. As a
variant, the cartridge may contain a reservoir other
than a flexible bag, for example a movable-base
reservoir.

In one implementation variant, the cartridge may
comprise a visual indicator cf the degree of emptiness,
for example a transparent windew made in one of the
half-shells 15a and 15b and/or in the flexible bag 35.

The half-shells 15a and 15b are, for exzample, mounted
with a tight, optionally reversible adjustment, for
example being click-fastened and/or bonded onto each
other or otherwise attached, for example being made of

an opaque or transparent thermoplastic material.

The arrangement of the removable cartridge 15 in the
top of the device makes it possible to benefit from a

gravity effect to supply the product.

Where appropriate, a cartridge cf a cleaning product
may be used in replacement for a standard cartridge, to
clean the device, in particular the sonotrode and the

ejection surface.

The device may be proposed to the user, for example, in
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common  packaging, with ocne or more cartridges
containing one or mere products to be sprayed and the

above cleaning cartridge.

The cleaning cartridge may or may not be refillable.

The cleaning scoluticon may be chosen from one of the
solvents of the cosmetic compeosition in order to be
compatible therewith, and may comprise, for example,

isododecane, a volatile siliccone, alcohol or water.

Where appropriate, the device may comprise a system for
recognizing the cartridge, for example by means of an
electromechanical feeler, electrical contacts or an
REFID chip.

Knowledge by the device 1 of the contents of the
cartridge in place nay make it possible to
automatically adapt operating parameters to the device
of the product to be sprayed, for example the product
flow rate, the excitation frequency, the air flow rate

and/or the air temperature, where appropriate.

The case 2 houses a source of electrical energy 43, for
example one or more accumulators or cells, and a
printed circuilt 45 bearing the electronic components of
the device 1, These components ensure the generation of
the voltage required for the spraying, the driving cf
the various electrical elements, and may run associated
functions, for instance calculation of the amcount of
product remaining to be sprayed, so as to indicate to
the user the need to replace the cartridge.

Opening of the case 2 by separation of the half-shells
2a and 2b may be necessary 1in order to replace the
cells. As a variant, access to the cell compartment may
be achieved without opening the case, by means of a
trapdoor for access to this compartment. The spraying

device 1 may comprise, where appropriate, an electrical
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connector for recharging an accumulator present in the
case.

The case 2 also houses a spraying assembly 50 (also
known as a head) and also a pump 53, this pump being
cennected firstly to the suction tip 40 and secondly to
the spraying assembly 50 wvia a tube 55, which is
preferably a flexible pipe.

The pump 53 is, for example, of the peristaltic type,
comprising an electrical motor 57 that drives in
rotation one or more rollers that press on the flexible
pipe 55 to push the product towards the spraying
assembly  50. The flow rate of product during
functioning of the pump 53 ranges, for example, from

0.05 g/minute to 2 g/minute.

Where appropriate, the flow rate may be adjusted by the

user using certain preset values.

In variants that are not shown, other types of pump are
used, for example gear pumps, membrane pumps or piston
pumps. Feeding by gravity or a retractable elastic bag
may also be envisaged.

The spraying assembly 50 comprises, at the back, a fan
60, as may be seen in figure 4, this fan 60 not having
been shown in figure 5 for the sake of clarity of the
drawing.

The spraying assembly 50 also comprises a nozzle 65
comprising a tubular body, which is c¢losed at the back
by means of a stopper 70 provided with apertures 71 for
passage of the air blown by the fan 60.

The fan 60 1s, for example, fixed onte the stopper 70,

for example with screws.

The axis of rotatiocn of the fan 1is, for example,

coincident with the longitudinal axis of the nozzle 65.
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The flow rate of air injected into the nozzle 65 by the
fan 60 is, for example, between 4 and 7 m/h.

The air is sucked by the fan 60 outside the case 2 by

means of the holes 30.

The fan 60 may run permanently once the user has
switched on the device via the main switch 22 or, as a
variant, only when the user starts spraying, by
pressing the push-butten 3. In one example, the running
of the fan may be extended after the end of spraying
for a predefined time cor until a new action by the user
on the device, in order to enable the user to profit
from the blown air to accelerate the drying of the
product deposited on the region to be treated.

Still in an embodiment of the invention, a spraying
cycle controlled by actuating the push-button 3 first
comprises switching on the fan, and then, after a delay
of, for example, between 300 and 800 ms, for example
approximately 500 ms, the spraying head is excited, and
then after a further delay, for example of between 300
and 800 ms, especially of about 500 ms, the pump 53 is
switched on. The spraying is stopped when the push-
button 3 1s released, the above steps taking place in

the reverse order.

The device 1 advantageously comprises a means 200 for
heating the air blown towards the surface onte which
the spray is sprayed. This accelerates the drying of
the product and the device is thus more comfortable to
use. This may also heat the scnotrode and reduce the
viscosity of the product, facilitating its flow and the

spraying.

The heating means 200 comprises, for example, an
electrical heating resistance 210, which may be

integrated into the fan 60 or placed before or after
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the fan, preferably before, as illustrated in figure 6.

The heating means 200 1is, for example, attached to the
fan 60.

In one example, the Theating resistance 210 1is
constituted of a Nichrome wire 0.51 mm in diameter and
2.8 m long, wound in the form of a spring as shown in
figure 13, placed behind the fan 60, and fed with a
power of 36 W. Such a heating resistance makes it
possible to produce a flow of air at a temperature of

36°C 10 em from the ejection surface of the product.

The nozzle 65, the fan 60 and the heating means 200 can
constitute a moncbloc assembly that is easy to mount in
the case 2. Furthermore, the alignment of these

compcenents makes the device relatively compact.

The temperature at which the hot air leaves the nozzle
65 1s, for example, between 30 and 40°C, and ideally
about 37°C.

The alr outlet temperature may be adjusted, where
appropriate, by virtue of the presence of a temperature
sensor exposed to the flow of hot air and of an

electronic regulation loop.

The device may be arranged so as to allow the user to
select between functioning in which the air blown by

the device is heated and functioning in which it is not.

This choice may be made, for example, by means of a
selector that can be actuated by the user, this
selector being controlled, for example, by a longer or
shorter ©press on the push-button that initiates

spraying.

For example, a moderate press on the push-button 3

initiates spraying with blowing of air at room
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temperature, and a longer press initiates spraying with
blowing of hot air.

The heating device may start at the same time that the
fan is switched on, and also stop at the same time, or

the respective startups may be staggered over time.

The spraying device 1 may be arranged so as to go into
standby mode when the push-button 3 has not been
actuated for a predefined time. The return to normal
functioning of the device may then require pressing of
the push-butteon 3 or actuation of the main switch 22.

The body of the nozzle 65 1is provided with a side
opening 75 for passage of the product feed tube 55, and
houses a support 78 that maintains a piezoelectric
transducer 80.

This transducer is mechanically coupled to a sonotrode
82 for amplifying the electromechanical vibrations of
the transducer 80, which are radial or longitudinal, to
transmit them to the ejection surface 4, this surface
being defined by an end flange of the sonctrode 82.

In the example under consideraticn, this sonotrode is
machined in aluminium, but other materials, especially

other metals or alloys, may be used.

The xrear face of the sonotrode 82 is bonded to the
transducer 80, but the attachment may also be made by
other means, especially by mechanical means such as

screwing.

The boedy o©f the nozzle 65 is, for example, of
cylindrical revolution and may be moulded in a

thermoplastic material.

The nozzle 65 may have, at the front, a convergent

porticn 85, ending with an opening 90 of the same axis
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X as that of the sonotrode 82. This opening 90 is
circular in the example under consideration, with a
diameter of between 14 and 20 mm, for exanple of about
16 mm.

The convergent portion 85 projects into a recess 91 of
the case 2, formed by the assembly of the half-shells
2a and 2b, the base of this recess 98 defining an
opening 97 that can locally follow the outer section of
the nozzle 65,

In the example illustrated, the flow of air blown by
the nozzle 65 is not diverted by the rest of the case,
the recess 91 being sufficiently wide.

The air blown by the fan 60 leaves via the opening 90
as a flow of air generally directed along the axis X.

As may be seen especially in fiqure 6, the ejection
surface 4 projects relative to the plane P of the
opening 920 by a distance d. The plane P of the opening
90 is perpendicular to the axis X.

The distance d is, for example, between 2 and 4 mm,
better still 2 to 3 mm and even better still between
2.2 and 2.9 nmm, especially for a diameter of the
opening 90 of about 16 mm. Such values make it possible
te obtain a relatively homogeneocus spray with 1little
loss a distance 5 cm or even 10 cm from the ejection

surface 4.

A distance d outside the above range may lead to poorer
homogeneity of the spray, with, for example, a shortage

at the centre and/or a less precise mark of product.

The support 78, which is, for example, moulded as a
single piece from a thermoplastic material, comprises a
portion 92 intended to be force-fitted into the central
lumen 72 of the stopper 70, until a shoulder 93 of the
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support 78 abuts against the inner face 94 of the
stopper 70.

The support 78 comprises, opposite the mounting portion
92, elastically deformable feet 100, for example four
feet, each provided with a tooth 101 at the end, for
maintaining by click-fastening the sonotrode 82 and the

transducer 80, as illustrated in figures 5 and 6.

Besides maintaining the sonotrode, the support 78 may
also contribute towards good distribution of the flow
of air inside the nozzle 65, all around the sonotrode
82.

The transducer 80, which has a circular shape, is, in
the example under consideration, sandwiched between an
O-ring seal 101 on the one hand, and the rear face 112
of the sonotrode on the other hand.

A hollow 114 is made in the rear face 112 to pass a
first electrical supply wire of the sonotrode,
contacting the face of the transducer adjacent to the
sonotrode 82, The other face is electrically connected

to a second supply wire.

Besides the hollow 114, the sonotrode 82 is, in the
example under consideration, of symmetrical revoluticn

about the axis X.

Various transducers may be used. A transducer 80
comprising a pilezoelectric ceramic that is suitable for
use 1in the invention is, for example, the one sold by
the company Ferroperm under the reference 26132. This
is a ring-shaped piezoelectric ceramic PZ226 with an
outside diameter of 20 mm, an inside diameter of 3.8 mm

and a thickness of 2 mm.

The O-ring seal 110 rests on a shoulder 116 of the

support 78, as may be seen in figure 6, and the
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transducer 80 rests via its face opposite the sonoctrode

82 on the seal 110, cleose to its radially cuter edge.

The seal 110 allows play-free mounting of the scnotrode
82 and the transducer 80 on the support 78.

The sonotrode 82 comprises, at the rear, a first
enlarged cylindrical section 120, defining a shoulder
125 on which the teeth 101 may engage.

The sconotrode 82 extends forward, beyond the shoulder
125, wvia a frustoconical porticn 130, which connects,
via a groove 131, to a secend cylindrical section 132
of axis ¥. This cylindrical section 132 connects via a
groove 134 to an end flange 140 whose front face, which
is generally perpendicular to the axis X, defines the

ejection surface 4 of the product.

The diameter D of the first cylindrical section 120 is,
for example, between 18 and 22 mm, for example 20 mm.
This diameter D corresponds, for example, substantially
to the largest diameter of the transducer 80. In cone

variant, the transducer B0 has a diameter of 15 mm.

The length I, of the cylindrical section 120 is, for

example, between 1.5 and 5.5 mm, for example 3.5 mm.

The largest diameter D, of the frustoconical portion
130 is, for example, between 15.5 mm and 19.5 mm, for
example 17.5 mm, and the smallest diameter D3 of the
frustoconical portion 130 is, for example, between 8
and 12 mm, for example 10 mm. The angle o at the top of
the frustoconical portion 130 is 30° in the illustrated

example.

The radius of curvature of the groove 131 is, for
example, between 2 and 3 mm, and dis 2.5 mm in the
illustrated example, and that of the grecove 134 is, for

example, between 1 and 2 mm, and is 1.5 mm in the
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illustrated example.

The distance 1I; between the shoulder 125 and the
ejection surface 4, measured along the axis X, is, for
example, between 13 and 17 mm, and is, for example,

14.9 mm in the illustrated example.

The distance 12 between the top of the frustoconical
portion 130 and the ejection surface 4 is, for example,
between 7 and 10 mm, and is 8.4 mm in the illustrated
example.

The distance 13 between the rear end of the second
cylindrical section 132 and the ejection surface 4 is,
for example, between 4 and 8 mm, and is 5.9 mm in the

illustrated example.

The distance 14 between the front end of the second
cylindrical section 132 and the ejection surface 4 is,
for example, between 1.5 mm and 2.5 mm, and is 2 mm in

the illustrated example.

The diameter D; of the second cylindrical section 132
is, for example, between 4 and 6 mm, and is 5.5 mm in
the illustrated example, and the thickness e of the end
flange 140, measured along the axis X close to its
radially outer edge, 1is, for example, between 0.4 and
0.6 mm, and is 0.5 mm in the illustrated example.

The diameter D; of the end flange is, for example,
between 7 and 13 mm, and is 10 mm in the example under

consideration.

The rear face o©of the end flange 140 ends, in the
example under consideratiocn, perpendicular to the axis
X.

The thickness of the flange may be constant from its

periphery over a circular band of width Ar, measured
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radially, of between 0.2 and 2 mm, and is 0.5 mm in the

example under consideration.

The ratio D;/D; is, for example, between 7/6 and 13/4,
and the ratio Dy/e is between 70/6 and 130/4.

The invention is not limited to the form of end flange
illustrated in the drawing, and other forms are
possible, for example an elliptical form. In this case,
the term “diameter” relates to that of the circle
circumscribed to the flange.

The sonotrode 82 1is made 1in the example under
censideration with, at the rear, a tip 150 for
connection to the feed pipe 55, the tip 150 being, for
example, monolithic, made by machining with the rest of
the sonotrode 82. The tube 55 is, for example, inserted
by force onto the tip 15C.

A product feed channel 160 crosses the sonotrode 82
along the axis X. A first portion 160a of the channel
160 extends with a constant inside diameter, from the
lower end 162 of the tip 150 up to a point 165 located
within the second cylindrical section 132, where this
portion 1€0a connects with a narrowed portion 160b via

a frustoconical bore 160c.

The 1inside diameter Ds; of the <c¢hannel 160, on its
portion 160a of larger diameter, is, for example,
between 1 and 3 mm, and is 1.5 mm in the illustrated
example, and the diameter Dg of the narrowed portion
160b is, for example, between 0.4 mm and 0.8 mm, and is

preferably 0.6 mm.

The presence of the portion 160a of larger diameter
facilitates the machining of the channel 160 and makes
it pessible to avoid generating an excessive pressure
loss. The presence of the narrowed portion 160b leads

to higher performance as regards the quality of the
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spray formed.

The length 1I; of the narrowed portion 160b, measured
along the axis X, 1is, for example, between 2 and 3 mm,
for example 5 mm.

The transducer 80 is excited, for example, at a
frequency of between 30 and 200 kHz and better still
between 60 and 200 kHz, and the pump 53 delivers at the
ejection surface 4, via the channel 160 passing through
the sonotrode 80, the preduct to be sprayed.

The excitation frequency of the transducer 80 may be
constant or, better =still, may be slaved so as to
obtain the maximum vibration amplitude of the ejection

surface and maximum spraying efficacy.

The electronic components of the device may comprise,
in a conventicnal manner, an electronic circuit that

ensures this function.

The functioning of the pump 53 may comprise, where
appropriate, at the end of spraying, an inversion of
the direction of rotation of the moteor for a brief
moment, so0 as to suck back the product present in the
channel and reduce the risk of drying and blocking of
the channel.

During the application of an electrical voltage to the
transducer 80 by means of these first and second supply
wires, the transducer 80 vibrates, in the example under
consideration, radially relative te the axis X. The
vibrations thus generated propagate with an
amplification of the amplitude in the sonotrode 82 up
to the ejection surface 4, which wvibrates axially by

bending.

Under the effect of the wvibrations, the end flange 140

becomes deformed, and the oscillations of the flange
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140 bring about the ejection of droplets of preduct

over its entire circumference.

The mean size of the emitted droplets is, for example,
between 20 and 30 pm.

The ejected droplets of product are entrained by the
flow cof air leaving the opening 90 towards the surface
to be treated, and reach this surface in the form of

droplets.

The product flow rate 1is, for example, between
0.5 g/minute and 10 g/minute as a function of the

viscosity of the product tec be nebulized.

A device according to the invention may make it
possible to form, in one example, a solid, uniform mark

of product of about 40 mm, on the region to be treated.

In the example of figure 10, the particular wvalues of
the dimensions of the sonotrode have been given for a

frequency £ of 100 kHz.

For a different freguency f’, the dimensions may be
medified by a factor f£/f’, to a first approach.

Figure 11 shows an implementation variant of the
sonotrode, intended to operate at a frequency of 60 kHz.
This sonotrode differs from the o¢ne illustrated in
figure 10 in its dimensions and in the shape of the
body 290 located at the back of the cylindrical portion
132.

The sonotrcde comprises inner threading 220 that allows
the attachment of a bolt 250 for maintaining a
vibration generator, composed, for example, of twe

piezoelectric ceramics 280 mounted head-to-tail.

The length 1, of the narrowed portion 160c 1is, for
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example, 3.5 mm. The length of the cylindrical surface
225 from the end face opposite the flange 140 up to a
shoulder 226 of the body 290 is, for example, 18 mm,
and the distance from the shoulder 226 to the base 285
of a frustocconical portion 227 adjacent to the
cylindrical portion 132 is, for example, 7 rm.

The housing 229 receiving the bolt 250 is in
communication with two successive bores 230 and 231 of
decreasing respective diameters, for example equal to 4

and 2.5 mm, respectively.

A central lumen passes through the bolt 250 to allow
the product to be sprayed to be conveyed, and may
comprise a tip 300 for connecting the flexible tube 55.

Needless to say, the invention is not limited to the
implementation examples that have just been descriked.

In one wvariant, not shown, the feeding of product is
performed by a needle that directly delivers the
product inside the scnotrode, set back from the product
outlet orifice.

The narrowed portion of the channel may be formed not
by machining the sonotrode, but by connecting thereon a
flow reducer, for instance a small sleeve inserted by
force into a channel of suitable diameter of the

sonotrode,

The case of the device 1 may be given other forms,

especially a pen form.

The case manipulated Dby the user may be connected,
where apprepriate, via an electrical cable, to a base

comprising at least the power supply.

In one variant, not illustrated, the supply channel

opens via several orifices onto the ejection surface.
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These corifices are, for example, arranged in accordance
with an axial symmetry. The narrowed portion of the
channel may be located before the channels that
communicate with the orifices or, as a wvariant, each
branch of the channel leading to an orifice comprises a

narrowed portion.

The ejection surface of the sonotrode may have received
a surface treatment intended, for example, to reduce
the surface tension. This treatment may be, for example,

a deposit of PTFE or a polished mirror.

Where appropriate, the device may ke arranged so as to
allow adjustment of the overlap d of the ejection
surface 4 relative to the opening $0. This may improve

the focusing of the spray.

In one variant, the device may be used for spraying a

product into the atmosphere.

The expression “comprising one” should be understood as
being synonymous with “comprising at least one”, unless

otherwise mentioned.

The ranges of wvalues should be understood as being

inclusive of the limits, unless otherwise mentioned.

Viscosity

The composition according to the invention is liquid.
The term “liquid” means a composition that flows under

its own weight.

The composition has a wviscosity ranging from 5 to
500 mPa.s, preferably from 10 to 400 mPa.s, more
preferentially ranging from 20 to 150 mPa.s and even

more preferentially ranging from 25 to 100 mPa.s.

The viscosity is measured at 25°C with a Rheomat 180
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viscometer equipped with an MK-R-1, 2 c¢r 3 spindle
depending on the viscosity range and with the
corresponding measuring cup MB-R-1, 2 or 3, at a spin
speed of 200 min™', +the measurement being taken
10 minutes after starting the spinning (after which
time stabkilization of the viscosity and the spin speed

of the spindle is observed}.

Pulverulent phase

The composition according to the invention comprises a

pulverulent phase.

The pulverulent phase may especially comprise pigments,

fillers and/or nacres.

According to one preferred embodiment, the pulverulent
phase of the composition according to the invention

comprises pigments.

The term “pigments” should be understoocd as meaning
mineral or organic particles, which are insoluble in
the 1ligquid organic phase, and which are intended to

colour and/or opacify the composition.

The pigments may be mineral or organic pigments.
Pigments that may be used include metal oxides, for
instance iron oxides (especially yellow, red, brown and
black iron oxides), titanium dioxides, cerium oxide,
zirconium oxide and chromium oxide; manganese vioclet,
ultramarine blue, Prussian blue, cobalt blue and ferric

blue, and mixtures thereof.

Iron oxide and/or titanium oxide  pigments are

preferably used.

The pigments may be treated with a hydrophobic agent to
make them compatible with the organic phase of the
composition. The hydrophobic-treatment agent may be
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chosen from silicones, for instance methicones,

dimethicones or perfluorocalkylsilanes; fatty acids, for

instance stearic acid; metal socaps, for instance
aluminium dimyristate, the aluminium salt of
hydrogenated tallow glutamate, perfluoroalkyl

phosphates, perfluoroalkylsilanes, perfluorcalkyl-
silazanes, polyhexafluoropropylene oxides, polycrgano-
siloxanes comprising perflucroalkyl perfiuoropolyether
groups, and amino acids; WN-acylaminc acids or salts
thereof; lecithin, isopropyl triiscstearyl titanate,

and mixtures thereof.

The N-acylaminc acids may comprise an acyl group
centaining from 8 to 22 carbon atoms, for instance a
Z-ethylhexanoyl, caproyl, lauroyl, myristoyl, palmitoyl,
stearoyl or cocoyl group. The salts of these compounds
may be aluminium, magnesium, calcium, zirconium, =zinc,
sodium or potassium salts. The amino acid may be, for

example, lysine, glutamic acid or alanine.

The term “alkyl” mentiocned in the compounds mentioned
above especially denotes an alkyl group containing from
1 to 30 carbon atoms and preferably containing from

5 to 16 carbon atoms.

Hydrophobic-treated pigments are described especially
in patent application EP-A-1 086 683.

The ©pigments may be present 1in the composition
according to the invention in a content ranging from
0.1% to 30% by weight, in particular ranging from 1% to
20% by weight and more preferentially ranging from 3%
to 15% by weight relative to the total weight of the

composition.

Besides the pigments, the pulwverulent phase of the
compesition according to the invention may comprise

fillers and/or nacres.
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According to one preferred embodiment, the compcsition

according te the invention may comprise fillers.

The term “fillers” should be understood as meaning
colourless or white, mineral or synthetic particles of
any form, which are inscoluble in the medium o¢f the
composition irrespective of the temperature at which

the composition is manufactured.

The fillers may be mineral or organic and of any form,
platelet-shaped, spherical or c¢blong, irrespective of
the crystallographic form (for example lamellar, cubic,
hexagonal, orthorhombic, etc.). Mention may be made of
talc, mica, silica, kaolin, polyamide (Nylon®) powders,
poly-f-alanine powders, polyethylene powders,
polymethyl methacrylates, polyurethane powders such as
the powder of the copolymer of hexamethylene
diisocyanate and of trimethylel hexyl lactone sold
under the name Plastic Powder D-400 by the company
Toshiki, tetrafluorcethylene polymer (Teflon®) powders,
micreonized Wax particles, especially carnauba
microwaxes such as those sold under the name MicroCare
350® by the company Micro Powders, microwaxes of
synthetic wax such as those sold under the name
MicroEase 1145® by the company Micro Powders,
microwaxes consisting of a mixture of carnauba wax and
of polyethylene wax, such as those sold under the names
MicroCare 300® and 310® by the company Micrc Powders,
microwaxes consgsisting of a mixture of carnauba wax and
of synthetic wax, such as those sold under the name
MicroCare 325® by the ceompany Micro Powders,
polyethylene micrcwaxes such as those sold under the
names MicroPoly 200®, 220®, 220L® and 2508® by the
company Micro Powders, and those sold under the name
Cerapure H5-C by the company Shamrock, or polypropylene
microwaxes such as those sold under the name Mattewax
by the company Micro Powders; lauroyllysine, starch,
boron nitride, hollow polymer microspheres such as

these of polyvinylidene chloride/acrylonitrile, for
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instance Expancel® (Nobel Industrie), and of acrylic
acid copolymers, silicone resin powders, in particular
silsesquioxane powders (silicone resin powders
described especially in patent EP 293 785; for example
Tospearls® from Toshibka), elastomeric
polyorganosiloxane particles, precipitated calcium
carbonate, magnesium carbonate, magnesium hydrcgen
carbonate, hydroxyapatite, hollow silica microspheres,
glass or ceramic microcapsules, and metal socaps derived
from organic carboxylic acids containing from 8 to 22
carbon atcems and preferably from 12 to 18 carbon atoms,
for example zinc stearate, magnesium stearate, lithium
stearate, zinc laurate or magnesium mnyristate; barium

sulfate, and mixtures thereof.

According to one preferred embodiment, the composition
according to the invention may comprise a
polytetrafluoroethylene (PTFE) powder, a polyamide
(Nylon®) powder, or a mixture thereof.

The fillers may be present in the composition accerding
to the invention in a total content ranging from 0.1%
te 20% by weight, preferably ranging from 0.2% to 15%
by welght and preferentially ranging from 0.5% to 10%
by weight relative to the total weight of the

compesition.

Besides the pigments and fillers, the particulate phase
of the composition according to the invention may

comprise nacres.

The term “nacres” should be understood as meaning
iridescent particles, especially produced by certain
molluscs in their shell or else synthesized, which are

inscluble in the medium of the composition.

The nacres may be chosen from white nacreocus pigments
such as bismuth oxychloride, mica coated with titanium

or with bismuth oxychloride, coloured nacreous pigments
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such as titanium mica with iron oxides, titanium mica
especially with ferric blue or with chromium oxide or
titanium mica with an organic pigment o0of the
abovementicned type, and also nacreous pigments based

on bismuth oxychloride.

According to one preferred embodiment, the pulverulent
phase of the composition according to the invention may
represent less than 30% by weight, in particular from
0.1% to 30% by weight, preferably from 1% to 25% by
weight, more preferentially from 3% to 20% by weight
and even more preferentially from 10% to 20% by weight,

relative to the total weight of the composition.

Fatty phase

The composition according to the invention may comprise
a fatty phase.

The fatty phase may especially comprise oils, waxes or

pasty fatty substances.

Cils

The fatty phase may comprise at least one volatile or

non-volatile oil.

The term “volatile 0il” means an oil that is capable of
evaporating from the skin in less than one hour at room
temperature and atmospheric pressure. This oil
especlally has a wvapour pressure, at room temperature
(25°C) and atmospheric pressure (760 mmHg), ranging
from 0.13 Pa to 40 000 Pa (107 to 300 mmHg), especially
ranging from 1.3 Pa to 13 000 Pa (0.01 to 100 mmHg) and
in particular ranging from 1.3 Pa to 1300 Pa (0.01 to
10 mmHg) .

In addition, the volatile o0il generally has a boiling

point, measured at atmospheric pressure, ranging from
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150°C to 260°C and especially ranging from 170°C to
250°C.

Advantageously, the wvolatile o©il contains cne o¢r more
volatile organic oils with a flash point ranging from
30°C to 102°C, in particular from 40°C to 55°C and
especially from 40°C to 50°C, and mixtures thereof.

The term “non-volatile o0il” means any medium capable of
remaining on the skin for several hours. A non-volatile
cil in particular has a non-zero vapour pressure at
room temperature and atmospheric pressure, of less than
0.001 mmHg (0.13 Pa).

As volatile oils that may be used in the invention,
mention may be made of linear or branched hydrocarbon-
based volatile oils containing from 8 to 16 carbon
atoms, and mixtures thereof, and especially branched
C3—Ci¢ alkanes, for instance Cp-Ci15 1socalkanes (also
known as isoparaffins), isododecane, isohexadecane, for
example the oils sold under the trade names Isopar® or
Permethyl®, and branched C(3-Ci5 esters, for instance
ischexyl necpentanoate, and mixtures therecf.

Isododecane is used in particular.

The wvolatile oils may also be silicone oils optionally
comprising alkyl or alkoxy groups that are pendent or
at the end of a silicone chain, and wvolatile flucro

olls, and mixtures thereof.

As volatile silicone o¢ils that may be used in the
invention, mention may be made of linear, branched or
cyclic silicone oils with a viscosity at room
temperature of less than 8 mm?/s and especially
containing from 2 to 7 silicon atoms, these silicones
optionally comprising alkyl or alkoxy groups containing
from 1 to 10 carbon atoms that are pendent or at the
end of each silicone. As wvolatile silicone oils that

may be used in the invention, mention may especially be
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made of octamethylcyclotetrasiloxane, decamethylcyclo-

rentasiloxane, dodecamethylcyclohexasiloxane, hepta-
methylhexyltrisiloxane, heptamethyloctyltrisiloxane,
hexamethyldisiloxane, octamethyltrisiloxane, deca-

methyltetrasiloxane and dodecamethylpentasiloxane, and
mixtures thereof.

The volatile fluoro o0il generally does not have a flash

point.

Volatile fluoro oils that may be mentioned include
nonafluorcethoxybutane, nonafluoromethoxybutane,
decafluoropentane, tetradecafluorohexane and

dodecafluoropentane, and mixtures thereof.

The additicnal wvolatile oil may be present in a content
ranging from 1% to 90% by weight, preferably from 2% to
80% by weight and even more preferentially from 3% to
65% by weight relative to the total weight of the

composition.

The composition may also comprise at least one other

non-volatile oil.

As non=-volatile oils that may be used in the invention,
mention may be made of hydrocarbon-based oils of
mineral or synthetic origin, such as linear or branched
hydrocarbons, for instance liguid paraffin or
derivatives thereof, liguid petroleum jelly,
polydecenes, hydrogenated polyisobutene such as Parleam
sold by the company Nippen 0il Fats, and squalane of
synthetic or plant origin; oils of animal origin, for
instance perhydrosqualene; hydrocarbon-based oils of
plant origin with a high <triglyceride content
consisting of fatty acid esters of glycerol, the fatty
acids o©of which may have varying chain lengths, these
chains possibly being linear or branched, and saturated
or unsaturated, especially fatty acid triglycerides

especially of 4 to 22 carbon atoms, for instance
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heptanoic or cctanoic acid triglyceride, and
capric/caprylic acid triglyceride, or alternatively
hydroxylated triglycerides, such as sweet almond oil,
beauty-leaf oil, palm o0il, grapeseed o0il, sesame oil,
arara oll, rapeseed oil, sunflower o¢il, cotton oil,
apricot oil, castor oil, alfalfa oil, marrow oil,
blackcurrant oil, macadamia oil, musk rose oil,
hazelnut o0il, avcocade o0il, Jjojoba o0il, olive o0il,
cereal (corn, wheat, barley or rye) germ oil, or shea
butter; fatty acid esters, in particular of 4 to 22
carbon atoms, and especially of octancic acid, of
heptanoic acid, of lanolic acid, of oleic acid, of
lauric acid or of stearic acid, for instance propylene
glycol dioctanocate, propylene glycol monoisostearate,
polyglyceryl-2 diisostearate or neopentyl glycol
diheptanocate; synthetic esters of formula R;COOR; in
which R; represents a linear or branched higher fatty
acid residue containing from 7 to 40 carbon atoms and
R; represents a branched hydrocarbon-based chain
containing from 3 to 40 carbon atoms, for instance
purcellin o0il (cetostearyl octanoate), isononyl
isononanocate, isodecyl neopentanocate, C;z to Cis alkyl
benzoate, 2-ethylhexyl palmitate, 2-cctyldodecyl
stearate, 2-octyldodecyl erucate, isostearyl
iscstearate, 2-octyldodecyl benzoate, alcohel or

polyalcohol octanocates, decancates or ricinoleates,

isopropyl myristate, isopropyl palmitate, butyl
stearate, hexyl laurate, diisopropyl adipate,
2-ethylhexyl palmitate, 2-hexyldecyl laurate,

Z2-octyldecyl palmitate, 2-octyldodecyl myristate,
2-diethylhexyl succinate, diisostearyl malate or
glyceryl triisostearate or diglyceryl triisostearate;
hydroxylated esters, for instance isostearyl lactate,
“octyl hydroxystearate, octyldodecyl hydroxystearate,
diisostearyl malate, triisocetyl «citrate; diethylene
glycol diisononanoate; pentaerythritol esters; esters
of aromatic acids and of alcohols containing 4 to 22
carbon atoms, especially tridecyl trimellitate; Cg=Cag

higher fatty acids such as oleic acid, linoleic acid,
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linolenic acid or isostearic acid; Cg-Css higher fatty
alcohols such as oleyl alcochol, 1linoleyl alcohol,
linolenyl alcohol, isostearyl alcohol or
octyldodecancl; synthetic ethers containing at least
7 carbon atoms, silicone olls such as
polydimethylsileoxanes (PDMS) that are liguid at room

temperature, linear, and opticnally phenylated, such as

phenyltrimethicones, phenyltrimethylsiloxydiphenyl-
siloxanes, diphenyl dimethiccnes, diphenylmethyl-
diphenyltrisiloxanes, liquid 2-phenylethyl

trimethylsiloxysilicates, optionally substituted with
aliphatic and/or arcmatic groups, for instance alkyl,
alkoxy or phenyl groups, which are pendent and/or at
the end of a silicone chain, these groups containing
from 2 to 24 carbon atoms and being optionally
fluorinated, or with functional groups such as hydroxyl,
thiol and/or amine groups; polysiloxanes modified with
fatty acids, fatty alcochols or polyoxyalkylenes, for
instance dimethicone copolyols or alkylmethicone
copolyols; liquid fluorosilicones; c¢r caprylic/capric
aclid triglycerides, for instance those scld by the
company Stearineries Dubois or those sold under the
names Miglyol 810, 812 and 818 by the company Dynanit

Nobel; and mixtures thereof.

The additional volatile or non-volatile oils may be
present in a content ranging from 1% to 90% by weight,
preferably from 2% to 80% by weight and even more
preferentialily from 3% to 65% by weight relative to the
total weight of the composition.

Waxes and pasty substances

The fatty phase of the composition according to the
invention may also comprise at least one wax, at least
one gum and/or at least one pasty fatty substance,
which is silicone-based or non-silicone-based, of plant,

animal, mineral or synthetic origin.
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Focr the purpose of the present invention, the term
“wax” means a lipophilic fatty compound that is solid
at room temperature (25°C), with a reversible
sclid/liquid change of state, having a melting point of
greater than 30°C which may be up to 200°C, a hardness
of greater than 0.5 MPa, and having an anisotropic
crystal organization in the solid state. By bringing
the wax to its melting point, it is possible to make it
miscible with oils and to form a microscopically
homogeneous mixture, but on returning the temperature
of the mixture to room temperature, recrystallization

of the wax in the oils of the mixture is obtained.

For the purposes of the present invention, the waxes
may be hydrocarbon-based waxes, silicone waxes and/or
fluoro waxes, optionally comprising ester or hydroxyl
functions. They are especially of natural origin, for
instance optionally modified beeswax, carnauba wax,
candelilla wax, ouricury wax, Japan wax, cork fibre wax
or sugarcane wax, ceresin, paraffin wax, lignite wax,
microcrystalline waxes, lanolin wax, montan wax,
ozokerites, hydrogenated oils, for instance
hydrogenated Jjojoba o©il or waxes obtained from the
copolymerization of ethylene, waxes obtained by
Fischer-Tropsch synthesis, fatty acid esters and
glycerides that are solid at 45°C, silicone waxes, for
instance alkyl, alkoxy and/or esters of
poly (di)methylsiloxane that are solid at 45°C,
containing from 10 to 45 carbon atoms, and certain
fatty acids, for instance stearic acid, myristic acid

or behenic acid, and mixtures thereof.

The wax may represent from 0.01% to 20% by weight and
especially from 0.1% tco 10% by weight relative to the
total weight of the composition. According to one

embodiment, the composition may be free of waxes.

For the purposes of the invention, the term “pasty
compound” means a compound with a melting peint ranging
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from 25°C to 60°C and preferably from 30°C to 45°C, and
having a hardness ranging from 0.001 to 0.5 MPa and
preferably from 0.005 to 0.4 MPa.

Examples of ©pasty fatty substances that may be
mentioned include PDMSs with pendent chains of the
alkyl or alkoxy type containing from 8 to 24 carbon
atoms, for instance stearyl dimethicone, and especially
those sold by Dow Corning under the references DC2503
cr DCO05514; esters of fatty alcohol or of fatty acid
containing from 20 to 25 carbon atoms (a melting point
especially from 20°C to 35°C and/or a viscosity at 40°C
ranging from 0.1 to 40 Pa.s), for instance cholesterol
esters such as hydrogenated triglycerides of plant
origin, for instance the hydrogenated castor oil sold
under the name Thixinr by the company Rheox, polyvinyl
laurate, arachidyl propionate, triisostearyl or cetyl
citrate, PVP/eicosene copolymer; isoprepyl lanolins
with a viscosity from 10 to 25 Pa.s and preferably from
19 to 25 Pa.s and/or a melting point of 25°C to 45°C,

and mixtures thereof.

The composition of the invention may also comprise at
ieast one alkyl, alkoxy or phenyl dimethicone, for
instance the product sold under the name Abil wax 2440®
by the company Goldschmidt.

Aqueous phase

The composition according to the invention may comprise

an aquecus phase comprising water.

The water may be a floral water such as cornflower
water and/or a mineral water such as eau de Vittel, eau

de Lucas or eau de La Roche Posay and/or a spring water.

The aquecus phase of the compecsition may also comprise
organic solvents that are miscible with water at room

temperature (25°C), for instance moncalcohols
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centaining from 2 to 6 carbon atoms, such as ethancl or
isopropanol; polyols especially containing from 2 to 20
carbon atoms, preferably containing from 2 to 10 carbon
atoms and preferentially containing from 2 to 6 carbon
atoms, such as glycercl, propylene glycel, butylene
glycol, pentylene glycol, hexylene glyccl, dipropylene
glycol or diethylene glycol; glycol ethers (especially
containing from 3 to 16 carbon atoms) such as (Ci-
Cs)alkyl ethers of mono-, di- or tripropylene glycol,
or (C;-C4)alkyl ethers of mono-, di- or triethylene

glycol, and mixtures thereof.

The aquecus phase may also ccomprise stabilizers, for
example sodium chloride, magnesium dichloride and

magnesium sulfate.

The aqueous phase may alsc comprise any water-soluble
cr water-dispersible compound that is compatible with
an aquecus phase, such as gelling agents, film-forming
pelymers, thickeners, surfactants or water-scluble

active agents, and mixtures thereof.

According to one preferred embodiment, the composition
according to the invention comprises less than x% by
weight of gelling agents and/or thickeners. According
to a more preferred embodiment, the composition
according to the invention is free of gelling agents

and/or thickeners.

The aqueous phase (water and optionally the water-
miscible organic solvent(s)) may be present in a
content ranging from 5% to 99.5% by weight, especially
ranging from 10% to 90% by weight and in particular
ranging from 15% to 80% by weight relative to the total

weight of the composition.

Dzes

The composition according to the invention may also
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comprise at least one soluble dye.

The soluble dye may be chosen from water-scluble dyes
and liposoluble dyes, and mixtures thereof.

The dyes that may be used in the compositions according
te the invention are ™“direct dyeing systems”, i.e.
colouring agents or a mixture of colouring agents which,
when placed in contact with the makeup support,
generally the skin, instantaneously afford an

assoclated colouring effect.

Compounds that exert a delayed colouring effect on
human skin, 1ike derivatives bearing a ketone group,
for instance hydroxymethyl ketones and in particular
dihydroxyacetone (DHA) and alsc methylglyoxane, are
thus excluded from this definition. In particular, as
opposed to the direct dyeing system according to the
invention, these compounds cause a non-immediate

colouring effect.

The water-soluble dyes according to the invention may
be of natural or synthetic origin, and c¢f plant or
animal origin, in particular natural dyes of plant

origin.

As illustrations of water-soluble natural colouring
agents that may be used according te the invention,
mention may be made particularly of caramel, beetroot
juice and carmine, betanine (beetroot), cupric
chlorophylline, methylene blue, anthocyanins {enocyanin,
black carrot, hiblscus or elder) and ribofiavin. The
synthetic water-scluble dyes are, for example, FDC Red
4, DC Red 6, DC Red 22, DC Red ZB, DC Red 30, DC Red 33,
DC Orange 4, DC Yellow 5, DC Yellow 6, DC Yellow 8§, FDC
Green 3, DC Green 5 and FDC Blue 1.

The liposoluble natural dyes that may be used in the

compositions according to the invention may be chosen



(87) JP 2009-190789 A 2009.8.27

from Sudan red, B-carotene, carotencids, lycopene, palm
oil, annatto, Sudan brown, quincline yellow,
xanthophylls (capsanthin, capsorubin or Ilutein}, and
curcumin. Examples of synthetic colouring agents that
may be mentioned include synthetic liposcluble dyes,
for instance DC Red 17, DC Red 21, DC Red 27, DC Green
6, DC Yellow 11, DC Viclet 2 and DC Orange 5.

As other natural colouring agents that may be suitable
for use in the present invention, mention may be made
more particulariy of anthocyans from flowers or fruit
or derivatives thereof, flavonoids and tannins
extracted from native or fermented plants, Jjuglone,
lawsone, extracts of fermented soybean, of algae, of
fungi or of microorganisms, flavylium salts that are
unsubstituted in position 3, as described in patent EP
1 172 091, extracts of Gesneria fulgens, Blechum
procerum, Saxifraga and pigments that may be obtained
by extraction with an organic or agueous-organic
solvent of a culture medium of micromycetes of the type

Monascus monascus.

The water-soluble or liposoluble dissolved dye({s) under
consideration in the context of the present invention
may be present in the composition in a content ranging
from 0.001% to 5% by weight, especially from 0.01% to
3% by weight and more particularly from 0.025% to 1% by
weight relative to the total weight of the composition.

Additives

The composition according to the invention may comprise
at least one other common cosmetic ingredient, which
may be chosen especially from antioxidants, fragrances,
preserving agents, neutralizers, surfactants,
sunscreens, vitamins, moisturizers, anti-wrinkle active
agents, emollients, hydrophilic or lipophilic active
agents, free-radical scavengers, deodorants,

sequestrants and film-forming agents, and mixtures
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thereof.

Galenicals

The composition according to the invention may be in

various liquid galenical forms.

For example, it may be in the form of an oil-in-water,
water—-in-oil or multiple emulsion, an agqueocus or

aqueous-alcoholic solution, and even in two-phase form.

According to one preferred embodiment, the composition
according to the invention is in the form of an aqueous
or agueous-alcoholic solution or in the form of an oil-
in-water, water-in-oil or multiple emulsien, and mocre

preferentially a water—-in-ocil emulsion.
According to one preferred embodiment, the composition
according to the invention 1is in the form of an

emulsion.

The invention 1s presented in greater detail in the

examples hereinbelow.
EXAMPLES:

Example 1: spraying of a liquid foundation

A liquid foundation having the composition below was
prepared:
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mass$
Cetyl PEG/PPG-10/1 dimethicone seld| 1.44
under the reference Abil EM 20 by the
company Goldschmidt

Al | Polyglyceryl 4 isostearate scld under 0.48
the reference Isolan GI 34 by the
company Goldschmidt

Isododecane 33.10

Distearyldimethylammonium-modified 0.48

AZ? | hectorite so0ld under +the reference

Bentone 38 VCG by the company Elementis

Isododecane 5.00

Yellow iron oxide coated with aluminium 2.24

stearcyl glutamate

Yellow iron oxide coated with aluminium 0.51

A3 | stearcyl glutamate

Black iron oxide coated with aluminium 0.45

stearoyl glutamate

Titanium dicxide coated with aluminium &.80

stearyl glutamate

a4 PTFE 1.10
Nylcn 12 powder 0.90
Demineralized water 34.3

B | Magnesium sulfate 0.56
Octane-1,2-diol 0.24
Glycerol 2.40

C | Ethanol 10.00
TOTAL 100%

Procedure

The constituents of phase Al are weighed out in the
main beaker and A2 is then added with stirring using a
Moritz blender at 1500 rpm while maintaining at room

temperature.

Phase A3 1s prepared separately by grinding the
pigments in a three-roll mill, and this phase is then
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added with stirring to the preceding mixture.

Phase A4 is then added with continued stirring.

To prepare the aqueous phase, the water is brought to
the boiling peoint and the other constituents cf phase B
are then added.

The emulsion is prepared at room temperature. The two
prhases should then have a temperature in the region of

room temperature.

The aqueous phase is poured intoc the fatty phase while
gradually increasing the stirring speed of the Moritz
biender up to 2500 rpm.

After the addition, the mixture is left stirring for 10
minutes, and the ethanocl is then added at room

temperature.

Viscosity measurement

The viscosity is measured at 25°C with a Rheomat 180
viscometer egquipped with an MK~R2 spindle and an MB-R2
measuring cup with a volume of 60 ml, at a spin speed
of 200 min %, the measurement being taken after 10
minutes of spinning (after which time stabilization of
the wviscosity and the spin speed of the spindle is
observed).

The viscosity of the composition of Example 1, measured
according to this protocel, is 45 mPa.s.

Spraying tests

The composition of Example 1 is sprayed onto half of a
face using apparatus as described in patent application
WO 93/10910 and WO 55/15822 from The Technology
Partnership PLC, as described in the present patent
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application from page 4, line 13 to page 6, line 29.

The same composition is applied to the other half of

the face using a pad of cotton wool.

The pleasantness on application and the makeup result

of the two modes of application are then compared.

Spraying of the product affords a sensation of
lightness and freshness that is much less noticeable

with the applicaticn by cotton wool.

Spraying avoids the fingers from becoming stained,
unlike the cotton wcel.

The makeup result obtained by spraying is more natural,
the imperfections, in particular the marks and the
pores, are less pronounced, and the result is uniform
and does not require any retouching by finger. Spraying
thus also makes it peossible to avoid getting the hands
dirtyvy.

The composition of Example 1 may also be sprayed using
the device for spraying the said compositicn,
comprising a sonotrode (82) of longitudinal axis X,
coupled to a piezoelectric transducer, this sonotrode
being fed with composition via a channel that opens
along the axis X onto an end flange (140) defining a
surface (4) for ejection of product particles, the
flange being capable of bending under the effect of the
vibrations of the sonotrode so as to spray the
composition in the form of droplets, as described in
the present patent application from page 9, line 6 to
page 34, line 6.

The same pleasantness on application and the same
makeup result as 1in the preceding test are then
obtained.
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A liquid foundation having the following composition

was prepared:

mass?
Bis-PEG/PPG-14/14 dimethicone in 1.80
cyclopentasiloxane sold under the
reference Abil EM 87 by the company
a1 Goldschmidt
Isostearyl diglyceryl succinate sold 0.60
under the reference Imwitor 780 K by
the company Sasol
Butyl paraben 0.25
Isododecane 44.25
an Distearyldimethylammonium-modified Q.60
hectorite scold under the reference
Bentone 38 VCG by the company Elementis
Cyclopentasiloxane 5.00
Yellow iron oxide coated with aluminium 2.24
stearyl glutamate
Yellow iron oxide coated with aluminium 0.51
A3 ! stearyl glutamate
Black iron oxide coated with aluminium 0.45
stearoyl glutamate
Titanium dioxide coated with aluminium 6.80
stearoyl glutamate
a4 PTFE 1.40
Nylon 12 powder 1.10
Demineralized water 30.25
Methyl paraben 0.25
B | Magnesium sulfate 0.70
Phenoxyethancl 0.5
Cctane-1,2-diol 0.3
Glycerol 3.00
TOTAL 100%
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Procedure

Phase Al is ©prepared by weighing out the three
constituents and the mixture is heated up to 75°C so as
to obtain a clear medium, and phase A2 is then added at
room temperature with stirring using a Moritz blender
at 1500 rpm.

Phase A3 1is prepared separately Dby grinding the
pigments in a three-roll mill, and this phase is then

added with stirring to the preceding mixture.

Phase A4 is then added with continued stirring.

Tc prepare the aqueous phase, the constituents of phase
B are weighed out and then brought to the boiling point.

The emulsion is prepared at room temperature. The two
phases should then have a temperature in the region of

rocom temperature.
The aqueocus phase is poured into the fatty phase while
gradually increasing the stirring speed of the Moritz

blender up to 2500 rpm.

After the addition, the mixture is left stirring for 10

minutes at room temperature.

Viscosity measurement

The viscosity of the composition of Example 2, measured
according to the preceding protocol, is 45 mPa.s.

Spraying tests

The compositicn of Example 2 is sprayed onto half of a
face using apparatus as described in patent application
WO 93710910 and WO 95/15822 from The Technology
Partnership PLC, as described in the present patent
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application from page 4, line 13 to page 6, line 29.

The same composition is applied to the other half cof

the face using a pad of cotton wool.

The pleasantness on application and the makeup result

of the two modes of application are then compared.

Spraying of the product affords a sensation of
lightness and freshness that is much less noticeable
with the application by cotton wool.

Spraying avoids the fingers from becoming stained,

unlike the cotton wool.

The makeup result obtained by spraying is more natural,
the dimperfections, in particular the marks and the
pores, are less pronounced, and the result is uniform
and does not require any retouching by finger. Spraying
thus alsc makes it possible to avoid getting the hands
dirty.

The composition of Example 2 may also be sprayed using
the device for spraying the said composition,
comprising a sonotrode (82) of longitudinal axis X,
coupled to a piezoelectric transducer, this sonctrode
being fed with composition via a channel that opens
along the axis X onto an end flange (140) defining a
surface (4} for ejection of product particies, the
flange being capable of bending under the effect of the
vibrations of the sonotrode so as to spray the
composition in the form of droplets, as described in
the present patent application from page 9, line 6 to
page 34, line 6.

The same pleasantness on application and the same
makeup result as in the preceding test are then

obtained,
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Example 3: spraying of a liquid foundation
A liguid foundation having the following compositicn
was prepared:
mass%
Cetyl PEG/PPG-10/1 dimethicone sold 1.44
under the reference Abil EM 90 by the
company Goldschmidt
Al | Polyglyceryl 4 iscostearate sold under 0.48
the reference Isolan GI 34 by the
company Goldschmidt
Cyclopentasiloxane 35.60
Distearyldimethylammonium-modified 0.48
A2 | hectorite sold under the reference
Bentone 38 VCG by the company Elementis
Cyclopentasiloxane 5,00
Yellow iron oxide coated with aluminium 2.24
stearoyl glutamate
Yellow iron oxide coated with aluminium 0.51
A3 | stearoyl glutamate
Black iron oxide coated with aluminium 0.45
stearyl glutamate
Titanium dioxide coated with aluminium 6.80
stearoyl glutamate
N PTFE 1.10
Nylon 12 powder 0.90
Demineralized water 20.00
Magnesium sulfate 0.56
B | Methyl paraben 0.08
Phenoxyethanol 0.12
Octane-~1, Z2-diol 0.24
Glycerol 2.40
C | Cyclopentasiloxane 21.60
TOTAL 100%
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Procedure

The constituents of phase Al are weighed out in the
main beaker and A2 is then added with stirring using a
Moritz blender at 1500 rpm while mzintaining at room
temperature.

Phase A3 is ©prepared separately by grinding the
pigments in a three-roll mill, and this phase is then
added with stirring to the preceding mixture.

FPhase A4 is then added with continued stirring.

To prepare the aquecus phase, the constituents of phase
B are weighed out and then brought to the boiling point.

The emulsion is prepared at room temperature. The two
phases should then have a temperature in the region of
room temperature.

The aqueous phase is poured into the fatty phase while
gradually increasing the stirring speed of the Moritz
blender up tc 2500 rpm.

After the addition, the mixture is left stirring for 10

minutes, and phase C is then added at room temperature.

Viscosity measurement

The viscosity of the composition of Example 3, measured
according to the preceding protocol, is 60 mPa.s.

Spraying tests

The composition of Example 3 is sprayed onto half of a
face using apparatus as described in patent application
WO  93/10910 and WO 95/15822 from The Technology
Partnership PLC, as described in the present patent
application from page 4, line 13 to page 6, line 29.
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The same composition is applied to the other half of

the face using a pad of cotton wool.

The pleasantness on application and the makeup result

of the two modes of application are then compared.

Spraying of the product affords a sensaticn of
lightness and freshness that is much less noticeable

with the application by cotton wool.

Spraying avoids the fingers from becoming stained,

unlike the cotton wecol.

The makeup result obtained by spraying is more natural,
the imperfections, 1in particular the marks and the
pores, are less pronocunced, and the result is uniform
and does not require any retouching by finger. Spraving
thus also makes 1t possible to avoid getting the hands
dirty.

The composition of Example 3 may also be sprayed using
the device for spraying the said composition,
comprising a sonotrode (82) of longitudinal axis X,
coupled to a piezoelectric transducer, this sonotrode
being fed with composition wvia a channel that opens
along the axis X onto an end flange (140) defining a
surface (4) for ejection of product particles, the
flange being capable of bending under the effect of the
vibrations of the sonotrode soc as to spray the
composition in the form of droplets, as described in
the present patent zpplicaticn from page 9, line 6 to
page 34, line 6.

The same pleasantness on application and the same
makeup result as in the preceding test are then

obtained.
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1. Cosmetic assembly comprising:

i) a cosmetic or dermatological composition
contained in a reservoir, the said composition being
liquid and comprising, in a physiologically acceptable
medium, at least one pulverulent phase, and the said
composition having a viscosity ranging from 5 to
500 mPa.s,

ii) a device for spraying the said composition,
comprising a sonotrode (82) coupled to a piezoelectric
transducer and whose ejection surface is fed with
compeosition via a hollow tube in fluid coupling with

the reservoir and with the sonotrode.

2. Cosmetic assembly according to the preceding claim,
characterized in that one end of the hollow tube is
connected to a channel that at least partially crosses
the sonotrcde and that opens onto an end flange
defining a surface for ejection of the composition in
the form of droplets, the channel opening onto the said
ejection surface a non-zero distance from a peripheral
edge of the said surface, and the channel having a

circular cross section, over its entire length.

3. Cosmetic assembly according to Claim 2,
characterized in that the sonotrode is of longitudinal
axis X, the said channel opening onto the ejectioen

surface along the said axis X.

4. Cosmetic assembly according to Claim 2,
characterized in that the flange is capable of bending
under the effect of the vibrations of the sonotrode so

as to spray the composition in the form of droplets.

5. Cosmetic assembly according to the preceding claim,
characterized in that the thickness (e} of the flange

is between 0.4 mm and 0.6 mm.
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6. Cosmetic assembly according to any one of the
preceding claims, the ratio largest diameter (D;) of
the flange/thickness (e} of the flange being between 12
and 32.

7. Cosmetic assembly according to any one of the
preceding claims, the frequency being between 30 kHz
and 200 kHz, preferably between 100 and 200 kHz, and
better still 100 kHz + 10%.

8. Cosmetic assembly according to Claim 2 or any one
of the preceding claims dependent therecn,
characterized in that the sonotrode alsoc comprises a
porticn of decreasing diameter extended by a
cylindrical portion (132) that is connected to the end
flange, the ratio diameter (D;} of the flange/diameter
(D;) of the cylindrical portion being between 12 and 32.

9. Cosmetic assembly according to any one of the
preceding claims, characterized in that the composition
has a wviscosity ranging from 10 to 400 mPa.s, more
preferentially ranging from 20 tc 150 mPa.s and even
more preferentially ranging from 25 to 100 mPa.s.

10. Cosmetic assembly according to any one of the
preceding claims, characterized in that the pulverulent

phase comprises pigments.

11. Cosmetic assembly according to the preceding claim,
characterized in that the pigments are present in a
content ranging from 0.1% to 30% by weight, preferably
from 1% to 25% by weight and more preferentially from
3% to 20% by weight.

12. Cosmetic assembly according to any one of the
preceding claims, characterized in that the pulverulent

phase comprises fillers.

13. Cosmetic assembly according to the preceding claim,
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characterized in that the fillers are present in a
content ranging from 0.1% to 20% by weight, preferably
ranging from 0.2% to 15% by weight and preferentially
ranging from 0.5% to 10% by weight relative to the
total weight of the composition.

14. Cosmetic assembly according to any one of the
preceding claims, characterized in that the composition
is in the form of an aqueous or agqueous-alcoholic
solution or in the form of an oil-in-water, water-in-
cil or multiple emulsion, and more preferentially a

water-in-oil emulsion.

15. Process for making up the skin, in particular for
obtaining a homogeneous, natural deposit, especially of
makeup, which does not highlight the relief
imperfections of the skin , comprising at least one
step of spraying a cosmetic or dermatological
composition using a device according to any one of
Claims 1 to 14.

1 Abstract

The present invention relates to a cosmetic assembly
comprising a cosmetic or dermatological composition
contained in a reservoir, the said composition being
liguid and comprising, in a physiclogically acceptable
medium, at least cone pulverulent phase, and the said
composition having a viscosity ranging from 5 to
500 mPa.s, and to a device for spraying the said
composition, comprising a sonotrode (82) that is fed
with composition wvia a hcllow channel for feeding with
product to be sprayed.

2 Representative Drawing

Fig. @
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