JP 2004-524400 A 2004.8.12

(19) BFEHFEF(P) GERE - N ()] (1) SR HBARES
$53%2004-524400
(P2004-524400A)
43) £%E FMR165E8H 120 (2004.8.12)
(51) Int.CL." Fl F—va—F (BE)
COo8L 23/00 CO8L 23/00 4F 100
B32B 27/32 B32B 27/32 z 41002
co8L 57/00 CO8L 57/00
SERR RBR PESEERE (£ 103 B)
@1) S 15 ER2002-564998 (P2002-564998) | (71) HEEA 599056437
(86) (22) HEEE FRLL3EI2H6H (2001, 12.6) AN—Zh 4 IRAF4T FONT 4
85) BIFRCIRME  FARISESA 130 (2003.8.13) % Hm—
(86) EREIHEE S PCT/US2001/046584 FTAVAERE, I4AVE2 55144-—
87 EELMER  W02002/064674 1000, &> F HF—i, AY—TL
(87) HEAME FRL L4458 A 22 (2002. 8. 22) b E—
(31) BSEIEEESBE  09/783, 356 (74) fRIE A 100062144
(32) ®5&H FRRI3E2A 146 (2001.2. 14) #EL Bl B
(33) BAEEEBE  KE (S (74) RIBA 100088801
#EL LUE T
(72) BIAE TN b4 h—A—

TAVAERESS133-3427 3%
VAR - B—, BRAP - AT 4 A
w2 A35427

B EICHE S

(54) (READEF] ATELRVELE=LORER

GNHOOOD
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000
0oooooo

2.0 4

Deformation Index

1.0

1.8 -
1.6 +
1.4

1.2

48

49

47

castflm 2x2  3x3 4x4  6x6

Stretch Ratio, MD x TD



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

OoooooooDooDoooooooDoooogoooao

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

O
O

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

(2)

JP 2004-524400 A 2004.

.12

10

20

30

40

50



e R ey [ s R s [y |

Ooooooo0oooooooo00 oo oDooooooDoooogogo-g
OOo0Doooo4oUoooooooo0 oo oDoooooooDooogogog
Oo0o0oooo4dUoooDoooUdUoooDoDooogoDUooDoooggaog
Ooooooooooooooo0ooDooooooooooogogao-g
Oooooooooooooo0 oo oooooooDoooogoQgoQg

OoooooooDooDoooooooDoooogoooao

O 0Oooo
O 0Oooo
O 0Oooo

Ooooooooooooooooooodg
OoooDoooooooooogoooooodg

OOoooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
OoooooQgogoao

OO oo
O 0ooo
O 0Oooo
O oOooo

O 0OoOooog
O 0Ooo0ooOoao
O Ooo0ooo
O Ooooo

O O

O
O
O

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

)

JP 2004-524400 A 2004.

O
O
O
O
O
O
O
O
O
O
O

.12

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

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

Ooooooooogoogoao
Oooooooogogoao
OOoDooooogogogao
Oooooooooogoao
Ooooooooogoogoo
Oooooooogogogoo
Oooooooogogoao
OoDooooogogogao
OooooooooogooOoo
Ooooooooogoogoao

Oo0oooogoQgg

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
O
O
O
O
O
O
O
O
O

OoooooogooQooooao
Oooooogogogoooao
OO0 oDooogogogoooao
Oooooooogooooao
Ooooocooooooao
Ooooooogooooao
Ooooooogooooao
OO0 oooogogoooao
OoooooooOooOoooao
Oooooocooooooao
Oooooooooooao
Ooooooogogogoooao
Oooooogogogoooao
OoooooooOooOoooOoao
Ooooocooogooooao
Oooooooooooao
Ooooooogogooooao
OoDooooogogogoooao
OO0 oDooogogooooao
Oooooooooooao
Ooooocooooooao
Oooooooooooao

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
O
O
O
O
O
O
O
O
O

Oooooogogdg

Ooooooggdg

OooOoooooQdgdg

Ooo0oooogoQgdg

OoooooogoQgog

Oo0oooogoQgdg

Ooooooggdg

OooOoo0ooooQgadg

Ooo0oooogoQgdg

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

Oo0oooogQgdg

Ooo0oooogoQgdg

Oooooogogdg

(4)

OooOoo0oooodgadg

OoooooogoQgdg

Oo0oooogQgdg

OoooooogoQgg

Ooooooggg

OoOoooogoood

OooooooQgdg

Oo0oooogoQgdg

JP 2004-524400 A 2004.

OooooogQgog
Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg
Oooooogogdg
OooOooooodgadg
OoooooogoQgdg

OOoo0ooooao

OOoooooog

OOoo0ooooaog

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

O

O

Oooooooogogoao
OO0 ooDooogogogao
Ooooooooogoogoao
Ooooooooogoogoao
Ooooooooogogogoao
Oooooooogogoao
OO0 ooooogogogao
Ooooooooogoogoao
Ooooooooogoogogoo
Ooooooooogoogoo
Oooooooogogoao
Ooooooogogogao

[ |
O d
O d
O
O
O
O
(]
O
O
O

.12

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

OoOoooooo0oooooo4o0 oo ooo oD UoooDoDoDoooDoooDoDooogogQgoooao

OOoDooooo0oooDoooooooooogogodg

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood

O

Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

()

JP 2004-524400 A 2004.

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

Oo0oooogoQgg

e e e e e e e s e I A

O

OOooooooooooooUoo oo oDoooo oo oDoDoDoUUoooDoDooogoooao

Oooooogogdg

Ooooooggdg

OooOoooooQdgdg

Ooo0oooogoQgdg

OoooooogoQgog

Oo0oooogoQgdg

Ooooooggdg

OooOoo0ooooQgadg

Ooo0oooogoQgdg

Oo0oooogQgdg

OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao

(6)

JP 2004-524400 A 2004.8.12

OOoooooog
OOoo0ooooaog

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo
OooooooogooQoogoo
OoooooogoQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

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

O Ooooo
O Ooooo
O OooOooo

OoooooogooQgogoog

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

OooooogoQgoao
OooooogQgoao
OO0 ooooggogao
Oooo0oooQgoao
OooooooQgoo
OooooogoQgoao
OooooogogQgogoao
Ooooooggogao
Oooooooogoao
OooooooQgoao
OoooooogoQgoao

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

O 0Oooo

O 0Oooo

O Oooo

O Oooo

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

O Oooo

Ooooooogod
OOoooooogd
OoOooooood
Ooooooood
Oooooooogod
Oooooooogd
OOoooooogd
OOo0Dooooogd
OoOooooood
Oooooooogod
Oooooooogod
OOoooooogd
O0oooooogd
Ooooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd
OoOooooood
Oooooooogod
Oooooooogod
Ooooooogd
OOoooooogd

O Oooo

€]

O
O

O 0oo o
O 0Oooo

O
O
O
OJ
O
O
O
O
OJ
O
O

O Oooo

O Oooo

O Oooo

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

|

O Oood

O 0Oooo

O Oooo

JP 2004-524400 A 2004.

O Oooo

O Oooo

O 0Ooogo

OO0 ooooog

O 0ooo

Ooooooooo

O Oooo

Oooooooo

O Oooo

Oooooooog

O Oooo

O oo oooog

O Oooo

O 0O0ogooooog

O 0ooo

Oooooooo

O 0Oooo

Oooooooog

O Oooo

Ooooooog

O Oooo

O oo oooog

.12

O Oooo

O 0o oooodg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

e A s e s e e ) e e ) e e A |
Oooooocooo0oooooooooDoDoooo oo oDoooooooDoDoooooooooodo

Ooooocoooooooooooooao

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oo0oooooggogooao
OoooooooogoOooOoao
Ooooooooogooao
OoooooogogoQgooao
OoooooogoQgooao
Oooooooggooao
OO0 ooooggogoao
Ooooooooogooao
OoooooogooQogooao
OoooooogoQgooao
OoooooogQgooao
OO0 oooooggogogoao
Ooooooooogooao
Oooooooogoogooao
OoooooogoQgooao
OoooooogogQgooao
Oo0Doooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogQgooao
OoooooogogQgooao
Oo0oooogogogooao

OO0Oo0oo0ooogod
I A
OOoo0oood
OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

Oo0oooooooooDoooooooooodg
OOo0oooooooooDoooooooooao
OOo0oooooooooDoooogogogooooao
OO0 o0DooooogoooDooogoggooooao
Oo0ooooooooooooooogogooooao
OOo0ooooooooooooooooooao
OOo0oooooooDooDoooooooooao
OOo0oooooooooDoooogogogooooao
OO0 oooooog4gogooDooogoggooooao
OOo0oooooooooooooooooooao
Oo0ooooooooooooooooooao
OOo0oooooooooDoooooooooao
OOo0ooooooooooDooooogooooao
OO0 ooooooooooDooogoggogooooao
Oo0oooooooooooooooooobooao
Oo0ooooooooooooooooooao
Oo0oooooooooooo oo ooooao
OOo0ooooooooooooogooooooao
OOo0oooooooooDoooogogogooooao
OO0 0o ooogog0oooDooogoggooooao
Oo0oooooooooooooooooooao
Oo0ooooooooooooooooooao
OOo0oooooooooooooogooooao
OOo0ooooooooooooogogogooooao
OO0 oDooooogooooDooogoggooooao
OOo0ooooooooooooooogooooao
Oo0ooooooooooooo oo ooooao
OOo0ooooooooooooooooooao
OOo0oooooooooDoooogogogooooao
OO0 o0oooooog4ogoooDooogoggogooooao
Oo0ooooooooooooooogogooooao
OOo0ooooooooooooooooooao
OOo0ooooooooooooooooooao
OOo0oooooooooDoooogogooooao
OO0 ooooooooooDooogoggogooooao

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo

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

(8)

JP 2004-524400 A 2004.

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

OoooooooDooDoooooooDoooogoooao
OOooooooooooDoooooDooDoDooogogoooao
Oo0o0ooooUog4UoooDoooggUoDooDoDooogoggogooao
OooooooooooooooooooooogoooOooOoao
Oooooooo0oooooooooDooooogooooao
OoooooooooDoooooooDoooogoooao
OoOoooooooDooDoooooooDoDooogogoooao
Oo0oooooUogUoooDoooUggUoooDoDooogogogooao
OooooooooooooooooooooogoooOooOoao
OooooooooooooooooDooooogooooao
OoooooooDooDoooooooDoooogogoooao
OoooooooooDooooooooDoooogoooao
Oo0oooooogUoDooDooogogUooooDoDooogoggogogooao
OoooooooooooooooooooogogooOooOoao
OooooooooooooooooDoooogogoooao
Oooooooo oo ooooo0ooDoooogoooao
OooooooooooDoooooooDoooogoooao
OOoooooo4oooDooogogUoooDoDooogogoooao
Oo0o0ooooggU0ooooDooDoUgUooDoDooo4gogogooao
Ooooooooooooooooooooooogooooao
Oooooooo oo oooooooDoooogogoooao
OoooooooDooDoooooooDoooogoooao
OoOoooooooooDoooooooDoDooogogoooao
Oo0o0ooooUog4UoUooDooDoUggUoooDoDooogogooao
Ooooooooooooooooooooooogooooao
Oooooooo0oooooooooDoooogoooao
OoooooooooDoooooooDoooogoooao
OoooooooDooDoooooooDoDooogogoooao
OOo0o0ooooUog4oooDooDoggUgooDoDooogogogooao
OoooooooooooooooooooooogoooOooOoao
OoOooooooooooooooooDoooogogoooao
OoooooooDooDooooo0ooDoooogogoooao
OoooooooDooDoooooDooDoDooogoooao
Oo0ooooooUoDooDooDoggUoooDoDooogogogooao

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod

Ooooooooooooood

Oo0ooooo4gogooooodg
OO0 oDoDooogogoooood
OOo0ooooooooooboood
Oo0ooooooooooodg
Ooooooooooooogdg
Oo0oooooogooooodg
OO0 ooooo4gogooooogodg
OOo0ooooooooooboood
OOoooooooooooodg
Ooooooooooooodg
Ooooooooooooodg
OO0 ooooogogooooogodg
OOo0ooooooooooboood
OOooooooooooood
Ooooooooooooodg
Ooooooooooooog
OO0 ooooogogooooodg
OO0 OoDoooo4gogoooood
OOo0ooooooooooood
Ooooooooooooodg
Ooooooooooooog
OO0 ooooogogooooodg
OO0 OoDoooogogooooodg
OOo0ooooooooooood
Oooooocooooooodg
Ooooooooooooodg
OOo0oooooogooooodg
OO0 ooDooogogoooood
OOo0ooooooooooboood
Ooooooooooooodg
Ooooooooooooodg
Ooooooooooooog
OO0 oooooogogooooodg

(9

O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

JP 2004-524400 A 2004.

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

R ey e R ) R e R
ey e e ) s [ e [

e ey e e s e e e A ) [
e s ey e e s e e o e A [ |
e s e e e e e e e A [
Ooooooooo0 oo oooo o0 oo oDoooo0o0 oo oDoooo0o oo o oooooooooogodg
Ooooooooo0 o0 oo oo o0 oo oDoo o000 oo oD oo oo oDoDooo0ooDoooogodg
[ ey e e e e e e A [ |
e s ey e e e e e A ) [
e e s e e e e e s e e R e s [ |
Ooooooooo0ooooooo0ooDooooo0oooDooooo0oooDoDooooooooood
Ry e R o A [ |
OoOooooooo0o0oooooo oo oDoDoooo0D oo oDooDoo0oooDoDoDooo0ooDoooogodg
[ s ey e e e e ) e A [
e s ey e e e e e e e e A ) A s [ |
Ooo0ooooooo0oooooooooDoooooooDoooooooDoooooooooood
[ e R o B A ) B [ |
OoOooooooo0oooooo o0 oo oDoooo0D oo oDooDoo0 oD oDoDooo0DooDoooogodg
e ey e e ) e e A ) [
e s e e e e e s ) e e e e [
e s e e e e A e R e ) A s [
OoOooooooo0 o0 oo ooo o0 oo oDoo o0 oo oD oD oo oo0 oo oD oo o0 oooooogodg
OoOooooooo0o0ooDooooo0D oo oDoooo0 oo oo oo oDoDooo0ooDoooogodg
e s ey e e e e e e A [
e ey e e s e ) e e [ |
e s e e e e s e ) s e e e ) A s [
Ooooooooo0 o0 oo ooo o0 oo oDoo o0 oo oD oo oo0 oo oD ooo o oooooogodg
Ooooooooo0o0 o oo ooo o0 oo oDoooo00 oo oD oo oo oDoDooo0ooDoooogodg
OoOooooooo0oooooo 0o oDoDoooo0D oo oDoooo0oooDoDoDooo0DooDoooogodg
ey e e e e [
e s e e e e e s e R e e e A s [ |
Ooooooooo0oooooo o0 oo oDoooo0o oo oD oooo0o oo oDooooooooood
Ooooooooo0 o0 oo ooo o0 oo oDoo o000 oo oD oo oo oDoDooo0ooDoooogodg
OoOooooooo0o0oooooo 0D oooDoDoooo0DoooDoDooDoo0UoooDoDoDooo0DooDoooogdg
e s ey e e s e ) e e A A [
e s e e e e e e e ) A s [ |

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

(10)

JP 2004-524400 A 2004.

O 0Oooo
O 0Oooo
O 0Oooo
O Oooo

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

Oo0ooooo04ooooooUoo Do oDoDooooUoDoooDoDoDoogggooooogdg
e A s e e s e e e e ey e A s [
Ooooooooo0ooooooooooDoooooooDooooooooooodg
OoOoooooo0o0oooooo oo oDoDoooo0 oo oDoooo0ooDoooogdg

Oo0oooooooooog
OoOo0o0Ox Ooo4Qgoooood
OO0 oDooo4gogooooodg
Oo0ooooooooood
Oo0ooocooooooodg
OoDoooooooooog
Ooooooogooooodg
OOo0o0O X oogo4Qgogooood
Oo0ooooooOoooood
Oo0oooooooooogdg
OoDoooooooooogdg
Ooooooogooooodg
Oo0oDooo4gogooooodg
Oo0oOoooooOoooood
Oo0oooooooooodg
OoDoooooooooodg
Oo0oooooooooodg
OoDoooogogogoooodg
OO0 o0Dooo4Qgooooodg
Oo0ooocooooooodg
OoDoooooooooodg
Oooooooooooodg
Ooooooogogooooodg
OO0 oDooo4gooooodg
Oo0ooooooooood
Oo0ooocooooooodg
OoDoooooooooog
Oo0ooooogooooodg
OO0 oDooo4Qgooooodg
Oo0oooooooooood
Oo0ooocooooooodg
OoDoooooooooogdg
Ooooooogooooog
OO0 oDooo4Qgogoooodg

OO0 oo oDooogogogooo
OO0 oo oDooodgQgogooao
Oooooooogooooao
OO0 oo ooooQgoooo
oo oooooogogooo
OO0 o ooooogogoo
OO0 ooooDooogogogo
Oooooooooogogooo
oo oooooogogoo
OO0 oooooogogoo
OO0 o ooooogogoo
OO0 ooooooogogoo
Oooooooooogoogooo
oo o ooooogogoo
OO0 o ooooogogogoo
OO0 o0 ooooogogoo
OO0 o0ooooogogoo
OooooooooogogooOoao
oo oooooogogogoo
OO0 oooooogogogoo
OO0 oooooogogooo
OO0 oooooogogoo
OO0 o0ooDooogogoogao
Ooooooooogogoo
oo o oooooogogoo
O X Oooooogogogoao
OO0 o0 ooooogogoo
OO0 oo oDooogogogoo
Ooooooooogogoo
oo o ooooogogoo
OO0 oooooogogoo
OO0 oooooogogoo
OO0 ooooDooogogogo
OoOoo0oo0xoooogogogooao
OO0 oooooogogoo
oo oooooogogogoo
OO0 o0 ooooogogoo
OO0 o ooDooogogoao

OO0 oo ooooQgooooo

O0Ooo0oooo

OO0 oo oooogooooao

O0Ooo0oooao

OO0 0o oDooog4gooooao

O 0Oo0oooao

OOo0oooooogogooooao

O0Oo0oo0oo0oao

OO0 oooooogooooooo

O0Ooo0oooao

OO0 oo ooooQogooooo

O0Ooo0oooo

OO0 oo oooogQgooooo

O0Ooo0oooao

OO0 Do oDooogoggogoooao

O0Ooo0Ooooog

OOo0ooooooOoooooao

O0Oo0oo0oo0oao

Ooooooooooooaoo
OoooooooQogooooao
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOoooooab-o
Ooooooooooooao
Oooooooogooooaoo
OooooooQgooooao
OO0 ooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOoo0oooooOoooooao
Oooooooogooooaoo
OoooooooQogooooao
OoooDooogog4Qgooooaog
OO0 o0oDooogog4Qgooooao
OOo0oo0oooooooooao
OoooooooOoooooaoo
OoooooooQogooooao
OoooooogQgooooaog
OO0 ooDooogog4Qgooooaog
OOo0oo0ooooOogooooaoo
Ooooooooooooaoo
OoooooooQogooooaoo
OooooooQgooooao
OO0 oDoDoogog4Qgooooaog

O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O O0Oogoo

(11)

JP 2004-524400 A 2004.

.12

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

Oooooooooooooogoogoooao

Ooooooooo0oooooooDooDooooooooooooQgogogoao
OoOooooooo0oooooooDooDoDooooooDoooogoQgogoaoQg

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

Ooooocooooooooogooooao

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

OoooooooQooooao

Oo0oooooooooog
Oo0ooooogogooooodg
OO0 oDooo4gogooooodg
Oo0ooooooooood
Oo0ooocooooooodg
OoDoooooooooog
Ooooooogooooodg
OO0 oDooo4gooooodg
Oo0ooooooOoooood
Oo0oooooooooogdg
OoDoooooooooogdg
Ooooooogooooodg
Oo0oDooo4gogooooodg
Oo0oOoooooOoooood
Oo0oooooooooodg
OoDoooooooooodg
Oo0oooooooooodg
OoDoooogogogoooodg
OO0 o0Dooo4Qgooooodg
Oo0ooocooooooodg
OoDoooooooooodg
Oooooooooooodg

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

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

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

OooooooQgogoooao

OO0 ooDooogoQgogooao

Ooo0oooooOooOooOooao

OoooooooQooooao

OoooooooQgoooao

OoooooooggogooQg
OO0 ooooooggogodg
Ooo0oooooooogooOgoo
OooooooooQgoogoo
Oo0oooooogogogogooQg
Oo0oooooogogogoQg
OO0 ooooooggogog
OooooooooOooOood
OooooooooQgoogoao
OoooooooogogQgogooQg
Oo0oooooogogogogooQg
OO0 ooooooggogoQg
OO0 oooDoooggogdg
OooooooooQgoogoo
OO0 ooooooQgogooQg
Oo0oooooogogogogooQg
Oo0ooooooggogoQg
OO0 oooDoooggogodg
OooooooooOgoogod
OooooooooQgogooQo
Oo0oooooogogQgogooQg
Oo0ooooooggogooQg
OO0 ooooooggogog
Ooo0oooooooogoogood
OooooooooQgogogooQo
Oo0oooooogogogogoo-g
oo oooooogoggogooQg
OO0 ooooooggogodg

~
[EnN
N
~

O
O

O
O
O
O
O

[

JP 2004-524400 A 2004.

Oooooooogogogooao
OO0 ooooogogooao
OooooooooQgooao
Ooooooooogooo
Oooooooogoogogooao
Oooooooogoogooao
OO0 ooooogogooao
OOoooooooOoogooao
Oooooooogoogoooao
Oooooooogoogoooao
Oooooooogoogooao
OO0 ooooogogooao

O OO o
O 0o oo
O 0o oo
I [ [
I Y [

AN
N

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 Do oDoooggooooood
Oooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 oo oDoooggogogooooood
Oo0ooooooooooooood
Ooooooooooooooodg
Oo0oooDoooooooooodg
Oo0ooooooooooooodg
OO0 oo oDooogogoooooodg
Oo0ooooooooooooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0ooooooooooooodg
OO0 oooDooogogoooooodg
OO0 Do oDooogggooooood
Ooooooooooooooodg
Ooooooooooooooodg
Oo0oooDoooooooooodg
Oo0oooooogogooooooodg
OO0 oo oDoooggogooooood
Oooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogoooooood
OO0 oo oDooogogooooood
Oooooooooooooood
Ooooooooooooooodg
Oo0ooooooooooooodg
Oo0oooooogooooooodg
OO0 oooDooogogogooooood

Oo0oooooo0oooDoooo0ooDooooooooooogdg
OO0oooooooooDoooo0ooDoDooooooooogdg
OO0 ooooUoUoooDoouooddoooDoDooooUooUooooogdg
OoOo0oooooooooooooooDoooooooooooOgod
OoOo0oooooooooooDoooo0 oo ooooooooooogdg
Oo0oooooo0ooooDoooo0ooDoooooooDoooogdg
OOo0oooooooooDoooo0ooDooooooooooogdg
OO0 ooooUoUoooDoouooggoooDoDoooUooooooogdg
Oo0ooooooooooooooooDoooooooooooOod
Ooo0ooooooooooDoooo0oooDooooooooooogodg
Oo0oooooooooDoooo0ooDoooooooDooogdg
OO0ooooouo0ooooDooo0ooDooooooooooogdg
OO0o0oooooUoUoooDooodooDoDooogUoooooogdg
Ooo0ooooooooooooooooDooooooooooogod
Ooo0ooooooo0 oo oDoooo0oooDooooooooooogdg
Oo0oooooo0ooooooo0 oo ooooooooooogdg
Oo0oooooo0ooooDoooo0ooDoooooooooogdg
OO0oooooooooDoooogooDoooooooooogdg
OO0 0ooooddUoooDoouUoddUoooDoDooUoUoUoooooogdg
OoOo0oooooooooooooo0oooDooooooooooogodg
Oo0oooooooooDoooo0ooDooooooooooogdg
Oo0oooooo0oooDoooo0 oo oooooooDoooogdg
OO0ooooooooooooooooDoDooooooooogdg
OO0 ooooUoUoooDoouUogddUoooDoDooooUooUooooogdg
Ooo0oooooooooooooo0oooDooooooooooogodg
Oo0ooooooooooDoooo0ooDooooooooooogdg
Oo0oooooo0oooDoooo0ooDooooooooooogdg
OO0ooooooooooooo0ooDoooooooooogdg
OO0 ooooUoUoooDoouooddoooDoDooooUooooooogdg
Oo0oooOooooooooooooDooooooooooogod
OOo0oooooooooooDoooo0ooDooooooooooogodg
Oo0oooooo0oooooDoooo0ooDooooooooooogdg

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

~
[EnN
w
~

0O 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
OJ
O
O
O
O
OJ
O
O
O
O
O

JP 2004-524400 A 2004.

OO0 o0ooODooo4o0 oD oDoDooo oo oDooogogooooao
e s e e [ e s e o A

AN
N

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

OOo0ooooooooooDoooooooooodg
OO0 ooooooooooDooogogooooood
OO0 0Do0oooog0oooDoooggooooood
OOo0oooooooooooooooooood
OOo0oooooooDooDoooooooooodg
OO0 oooooooDooDoooooooooodg
OOo0oooooooooDoooogogooooood
OO0 o0DooooogUooooDoooggooooood
OO0oooOooooooooooooooood
OOo0oooooooooDooooooooood
OO0 oooooooDooDoooooooooodg
OO0 ooooooooooDooooooooood
OO0 o0DoooooooooDooogogooooood
OO0oooooooooooooooooood

O 0OooQgoooo
O OooQgooo
O O0OoQgogoao
O 0OooO0oo0ooao
O 0oo0goooo
O 0OooQoooo
O Ooogooo
O Ooogogoao
O 0Oo0oo0ooao
O 0Ooo0oooo
O 0Ooo0gooo

OO0 o0oooDoooogooooooo
OO0 o0oooDoooogoggogogooooo
OO0 0o oDoooggoggoooao
oo ooooooooooooao
oo o ooooooOooooooo
oo o0 ooDoooogogoooooo
OO0 o0oooDoooogogoooooo
OO0 0o oDoooggoggogoooao
Ooooooooooooooao
oo o oooooooooooo
oo o0oooDoooogooooooo
OO0 o0 ooDoooogogoooooo
OO0 0o oDoooggogogogoooao
oo ooooooooooooao
oo ooooooooooooo
oo o0 ooDoooooooooo
OO0 o0oooDoooogogogoooooo
OO0 o0oooDoooggogogooooo
OO0 0o oDoooggogogogoooao
oo ooooooooooooao
oo o ooDoooogooooooo
oo oo oDoooogooooooo
OO0 o0 ooDoooggogogooooo
OO0 0o oDooogogogogoooao
oo ooooooooooooao
oo o0 oooooooooooo
oo o0oooDoooogogoooooo
OO0 o0oooDoooogogogoooooo
OO0 0o oDoooggogogogoooao
oo ooooooooooooao
oo o oooooooooooo
oo o0oooDoooogogoooooo
OO0 o0 ooDoooogogoogogoooo
OO0 o0ooDoooggogogoooo

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

O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo
O O0OoOgooo
O 0Ooo0ooOoo
O Ooooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O OooOooo
O Ooooo
O OooOooo

~
[EEN
N
o’

OO0 o0 oo oooo oo oooooQgoooo
OO0 oo oDoooo oo oDooooQgoooo
OO0 oo oooooooDoooogoQgoooo
OO0 0o oDooogooooDooooggogoooo
OO0 0o o0Dooog Qoo ooDooogogQgogogooao
oo ooooooo oo ooooogooooo
OO0 o0 oo oooo oo oooooQgoooo
OO0 oo oooo oo oDoooogoQgoooo
OO0 0ooooogooooDoooogoggogoooao
OO0 0o oDoooggUooooDooogoggQgogogooao
OO0 ooooooo o oooooogoooao
OO0 o0 oooooo oo oDooooQgoooo
OO0 Do oDooooo o oDoooogoQgoooo
OO0 ooDoooooooDoooogoggogoooo
OO0 0o oDoooggUoooooooggogoooao
OO0 oooooooooooooogoooao
OO0 o0 oo oooo oo oDooooQgooooo
OO0 0o oDoooo oo oDoooogoQgoooo
OO0 0o oDoooooooDoooogogQgoooo
OO0 0o oDooogogUoooDoooggogooao

O
O

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

O

JP 2004-524400 A 2004.

AN
N

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

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

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood
Ooo0Ooo0o0oood
Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0ooood
OoOoo0ooood
OoOoo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood

e e s e e s e e e
e ) e e s e e e e e e s s [ A v
e e e s e e e e s s o A o
oo o0ooooooo0 oo oooo oo oo o oo o0o oo oDooo oo ooooofg
I s e s
e s e e s e e s s A
e s e s e e e s e e A v
e ) e s e e e s e e s e e [ A v
oo o0ooooooo o oo ooo oo oD oo ooo0o o oo oooooooooofdg
I e e s A R
e s e e e s e e e e s s A
e e e e e e e s e A
e s e e s e e e s s e A
oo ooooooo oo oooo oo oo oooo o oo oooooooooofdg
I e e e
I s e e e e ey A
e e s e s e e e s s e A
e s ) e e s e e e e e s s A
e s e e s e s A e e s e e A v
I ) e
I s e e e s I [ A A
e e s e s e e s s s R
e e s e s e e e e e e s s A v
e ) e e s e e s A e e s e e A
oo o0ooooooo0 oo oDooo o o0 oD oo oo o0 oo oo o oo ooooofg
I s e e s A
e s e e s e e e e e s A
e s e e s e e e e ey e [ A
e ) e s e e s A e e s s e [ I A
oo o0ooooooo0 oo oooo oo oD oo oo o0o oo oDooo oo ooooog
I s e e A
I s e e s e e s s [ A
e ) e s e e ey s e e A v
e s ) e e s e e e e e s s e o A v

(15)

JP 2004-524400 A 2004.

O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

10

20

30

40

50



e R ey [ s R s [y |

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

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

OO0 0DooDooogog4gogoooao

OO0 ooooUUoooDooUooUddUoooDoDoDoUgUoUooDooogogogaog
Ooo0oooooooooooooo0ooDooooooooooQogogoao
Ooo0oooooooooDooooo00 oo oooooooDooogQgogoaoQg

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

OOo0oooooogogooooao

OO0 oo ooooQoooooo

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

OooooooogogQgogooQg
Oo0ooooooggogooQg
OO0 oooDoooggogog
Ooo0oooooooOoogoo
OooooooooQgogogoaoQo

Ooooooogdg

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

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

OOoooooogdg

OOooooogdg

OOoo0ooooOod

Ooo0oooQgodg

OoooooogoQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog
OoooooooOooOoo
OooooooogoQoogoo
OoooooogogQgogoog
OoooooogQgogooQg
Oooooooggogaog
OoooooooOooOono
OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

Ooooooogdg

OoOoooooogdg

OOooooogdg

OoOoo0ooooOod

Oooo0oooOodg

Oooooogdg

OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oooao
OOoooooao
OOoo0ooooao
O O0Oo0ooooao

~
[EnN
»
~

O
O

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

O

JP 2004-524400 A 2004.

AN
N

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

O
O
O

Ooooooooooooogodg
OoooDooogoooooogd
OO0 ooDoogoooooogd

O Ooooo
O Ooooo

SO 0O0o0oogQgoo

Oooooooooooooogd
OO0 oDoDooogogooooooogd
Oo0oooooooooooood
Ooooocooooooooogodg
OooDooooooooooogodg
OooDooooooooooogod
Oo0Dooooogogooooooogd
Ooooooooooooood
Oooooooooooooogod
Oooooooooooooogodg
Oooooooooooooogodg
Oo0Doooooooooooogod
Oo0oooooooooooood
Ooooocoooooooood
Oooooooooooooogod
Oooooooooooooogod
Oo0oooooooooooogdg
OO0 oDooogog4gogoooooogod
Ooooooooooooood
Oooooooooooooogodg
OooDooooooooooogodg
Oooooooooooooogd
OO0 oDoDooogog4ogoooooogd
Oo0oooooooooooood
Oooooooooooooogodg
Oooooooooooooogodg
Oooooooooooooogd
Oo0Dooooogooooooogod
Ooooooooooooood
Oooooooooooooogod
Oooooooooooooogodg
OoOoooooooooe oodg

Ooo0ooood

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

Oo0oooooooogoOoooao
Oo0ooooooogooooao
Oo0ooooooogogoooao
OO0 oooooogoQgoooao
OO0 oooDooggoooao
Oo0oooooooogogoOoooao
Ooooooooogogoooao
Oo0ooooooogogoooao
OoDoooooogogoooao
OO0 oooDooogoggoooaog
Oo0oooooooogogoOoooao
Oo0ooooocoogogoooao
Oo0ooooooQogoooao
Oo0oooooogoooao
OO0 oooooogoggoooaog
OO0 oooDooogoggogoooao
Oo0ooooooogoooao
OoooooooQgoooao
Oo0oooooogogogoooao
OO0 oooooogoggoooaog
OO0 oooDooogoggogoooao
Oo0oooooooogoooao
Oo0ooooooQgoooao
Oo0oooooogoQgoooo
OO0 oooooogoggoooao
OO0 oooDoooggoooao
Oo0oooooooogoOoooao
Oo0ooooooogogoooao
Oo0oooooogoooao
Oo0oooooogoggoooao
OO0 oooDooogoggoooaog

Ooooooood
Oooooooodg
Ooooooodg
OOo0oooood
OoOooOoooood
Ooooooood
Oooooooodg
Oooooooog
OOooooood
OO0 oooood
Ooooooood
Oooooooodg
Ooooooodg
Ooooooodg
OO0 oooood
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

~
[EEN
~
o’

O O

JP 2004-524400 A 2004.

AN
N

OO0 ooDoooogogooooogod

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

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

Oooooooogogoog
Oooooooogogog
OO0 ooooogogg
OoOooooooogogodg
Oooooooogoogog
OooooooogoQgog
Ooooooogogog

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood
OO0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0oood
OOoo0ooood
OOoo0ooood
O0Oo0oooodg
O0Oo0Oo0oo0ooad
OoOoo0o0oood
OOoo0ooood
OOoo0ooood

O
O
O
O
O
O

O
O
O
O
O
O

Oooooooooooooogdg
Oooooooooooooogdg
OO0 ooDooogogoooooogd
OOoooooooooooooogod
Ooooooooooooooogodg
Ooooooooooooooogdg
OOo0ooooooooooooogdg
OO0 ooDooogogoooooogd
OOo0ooooooooooooood
Ooooooooooooooogdg
Oooooooooooooogdg
OOooooooooooooogdg
OOo0oooooogoooooogd
OOo0oooooooooooooogod
Ooooooooooooooogodg
Oooooooooooooogdg
Oooooooooooooogdg
OOooooooooooooogdg
OO0 ooDoooggoooooogd
Ooooooooooooooogodg
Ooooooooooooooogdg
Oooooooooooooogdg
OOoooooooooooooogdg
OO0 oDoDooogogoogoooogd
Ooooooooooooooogod
Ooooooooooooooogdg
Ooooooooooooooogdg

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

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

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

OooT Ooo0ooggg
OoooooooQgodg
OooooooogooQodg
OooooooogQgdg
OooooooogoQgdg
Oooooooggdg
OoooooooOoadg
OooooooogoQodg
OooooooogoQgdg
OooooooogoQgg
OooT Ooo0ooogogg
OoDo*TT oooggdg
OooooooogoQgodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogg
OoooooooQgodg
Oooo= ooogoogoodg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg
OoooooooQgdg
OooooooogoQgodg
OooooooogoQgg
OooooooogoQgg
Oooooooggg

(18)

[ I R |
[ B |

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

JP 2004-524400 A 2004.

OO0 oDooooogogogoooooao
OO0 Do oDoooggogooooao
Oo0oooooooooooooao
Oo0ooooooooooooo
oo oo ooooogooooooo
OO0 oo oDooogogoooooo
OO0 Do oDoooggogooooao

.12

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

[ s e ey e s e ) e e s [ s [ |
s e e e e e e e [ A s [ s [
Oooooooo0o0oooooo0 oo oDooo oo oo oDoooo0oooonDoDoooo0oooDooooQgog
[ e e e R [y s [ |

O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooOoao
O 0Ooo0oooao
O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooo
O 0Ooo0oo0oo0oao
O 0Ooo0ooOooao
O Ooo0oooo
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Oooooo
O Ooo0oooao

OoooooooQooooao

OO0 o0oooDoooogooooooo
OO0 o0oooDoooogoggogogooooo
OO0 0o oDoooggoggoooao
oo ooooooooooooao
oo o ooooooOooooooo
oo o0 ooDoooogogoooooo

O0Ooo0oooo

O
O
O
O

OooooooQgogoooao

O0Ooo0oooao

OO0 ooDooogoQgogooao

O 0Oo0oooao

Ooo0oooooOooOooOooao

O0Oo0oo0oo0oao

OoooooooQooooao

O 0Ooo0ooo
O 0Ooo0ooo
O Ooogooo
O O0Oogoog
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooogoao
O 0Ooo0ooo
O 0Ooo0ooOoo
O Ooo0ooo
O OooOooo
O Ooogoo
O O0OoOgoogog
O O0Ooo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooogooo
O O0Oo0gogo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O OooOgooo
O Oogoo
O 0Ooo0ooOoo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooogooo
O O0Oogoo

OoooooooQgoooao

OoooooogoQgoooao

OoooDooooooooogdg
OO0 ooDoogogogogooooogd
OOooooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
OoooDooooooooogdg
OooDoDoogogoooooogd
OOo0ooooooooooood
Ooooooooooooogod
Ooooooooooooogodg
Ooooooooooooogodg
OoooDooogogoooooogdg
OO0 OoDoDoogogoooooogd

OO0 ooooogogQgogooao

OOoo0oooooOooOooOooOoao

OoooooooQooooao

OooooooQooooao

OooooooQgoooao

OoDooooogoQgogoooao

(19)

OOoo0ooooooOooOooOooOoao
Oooooooooooao

OooooooQogoooao

OooooooQgoooao

OO0 ooooogogQgogogooao

Ooooooooooogoogo

]

Ooo0oooooOooOooOooao

X O ooooooooogogogogoao
Ooooooooooooogodg
Ooooooooooooogodg
OoooDoogogoooooogod

OoooooooQooooao

JP 2004-524400 A 2004.

OoooooooQooooao

OoooooogoQgogoooao

OO0 ooDooogoQgogooao

X O oo ogooooogogogao
Oooooooooooood
Ooooooooooooogodg
Ooooooooooooogodg

OoooooooOooOooOooOoao

OoooooooQooooao

OoooooogooQgoooao

Oo0ooooooggogooQg
OO0 ooooooggogog
Ooo0oooooooogoogood
OooooooooQgogogooQo
Oo0oooooogogogogoo-g
oo oooooogoggogooQg
OO0 ooooooggogodg

X O oo ooooogogogoao
OO0 ooDoogogoooooogd
Oooooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
Ooooooooooooogdg

X O oo oooooggogao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

OOooooo4o0oooooo400UoooDoDoooo LoD UoooDoDoDoDogg X Oooooo4ooooooo4oooooooogoggogaog

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

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

e [ ey e [ s [y [ |

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

Oooooooog

Ooooooooooooogodg
OoooDooogoooooogd
OO0 ooDoogoooooogd
Ooo0ooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
OoooDooogogogo x ooogod

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

oo ooooogooQgog
OO0 ooooogogogdg
OO0 ooooogogg
OoooooooOodg
OoooooooQgodg
oo ooooogooQgodg
Ooooooogoogdg
OO0 ooooogogdg
OoooooooOodg
Ooooooooodg
oo ooooogooQgodg
oo ooooogoogg
OO0 ooooogoogdg
Oooooooood
Ooooooooodg
oo ooooooQgdg
oo ooooogooQgg
Ooooooogogdg
OO0 ooooogoogdg
Ooooooooodg
oo ooooooQgodg
Ooo0oooooogg
Ooooooogogg
OO0 ooooogogg
Ooooooooodg
oo oooooQgdg
oo ooooogooQgodg
OO0 ooooogoogdg
OO0 ooooogogg
OoooooooOodg
Ooooooooodg
oo ooooogooQgodg
oo ooooogogdg
OO0 ooooogggdg

O oo oooog

O 0O0ooooog

Ooooooooo

Oooooooo

Ooooooog

O oo oooog

OO0 ogooooog

OO0 ooDoogogogogooooogd
OOooooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
OoooDooooooooogdg
OoooDoogogogog x ooogd

OOooooooo

Oooooooo

Ooooooog

Ooooooog

O Oo0ooooog

(20)

O
(]

OoOooOooOooooo
Ooooooooo

OOo0ooooooooooood
O x Ooooooooooogod
Ooooooooooooogodg
OO x Ooooooooooogod
OoooDooogogoooooogdg
O X OoDoogogoogoooogd
Ooooooooooooogod
Ooooooooooooogodg
Ooooooooooooogodg
OoooDoogogoooooogod
OO0 oDoDoogogoooooogd
Ox Oooooooooood
Ooooooooooooogodg
Ooooooooooooogodg
OoooDooooooooogdg
OO0 ooDoogogoooooogd
OOoo0o0Ox ooo0ooooood
OOoo0oooQgx ooooogod

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

Oooooooog

Ooooooog

O Oo0ooooog

O

Oooo0ooogo

Oooooooo

Ooooooog

JP 2004-524400 A 2004.

Oooooooog

O oo oooog

OO0Oo0ooood
O0Ooo0o0oood
OOoo0ooood
OOoo0ooood
O0Ooo0ooood
O0Oo0ooood
O0Ooo0Oo0oood
OOoo0o0oood
OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood

O Ooo0oooox O

Oooooooog

Ooooooooooooogodg
Ooooooooooooogdg
OO0 oDoDoogogoooooogd

Ooooooog

O oo oooog

.12

O 0o oooodg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

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

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

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

e [ ey e [ s [y [ |

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

OO0 o0ooOooo4o0 oo oooo o0 oo oDoooo0ooooodg
I e e e e e e s s e
e s e e s s e
OO0 oooOoooooooooooooo xooooooood
OO0 o0oo0ooOoooo0 oo oooo o0 oo oDoo oo ooooog
I e s e e e e s e
I e e s e [ e e s s e
e e e s e e e e s s e
Oo0ooooooooooooooooDooooooooood
OO0 o0oo0oOoooo0 oo oooo o0 oo oDoo oo ooooofg
OO0 o0ooODoooo0ooDoooo o0 ooDo xoogoooooood
I s e e B
OO0 0o oOoood xOogoooooooooogogogoooood
Oo0oooooooooooooooooDooooooooood
OO0 o0oooOooo o0 oo oooo o0 oo oDoo oo ooooof-g
I e s e e e s A
OO0 ooODooo4o0 oo oooo oD oo oDooo4o0ooooodg
OO0 0o ODooo4QoUooDoDooog oo oDoDooogoggooooogodg
e s e e e e ) s e
OO0 o0oooOoooo0 oo oooo o0 oo ooo oo ooooofdg
I e e e s A
OO0 o0ooODooo4o0 oo oooo o0 oo oDooo4o0oooooog
OO0 ooOoDooo4o0 oo oooo oo oo oDooogooooodg
OO0 00O ooo4ddUooDoDooUogUoDUoooDoDooUogUggooooodg
OO0 o0oooOoooo0DooDoooo o ooDoooooooooofdg
I s e e e s

Oo0oooooogoQgoooao
OO0 oooooogoggoooao
OO0 oooDoooggogoooaog
Oo0oooooooogoOoooao
Oo0ooooooogooooao
Oo0ooooooogogoooao
OO0 oooooogoQgoooao
OO0 oooDooggoooao
Oo0oooooooogogoOoooao
Ooooooooogogoooao
Oo0ooooooogogoooao
OoDoooooogogoooao
OO0 oooDooogoggoooaog
Oo0oooooooogogoOoooao
Oo0ooooocoogogoooao
Oo0ooooooQogoooao
Oo0oooooogoooao
OO0 oooooogoggoooaog
OO0 oooDooogoggogoooao
Oo0ooooooogoooao
OoooooooQgoooao
Oo0oooooogogogoooao
OO0 oooooogoggoooaog
OO0 oooDooogoggogoooao
Oo0oooooooogoooao
Oo0ooooooQgoooao
Oo0oooooogoQgoooo
OO0 oooooogoggoooao
OO0 oooDoooggoooao
Oo0oooooooogoOoooao
Oo0ooooooogogoooao
Oo0oooooogoooao

~
N
[
~

JP 2004-524400 A 2004.

OooooooooooooooDooDoDooooooooodg

OOoooDooooooooooooooDoDooooooooodg

OO0 o0oDooo4UooooDoooUogUoDUooDoDoooUogooooogodg

OooooooooooooooooDooooooooood

Oooooooo0ooooooooooDoooooooooodg

Ooooooooooooooo0DooDoooooooooodg

OOoooDoooo0ooooooooooDoDooooooooodg

Ooooooogogogooooao
OoDoooogogoooao

AN
N

OO0 ooooUoooooooooUoDooDoDoooUogooooodg

10

20

30

40

50



Ooo0ooooooooDoooooo00 oo oooooooDoooQgogoaoQg
OoOo0oooooo0oooDooo4o0 oo ooooooooDooogQgogoaoQg
OOo0oooooo0ooooooo4o0ooDooooogoDoDoooggogoaog
OO0 ooooUUoooDooUooUddUoooDoDoDoUgUoUooDooogogogaog

L T e T e T s T e T s T e T e T e Y s T e T s T e T s T e T e T e B s T

O

OooooooogogQgogooQg
Oo0ooooooggogooQg
OO0 oooDoooggogog
Ooo0oooooooOoogoo
OooooooooQgogogoaoQo
Oo0oooooogogoQgogooQg
OoooooooggogooQg
OO0 ooooooggogodg
Ooo0oooooooogooOgoo
OooooooooQgoogoo
Oo0oooooogogogogooQg
Oo0oooooogogogoQg
OO0 ooooooggogog
OO0 oooDoooggogdg
OooooooooQgoogoao
OoooooooogogQgogooQg
Oo0oooooogogogogooQg
OO0 ooooooggogoQg
OO0 oooDoooggogdg
OooooooooQgoogoo

OO0 o0oooOoooo0ooDoooo o ooDoooooooooofdg
I s e e s A
Ooooooogdg OoOoo0oooaoo

OoOoo0oooao

O 0Oo0oooo

O0Ooo0oo0ooao

O0Ooo0o0ooao

OoOoo0oooaoo

OoOoo0oooao

O0Ooo0oooo

O0Oo0oo0ooao

Oo0Ooo0ooao

OoOoo0ooaoo

OoOoo0oooao

OOoo0oooao

O0Oo0oooo

I o A

Oo0Ooo0oooaoo

OoOoo0oooo

T b

51

-2

53

b4

55

56

5T

OOoooooogdg

OOooooogdg

OOoo0ooooOod
Ooo0oooQgodg

~
N
N
o/

OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

Ooooooogdg
OoOoooooogdg
OOooooogdg
OoOoo0ooooOod
Oooo0oooOodg
Oooooogdg
Ooooooogdg
OOooooogdg
OO0 ooooogdg
Oooo0oooOodg
Ooo0oooQgdg
Ooooooogdg
OoOooooogdg
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oooao
OOoooooao
OOoo0ooooao
O O0Oo0ooooao

H

|l e ==

20%

40%

20%

20%

20%

20%

20%

ARA TN 31017 7 U b N E T U EREE L
234V 31017 7 0 b MR U BB T =L
PN RV 2014 BRI U EREE e

23 L 20028 LT 7 U b— |k

T 7 w7 A3 F L ERE L

234 b 22E6957 T o AEMEE DR U =

XL 0403 =F L AE T UAEEIRY <

JP 2004-524400 A 2004.

AN
N

10

20

30

40

50



OoooooooQooooao

[ T e T e T s T e T e T e T e T e T e T e B e T e B e |

O

Ooooocoooooooooooooooogodg
Ooooooo0oooDooooooooooogodg
OOoooooooooDooo4ogooooooogogdg
OO0 o0ooood4UoooDooo4ggUooooooogdg
OoooocoooooooooooooooOodg
Ooooocoooooooooooooooodg

OoooooogoQgooao
OoooooogQgooao
OO0 ooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogoQgooao
Ooooooogogogooao
Oo0Dooooggogooao
OoooooooQgooao
Oooooooogoogooao
OoooooogoQgooao
Ooooooogoogooao
Oo0oooooggogooao
OO0 oDoooggogoao
Ooooooooogooao
OoooooogogoQgooao
OoooooogoQgooao
Oooooooggooao
OO0 ooooggogoao
Ooooooooogooao
OoooooogooQogooao
OoooooogoQgooao
OoooooogQgooao
OO0 oooooggogogoao
Ooooooooogooao
Oooooooogoogooao
OoooooogoQgooao
OoooooogogQgooao
Oo0Doooooggogooao
Ooooooooogooao
OooooooogoQgooao
OoooooogogQgooao
OoooooogogQgooao
Oo0oooogogogooao

OoooooooQogoooao

OoooooogoQgogoooao

OO0 ooDooogoQgogooao
Oooooooooogogoao
OoooooooooQgogooQm

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oooo
I o A
Oo0Ooo0oooaoo
OoOoo0oooo

T4 v

6-1

6-2

6-3

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

FI11
| P el e ==

30% 234 /1 3101
IEPEEVA

20% 234 /b 3101
EAEEVA
20% 234 RV 2014 BRI

=F LT l—h

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

(23)

ot i ==

Ooo0oo0ogao
Ooo0oo0ogao

JP 2004-524400 A 2004.

Ooo0oogao

googao
gooaao
oooogao
googao
goodaao

60% 20/80 VA7 k
V3120/ Ly 7 A7 Ly 7 A WL 20

3

60% 20/80 U HZF A b

oono
ooano
ood
oono
uoano

V3120/ L 7 A7 Vw7 A WL 203

60% 20/80 U A ZA b

V3120/ L 7 A7 Vw7 A WL 203

O Ooooo
O OoOooo

.12

10

20

30

40

50



ey e e e e R e Iy
ey ey e e e sy e e e I
OoOo0oooooo0oooooo0 oo ooD oo UoooDoDoDoUU oo oDoDoDooUoUUoUoDoDooogogooao
e e e e e ey e R e Y Y I Y

Iy e ) [ [y |
I s e e oy s [ s [ |

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg

Oo0oooooogogodg

Ooooooooooooooaoo

O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooao
O Ooooo
O Ooooo
O Ooooo

O oo ooooogdg

OO0 oo oooogooooao

OO0 oooooogdg

OO0 0o oDooog4gooooao

Ooooooooogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
Oooooogogodg
OoOooooooogoad
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
Oooooogogodg
OoOooooooOoand
OooooooQgoQgad
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooooogoQgaoQg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OoooooooQgoQgQd
OooooogogaoQg
OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
OOooooogogdg

Oooooooood

OOo0oooooogogooooao

oo oooooogodg

OO0 oooooogooooooo

Ooooooogdg

OO0 oo ooooQogooooo

OoOoooooogdg

OO0 oo oooogQgooooo

OOooooogdg

OO0 Do oDooogoggogoooao

OoOoo0ooooOod

OOo0ooooooOoooooao

Oooo0oooOodg

OO0 oooooogogoooooo

Oooooogdg

OO0 oo ooooQgooooo

Ooooooogdg

OO0 oo oooogooooo

OOooooogdg

OO0 oo oooogoggooooao

~
N
NS
~

OOoo0oooood
Oooo0oooOodg

OOo0ooooooooooooabo
OO0 ooooooogoooooao

Ooo0oooQgdg

OO0 oo ooooQgooooo

OoOooooogoQg?o

oo oo ooooQogooooouv

OOooooogd

OO0 oDoDooogog4Qgooooaog
OO0 o0DoDooogo4Qgogoooao
OOo0oooooooOoooooaoo
Oooooooogooooaoo
OoooooooQogooooaog
Ooooooog4Qgooooaog
OO0 o0oDooogog4gogooooao
OOo0oooooooooooaoo
OoooooooOoooooao
Oooooooogooooao
OoooDooogQgooooaog
OO0 ooDooogog4Qgooooao
OOo0oo0ooooogooooaoo
Ooooooooooooao
Oooooooogooooao
Ooooooo4Qgooooaog
OO0 oDoDoogog4Qgooooao

Ooooogoood
OoooO0Oo0oooonoad

Ooo0ooooQgdg

JP 2004-524400 A 2004.

Ooooooogdg

Oooooogdg

Oooooogdg

O 0Ooogo

OoOoo0ooooOodg

O 0ooo

OoooooQgodg

O Oooo

Ooooooogdg

O Oooo

Ooooooogd

O Oooo

Oooooogdg

O Oooo

OOoo0ooooOodg

O 0ooo

Oooo0ooooOodg

O 0Oooo

Oooooogdg

O Oooo

Ooooooogdg

O Oooo

AN
N

OOooooogd

O Oooo

10

20

30

40



JP 2004-524400 A 2004.8.12

(25)

= Q 5 S
0LL A V£,
828 % FLKE,
AT LGN
0101 L 4 & £ Al b,
0PI XA Mt
BEIL X AN |
9805 "0 %05 0 w170 eh¥8 0 A Y AT %37 '8¢ L-11
o605 "0 %060 vl 170 h¥8 0 ) {44 187 "G %37 '8¢ 9-11
o050 %060 vl 170 %78 "0 ¥S1°%6 - %58 °¢9 6-11
%57 "0 %GZ 0 w80 "0 ehe? 0 %59 ¢ — %88 %9 711
o%6¢ "0 ATt 630 0 eho? 0 — — %66 E-11
- - — — %ee - %49 Z-11
— — - — — — %001 I-11
STVH XA N [T [T DIL HifyeARd VoA BERERE

I1T %

T T T N N N N N VN VA N VN N N VN N S VO S

googbad

ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
ooooooooooooooooooboboooooooobobobooooooooao

50



e e e e e e Y > [ i Y
e e e e e e e e s |

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

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

Oooooooooooooooooooooogoogoao
Ooooocooooooooooooooogogogoogoao

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

OooooooooooooooooooooogogoooOoao
OooooooooooooogoQgdg

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

OoooooooQgooQgQd
OoooooogogoaoQg
OooooogogoQg
Oooooogogdg
OO ooob>bood
OoogobPbooood
OoooooogogoaoQg
OooooogogoaoQg
OoOooOgoP>oogood
O Oooooood
Oooo0oooOgooQgaQg
OoooooogogooQg
OooooogogaoQg
OoOooOoP>oogood
OoOooooooOoand
OoPbOooooodg
OooooooQgogoQg
OooooogogaoQg
Oooooogogog
OO0 ooooogogdg
OooooooOogao
OooooooQgoQgaog
OooOgobPboooogoadg
OooooogogaoQg
Oooooogogodg
Oooooooogoogod
OO oogoboood
OooooogogaoQg
O>OoOoOooOoooogoa-™
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OP>OoOOooOoooodg
OooooogogoaoQg
OOooooogogdg

O

OOoo0ooooao
OOoo0ooooao

OOoo0ooooao
OOoo0ooooao
OO0Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O O0Ooo0ooooao
OO0Ooo0ooO0oo0ooao
OOoo0oo0oooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
OO0Oo0oo0oo0ooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao

OOoo0ooooao

OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao

O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo
OoOoo0oooao
O0Ooo0oooo
O0Oo0oo0ooao
Oo0Ooo0ooao
OoOoo0ooaoo
OoOoo0oooao
OOoo0oooao
O0Oo0oo0ooao
I o A
Oo0Ooo0oooaoo
OoOoo0oooo
OOoo0oooao
OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
O 0Ooo0ooo x

O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOgooo
O Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O OoOgooo
O Ooo0ooo
O Ooo0ooo
O OooOooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O Ooooo
O OoOooo

~
N
(o)
o/

JP 2004-524400 A 2004.

OoOoo0oooo
OO0Oo0oo0ooo
O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

OoOoo0oooao
O0Oo0oooo

AN
N

10

20

30

40

50



OO0 ooooooQgoooo
OO0 ooooooQgoooo
OO0 oo oDooogogogooo
OO0 oo oDooodgQgogooao

O

Oooooooo0ooDoooooooooog
Oooooooo0oooDoooooooooog
OooooooooooDoooogogooooog
OO0 o0DoDooggUoDooDoooggogooooog
Oooooooooooooooooooo.o
OoooooooooDoooooooooog

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
Ooo0ooood
Ooo0oooogod
OoOoo0oooogod
Ooo0Ooo0oood
OooOoo0ooood
Ooo0ooood
OoOoo0oooogod
OoOoo0oooogod
OO0 o0oooogod
OooOoo0oood
Ooo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OOo0o0oooogod
OoOoo0ooood
Ooo0o0o0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod
OooOoo0ooood
OooOoo0oood
OoOoo0ooood
OoOoo0oooogod
OoOoo0oooogod

7 A e

Ooo0oooooOooOooOooao

OoooooooQooooao

OooooooogogQgogooQg
Oo0ooooooggogooQg
OO0 oooDoooggogog
Ooo0oooooooOoogoo
OooooooooQgogogoaoQo
Oo0oooooogogoQgogooQg
OoooooooggogooQg
OO0 ooooooggogodg
Ooo0oooooooogooOgoo
OooooooooQgoogoo
Oo0oooooogogogogooQg
Oo0oooooogogogoQg
OO0 ooooooggogog
OO0 oooDoooggogdg

~
)
~
o/

OooooooogoQooOgoo
OoooooogogQgogooQg
OoooooogQgogooQg
OooooooggogaoQg
OO0 oooogQgogog
OoooooooOooOgoo
OooooooogogQgogooQo
OoooooogoQgogooQg
OoooooogQgogoQg
Oo0DoDooooggogog
OoooooooOooQgoo
OooooooogogoQoogoo
OoooooogoQgogoog
OoooooogQgogooQg
Oo0ooooggogog
OoooooooOoogood
OooooooogoQoogoo
OoooooogQgogoaoQg
OoooooogQgogooQg
Oo0oooooggogog

IV

= 7" & DR

13-1

13-2

13-2

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooo0oooo

OoOoo0oooaoo

O Ooooo
O OoOgooo
O Ooo0ooOoo
O Ooo0ooOoo
O Ooooo
O Ooooo
O OooOooo
O 0Oo0ooo
O Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
OO oOgoo

55%
15%
30%
80%
20%
50%
20%
30%

s R 3024 RUA LT !
TS W™ 4033 WY FL T ]

U H 74 k™ V3120 5 °

T RT Ly 7 AMKS 359 ARU AL T g0
U H 74 k™ V3120 5 °

s W™ 3035 RUA LT !

A —A ™SSP 1305 RU AL 7 14
UH T A R™y3120 #ifE*

0.1 EEY% R AKX )L 3G # Y}

O 0Ooooo
O 0Oo0ooOoao

O O

O O

O O

O O

O d

O

O

O

O

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

O oOood

O O0ooo

O O0ooo

O Oooo

O Oooo

O O oo

O O0ooo

O O0ooo

JP 2004-524400 A 2004.

O 0Oooo

O Oooo

-
N

O Ooogo

10

20

30

40

50



Oo0ooxooooooooooooooooogoooao
OOo0oooooooooDooooooooDoooogoooao

OO0 oooooogogdg

Oo0oooooogoooooood
OO0 Do oDooogoggogooooood
Oooooooooooooood
Oo0ooooooooooooodg

oo ooooooogogoo-g
OO0 oooooogogog
OO0 ooooooogogogog
OooooooooogooOgod
oo ooooooogoogoo-g
oo ooooooogogoo-g
oo oooooogogoog
OO0 oooooogogogog
Oooooooooogoogod
OooooooooogogooQg
oo ooooooogogoo-g
oo oooooogogoog
OO0 oooooogogogog
OooooooooogooOod
Oooooooooogoogo-g
oo ooooooogogooQg
oo oooooogogoog
OO0 oooooogogog
OO0 oo oDooogogodg
Oooooooooogoogo-g
oo oooooooQgogoo-g
oo oooooogogoo-g
OO0 oooooogogog
OO0 oooooogogogog
Oooooooooogoogo-g
OooooooooogogooQg
oo ooooooogogoog
OO0 oooooogogog
OO0 ooooooggogg
Oooooooooogoogod
Oooooooooogoogo-g
oo ooooooogogoo-g
OO0 oooooogogog
OO0 oooooogogogog

O O0Oo0Oooooao
OO0Oo0oo0oooao
OOoo0ooooao
O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Ooogooao
O 0Oo0oo0ooao
O 0O x Oooo
O 0Ooo0oooo
O 0Ooo0oooao
O Ooogooao
O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
OO x Oooo
O O0Oo0gooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0ooOooao
O 0Ooo0oooao
O 0Ooo0oooo
O oOooQgoooao
O O0OoQgooao

O

O oOooo

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

(28)

O
(]

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

O

JP 2004-524400 A 2004.

.12

10

20



JP 2004-524400 A 2004.8.12

(29)

10

20

30

40

SINOWaN 3P 1U0JRP

oy A AETL L =)t (WA - O 06T R L

{03 pue

TH BU—TE Gy - AT L b e — b L CET
(BuIFEfaRg wodng 4

LGl CNART L 2 MDY v BUNLGEE ~ D2 ALTY (i3k 01
("dzo) QUPATOL PlL (rak SRR S o LT~ 6

(A0 JUESCdy BAC K £ sk T 260 L 8

{ 05 PUR SINOWAN 3D JUOJNPC] Y PA(—TE

("dIo] 13090iY) T 6 BT L IR A
(12U} AL B T 400k
(BB IR 1U0CNT)

(BULERYIR] 1HOANT) 40— AL T L

e

LG SN T L AT AR - DT AALET) (GEREN LA

(sealmay)y 41109dg B4LD)
FALE Ly b e N A NI T LS —&7 A

(SUISAY 5A[U2I9K) BEMEY A T ks BRI
EUGLEL—L—T-TETL) 1

T T T T S N N N N N N T VT VR T S B |

000508V %97 — 76 g %70
. LOVOLAL %0 .
. LOVOTAN %1€ A0 . LGOTd LTA-IL %067 ]
00 8520 41X 01 42 806 i s 0 ¥ OPLI-L N GG 5L 81 e a
WZ0ZI A4 E %8 D : 1C0L 2 (1-f %5 €O
0005-00V %0 % ) T LAl b0
01°0 LOTOLAN 3578 6579 %\wﬁ%.\wﬁ wo.x aiv abel M B GF1
9L FOLLAT %761 1018 A0 b7 woa.ﬁ DPII-L S F 40 %E 3T
1018 A0k JA7 %2789 : W I-G0LT 4 (1—f %519
000508V %6 L ) V76 LA e ¥ 0
000 LOTOTAN %€ - w@\wow@_ww wo.g GG GAEL %08 i ol
5L FOALAT %261 SN, OII-L 4 FELD %212
1018 A% bA/ %6 30 v WL ALK % L9
@wom&%« ww..w LOVOLAD 50 °F VI LA ¥
900 o 6020 1A A 42 502 OVTI-L 4 FELC %52 e o-b1
NN 1018 A% b/ %021 071 A1 6 £ %L FL
ahwom%mw m@.m LOVOTAN 0¥ VB LA X0
900 iy i e 6078 4K TG 2 50T OVLI-L < S L0 % Ve K% 7-¥1
R T01€ 404 1A/ %022 021 ALK %L Tl
mwwww%w«mmm LOVOIAN %0°F FH6 AL 2k 0
900 AL S 6979 4K D42 0BT OF1I-1 4 FEE L %6 5T Ko 1-51
1018 A0 A7 5890 JOTE 405 JA7 %07 0TI A G K %L B
(o) {%HH 5]) {(RB|ED (%EE L& =
RETA ¥ L B — & LA A’ ) B—&,31V5d BLin T ¥ L AV £
A

gooooad

oooooooooobooooooooooboobooooooooboboobooooooooao
gooooooooooogogooooooboobobogogogoooooooboooooooooo
oooooooooobooooooooooboobooooooobooboobooooooooao
ooooooooooooooooooboboooooooobobobooooooooao

50



(30)

JP 2004-524400 A 2004.

0 e e B A B A O A M A M A M A
I I I I I I I B 0 e W A B A B R W M A W A A M W
0 e e O B O A B A M A
I I I I I 0 B B A B e W B A B R B R W R A M W R W
gooooooooao
goooaoad
I I e I I A I I B A B e W A B A B R W R W A A M R W
goooooooao
goodogaoaad
ogooao
[ #V I
[

,‘M JJ_.\_;(\«D
: o 71 iR RALS-Ls
[
[ ERES | JES 7% (MPa) B R ARCY (%) BT (MPa)
[
[
: MD 1D MD i} MD 1D
0141 2.4 268 274 373 364 4.69 4.18
[ 14-2 2.4 248 281 338 385 4.50 4.15
[
| 143 2.4 260 237 300 371 5.73 5. 65
[ 144 4.0 246 230 422 378 4. 46 4. 49
[
| 145 4.0 285 249 362 348 4.73 4.32
[ 146 2.4 352 340 212 224 6. 30 5. 64
" opve 2.4 620 620 152 152 7.83 7.83
[
(| pve-2 4.0 756 756 242 242 - ——-
[
u
gooooaoad
goodogaoaad
I I I I I I I B 0 e W A B A B R W M A W A A M W
0 e e O B O A B A M A
I I I I I 0 B B A B e W B A B R B R W R A M W R W
0 e e e B A B A O A I R MV A N A N A
0 e e O A O A M A
ooboo0obuoo0oboobboooDbooDbooboobodd
goooaoad
0 e e B A B A O A M A M A M A
ooboobuo0obuoobtboUoboDxioboobooobbouobobbooboobooao
0 e e O B O A B A M A
I I I I I 0 B B A B e W B A B R B R W R A M W R W
0 e e e B A B A O A I R MV A N A N A
0 e e O A O A M A
I I e I I A I I B A B e W A B A B R W R W A A M R W
0 e e e e A O A O B I A O R M A
0 e e B A B A O A M A M A M A
I T e I I I A 0 o I B B A W O W A e e W A N A W B AR M R W

O 0Oooo
O Oooo

O OooOooo
O O0OoOgoo

OoooooogQgogooQg
Oo0oooooggogog

10

20

30

40

50



O 0Oooo

(31) JP 2004-524400 A 2004.8.12

ugboobooouoboobobooboboobooooboobooboooboonao
ooooobooooboooooooooboboocooooooobooboOoon

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

O

OoOoooooo0oooooooo00 oo oooo oD ooDooooooDoooogoQgog

gooogano
oo
HVII
bRV AT /% 4 Brfa] FEEIE 2 HfsZEMIE,
ES Ficaes FRAE AR SR h i

15-1 100/0 56,7 58,0

16-2 90/10 72.0 53. 0

15-3 70/30 64. 6 39.3

154 50/50 18.7 2.7
gooogao
ugboobooouoboobobooboboobooooboobooboooboonao
goooooooooboooooooooboobooooooooobobobooooooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
ooooooooooooooooooboobooooooooboobOobooooooooao
gooobooboogoboooboobooboboobobobouobooboboobobno
gobooooad
ooooao
goooobooboogobooobobooboboobobobogobooboboobobno
ugboobooouoboobobooboboobooooboobooboooboonao
goooooooooboooooooooboobooooooooobobobooooooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
ooooooobooooooooooooboooboooooooobooboDbOoxOoooooooao
gooobooboogoboooboobooboboobobobouobooboboobobno
gooobooooboobooboobooboobobooobooboooboobooobnn
oooooooooooooooooooobooooooooboDboOobooooooooao
goooobooboogobooobobooboboobobobogobooboboobobno
ugbooboooobooboobouoboobooobaad
oooooao
gooogano
ooooooooooooooooooboobooooooooboobOobooooooooao
gooobooboogoboooboobooboboobobobouobooboboobobno
gooobooooboobooboobooboobobooobooboooboobooobnn
oooooooooooooooooooobooooooooboDboOobooooooooao
goooobooboogobooobobooboboobobobogobooboboobobno
ugboobooouoboobobooboboobooooboobooboooboonao
goooooooooboooooooooboobooooooooobobobooooooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
ooooooooooooooooooboobooooooooboobOobooooooooao
gooobooboogoboooboobooboboobobobouobooboboobobno
gooobooooboobooboobooboobobooobooboooboobooobnn
oooooooooooooooooooobooooooooboDboOobooooooooao
goooobooboogobooobobooboboobobobogobooboboobobno
ugboobooouoboobobooboboobooooboobooboooboonao
gooooooboooooooooao

20

30

40

50



ey e e s [ [ |
Ooo0oooooo0oooooooo0UoooDoDooooooDoDoDooDoo0oooDoDooogoQgogoaoQg

OOo0oooooo0ooooooogog4gooooaog
OO0 oooooooooDoogog4dgooooaog
Ooooooooooooooogogooooao
Oooooooooooooo4gogooooo
Oooooooooooooogogooooao
OOooooooooooooo4gooooaog
OO0 oDoDoooooooDooogdgooooaog
Oooooooooooooogogooooao
Ooooooooooooooogooooao

OOo0ooooooooooooggogoQg
OO0 o0DoDooo4gogogogooDoooggogg
OOo0oooooooooooooQgogoaQg
OooooooooooooogoQgogoaoQg

OooooooogooQgooao
Oooooooogogogooao
OO0 ooDooogogooao
Oooooooooogooao
OoooooooogogoQgog

OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoo0ooooao
OOoo0ooooog
OOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oo0oooao
OoOoo0ooooao
OOoooooaogo
OOoooooaog

O
O
O
O

O
O
O
O

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

OO0 oD oo oooo0oooooogogQgooo
OO0 oooooo0oooooggooao
OO0 0o oDooo4Qoooooooggogogoao
oo ooooooooooooogooao
oo oooooo o oo oooogogooo
oo o0oo0ooODoooo0oooooogoggooo

Oo0oooooo4oooooogogg
OOo0oooDooogogoooooggg
Oo0oooooooooooooogoQgdg
OooooooooooooogoQgdg
Oo0oooooooooooogoQgg

Ooooooooooooooaog
Oo0ooooooggogoooooaog
OO0 ooDooogogogogoooooaog
Ooooooooooooooao
Ooooooooooooooaog
Oo0ooooooooooooaog

O

JP 2004-524400 A 2004.

O
O
OJ
O
O
O
O
OJ
O
O
O

OO 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

OO0 ooooogog4gogooooaog
OO0 OoDoDoogog4ogooooaog
Oo0oooooooOoooooao

OooooooQgoo
OooooogoQgoao
O
O
O
O
O

.12

10

20

30



(33)

ogoobad goodan
1.5 0.8
16\
1.0} 14 &"ig:b ‘},n .
‘\ ‘fn I:‘

0.5

Tan &
-
n
Bag J
Bg
g
”‘-"ﬂnu 3
o,
o
b By
. ﬂn
oy o
.__..- nunn;nﬂt}
& on8% g
oo?
qo7 o got
& oo |:|‘='“u
nﬂun o
oo
u“nu
)
Tang

0.0 S
-50.0 ~40.0_30,0-20-

-10.0 00 10,0 200 gp,0 40.0 50,9 60.0 70,0

JJ 112
: 400 200 00 200 400 600 800
BEC] 500 -300 -10.0 100  30.0 500 700  90.0
k=1 °C
FIG. 1 &Ele]
FIG. 1a
oo0o0oaoa
10'0
& 1o
i
¢
B 10°
#
&
107
L 108 Lottt it ibas bttt et
50,0 -40.0 . 200 0.0 200 . 400 oo 60.0 200 200 00 200 400 600 800
50.0 "%%.30.0"-10.0 77 10.0 0¥ 39 *27 50,0 7F 70.0 500 -30.0 -10.0 100 300 500 700  90.0
BREC] BEC]
FIG. 2

FIG. 2a

JP 2004-524400 A 2004.



good

SlEREMEE, MPa

700-
600
500
400
300-
200-
100-

34

Soatoabh 2X2 X3 4x4  6x6
Lk, MD xTD

FIG. 3

ooooao

B5H(MPa)

30.00

24.00

18.00

12.00

6.00

0.00

0.00 130.00 260.00 390.00 520.00  650.00

| l l |

E (%)

FIG. 4a

(34) JP 2004-524400 A 2004.8.12

ugooad

2.0

1.8 - 48
1.6 +

ER R

1.4 4 49
1.2 4
47

1.0
0

svatools 2X2  3x3  4x4 66
k. MD x TD

FIG. 4

ooogao

20
54

55
15

10

BEEH @ 60 MPa

] 56
54

0 v . . ; r
oAb IbL 2X2 3x3 4x4 6x6
EEfpEE, MD xTD

FiIG. 5




good
1001
80 ~
60-

40 4

EEE (4FH). %

20 -

Tk

65

e

0 : . . . .
FoARTL 22 3x3 4x4 6x6

kb, MD xTD
FIG. 6
Oo00o0oao
20
J 82
1.8 -
16
g 1.6 '
b 14 - 81
1.2 4
1.0;
0 y ¥ T T 1
40 50 60
HEMGERERERCQ7B.W%
FIG. 8

(35) JP 2004-524400 A 2004.8.12
0000
700 -
m E
L 600
gf 500—~
¢ 400 .
s 300 -
" 200
] 72
100
0 . , :
50 60
EEEAEHEEE (7R . W%
FIG. 7
0000
£ 20
s
R
g 15
® o
R 10 1
@ 9
g .
5 v /~——’92
0 T ¥ T
50 60
HEEASHEEEQTR. W%

FIG. 9



(36) JP 2004-524400 A 2004.8.12

OOooQoQo OooooaQ
100 - 10" 0.5
® 80 101 T 10t s, , loa
& ] W el
% 68 - ol 410.3 g
| #oogl
S 162 5 10 >
® 40 : @ 0.2
E ) & 10°p 113
m 20 4 105; 4 0.1
i i s s s 0.0
0 y ! y ' Y 19100.0 -50.0 0.0 50.0 100.0 150.0
40 50 60
HEENEREREQTR. W% BEC]
FIG. 10 | FIG. 11
Oooooao oo0o0oaoa
45
40 08 AWl
K % 0.6
30 AE || AVl
® 25 . 04 /K
o N
3 s e -
15 :
10 — {™) U [™] [ ol
5 ab
0 [ 1 0.2 135
11-2 11-3 11-4 115 116 11-7 0.4

11-2 11-3 114 11-5 11-6 11-7

FIG. 12
FIG. 13



O

Tan 8

ugoaodg

0.4
0.35 L
03 |
025 [

0.2

0.0 50.0
BElC]

FIG. 14

100.0

150.0

Q7

JP 2004-524400 A 2004.8.12



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

ugbooobooodoboado

WO 02/064674 A2

(38)

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

(19) World I Property Or

Tnternational Bureau

(43) International Publication Date
22 August 2002 (22.08.2002)

PCT

(10) International Publication Number

WO 02/064674 A2

(51) Tnternational Patent Classification”:
45/00, CO8J 5/18, DOLD 5/00, B32B 27/32

COSL 23/02,

{21) International Application Number: PCT/UISD1/46584

{22) International Filing Date: 6 December 2001 (06.12.2001)

{25) Filing Language: English

{26) Publication Language: BEnglish

(30) Priority Data:
09/783,356 14 February 2001 (14.02.2001)  US

(71) Applicant: 3M INNOVATIVE PROPERTIES COM-
PANY [US/US]; 3M Center, Post Office Box 33427, Saint
Paul, MN 55133-3427 (US).

(72) Inventors: CARTER, Brandt K.; Post Ollice Box 33427,
Saint Paul, MN 55133-3427 (US). REE, Buren R.; Post
Office Box 33427, Saint Paul, MN 55133-3427 (US).
OWUSU, Osei A.: Post Office Box 33427, Saint Paul, MN
55133-3427 (US). NAPTERALA, Mark E.; Post Ollice
Box 33427, Saint Paul, MN 55133-3427 (US).

(74) Agents: BATES, Carolyn, A. el al.; Office of Tntellectual
Property Counsel, Post Office Box 33427, Saint Paul, MN
55133-3427 (US).

(81) Designated States (narional): AR, AG, AL, AM, AT (util-
ily model), AU, AZ, BA, BB, BG, BR, BY, BZ. CA, CII,
CN, CO, CR, CU, CZ (utility model), DE (utility model),
DK (utility model), DM, DZ, LC, LL (utility model), LiS,
11 (utility model), (GB, GI), Gli, GH, GM, HR, HU. 11}, I,
N, TS, I, KE, KG, KP, KR, K7, 1.C, 1K, TR, 1.8, TT. 1.,
LV, MA, MD, MG, MK, MN, MW, MX. MZ, NO, NZ, OM,
PIL, PL, PT, RO, RU, SD, SE, SG, SI, SK (utility model),
SL, 1), TM TR, TL TZ, UA, UG, UZ, VN, YU, ZA, ZM,
AR

(84) Designated States {regional}: ARLIPO patent (GH, GM,
1S, MW, MZ, SD, SL, $7. 7, UG, M, 7ZW),
Turasian patent (AM, A7, BY, KG, K7, MD. RU, T, TM),
Buropean patent (AT, BE, CII, CY. DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BLi, BJ, CLi, CG, C1, CM, GA, GN, GQ, GW, ML, MR,
L TD, TGY.

Published:
—  without international search report and 10 be republished
upon receipt of that report

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

{54) Title: REPLACEMENT FOR PLASTICIZED POLYVINYL CIILORIDE

(57) Abstract: A blend

comprising  polyolefin  and

2.0 4 hydrocarbon resin, wherein  the
polyolefin s semicrystalline

* and has a suvitable degree of
3 1.8 4 48 crystallinity and molecular weight,
= ] or the polyolefin is amorphous and
-— has sufficiently high molecular
5 1.6 4 weight, and sufficicnt hydrocatbon
= J tesin is present in the blend,
[ 1.4 so that a film made from the
g 141 49 blend s substantially vinyl-like
o 1 and non-clastomeric.  Some of
E 12 1 the films are also conformable,
a drapable or affinely deformable by

4 hand.
47
1.0 $ -]
— — v T T
castfilm 2x2 3x3 4x4 6x6

Stretch Ratio, MD x TD

JP 2004-524400 A 2004.8.12



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

(39)

WO 02/064674 PCT/US01/46584

REPLACEMENT FOR PLASTICIZED POLYVINYL CHLORIDE

Technical Field
This invention relates to films and fibers, and to materials that can serve as

substitutes for plasticized polyvinyl chloride (PVC).

Background of the Invention
Plasticized PVC films and tapes are conventionally used for a wide variety of
applications including graphic films, retroreflective sheeting, and auto paint masking.
PVC has many advantages that have caused it to become a material of choice in such

ions. For le, plasticized PVC films can readily be applied to many irregular

ple. p

surfaces. Thus a PVC-based graphic film or retroreflective sheet can be heated slightly
above room temperature and stretched over rivels and into small indentations such as may
be present on the substrates to which such graphic films or retroreflective sheets may be
applied. Many materials that have been tried as substitutes for PVC have been found to
undergo necking or other non-affine deformation when stretched, thus rendering such
materials unsuitable for applications in which non-uniform distortion during stretching
would be unacceptable.

Plasticizers are typically employed in PVC films in order to make the films more
flexible and more stretchable. However, plasticizers can migrate to the substrate on which
PVC films are adhered, leaving a residue or “ghosting” when removed. In some cases the
ghosting is not removable with solvent wipes. Thus, the exterior appearance of an
automobile may be detrimentally affected when PVC films are used as the tape backing in
auto paint masking tapes. Furthermore, PVC plasticizers can degrade the performance of
adjacent adhesive layers, reducing the adherence of a tape to an automobile, or a graphic
10 a substrate. PVC plasticizers can also migrate into and thereby degrade the
performance of retroreflective sheeting.

In addition, there is growing concern, particularly in European and Japanese
markets, about the environmental impact of land filling or incinerating PVC materials.

PVC has only limited recycling utility.

JP 2004-524400 A 2004.8.12
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A variety of stiff, relatively high modulus packaging films (e.g., twist films for
candy wrapping) have been made from isotactic (crystalline) polypropylene and
hydrocarbon resins, including the films described in U.S. Patent Nos. 3,278,646;
3,361,849; 3,666,836; 4,032,493; 4,289,831; 4,394,235, 5,091,237, 5,128,183; 5,212,009;
5,213,744; 5,246,659; 5,290,635, 5,451,455; 5,543,223; 5,560,948 and 5,777,055; and in
European Patent Specification No. EP 0 681 914 B1. U.S. Patent No. 5,085,943 also
describes a twist film made from polypropylene and hydrocarbon resin, the film being said
to have increased stiffness. PCT International Application Nos. WO 98/38041, WO
99/2331 and WO 99/51432 describe multilayer films having a core layer that contains
isotactic propylene and various modifiers including atactic polypropylene. European
Patent Specification No. EP 0 763 422 Al refers to various multilayer films containing
low-modulus polypropylene in an interior layer, and refers to but does not exemplify film
layers containing a blend of low-modulus polypropylene and hydrocarbon resin.

Fibers made from isotactic polypropylene and hydrocarbon resins are described in,
for example, U.S. Patent Nos. 4,115,620 and 5,171,628, and in European Patent
Application No. 0399 792 A3.

Hot melt adhesives, sealants and other compositions containing, inter alia, atactic
(amorphous) polypropylene and various hydrocarbon resins are described in many
references, including U.S. Patent Nos. 3,341,626, 3,983,206; 4,048,376; 4,081,415 and
4,279,659. U.S. Patent No. 4,999,231 describes cast hot melt adhesive films for use on
carpet backing, wherein the films contain, inter alia, atactic polypropylene, hydrocarbon
resin and calcium carbonate filler. U.S. Patent No. 4,692,370 describes a fibrous coating
made from blown strands of a hot melt material made from, inser alia, atactic
polypropylene and a polyterpene resin. U.S. Patent Nos. 5,047,462; 5,248,719 and
5,472,764 describe coating compositions containing, inter alia, various a-tactic copolymers
and hydrocarbon resin. European Patent Application No. 0 557 593 A2 describes
packaging films containing, inter alia, a hydrocarbon resin and a wax. Atactic
polypropylene is mentioned as one possible wax.

PVC replacement films are described in, for example, U.S. Patent Nos. 5,112,674,
5,132,074 and 5,460,861.

JP 2004-524400 A 2004.8.12



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

20

25

30

(41)

WO 02/064674 PCT/US01/46584

Summary of the Invention

The present invention provides, in one aspect, a blend comprising polyolefin and
hydrocarbon resin, wherein the polyolefin is semicrystalline and has a suitable degree of
crystallinity and molecular weight, or the polyolefin is amorphous and has sufficiently
high molecular weight, and sufficient hydrocarbon resin is present in the blend, so that a
film made from the blend is substantially vinyl-like and non-elastomeric. In other
embodiments, films made from such a blend are also conformable, drapable or affinely
deformable by hand.

In another aspect, the invention provides films and fibers made from the above-
mentioned blend.

In another aspect, the invention provides multilayer films and fibers comprising a
core of the above-mentioned blend and one or more additional layers made of a different
material.

The invention provides, in yet another aspect, a vinyl-like non-elastomeric film
comprising a blend of hydrocarbon resin together with semicrystalline or amorphous
polyolefin, or a mixture thereof. In a preferred embodiment, the polyolefin comprises an
ethylene or propylene copolymer, a mixed tacticity polypropylene, or a blend thereof.

The invention also provides a method for making a plasticized-PVC-like film
comprising blending, extruding and optionally orienting a mixture comprising polyolefin
and hydrocarbon resin, wherein the polyolefin is semicrystalline aﬂd has a suitable degree
of crystallinity and molecular weight, or the polyolefin is amorphous and has sufficiently
high molecular weight, and wherein sufficient hydrocarbon resin is present in the blend, so
that a film made from the mixture is substantially vinyl-like and non-elastomeric. In other
embodiments, the films are also conformable, drapable or affinely deformable by hand. In
yet other embodiments, the films are oriented sufficiently so that the film has a
deformation index (as defined below) that is less than about 1.1.

The invention provides f{ilms having vinyl-like features and behavior. The blends
and method of the invention can be tailored to provide specific desired physical properties
at room temperature (20°C) and at elevated temperatures, and can provide workable
substitutes for existing plasticized PVC films and fibers. At present raw material pricing,
the invention enables a desirable reduction in raw material cost compared to the use of

many PVCs.

JP 2004-524400 A 2004.8.12
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Brief Description of the Drawing

Fig. 1 is a graph illustrating Tan & vs. temperature for various blends of polyolefin
and hydrocarbon resin.

Fig. 1a is a graph illustrating Tan § vs. temperature for three plasticized PVC
resins.

Fig. 2 is a graph illustrating storage modulus vs. temperature for several blends of
polyolefin and hydrocarbon resin.

Fig. 2a is a graph illustrating storage modulus vs. temperature for three plasticized
PVC resins.

Fig. 3 is-a graph illustrating the tensile modulus of several blends of polyolefin and
hydrocarbon resin, as cast films or at various biaxial orientation ratios.

Fig. 4 is a graph illustrating the deformation index of several blends of polyolefin
and hydrocarbon resin, as cast films or at various biaxial orientation ratios.

Fig. 4a is a graph illustrating stress-strain curves for films containing a 50:50 blend
of polyolefin and hydrocarbon resin, as a cast film ;md at two biaxial orientation ratios.

Fig. 5 is a graph illustrating residual stress for several blends of polyolefin and
hydrocarbon resin, as cast films or at various biaxial orientation ratios.

Fig. 6 is a graph illustrating strain recovery for several blends of polyolefin and
hydrocarbon resin, as cast films or at various biaxial orientation ratios.

Fig. 7 is a graph illustrating the tensile modulus of several blown films made from
blends of polyolefin and hydrocarbon resin, measured in the machine and transverse
directions.

Fig. 8 is a graph illustrating the deformation index of several blown films made
from blends of polyolefin and hydrocarbon resin, measured in the machine and transverse
directions.

Fig. 9 is a graph illustrating residual stress for several blown films made from
blends of polyolefin and hydrocarbon resin, measured in the machine and transverse
directions.

Fig. 10 is a graph illustrating strain recovery for several blown films made from
blends of polyolefin and hydrocarbon resin, measured in the machine and transverse

directions.
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Fig. 11 is a graph illustrating Tan § vs. temperature and storage modulus vs.
temperature for a blend of polyolefin and hydrocarbon resin and for plasticized PVC.

Fig. 12 is a graph illustrating change in 60° gloss after weathering for blends of
polyolefin and hydrocarbon resin containing slabilizers.

Fig. 13 is a graph illustrating color change after weathering for blends of
polyolefin and hydrocarbon resin containing stabilizers.

Fig. 14 is a graph illustrating Tan & vs. temperature for various blends of

polyolefin and hydrocarbon resin.

Detailed Description
We have observed that the measured physical properties of some blends of the
invention may change shortly after the blend is prepared. Thus we prefer to measure such
properties by forming the blend, processing it into a film, and then waiting at least another
7 1o 10 days (more preferably at least about 1000 hours) before performing physical
property measurements. Usually we desire to form the blends and then immediately
process the blend into a finished shape such as a film or fiber. However, because of the

hanging nature of the physical properties of' some blends of the invention, it may be

desirable in some cases to form the blends, wait for a suitable time so that the physical
properties of the blend reach a desired state and process the blend into a finished shape.
As used in connection with this invention, the terms “vinyl-like” and “non-
elastomeric” will be used 1o refer to the characteristics of a film sample having a thickness
of about 0.05 to 0.1 mm, aged at least 7 to 10 days as described above. These
characteristics can be evaluated by hand at room temperature. For example, a film sample
can be evaluated to determine if it is substantially “vinyl-like” by placing a film sample
between a thumb and index finger and flexing or otherwise feeling the film sample to
detect whether it resembles a plasticized PVC film sample of similar caliper. A film
sample can be evaluated to determine if it is “non-elastomeric” by marking two spaced
fiducial marks on the film sample, elongating the film sample until the length between the
fiducial marks doubles (or in other words, until the sample has been elongated by 100%),
allowing the elongated sample to relax unrestrained (e.g., on a bench top), and measuring

the length between the fiducial marks after 5 minutes. For a non-elastomeric film sample,
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the length between the fiducial marks will be at least 150% of the original length after five
minutes. For some blends or methods of the invention, the film sample will undergo
further relaxation and the length between the fiducial marks will be less than 150% of the
original length after 24 hours, Such further relaxation is not required, however, and for a
preferred subclass of the blends and methods of the invention the length between the
fiducial marks will remain at least 150% of the original length after 24 hours.

Some embodiments of the invention provide films that are also conformable,

drapable, affinely deformable, or any combination of these istics. These terms

will be used to refer to the characteristics of a film sample having a thickness of about
0.05 to 0.1 mm, aged at least 7 to 10 days as described above. These characteristics can
also be evaluated by hand at room temperature. A film sample can be evaluated to
determine whether it is substantially “conformable” by holding a 10 cm square piece of
the film sample taut and attempting to push a thumb through the film sample, without
rupturing the film sample, to determine whether at least a 2 cm deep, substantially
conforming thumb indentation can be made in the film and whether at least a 1 cm deep
indentation will remain just after the thumb is removed. A film sample can be evaluated
to determine whether it is substantially “drapable” by hanging a 5 mm wide and 10 cm
long piece of the film sample over a horizontally-extended index finger to detect whether
the ends of the film sample hang vertically. A film sample can be evaluated to determine
whether it is substantially “affinely deformable” by grasping the ends of a 1 cm wide and
10 cm long film sample and pulling the ends of the film sample apart for approximately 5
cm to determine whether the film sample will deform without the occurrence of a visible
neck or cold draw zone that localizes the deformation. Affine deformation is further
explained in F. Rodriguez, Principles of Polymer Systems, p. 199 (McGraw Hill, 1970) as
follows: “When we stretch the whole piece of rubber, we move the ends of the segment to
new positions in the same proportion as we do the whole piece.”

The above-described characteristics can also be evaluated using film samples
having other calipers if desired. Those skilled in the art will understand that if a film
sample with a caliper greater than 0.1 mm has one or more of the above characteristics
then films with a caliper of about 0.1 mm will likely do so as well. Those skilled in the art

will also appreciate that the desired caliper of a film of the invention will vary depending
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upon the intended application, and that films having a variety of calipers can be employed,
including films whose calipers are less than 0.05 mm or greater than 0.1 mm.

A variety of polyolefins can be used in the invention. Preferably the polyolefin is a
polymer of a monomer or a copolymer of monomers having at feast two carbon atoms.
Polyolefins for use in the invention can include more than one type of structure throughout
their chain length. For example, the polyolefin can include stereoregular isotactic or
syndiotactic structures, as well as amorphous, atactic structures, or combinations thereof.
“Isotactic” polymers, as defined by Hawley’s Condensed Chemical Dictionary (12th
Edition), are those whose structure is such that groups of atoms that are not part of the
backbone structure are located either all above, or all below, atoms in the backbone chain,
when the latter are all in one plane. “Syndiotactic” polymers, as defined by Hawley’s
Condensed Chemical Dictionary (12th Edition), are those whose structure is such that
groups of atoms that are not part of the backbone structure are located in some
symmetrical and recurring fashion above and below the atoms in the backbone chain,
when the latter are all in one plane. “Atactic” polymers, as defined by Hawley’s
Condensed Chemical Dictionary (1 2" Edition), are those whose structure is such that
groups of atoms are arranged randomly above and below the backbone chain of atoms,
when the latter are all in one plane. It is generally understood that substantially atactic
polymers are amorphous, and lack a well-defined crystalline melting point.

Neither highly stereoregular isotactic or syndiotactic nor highly atactic polyolefins
are desired for use in the present invention. Use of excessively stereoregular (highly
crystalline) polyolefins will make films or fibers containing such polyolefins overly stiff
and inflexible, thus detracting from the desired vinyl-like behavior. Unless the molecular
weight of the polymer is sufficiently high, use of excessively amorphous polyolefins will
make films or fibers containing such polyolefins excessively soft and weak. Thus the
polyolefin should be sufficiently semicrystalline and of a suitable molecular weight, or the
polyolefin should be amorphous and of should be of sufficiently high molecular weight, so
that a film made from the polyolefin and the hydrocarbon resin is substantially vinyl-like
and non-elastomeric as described above. The required degrees of crystallinity (in the case
of a semicrystalline material) and molecular weight (in the case of a semicrystalline or
amorphous material) will depend in part on the relative amounts and type of polyolefin

and hydrocarbon resin employed. Tt will also depend on whether orientation is employed,
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since as discussed in more detail below, for some blends the use of orientation will enable
an otherwise brittle blend to be processed into a substantially vinyl-like and non-
elastomeric film or fiber.

Polyolefins for use in the invention include polyethylenes or polypropylenes such
as ethylene or propylene copolymers, mixed tacticity polypropylenes, ethylene/propylene
copolymers, ethylene/propylene/1-butene terpolymers, ethylene/butene copolymers (e.g.,
ethylene/1-butene copolymers), propylene/butene copolymers (e.g., propylene/1-butene
copolymers), ethylene/hexene copolymers, ethylene/octene copolymers, ethylene/methyl
acrylate and ethylene/styrene copolymers. Preferred polyolefins include those known as
“Flexible Polyolefin” (“FPO”) or “Thermoplastic Polyolefin” (“TPO™) alloys, such as the
REXFLEX™ FPO 100, 200 and 300 series polypropylenes and REXFLEX ™ WL203
polypropylene (formerly available from Huntsman Corp.); ADFLEX™ thermoplastic
polyolefins and Polybutene 1710A from Basell Polyolefins; ATTANE™, AFFINITY™
and INDEX™ ethylene copolymers from Dow Chemical Co.; EASTOFLEX™ atactic
polypropylene or propylene/ethylene copolymers from Eastman Chemical Products;
ENGAGE™ polyolefins from DuPont Dow Elastomers; EXACT™ ethylene copolymers
such as the D201 through 9018 series copolymers from Exxon Chemical Products; “EOD”
series syndiotactic propylenes such as EOD 9628, “Type 4280 modified polypropylene
and Z9470 propylene/ethylene copolymer from Fina Qil and Chemical Co.;
VESTOPLAST™ ethylene/propylene/butene copolymers from Creanova Inc., a subsidiary
of Degussa-Huls Corp.; and blends thereof.

A variety of hydrocarbon resins can be used in the invention. Suitable
hydrocarbon resins have an aliphatic, aromatic or mixed aliphatic and aromatic structure.
Normally the hydrocarbon resin will contain some degree of unsaturation. However, the
hydrocarbon resin can be fully or partially hydrogenated in order to alter the degree of
unsaturation and other properties of the hydrocarbon resin such as its Tg or its thermal
oxidative stability. The polymerization conditions or other process parameters can also be
varied to alter resin properties such as color, molecular weight, melt viscosity and the like.
Suitable hydrocarbon resins include the PICCO™, PICCODIENE™ and PICCOVAR™
series of aromatic hydrocarbon resins (e.g., PICCO 1104, 2100, 5120, 5140, 6085 and
6100; PICCODIENE 2215; and PICCOVAR AP10 and AP25); the ICCOTAC™ and
PICCOPALE™ series of aliphatic hydrocarbon resins (e.g., ICCOTAC 95 and 115; and
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PICCOPALE 100); the ADTAC™ series of liquid aliphatic hydrocarbon resins (e.g.,
ADTAC LV); the HERCOTAC™, MBG™ and PICCOLYTE™ series of mixed aromatic
and aliphatic hydrocarbon resins (e.g.,, HERCOTAC AD1115, AD4100, 1148 and 1149;
MBG223; and PICCOLYTE HM90, HM106 and C135) ; the REGALITE™,
REGALREZ™ and “DCPD” (dicyclopentadiene) series of partially or fully hydrogenated
hydrocarbon resins (e.g., REGALITE V1100, V1120, V3100, V3120, R1090, R1100,
R1125, R5100, R71008, T1090, T1105, T1125 and T1140; and REGALREZ 1018, 1085,
1094, 1126, 1128, 1139, 3102 and 6108); the HERCOLITE™, KRISTALEX™,
PICCOTEX™, PICCOLASTIC™ and ENDEX™ series of styrene or methylstyrene “pure
monomer” hydrocarbon resins (e.g., KRISTALEX 1120, 3070, 3085, 3100, 3115 and
5140; PICCOTEX 75, LC, 100 and 120; PICCOLASTIC AS, A75 and D125; ENDEX 155
and 160; and HERCOLITE 240 and 290) and the PICCOLYTE™ series of terpene resins,
all of which are commercially available from Hercules, Inc.; ARKON™ hydrocarbon
resins from Arakawa Chemical; hydrocarbon resins from Arizona Chemical Co.;
ESCOREZ™ hydrocarbon resins from Exxon Chemical Co.; hydrocarbon resins from
Ferguson & Menzies; WINGTACK™ hydrocarbon resins from Goodyear Chemical;
CLEARON™ hydrocarbon resins from Yasuhara Yushi Kogyo; and blends thereof.
Sufficient hydrocarbon resin should be employed so that a film made from the
material is substantially vinyl-like and non-elastomeric as described above. The required
amount of hydrocarbon resin will depend in part on the amount and type of polyolefin and
the type of hydrocarbon resin employed. As a general guide, blends containing at least
about 10 wt. %, more preferably at least about 20 or even about 30 wt. %, and most
preferably from about 40 wt. % to about 60 wt. % hydrocarbon resin are preferred. At
higher hydrocarbon resin contents (e.g., above about 50 wt. %), and depending upon the
materials employed, unoriented or only slightly oriented films may exhibit poor (e.g.,
weak) mechanical properties. However, films containing such higher hydrocarbon resin
contents that have been oriented using sufficiently high orientation ratios (e.g., 3X3 or
greater) will have improved mechanical properties. The term “orientation ratio” refers to
the ratio of the length of a film specimen after stretching to the length of the same
specimen prior to its being stretched. Orientation ratios specified in a format such as
“3X3” refer to biaxial orientation wherein the indicated orientation ratios are in each of

two, usually perpendicular, directions.
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Preferably the blend of polyolefin and hydrocarbon resin is “compatible”. By this
is meant that the blend does not exhibit gross phase separation when viewed using an
unaided human eye at room temperature, Compatibility can also be said to be present
when the blend exhibits a single Tg or single melting temperature, or when a film made
from the blend does not contain discontinuous phase regions (other than crystallites of the
polyolefin) having a diameter greater than about 100 nanometers, more preferably not

greater than about 20 nanometers, as d using S ing Electron Mi Dy.

Thus a film sample formed from the blend preferably will be substantially clear (e.g,,
transparent) and substantially free of significant haze or other evidence of gross phase
separation. However, the blend need not be completely compatible. In some instances,
partially miscible blends may be preferred over fully compatible blends, as a partially
miscible blend can exhibit a small secondary Tg peak, and consequently can have
broadened use temperatures (e.g., increased low temperature flexibility) compared to a
fully compatible blend. In some instances, partially miscible polyolefin mixtures which
by themselves exhibit some evidence of incompatibility, will exhibit reduced
incompatibility when they are blended with one or more hydrocarbon resins.

For some applications, the articles of the invention form conformable films.
Conformability can be evaluated by hand as described above, or by applying circular
pieces of film to a 150 mm diameter hemispherical mandrel. Preferably for a conformable
film, a film sample of at least 100 mm diameter, more preferably at least 120, and most
preferably of at least 140 mm diameter can be applied to the mandrel at room temperature
without wrinkling.

For some applications, the articles of the invention form drapable films.
Drapability can be evaluated by hand as described above, or by measuring tensile
modulus. Tensile modulus is a measure of the stiffness of an article. The tensile modulus
of commercially available plasticized PVC materials varies, but for premium grades of
plasticized PVC, tensile modulus generally ranges between about 100 and about 1000
MPa at room temperature. Tensile modulus can be evaluated using a tensile to break test
as described below in Example 2. The blends of polyolefin and hydrocarbon resin used in
the present invention desirably have a sufficiently low tensile modulus so that a film made
from the blend will behave like plasticized PVC. Above a sufficiently high orientation

ratio (e.g., above about 2X2 or 3X3 orientation), orientation tends to increase the tensile
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modulus of the oriented blend. However, when compared to the polyolefin alone, the
tensile modulus of the blend tends to be stiffer (higher modulus) at lower temperatures and
more supple (lower modulus) at elevated temperatures. These characteristics facilitate the
manufacture of films having a tensile modulus that mimics the temperature-dependent
behavior of plasticized PVC films. For example, by tailoring the amount of hydrocarbon
resin and the orientation ratio, the blends of the present invention can be used to fabricate
thin graphic films that are sufficiently stiff at room temperature so that they can easily be
applied to a substrate, while being sufficiently conformable at slightly elevated
temperatures (e.g., by heating the film with a heat gun) so that the films can be coaxed into
conformity with surface irregularities in the substrate (e.g., rivets and corrugations on the
sides of truck panels). These characteristics are very desirable for graphic and other films,
and are very difficult to mimic using other polymers or polymer blends. The perceived
stiffness of such a film will be proportional 1o its tensile modulus and to the cube of the
film thickness. Preferably, the blend has a tensile modulus less than about 1400 MPa,
more preferably between about 10 MPa and about 700 MPa, and most preferably between
about 300 and about 650 MPa when measured at room temperature.

For some applications, the articles of the invention form films that are affinely
deformable by hand as described above. Affine deformation behavior can be
characterized in a variety of ways. For example, the yield behavior of an article can be
measured using a stress-strain test, such as is used in Example 2 and shown in Fig 4a. In
general, the yield point is the stress value at which an article undergoes pronounced plastic
deformation upon further application of strain. In non-affine deformation, the yield point
is manifested in a stress-strain plot as the first point where an increase in strain occurs
without an increase in stress. This typically represents a local maximum in the stress-
strain curve jusl as the sample begins to undergo locally non-uniform elongation. Curve
40 in Fig. 4a shows non-affine deformation. Point 43 is the observed yield point for curve
40. In affine deformation, the stress-strain curve typically does not exhibit a local
maximum, but instead exhibits stress that increases throughout the course of deformation.
Usually, such a curve will exhibit a profound change in slope at some level of strain. That
inflection point typically is deemed to be the yield point for an affinely deformable
material. Curve 42 in Fig. 4a shows affine deformation. Point 46 is the inflection point

and deemed yield point for curve 42.
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The yield stress is the stress at the observed or deemed yield point. For non-affine
deformation, the draw stress is the local minimum in stress just after the observed yield
point. The vertical height of point 43 in Fig. 4a shows the yield stress for curve 40, and
the vertical height of point 44 shows the draw stress for curve 40. For affine deformation
there is no local minimum in stress after the deemed yield point, and thus no draw stress.

The yield strain is the strain at the observed or deemed yield point. For non-affine
deformation, the draw strain is the strain afier the observed yield point at which the stress
again equals the yield stress. The horizontal extent of point 43 in Fig. 4a shows the yield
strain for curve 40, and the horizontal extent of point 45 shows the draw strain for curve
40. For affine deformation there is no local minimum in strain after the deemed yield
point, and thus no draw strain.

The “necking index™ is the ratio of draw strain to yield strain, and is a number
greater than or equal to one. For affine deformation the necking index is deemed to be
equal to one.

The “deformation index™ is the ratio of yield stress to draw stress, and is a number
greater than or equal to one. For affine deformation the deformation index is deemed to be
equal 1o one.

The necking index and deformation index both serve as a measure of deformation
non-uniformity. Either index can be used to characterize a material. In the discussion that
follows, we will focus on the deformation index. As the deformation index approaches
one, deformation of the article becomes more affine. The deformation index of
commercially available plasticized PVC materials varies, but for premium grades of
plasticized PVC, the deformation index generally ranges between about 1.0 and about 1.1
at room temperature. The blends of polyolefin and hydrocarbon resin used in the present
invention desirably have a sufficiently low deformation index so that a film made from the
blend will exhibit affine deformability. The addition of the hydrocarbon resin to the
polyolefin tends to increase the deformation index of the blend, and orientation tends to
decrease the deformation index of the oriented blend. These characteristics facilitate the
manufacture of films having a deformation index that mimics the affine deformation
behavior of plasticized PVC films. Attainment of affine deformation properties is
especially difficult, and of particular importance for graphic and retroreflective films and

for automotive masking tape. For example, when stretching graphic films onto irregular
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surfaces, the printed graphic should not be severely distorted and the intended visual
appearance of the graphic should be preserved. By tailoring the amount of hydrocarbon
resin and the orientation ratio, the blends of the present invention can be used to fabricate
films that deform affinely while preserving a desirable viscoelastic response of high stress
relaxation and low strain recovery. This behavior facilitates manufacture of films having
dead stretch hand properties and permanent set characteristics like that exhibited by
plasticized PVC. These ct istics are very desirable for graphic and other films, and

are very difficult to mimic using other polymers or polymer blends. Preferably, the blend
has a deformation index below about 1.2, more preferably below about 1.1, and most
preferably is equal to about 1.0.

For some applications, the articles of the invention form films that exhibit “dead
stretch” characteristics. By dead stretch we mean that when an article (e.g., a film) of the
invention is stretched past its yield point it will evenly deform, and upon removal of the
stress will substantially retain its deformed configuration and exhibit minimal recovery.
Dead stretch behavior can also be evaluated by hand or by using instruments. When using
instruments, dead stretch can conveniently be characterized by measuring residual stress
and strain recovery values. Both residual stress and strain recovery are time- and
temperature-dependent material properties. Residual stress is a measure of the stress
retained by an article that has been stretched by 100% (100% strain) and held in the
stretched position for one minute. Strain recovery is a time- and temperature-dependent
measure of the extent to which the stretched article retums toward its original length upon
release of the stress. The residual stress and strain recovery values of commercially
available plasticized PVC materials vary, but for some premium grades of plasticized
PVC, residual stress generally ranges between about 3 and about 10 MPa after 60 seconds
at room temperature, and strain recovery generally ranges between about 65 and about
98% after 24 hours at room temperature. The blends of polyolefin and hydrocarbon resin
used in the present invention desirably have residual stress and strain recovery values that
are selected so that a film made from the blend will behave like plasticized PVC. Asa
generalization for films of the invention, the residual stress and strain recovery values will
vary independently. In other words, changes that cause the residual stress value to
increase will often (but not always) cause the strain recovery value to decrease. However,

we have found that addition of the hydrocarbon resin to the polyolefin changes the
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relaxation behavior of the blend at 100% strain in a nonlinear fashion. At lower
hydrocarbon resin addition levels, residual stress increases when the orientation ratio is
increased. However, at sufficiently high hydrocarbon resin addition levels and sufficiently
high orientation ratios, residual stress decreases as the hydrocarbon resin content is
increased. Strain recovery tends to decrease as the hydrocarbon resin addition level is
increased. This behavior facilitates the manufacture of films having a combination of
residual stress and strain recovery values that can closely mimic the behavior of a variety
of plasticized PVC films. These characteristics are very desirable for graphic and other
films, and are very difficult to mimic using other polymers or polymer blends. Preferably,
the blend has a residual stress after 60 seconds at room temperature that is less than about
20 MPa, more preferably less than about 15 MPa, and most preferably less than about 5
MPa. Preferably, the blend has a strain recovery after 24 hours at room temperature that is
less than about 80%, more preferably less than about 60% and most preferably less than
about 40%.

As a general guide for replacement of PVC in an intended use, the polyolefin,
hydrocarbon resin, any optional additional materials and the processing conditions for the
blend should be selected to provide an article whose properties will resemble or improve
upon the desired PVC properties at the intended use temperature, The term “intended use
temperature” refers to the temperature or range of temperatures to which the article will
typically be exposed during use (e.g., after application (o a substrate). In many cases, the
intended use temperature will be room temperature. However, the article may be exposed
to intended use temperalures considerably above or below room temperature, e.g., when a
graphic film, retroreflective sheeting, automotive tape or other article is applied to a
substrate outdoors, or subjected to extended exposure (e.g., one year or more) in outdoor
conditions. Those skilled in the art will appreciate that due to the wide variety of potential
intended uses and use temperatures, the selected properties can vary widely both in type
and magnitude. For example, at room temperature a graphic film of the invention
preferably has a tensile modulus of from about 50 to about 1400 MPa, more preferably
about 300 to about 650 MPa; a residual stress after 60 seconds that is less than about 15
MPa, more preferably less than about 10 MPa; a strain recovery after 24 hours that is less
than about 85%, more preferably less than about 75% after 24 hours; and a deformation

index less than about 1.1, more preferably less than about 1.05 and most preferably equal
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to about 1.0. At room temperature, a tape backing of the invention preferably has a tensile
modulus of from about 70 MPa to about 415 MPa, more preferably about 140 MPA to
about 345 MPa; a residual stress (afler being elongated by 100% at a 600%/min. rate and
being held in the elongated position for 60 seconds) that is less than about 9 MPa, more
preferably less than about 5 MPa; a strain recovery after 24 hours that is less than about
70%, more preferably less than about 50% after 24 hours; and a deformation index less
than about 1.05, more preferably less than about 1.02 and most preferably equal to about
1.0. Atroom temperature, a retroreflective sheeting backing of the invention preferably
has a tensile modulus of from about 10 to about 1000 MPa, more preferably about 15 to
about 100 MPa. At the intended use temperature the articles of the invention preferably
also have an elongation to break of at least about 80%, more preferably at least about
200% when evaluated using ASTM D882-95A.

Some blends of the invention have better non-blocking properties (that is, the
ability to be formed into films or fibers that can be wound upon themselves and then
unwound without adhering to adjacent film layers or fibers) than typical soft PVC films.
This aids in roll processing (that is, manufacture on a substantially continuous basis using
a web or strand that is wound and optionally unwound and rewound on a roll or rolls) of
articles containing blends of the invention.

If desired, the films and fibers of the invention can have a multilayer construction.
For example, the films and fibers can have a core comprising a blend of polyolefin and
hydrocarbon resin and one or more additional (e.g., skin) layers made of a different
polymeric material. The additional layers can provide desired surface, bulk or optical
properties such as adhesion promotion, adhesive release, increased resistance to blocking,
or improvements in properties such as ink receptivily, sewability, launderability,
weldability, weathering resistance, scratch or abrasion resistance, solvent resistance,

graffiti resi or light (e.g., light scattering, reflection, refraction,

polarization, gloss, antireflection, or coloration). The use of additional layers can also
assist in reducing the overall cost of an article containing the blend. The additional layers
can be the same as or different from one another, When melt processing multilayer films
of the present invention, the materials in adjacent layers need not be completely
chemically or physically compatible or well matched, particularly with respect to melt

viscosities, although they can be so matched if desired. Thus although materials in
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adjacent polymeric flowstreams can have relative melt viscosities (a ratio of their
viscosities) within a range of about 1:1 to about 1:2, they do not need to have such closely
matched melt viscosities. Rather, the materials in adjacent polymeric flowstreams can
have relative melt viscosities of at least about 1:5, and possibly up to about 1:50.

In a preferred method for making multilayer articles of the invention, the layers are
formed at the same time, joined while in a molten state, and cooled. That is, preferably,
the layers are substantially simultaneously melt-processed, and more preferably, the layers
are substantially simultaneously coextruded. Articles formed in this way possess a unified
construction and have a variety of useful applications. Such multilayer articles have a
construction of at least 2 layers, more preferably at least 3 layers. If desired, the layers of
multilayer articles can also be formed individually and later laminated together, or alayer
can be formed as a moving web and subsequent layers cast thereon. A colored additional
layer can be formed in a variety of ways, e.g., by adding a dye to the additional layer or by
applying an ink or other suitable colorant to the surface of the additional layer. A layer
can also be a separate layer such as a protective overlayer or a removable layer such as a
release liner.

Representative additional layer materials include ethylene/vinyl acetate
copolymers such as those available under the trade designation ELVAX™ from E.I.
DuPont de Nemours, Inc.; modified ethylene/vinyl acetate copolymers such as those
available under the trade designation BYNEL™ from E.I. DuPont de Nemours, Inc. (e.g.,
BYNEL 3101 acrylate-modified ethylene viny! acetate having a 18 wt. % vinyl acetate
content, and BYNEL 3860 anhydride-modified ethylene vinyl acetate); copolymers of
ethylene and methyl acrylate such as that commercially available under the trade
designation POLY-ETH 2205 EMA™ from Gulf Oil and Chemicals Co.;
ethylene/(meth)acrylic acid copolymer such as that available under the trade designation
SURLYN™ from E.I. DuPont de Nemours, Inc.; maleic anhydride modified polyolefins
and copolymers of polyolefins such as that commercially available under the trade
designation MODIC™ from Mitsubishi Chemical Co.; polyolefins containing
homogeneously dispersed vinyl polymers such as those commercially available under the
trade designation VMX™ from Mitsubishi Chemical Co. (e.g., FN-70, an ethylene/vinyl
acetate based product having a total viny! acetate content of 50% and JN-70, an

ethylene/vinyl acetate based product containing dispersed polymethylmethacrylate and
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having a vinyl acetate content of 23% and a methyl methacrylate content of 23%);
POLYBOND™ (believed to be a polyolefin grafted with acrylic acid) from B.P,
Chemicals Inc.; PLEXAR™ (believed to be a polyolefin grafted with functional groups)
from Quantum Chemicals, Inc.; a copolymer of ethylene and acrylic acid such as that
commercially available under the trade designation PRIMACOR™ from Dow Chemical
Co.; a copolymer of ethylene and methacrylic acid such as that commercially available
under the trade designation NUCREL™ from E.I. DuPont de Nemours, Inc.; a copolymer
of ethylene and methyl acrylate such as those available from Eastman Chemicals, Inc.; a
terpolymer containing ethylene, glycidy] methacrylate, methyl methacrylate such as that
available under the trade designation LOTADER™ AX 8900 from EIf Atochem North
America;; and thermoplastic polyurethanes such as that available under the trade
designation MORTHANE™ PN09-200 from Morton Chemicals, Inc.

The blend of polyolefin and hydrocarbon resin can be combined with various
adjuvants including fillers, dyes, pigments, nucleating agents, plasticizers, antioxidants,
flame retardants, UV stabilizers or absorbers, heat stabilizers, and processing aids such as
extrusion aids and lubricants. For example, clays, hydrated silicas, calcium silicates,
silico-aluminates, and fine furnace and thermal blacks can be added to increase cohesive
strength and stiffness. Platy pigments and fillers, such as mica, graphite, and talc, can be
added to increase acid and chemical resistance and reduce gas permeability. Various
adjuvants can be added to impart or modify properties such as ink-receptivity, sewability,
launderability, and weldability using, e.g., RF, HF, thermal or ultrasonic energy.
Pigments, fillers and dyes can also be used to modify optical properties of the blend such
as color, opacity and gloss. Other fillers can include glass or polymeric beads or bubbles,
metal particles, fibers, and the like. Typically, pigments and fillers will be used in
amounts of about 0.1% to about 50% by weight, based on the total weight of the blend.
Likewise, adjuvants can be added to any additional layers employed in articles of the
invention.

Crosslinkers such as multifunctional acrylates, benzophenone, derivatives of

h 1

benzc

and d benzopkh such as acryloyloxybenzophenone can be
added to some blends of the invention, and can be used to improve properties of the blend
such as solvent resistance, affine deformation characteristics or tensile modulus. Such

crosslinkers are preferably not thermally activated, but instead are activated by a source of
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electromagnetic radiation such as ultraviolet light or electron-beam radiation. Ifa
crosslinker is employed, it typically will be added in an amount of about 0.01% to about
5.0% by weight, based on the total weight of the blend. Crosslinkers can also be added to
any additional layers employed in articles of the invention.

Flame retardants can be added to improve resistance to flame initiation or flame

propagation. Examples include brominated aromatic compounds such as

Jecnak dink

pentoxide; aluminum trihydrate; the flame retardants described in WO 99/28128; and the

yloxide; antimony compounds such as antimony trioxide or antimony

flame retardant polyethylene concentrate commercially available under the trade
designation PE concentrate 1 Nat-2P-W from M.A. Hanna Corp., which contains a flame
retardant blend of a brominated imide, antimony trioxide and polyethylene polymer. If
employed, flame retardants typically will be added in amounts of about 1% to about 50%
by weight, based on the total weight of the blend. Flame retardants can also be added to
any additional layers employed in articles of the invention.

Antioxidants, ultraviolet absorbers (UV As) or stabilizers can be used to improve
processing or to protect against environmental aging caused by UV light or heat. Suitable
antioxidants include hindered phenols and hindered phosphites. Suitable UVAs include
benzophenones, benzotriazoles and benzoxazinones. Suitable stabilizers include radical
scavengers (e.g., hindered amines and hindered benzoates) and hydroperoxide
decomposers (e.g., hindered amines and phosphates). Typically, antioxidants, UVAs and
stabilizers are used in amounts of about 0.1% to about 5.0% by weight, based on the total
weight of the blend. Antioxidants, UVAs and stabilizers can also be added to any
additional layers employed in articles of the invention.

Blending of the polyolefin and hydrocarbon resin and any optional adjuvants can
be performed using any method that results in a substantially homogenous distribution of
the ingredients. Suitable methods include melt blending, solvent blending, physical
mixing and coextrusion. Suitable blending equipment is readily available and will be
familiar to those skilled in the art.

Films and fibers of the invention can be made from the blend using a variety of
types of equipment and a number of melt-processing techniques (typically, extrusion
techniques) well known in the art. Such equipment and techniques are disclosed, for

example, in U.S. Pat. Nos. 3,565,985 (Schrenk et al.), 5,427,842 (Bland et al.), 5,589,122
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(Leonard et al.), 5,599,602 (Leonard et al.), and 5,660,922 (Herridge et al.). For example,
single- or multi-manifold dies, spinnerets, full moon feedblocks (such as those described
in U.S. Pat. No. 5,389,324 to Lewis et al.), or other types of melt processing equipment
can be used, depending on the number of layers desired and the types of materials
extruded. Layer multipliers in which a film is split into a plurality of individual subfilms
that are then stacked one upon another to increase the number of layers in the ultimate film
can also be used.

Tie layers can be used if desired to enhance adhesion between layers in multilayer
articles of the invention. Materials useful in the tie layers include, but are not limited to,
the various additional layer materials mentioned above.

The articles (e.g., films and fibers) of the invention can be cast or extruded
(optionally with the assistance of solvents) onto a suitable collector and used as is. If

q

desired, the articles can be further processed, using, e.g., ing, surface

subsequent coating steps, or other processing techniques that will be familiar to those
skilled in the art. For some applications, the films or fibers preferably are oriented (e.g.,
stretched) before use in order to alter the mechanical properties of the resulting film or
fiber. Suitable orientation equipment is readily available and will be familiar to those
skilled in the art. Uniaxial or biaxial orientation can be performed, using one or more
stretching steps and one or more stretching temperatures. For machine stretching,
orientation preferably is carried out at a temperature of temperatures between the Tg and
Tm of the blend, by stretching the film using suitable lengthwise or cross-direction
stretching devices. These devices can be operated sequentially or simultaneously. For
blown films, orientation preferably is carried out a temperature or temperatures near or
above the Tm of the blend, by blowing a tube of the film to increase the diameter of the
tube.

The articles of the invention can optionally be heat-treated at a selected
temperature (typically below the melting point of the blend) following the orienting step or
steps, in order to provide improved dimensional stability. Any suitable heat treatment and
heat treatment method can be used. Preferably the article is restrained during the heat
treatment. For example, the article can be passed through a heated chamber after being

oriented.
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If desired, one or more functional layers can be applied to articles of the invention.
For example, an adhesive layer may be applied to at least one of the major surfaces of a
film, The adhesive layer can be activated by pressure, heat, electromagnetic energy,
solvent or any combination thereof and can have a variety of chemical compositions.
Suitable adhesives can be based, for example, on a poly(a olefin), block copolymer,
acrylate, rubber/resin, or silicone. The adhesive can be applied at conventional coating
weights (e.g., 0.0001 to 0.02 g/cm2) using any conventional coating device such as a
rotary rod die, slot die or a gravure roll. Other functional layers can also be employed.
Thus, for example, an ink-receptive layer, abrasive layer, retroreflective or other light
management layer (e.g., a layer of retroreflective elements such as described in copending
Application Serial No. 09/783,361 entitled “RETROREFLECTIVE ARTICLE AND
METHOD?, filed February 14, 2001), light sensitive layer, release layer or other
functional layers can be employed. The articles of the invention can be surface-treated
(e.g., with a chemical primer coating, flame treatment, corona discharge treatment, or
other surface treatment that will be familiar to those skilled in the art), in order to enhance
adhesion of a functional layer ihereto.

The articles of the invention can be utilized in a variety of applications. For
example, films of the invention can be used in sheeting products (e.g., decorative,
reflective, or graphic sheeting), piping, decals, flooring materials (e.g., as substitutes for
vinyl floor tiles or vinyl roll goods), wall coverings (e.g., as substitutes for vinyl-coated
wallpaper), shelf paper, window films, flexible packaging films, label stock, tape
backings, consumer apparel and footwear. Generally such films have a thickness of about
25 pm to about 500 um. Depending on the desired application, thicknesses less than 25
um or greater than 500 um can also be employed. The reflective sheeting products
include those having a non-elastomeric film layer described in the above-mentioned
copending Application Serial No. 09/783,361, the disclosure of which is incorporated
herein by reference.

Fibers of the invention can be used in floor matting (e.g., for entry matting), carpet,
woven or nonwoven fabrics and other uses. The fibers can be monolithic or have a
multilayer construction {e.g., a core-shell construction). The fibers can be made entirely
from a blend of the invention or can contain a layer or layers of other materials (e.g., a

core-shell construction having a blend of the invention in the core or in one or more shell
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layers, or in both the core and in one or more shell layers). The fibers can have a variety

of thicknesses d ding on the i ded application.

P app

The properties of articles of the invention are further illustrated in the following

examples. Unless otherwise indicated, all parts and percentages are by weight.

Example 1

Several blends based on mixtures of REXFLEX WL203 polypropylene FPO
(Huntsman Corp.) and PICCOLYTE C135 terpene hydrocarbon resin (Hercules Inc.) were
compounded using a BRABENDER™ mixing head (C.W. Brabender Instruments, Inc.),
at 70%, 60%, S0% or 40% polyolefin content and 30%, 40%, 50% or 60% hydrocarbon
resin content. A control composition containing no hydrocarbon resin and the blends were
compounded for 3 minutes at 180°C and a rotor speed of 100 rpm. The compounded
control composition and blends were then pressed into films approximately 0.5 to 1 mm
thick, using a hydraulic press whose platens had been heated to 180 to 200°C. The
pressed films were removed from the heated platens and immediately reinserted between
water-cooled platens in a second press and placed under pressure to quench the films.
Manual manipulation of the films demonstrated that the films had a vinyl-like feel, and
were non-¢lastomeric, conformable and drapable. Blends containing 30% or 40%
hydrocarbon resin were also affinely deformable by hand. Although the films were dead-
stretchable by hand at low elongation rates, they were tearable by hand at high elongation
rates. These characteristics closely mimicked typical plasticized PVC films.

The dynamic mechanical properties of the films were measured 7 to 10 days later
using a RHEOMETRICS™ Solid Analyzer I at 1Hz and a nominal strain of 0.1%, using a
temperature scan that increased from -60°C to 80°C at 3°C/min.

Curves 12, 13, 14, 15 and 16 in Fig. 1 show the resulting dynamic mechanical
analysis (DMA) curves illustrating Tan 8 vs. temperature for 100% polypropylene (curve
12) and for blends containing 30%, 40%, 50% and 60% hydrocarbon resin (curves 13, 14,
15 and 16, respectively). As hydrocarbon resin content increased, the glass transition
temperature (Tg) increased systematically as evidenced by the shifting position of the Tan
& peak. The single Tg of each blend indicates that the blends were compatible and
miscible. Curves 17, 18 and 19 in Fig. 1a illustrate Tan  vs. temperature DMA results for

three representative plasticized PVC resins. These resins have differing Tg values that can
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readily be mimicked by selecting a suitable blend of polyolefin and hydrocarbon resin.
This facilitates matching or mimicking the temperature-dependent behavior of PVC films.
Curves 22, 23, 24, 25 and 26 in Fig. 2 show the storage moduli for 100%
polypropylene (curve 22) and for blends containing 30%, 40%, 50% and 60%
hydrocarbon resin (curves 23, 24, 25 and 26, respectively). Curves 27, 28 and 29 in Fig.
2a illustrate storage moduli for three representative plasticized PVC resins. As shown in
Fig. 2, increasing the proportion of hydrocarbon resin caused the room temperature
storage modulus of the blend to increase as well. This facilitates matching or mimicking
the storage modulus behavior and “hand” of PVC films. Increasing the proportion of
hydrocarbon resin also caused the elevated temperature storage modulus of the blend to
decrease (e.g., at 60°C to 70°C). As discussed above, this latter effect can aid in the
application of films made from these blends to irregular surfaces, because heat can be used
to coax (soften) the film into conformability with such a surface. The blend containing
60% hydrocarbon resin actually had better conformability at elevated temperatures than

the comparison PVC films shown in curves Fig. 2a.

Example 2

Several 3 layer films were fabricated using a 254 mm wide 3 layer CLOEREN™
coextrusion vane die, a water cooled casting roll and downstream wind up facilities.
Blends containing 60%, 50% or 40% of REXFLEX WL203 FPO polyolefin and 40%,
50% or 60% of PICCOLYTE C135 terpene hydrocarbon resin were compounded in a 34
mm BERSTORFF™ co-rotating twin screw extruder and fed to the center layer of the die.
The two surface layers of the die were fed with ELVAX™ 3134 (DuPont Co.)
poly(ethylene-co-vinyl acetate) having 12.0% vinyl acetate content and an 8.0 melt flow
index, delivered from two independent single screw extruders. Flow rates from the three
extruders were adjusted such that the surface layers were each 15% of the overall film and
the center layer was 70% of the overall film. The casting roll was cooled to 23°C. Both
0.08 mm thick and 0.8 mm thick films were cast from each blend. The thicker films were
used to prepare biaxially stretched films at a temperature of 75°C and a stretch rate of
100%f/sec. All stretching was done in a simultaneous fashion to prepare films having 2x2,
3x3, 4x4, and 6x6 balanced draw ratios.
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Manual manipulation of the films demonstrated that the films had a vinyl-like feel,
and were non-elastomeric, conformable, drapable, and affinely deformable by hand.
Although the films were dead-stretchable by hand at low elongation rates, they were
tearable by hand at high elongation rates. The films had substantially isotropic behavior,
that is, their physical properties were essentially the same in each of two orthogonal
directions in the plane of the film (in this case, in the two directions of orientation).

Mechanical testing of the thin cast films (0.08 mm) and the biaxially stretched
films was performed 7 to 10 days later using a tensile to break test, a stress relaxation test,
and a strain recovery test.

Tensile modulus and deformation index were obtained using a tensile to break test,
which was performed as follows. Film samples having a width of 12.7 mm were placed in
a tensile tester at a gauge length of 50.8 mm. The tensile tester was operated at a
crosshead speed of 25.4 mm/min (50%/min) to 1% strain, and then operated at 305
mm/min. (600%/min) until the sample failed. Tensile modulus was recorded as the secant
modulus between 0.5% and 1% strain. Deformation index was recorded as the ratio of
yield stress to draw stress.

Residual stress and strain recovery were obtained using a stress relaxation test,
which was performed as follows. Film samples having a width of 12.7 mm were placed in
a tensile tester at a gauge length of 50.8 mm. Two fiducial marks were placed 50.8 mm
apart on the sample. The tensile tester was operated at a crosshead speed of 305 mm/min
(600%/min) to 100% strain, so that the fiducial marks were 101.6 mm apart. The sample
was held at 100% strain for 60 seconds and the residual stress recorded. The sample was

. temoved from the tensile tester and allowed to recover unrestrained on a bench top for 24

hours at room temperature. The new length between the fiducial marks was recorded and
the strain recovery calculated as a percentage of the original strain lost as the sample
recovered on the bench top.

Data for the cast films and biaxially stretched films can be seen in Figs. 3, 4, 5 and
6. Fig. 3 shows the tensile modulus vs. stretch ratio for blends containing 40%, 50% or
60% hydrocarbon resin (curves 34, 35 and 36, respectively). The addition of the
hydrocarbon resin to the polyolefin increased the tensile modulus of the blend. Above a
sufficiently high orientation ratio (e.g., above a minimum or inflection point that tended to

occur at around a 2X2 or 3X3 orientation), increased orientation also increased the tensile
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modulus of the oriented blend. However, tensile modulus was more heavily influenced by
hydrocarbon resin content than by stretch ratio. Tensile modulus values of about 620 to
about 700 MPa were obtained from blends containing 60% hydrocarbon resin stretched
4X4 or 6X6. At 60% hydrocarbon resin content, films biaxially stretched at lower stretch

ratios tended to be brittle with failures occurring prior to yield. As the biaxial stretch ratio

was increased to 3X3 and beyond these films became more ductile and elongations beyond
the yield point were realized. Thus although films containing 60% hydrocarbon resin that
were cast or biaxially stretched up to 2X2 were briitle, similar films biaxially stretched to
3X3, 4X4, and 6X6 demonstrated elongations at break of 283%, 211% and 163%,
respectively.

Fig. 4a shows stress-strain curves 40, 41 and 42 for film samples that were cast
(curve 40), or stretched 2X2 (curve 41) or 3X3 (curve 42), respectively, prepared from the
blend containing 50% hydrocarbon resin. Curve 40 exhibits non-affine deformation.
Curves 41 and 42 in Fig, 4a show progressively greater degrees of affine deformation. As
mentioned above, point 43 is the observed yield point for curve 40. Point 46 is the
inflection point and deemed yield point for curve 42. The vertical height of point 43 in
Fig. 4a shows the vield stress for curve 40, and the vertical height of point 44 shows the
draw stress for curve 40. The horizontal extent of point 43 in Fig. 4a shows the yield
strain for curve 40, and the horizontal extent of point 45 shows the draw strain for curve
40.

Fig. 4 shows the deformation index vs. stretch ratio for blends containing 40%,
50% or 60% hydrocarbon resin (curves 47, 48 and 49, respectively). The addition of the
hydrocarbon resin to the polyolefin tended to cause non-affine deformation in the cast
films. But as the biaxial stretch ratio was increased, the deformation index decreased and
approached 1.0 (completely affine deformation) at suitably high stretch ratios. Thus the
deformation index could be controlled at 1.0 even at the highest hydrocarbon resin
contents. These highest hydrocarbon resin content materials are important because they
also demonstrated the most dead stretch (conformable) characteristics as is shown in Fig.
5 and Fig. 6. For example, for 60% hydrocarbon resin materials stretched to 6x6, the
residual stress was 10.7 MPa and the 24 hour strain recovery was 49% (see curve 56 in
Fig. § and curve 66 in Fig. 6).
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Example 3

Several 3 layer blown films were fabricated using a three layer annular die with a
nominal diameter of about 62 mm. Blends containing 60%, 50% or 40% of REXFLEX
‘WL203 FPO polyolefin and 40%, 50% or 60% of PICCOLYTE C135 terpene
hydrocarbon resin were compounded in a BRABENDER conical twin screw extruder and
fed to the center layer of the die. The two surface layers of the die were fed with
ELVAX™ 3135 (DuPont Co.) poly(ethylene-co-vinyl acetate) having 12.0% vinyl acetate
content and a .35 melt flow index, delivered from two independent single screw
extruders. As in Example 2, flow rates from the three extruders were adjusted such that
the surface layers were each 15% of the overall [ilm and the center layer was 70% of the
overall film. The take up speed and bubble air pressure were adjusted to give a nominal
MD x TD stretch ratio of 8X2 and a final film thickness of approximately 0.1 mm. The
mechanical properties of the blown film were evaluated in the machine and transverse
directions using the methods described in Example 2. Data for these blown films can be
seen in Figs. 7, 8, 9 and 10. Fig. 7 shows tensile modulus vs. hydrocarbon resin content in
the machine direction and transverse direction (curves 71 and 72, respectively). Fig. 8
shows deformation index vs. hydrocarbon resin content in the machine direction and
transverse direction (curves 81 and 82, respectively). Fig. 9 shows residual stress vs.
hydrocarbon resin content in the machine direction and transverse direction (curves 91 and
92, respectively). Fig. 10 shows strain recovery vs. hydrocarbon resin content in the
machine direction and transverse direction (curves 101 and 102, respectively). As was
also shown in Fig. 3, Fig. 7 illustrates that tensile modulus was influenced more by
hydrocarbon resin content than by stretch ratio. Even though the unbalanced stretch ratio
from the blown film process was 8 MD x 2 TD, the tensile modulus of the blown films
appeared to be the same in both test directions. The orientation delivered via the blowing
process may not have been as high as that delivered via the tentering process used in
Example 2, since the observed deformation indices were generally higher for the blown
films (compare curve 46 in Fig. 4 and curves 81 and 82 in Fig. 8). However, the benefits
of increasing orientation in order to lower the deformation index can still be seen in Fig. 8.
In Fig. 8, the MD deformation index (curve 81) was lower than the transverse direction
deformation index (curve 82). This appears to have been caused by the higher stretch ratio

in the machine direction. As was the case for the tentered films of Example 2, the blown
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films of this Example 3 also exhibited improved dead stretch characteristics (low residual
stress and low strain recovery) at higher hy&rocarbon resin concentrations (compare Figs.
5, 6,9 and 10).

The results in Examples 1 through 3 show that blends containing higher
hydrocarbon resin concentrations had increased tensile modulus at room temperature, and
decreased tensile modulus at elevated temperatures. This facilitates application of thin
films (e.g., graphic films) on large substrates, and helps the applicator conform the film to
irregularities in the substrate via the use of moderate heat. The results in Examples 2 and
3 also show that higher hydrocarbon resin concentrations decreased both residual stress
and strain recovery. These properties enable fabrication of films having “dead stretch”
characteristics that are very similar to and in some cases better than plasticized PVC.
Such “dead stretch” characteristics allow graphic films to be tightly applied using coated
adhesives to irregular (contoured) surfaces, and enable the applied film to hold the shape
of the underlying irregular surface for the lifetime of the graphic. Sufficient orientation
either via a tentering process or a blown film process also has the beneficial effect of
lowering the deformation index and providing more affine deformation. Affine (uniform)
deformation helps preserve the appearance of printed graphics despite application of the

graphic to an irregular surface.

Example 4

Using the method of Example 2, three 3 layer films were prepared. The center
layer of the die was fed with a blend of 60% REXFLEX WL203 FPO polyolefin and 40%
PICCOLYTE C135 terpene hydrocarbon resin that had been compounded ina
LEISTRITZ™ 34-mm co-rotating twin screw extruder. One of the outer layers of the die
was fed with SURLYN™ 1705-1 zinc ionomer of ethylene methacrylic acid copolymer
delivered from a single screw extruder. This layer formed a high gloss, solvent resistant
and abrasion resistant layer in the final film construction. The other outer layer of the die
was fed with BYNEL™ 3101 acrylate-modified ethylene vinyl acetate copolymer having
a 18% vinyl acetate content delivered from a second single screw extruder. This layer
formed a receptor layer to which would be applied a layer of acrylate-based retroreflective
cube comner elements. Flow rates from the three extruders were adjusted such that the

high gloss layer was 10%, the core layer was 70% and the receptor layer was 20% of the
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resulting film. The other two films were prepared in a similar fashion, using BYNEL
3860 anhydride-modified ethylene vinyl acetate copolymer or MORTHANE PN09-200
thermoplastic polyurethane in the receptor layer in place of BYNEL 3101 copolymer. The
receptor layers of all three films were corona-treated to facilitate adhesion of the cube-
corner retroreflective elements.

Fig. 11 shows dynamic mechanical analysis curves illustrating Tan & vs.
temperature for the multilayer films of the invention and for plasticized PVC. All three
multilayer films had similar dynamic analysis curves, shown as curve 111 in Fig. 11.
Plasticized PVC is shown as curve 113 in Fig. 11. Fig, 11 also shows storage modulus vs.
temperature curves for the multilayer film and for plasticized PVC (curves 115 and 117,
respectively). The multilayer film closely matched the mechanical properties of the
plasticized PVC film.

Example §

Using the method of Example 4, several 3 layer films were prepared using a core
layer containing a blend of 80% REXFLEX WL203 FPO polyolefin and 20%
PICCOLYTE C135 terpene hydrocarbon resin, and a gloss layer made from SURLYN
1705-1 ethylene/(meth)acrylic acid copolymer. In all instances the extruders were
adjusted so that the receptor layer represented 10% of the film. The extruders were
adjusted so that in most instances the core represented 70% of the film. However, for
Film 5-2, the extruders were adjusted so that the core represented 50% of the film. Set out
below in Table 1 are the film number and the amounts and types of materials employed in

the receptor layer for each film.
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Table I

Film No. Receptor Laver

5-1 20% BYNEL 3101 acrylate-modified ethylene vinyl acetate
5-2 40% BYNEL 3101 acrylate-modified ethylene vinyl acetate
5-3 20% BYNEL 2014 acid-modified ethylene acrylate

54 20% BYNEL 2002 acid-modified ethylene acrylate

5-5 20% ELVAX 3165 ethylene vinyl acetate

5-6 20% BYNEL 22E695 amine-modified acid copolymer

5-7 20% NUCREL 0403 ethylene/methacrylic acid copolymer

The films felt like plasticized PVC.

5 Example 6
Using the method of Example 3, films were prepared using a core made from 90%
or 80% REXFLEX WL 203 FPO polyolefin, blended with 10% or 20% REGALITE™
'V3120 partially hydrogenated hydrocarbon resin. The films each contained 10% of a
gloss layer made from SURLYN 1705-1 ethylene/(meth)acrylic acid copolymer. Set out
10 below in Table II are the film number and the amounts and types of materials employed in

the receptor layer and core layer for each film.

Table I
Film No, Receptor Layer Core Layer
6-1 30% BYNEL 3101 modified ~ 60% 20/80 REGALITE
EVA V3120/REXFLEX WL 203
62 20% BYNEL 3101 modified ~ 60% 20/80 REGALITE
EVA V3120/REXFLEX WL 203
63 20% BYNEL 2014 acid- 60% 20/80 REGALITE

modified ethylene acrylate V3120/REXFLEX WL 203

15 The films felt like plasticized PVC.
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Example 7
Using the method of Example 4, a 3 layer film containing a fluorescent dye in the
core layer was prepared. The dye was protected from degradation and discouraged from
migration by the outer layers of the film. HOSTASOL™ Yellow 3G fluorescent dye
(Clariant Corp.) was added 1o the core material blend at the extruder. The resulting film
felt like plasticized PVC.

Example 8

Using the method of Example 1, film samples containing a 60:40 ratio of
polyolefin and hydrocarbon resin were combined with 34.65% titanium dioxide and
0.42% of IRGANOX™ 1010 antioxidant (commercially available from Ciba Specialty
Chemicals, Inc.), 0.84% IRGAFOS™ 12 antioxidant (commercially available from Ciba
Specialty Chemicals, Inc.), 0.25% TINUVIN™ 328 UV absorber (commercially available
from Ciba Specialty Chemicals, Inc.) and 0.25% TINUVIN 770 hindered amine light
stabilizer (commercially available from Ciba Specialty Chemicals, Inc.). Films were
prepared using three different hydrocarbon resins (PICCOLYTE C135, REGALREZ
1139, or REGALITE T1140) from three different lots of each hydrocarbon resin.
‘Weathering was evaluated using an ATLAS™ CI 65A Xenon Arc weatherometer and
ASTM Test Method G26, Method A. Tensile data was collected on all 9 film samples
after 500 hours. The strain at break and segment modulus values (measured between 1.5
and 2% strain) showed the following changes, indicating the extent to which
embrittlement of the film samples occurred due to weathering. For film samples that
contained PICCOLYTE C135 hydrocarbon resin the average changes in strain at break
and segment modulus were —-78% and +34%, respectively. For film samples containing
REGALREZ 1139 resin, the average changes were —75% and +18%. For film samples
containing REGALITE T1140 resin, the average changes were -12% and +12%.

Example 9
Using the method of Example 8, additional film samples containing REGALREZ
1139 or REGALITE T1140 hydrocarbon resin were prepared using 34.32% TiO,, and
double the amounts of the antioxidants, UV absorber and HALS used in Example 8. The

film samples were evaluated in the weatherometer for 1000 hours. The strain at break and
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segment modulus values showed the following changes, indicating the extent to which
embrittlement of the film samples occurred due to weathering. For film samples
containing REGALREZ 1139 resin, the average changes were ~73% and +28%. For film
samples containing REGALITE T1140 resin, the average changes were —6% and +7%.

Example 10

Using the method of Example 9, additional film samples containing PICCOLYTE
C135, REGALREZ 1139 or REGALITE T1140 hydrocarbon resin were prepared using
34.32% TiO2, 0.25 each of the antioxidants IRGANOX 1010 and IRGAFOS 168, 0.5% of
the UV absorber TINUVIN 328, and 0.25 Wt.% each of the HALS TINUVIN 770 and
CHIMASORB™ 2020 (commercially available from Ciba Specialty Chemicals, Inc.).
The film samples were evaluated in the weatherometer for 500 hours. The strain at break
and segment modulus values showed the following changes, indicating the extent to which
embrittlement of the film samples occurred due to weathering. For film samples
containing PICCOLYTE C135 resin, the average changes were +25% and + 4%. For film
samples containing REGALREZ 1139 resin, the average changes were —2% and + 1%.
For film samples containing REGALITE T1140 resin, the average changes were 42%
and -15%.

Example 11
Using the method of Example 9, additional film samples containing no
hydrocarbon resin, or REGALREZ 1139 or REGALITE T1140 hydrocarbon resin, were
prepared using varying amounts of titanium dioxide, the antioxidants IRGANOX 1010
and IRGAFOS 12, the UV absorber TINUVIN 328, and the HALS TINUVIN 770. The

run number and amount of each ingredient are set out below in Table I11.
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The film samples of Run Nos. 11-2 through 11-7 were evaluated in the
weatherometer for 1000 hours, then evaluated for 60° gloss difference using ASTM D523-
89 and a MICRO-TRI-GLOSS™ Model 4520 gloss meter (BYK Gardner Co.), for color
difference using ASTM D2244-93, and for yellowness and whiteness index difference
using ASTM E313-98. Fig. 12 shows the 60° gloss results, and indicates that Run No. 11-
6 provided very good gloss retention. Fig. 13 shows the color test results, The first data
bar for each sample in Fig. 13 shows AL, which is a measure of whiteness/blackness shift.
The second data bar shows Aa, which is a measure of green/red shift. The third data bar
shows Ab, which is a measure of blue/yellow shift. The fourth data bar shows AE, which
is a calculated from AL, Aa and Ab. The fifth data bar shows AWI, which is a measure of
whiteness index shift, and the sixth data bar AYI, which is a measure of the yellowness
index shift. Run No. 11-3 was not evaluated for AWI or AYL. As shown in Fig. 13, Run
No. 11-6 provided particularly good color stability.

Example 12

Using the method of Examples 2 and 4, a 3-layer film was fabricated and biaxially
oriented at a 6X6 ratio by simultaneous stretching. The core layer of the film contained a
blend of 40% REXFLEX WL203 FPO polyolefin and 60% PICCOLYTE C135 terpene
hydrocarbon resin. The skin layers of the film (which each represented 15% of the overall
film construction) contained ELVAX™ 3134 poly(ethylene-co-vinyl acetate). The
resulting clear graphic film was laminated to an acrylic pressure sensitive adhesive that
had been precoated on a release liner.

An unimaged sample of the film was tested for conformability by applying a 25.4
mm wide strip of the film to an acrylic painted metal panel having three depressed
channels in its surface. The channels were sized so that when the film was bridged across
the channels and then stretched down into the channels, the applied film would be
elongated by 10%, 15%, and 25% respectively. The unimaged film was stretched into
these channels at room temperature using finger pressure. It deformed easily into.the
channels without breaking. The applied film was examined afier four days and showed no
signs of lifting out of the channels.

An electrostatically printed image was transferred from a transfer paper to a

sample of the clear graphic {ilm using a hot roll laminator. A 25.4 mm wide strip of the
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imaged film was applied to the channeled panel at room temperature using finger pressure.
The imaged film deformed easily into the channels without breaking and without severe
distortion of the image. The imaged film application was repeated by heating the film and
pane! for one minute at 66°C afier the film had been bridged over the channels. The
heated film deformed easily into the channels without breaking and without severe
distortion of the image. The applied film was examined after four days and showed no
signs of lifting out of the channels.

A sample of the imaged film was also applied to a plastic panel that had a 15-mm
deep rounded contour molded into the face of the panel. The film was applied to the panel
by bridging the film over the contour, and then stretching the film down into the contour
using finger pressure and a heat gun. The imaged film deformed easily and stretched
down into the contour without breaking and without severe distortion of the image. The
applied film was examined after four days and showed no signs of lifting out of the

contour.

Example 13

Using the method of Example 4, a series of three different 4-layer films was
prepared by co-extrusion. The core layer of each film was formed by dissolving 0.25%
each of CYTEC™ UV531 and CYTEC™ UV 3346 ultraviolet stabilizers in a
hydrocarbon resin, melting the resulting mixture and metering separate streams of the
molten mixture and a polyolefin to a 34-mm LEISTRITZ™ co-rotating twin screw
extruder equipped with a pelletizer. The pellets were fed to a second twin screw extruder
and into the second layer of a 4-fayer die. A single screw extruder was used to deliver two
split streams containing BYNEL™ 3101 copolymer and 0.25% each of CYTEC UV531
and CYTEC UV3346 ultraviolet stabilizers 10 the first and third layers of the die. The first
layer formed a receptor layer in the finished film, and the third layer formed a tie layer
between the core layer and a gloss layer. The gloss layer was formed by delivering
SURLYNT™ 1705-1 copolymer and 0.25% each of CYTEC UV531 and CYTEC UV 3336
ultraviolet absorbers from a further single screw extruder. The flow rates were adjusted so
that the receptor, core, tie and gloss layers represented 20%, 60%, 10% and 10%,
respectively, of the total film construction. In addition to the ultraviolet stabilizers
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mentioned above, the three different 4-layer films contained the core materials shown
below in Table IV:
Table IV

Film No.  Core Layer Ingredients

13-1 55% EXACT™ 3024 polyolefin’

15% EXACT™ 4033 polyolefin'

30% REGALITE™ V3120 resin’

80% ADFLEX™ KS 359P polyolefin’
20% REGALITE™ V3120 resin’

50% EXACT™ 3035 polyolefin'

20% EASTMAN™ SP 1305 polgoleﬁn"
30% REGALITE™ V3120 resin

0.1 wi% HOSTASOL 3G fluorescent dye®

13-2

1322

! Exxon Chemicals, Inc.

2 Hercules, Inc.

3 Basell Polyolefins

* Eastman Chemicals Inc.

Clariant Corporation; dissolved in the resin and then metered into the twin screw extruder.

Two films having overall calipers of 0.25 mm and 0.18 mm were prepared from
Film No. 13-2 by varying the line speed. The proportional layer thicknesses remained the
same for these two films. The receptor layer surfaces of all of the films were corona-
treated prior to casting an acrylate syrup on the corona-treated surfaces to form a layer of

cube-corner retroreflective elements.

Example 14

Using the method of Example 3, several 3-layer blown films having clear, white or
black core layers were fabricated using blown film processing techniques. These 3-layer
films can be used as replacements for plasticized PVC films on vehicles, e.g, as graphic
films or other decorative decals on automobiles, trucks and motorcycles, and blackout
films or other decorative trim applied around the doors and windows of automobiles and
trucks. Film conformability is important for ensuring long-term intimate adhesion of the
film to the irregular or compound curved surfaces typically found on vehicles. Without
sulficient conformability, the stresses set up in the films during application can cause the
film to pull away from the vehicle surface and undergo undesirable effects such as edge
lifting. In addition, the film preferably should have an appropriate tensile modulus so that

the film is sufficiently self-supporting to facilitate handling during film application.
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The clear films and the white film had a finished thickness of 0.06 mm, and the
black film had a finished thickness of 0.10 mm. In each case the core layer was 70% of
the overall film construction and the two surface layers were each 15% of the overall film
construction. The core layer provided conformability and mechanical properties
mimicking plasticized PVC, and served as the carrier for pigments (if present). The
surface layer on the outside of the blown bubble construction provided a receptor layer for
a subsequently-applied layer of pressure sensitive adhesive (PSA). The surface layer on
the inside of the blown bubble provided a receptor layer for subsequently-applied
decorative inks and clear coats. All blends for the core layer and surface layers were
compounded and pelletized prior to extrusion of the blown film. The white core layer of
sample 14-6 was compounded in a BUSS KNEADER™ reciprocating extruder. The
remaining film layers were compounded in a 40 mm BERSTORFF™ co-rotating twin-
screw extruder having a 26:1 length to diameter ratio.

The films were extruded through a nominal 101.6 mm diameter annular blown film
die fed by three single-screw extruders set up to deliver the core layer and surface layer
blends. The pressures and temperatures were rates were adjusted to provide a 15% outer
surface layer/70% core layer /15% inner surface layer construction. The bubble take up
speed and bubble pressure were adjusted to give nominal MD x TD orientation ratios of
either 9x3 or 5.5x3. Set out below in Table V are the run number, composition of each

layer, overall film thickness and film orientation ratios for each film.
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A number of performance characteristics were evaluated for each film sample.
Two plasticized PVC films (referred to as films “PVC-1” and “PVC-2") currently used
in automotive applications and having respective film thicknesses of 0.05 mm and 0.09
mm were similarly evaluated. Young's modulus and elongation to break were
measured using a tensile to break test similar to that used in Example 2. However, the
tensile tester was operated at a reduced crosshead speed of 152.4 mm/min. (300%/min.
instead of 600%/min.) afier 1% strain and until the sample failed. Residual stress was
measured using a stress relaxation test similar to that used in Example 2. However, the
film samples were stress refaxed after an elongation of 10% instead of 100%, and a
crosshead speed of 152.4 mm/min. was employed instead of 305 mm/min.

Set out below in Table VI are the run number, film thickness, Young’s modulus,

elongation at break, and residual stress for each material.

Table VI
Tensile Test Stress Relaxation
Run No. Th:;lll‘?ess ,Youn](;"\:"l:l‘c))dulus Break :’.ﬂy:;xgation Residual Stress (MPa)
MD TD MD D MD TD
14-1 24 268 274 373 364 4.69 4.18
14-2 24 248 281 338 385 4.50 415
14-3 24 260 237 300 37 573 565
14-4 4.0 246 230 422 378 4.46 4.49
14-5 4.0 285 249 362 348 4.73 432
14-6 24 352 340 212 224 6.30 5.64
PVC-1 24 620 620 152 152 783 7.83
PVC-2 4.0 756 756 242 242 - -
Example 15

A polyolefin (EXACT™ 3024, Exxon Chemical Products) and a hydrocarbon
resin (REGALITE™ V3120, Hercules, Inc.) were mixed in selected proportions using a
BRABENDER mixing head to formulate individual blends containing 0%, 10%, 30%
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or 50% hydrocarbon resin. Each blend was then pressed and quenched to form a clear
homogenous film between 0.2 and 0.4 mm thick. ‘

Strain recovery was characterized for each of the blends approximately four
hours and two days after blend formation. At both the four hour and two day intervals,
three 10 mm wide by approximately 150 mm long test strips were cut from each film.
Two fiducial lines were drawn on each test strip 50 mm apart. The test strips were
mounted into the test grips of a mechanical tensile tester (SINTECH™, MTS Systems
Corp.) whose test grips had been set 60 mm apart, so that the fiducial lines were
equidistant from the nearest test grip. An elongation of 100% was imparted to each test
strip at a crosshead speed of 1000 mm/min. Immediately afier elongation, the test
strips were removed from the test grips and allowed to relax unrestrained at room
temperature. Afier S minutes of relaxation, the distance L between the fiducial marks
was recorded. The three test strip measurements for each blend were averaged and the
strain recovery was calculated according to formula % Strain Recovery = 100% x (100-
L)/50. Set out below in Table VII are the run number, % polyolefin/% hydrocarbon

resin, and the calculated strain recovery values four hours and two days afier blend

formation.
Table VII
% Polyolefin/% Four Hour Strain ‘Two Day Strain
RunNo.  Hvdrocarbon Resin ~ Recovery, % Recovery, %
15-1 100/0 56.7 58.0
15-2 90/10 72.0 580
15-3 70/30 64.6 393
15-4 50/50 187 217

Thus, for these samples, the unoriented films of Run Nos. 15-1 through 15-3 initially
exhibited more than 50% strain recovery, and the film of Run No. 15-4 initially
exhibited less than 50% strain recovery. However, when the films were allowed to age
for two days before making physical property measurements, then the films of Run
Nos. 15-3 and 15-4 exhibited less than 50% strain recovery. These strain recovery
values should drop further following additional aging, albeit at a reduced rate of
change.

In Japanese Published Patent Application No. HEI 2000-273250, several
unoriented blended films are reported in Table II and several comparison unoriented
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films are reported in Table Il The time delay, if any, between film formation and
physical property measurement was not reported. These reported films are said to have
5 minute “Elastic Recovery” values (calculated using the formula “elastic recovery (%)
= ((L1-50)/50 x 100 where L1 is the distance between fiducial indicator lines 5
minutes after release) of from 13.2 to 38.5 in the machine direction and from 13.4 to
39.5 in the transverse direction. Converting these values to strain recovery values using
the formula shown above, the reported films of HEI 2000-273250 had strain recovery
values of from 61.5 to 86.8 in the machine direction and from 60.5 to 86.6 in the
transverse direction, These reported films were thus elastomeric films as defined

above.

Example 16

Using the method of Example 15, a polyolefin (ATTANE™ 4404, Dow
Chemical Co.) and a hydrocarbon resin (REGALITE™ V3120, Hercules, Inc.) were
mixed in selected proportions using a BRABENDER mixing head to formulate
individual blends containing 0%, 20%, 25% or 30% hydrocarbon resin. Each blend
was then pressed and quenched to form a clear homogenous film between 0.2 and 0.4
mm thick. Using the method of Example 1, the Tg of each of the films was evaluated.
Curves 141, 142, 143, and 144 in Fig. 14 show the resulting dynamic mechanical
analysis (DMA) curves illustrating Tan 8 vs. temperature for 100% polyolefin (curve
141) and for blends containing 20%, 25% and 30% hydrocarbon resin (curves 142, 143
and 144, respectively). The pure polyolefin exhibited two Tan § peaks, suggesting the
existence of phase separation. As an increasing amount of the hydrocarbon resin was
added to the polyolefin, the two tan delta peaks collapsed into a single symmetric peak,
indicative of improved optical properies and reduced haze for the resulting film. Thus

the hydrocarbon resin may act as a compatibilizer and inhibit phase separation.
Various modifications and alterations of this invention will be apparent to those

skilled in the art, and thus this invention should not be restricted to the illustrative

examples set forth herein.
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Claims:

1. A blend comprising polyolefin and hydrocarbon resin, wherein the polyolefin is
semicrystalline and has a suitable degree of crystallinity and molecular weight,
or the polyolefin is amorphous and has sufficiently high molecular weight, and
sufficient hydrocarbon resin is present in the blend, so that a film made from the

blend is substantially vinyl-like and non-elastomeric.

2. A blend according to claim 1 wherein the film is also conformable, drapable or
affinely deformable by hand.

3. A film comprising a blend according to claim 1 or claim 2.

4. A film according to claim 3 wherein the film is oriented.

5. A film according to claim 3 having a deformation index less than about 1.1.
6. A film according to claim 3 having a deformation index less than about 1.05.

7. Afilm according to claim any of claims 3 to 6 wherein the film is substantially

isotropic in two orthogonal directions in the plane of the film.
8. A film according to any of claims 3 to 7 wherein the film is clear and non-hazy.

9. A film according to any of claims 3 to 8 in the form of a multilayer film
comprising a layer or layers comprising the blend and one or more additional

layers.

10. A film according to claim 9 wherein at least one of the additional layers
comprises an ink-receptive layer, an adhesive, a scratch-resistant layer or a layer

comprising retroreflective elements.

11. A film according to any of claims 3 to 10 wherein the film is sewable,

launderable and weldable.

12. A fiber comprising a blend according to claim I or claim 2.
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13.

14.

1s.

16.

17.

i

=3

21

22,

23.

24.

A blend, film or fiber according to any of claims 1 to 12 comprising at least
about 20 wt. % hydrocarbon resin,

A blend, film or fiber according to any of claims 1 to 12 comprising at least

about 40 wt. % hydrocarbon resin.

A blend, film or fiber according to any of claims 1 to 12 comprising at least
about 60 wt. % hydrocarbon resin.

A blend, film or fiber according to any of claims 1 to 15 comprising a blend of
hydrocarbon resin together with semicrystalline or amorphous polyolefin, ora

mixture thereof.

A blend, film or fiber according to claim 16 comprising wherein the polyolefin
comprises an ethylene or propylene copolymer, a mixed tacticity polypropylene,

or a blend thereof.

. A blend, film or fiber according to claim 17 wherein the polyolefin comprises

an ethylene/butene, ethylene/hexene or ethylene/octene copolymer.

A blend, film or fiber according to claim 17 wherein the polyolefin comprises

an ethylene or propylene copolymer.

. A film according to claim 9 comprising a graphic marking film having an image

receptive layer and an adhesive layer.

A film according to claim 20 further comprising an image and a protective

overlayer.

A film according to claim 9 comprising a receptor layer and a layer of

retroreflective elements.
A film according to claim 22 further comprising a gloss layer.

A method for making a plasticized-PVC-like film from the blend of claim 1
comprising blending, extruding and optionally orienting a mixture comprising
such blend.
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25. A method according to claim 24 wherein the film is oriented sufficiently so that

2

2

2

2

3

3

3

3

o

=~

o«

9.

0.

et

2,

“

it has a deformation index less than about 1.1.

. A method according to claim 24 wherein the film is oriented sufficiently so that

it has a deformation index less than about 1.05.

A method according to any of claims 24 to 26 wherein the film is biaxially

oriented at an orientation ratio of at least about 2X2.

. A method according to any of claims 24 to 27 wherein the film is oriented by

blowing a tube of the film to increase the diameter of the tube.

A method according to any of claims 24 to 28 wherein the blend comprises at

least about 20 wt. % hydrocarbon resin.

A method according to any of claims 24 to 28 wherein the blend comprises at

least about 40 wt. % hydrocarbon resin.

. A method according to any of claims 24 to 28 wherein the blend comprises at

least about 60 wt. % hydrocarbon resin.

A method according to any of claims 24 to 31 further comprising forming one

or more additional layers on the film.

A method according to any of claims 24 to 32 further comprising adding to the
mixture one or more of an antioxidant, UV absorber or light stabilizer, so that a
film made from the mixture maintains its color, elongation or gloss after

extended exposure to outdoor conditions.
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Claims Nos.: 1-12,16,20-33

1. The subject-matter of claims 1-12,16,20-33 lacks clarity for the
following reasons.

1.1. Present claims 1-12,16,20-33 relate to a polymer blend, films
thereof and method for producing the film defined by reference to a
desirable characteristics or properties of the blend components and of
the fiim.

Expressions Tike "sufficiently high molecular weight", "suitable degree
of crystallinity”, “"sufficient hydrocarbon resin", "drapable,conformable,
deformable, sewable..." do not add any defined technical feature to the
invention and does not 1imit the subject-matter which is claimed.

1.2. The claims also lack ctarity (Article 6 PCT). An attempt is made to
define the blend, the film thereof and the method by reference to a
result to be achieved. This lack of clarity in the present case is such
as to render 2 meaningful search over the whole of the claimed scope
impossible.

1.3. Furthermore the use of vague and relative terms without any

well-known and recognised meaning, for example “vinyl-like",

"non-elastomeric", "substantially isotropic", "amorphous”,

"semicrystalline”, "clear and non-hazy", referring to the blend, to its

polyolefin components and to the film render the claims unciear (Art. 6
).

1.4. The claims cover all blends and films having this characteristic or
property, whereas the application provides support within the meaning of
Article 6 PCT and/or disclosure within the meaning of Article 5 PCT for
only a very limited number of such blends and films. In the present case,
the claims so lack support, and the application so lacks disclosure, that
a meaningful search over the whole of the claimed scope is impossible.

1.5. Consequently, the search has been carried out for those parts of the
claims which appear to be clear, supported and disclosed, namely those
parts relating to the the blend, film and fibers comprising a hydrocarbon
resin in a defined amount according to claims 13-15 and ethylene or
propylene copolymer as claimed in ci. 17-19.

2. An attempt is made to define the film and the method for producing it
by reference to the parameters that the film should have.

2.1. Present claims 5,6,25-27 relate to a film and to a method for
preparing the same defined by reference to the following parameters:

P1: deformation index
P2: orientation ratio

2.2. The use of these parameters in the present context {s considered to

JP 2004-524400 A 2004.8.12
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lead to a lack of clarity within the meaning of Article 6 PCT.
It is impossible to compare the parameter the applicant has chosen with
what is set out in the prior art.

2.3. Neither in the cTaims nor in the description, clear standard methods
and/or conditions for determining these parameters are provided (sese page
12, lines 18-28; pages 23-24, lines 10-16 and 27-10). The parameters are
not so common that a search of the prior art could just rely on them.

2.4. Furthermore even these parameters do not appear in any of the
examples described in the present invention, so that it is in doubt that
they play any role, and thus the search cannot even be meaningfully
Timited to the examples.

3. Because of the reasons above and the consequent lack of clarity, the
initial phase of the search reveailed a very Targe number of documents
relevant to the issue of novelty. So many documents were retrieved that
it is impossible to determine which parts of the claim(s) may be said to
define subject-matter for which protection might Tegitimately be sought
(Article 6 PCT). For these reasons, a meaningful search over the whole
breadth of the claims is impossible. Consequently, the search has been
restricted to claims 13-15,17-19 , relating to a blend, film or fiber
comprising a determined amount of hydrocarbon resin according to claims
13-15 and an ethylene or propylene copoiymers as claimed in c1. 17-19 and
as illustrated in the examples on pages 21-39.

3.1. Thus an incomplete search has been carried out, which has been
restricted to cTaims 13-15,17-19 and to the examples (page 21-39).

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(¢) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.

JP 2004-524400 A 2004.8.12
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This International Search Report has not been established in respect of certaln claims under Arlicle 17(2){a) for the following reasons:

]_—_I Claims Nos,:

because lhey relate to subject matter not required to be searched by this Authority, namely:

2. m Claims Nos.: 1-12,16,20-33

because they relate to parts of the lntemanonal Application that do not comply with the prescribed requirements to such
an extent that no meaningful Intemational Search can be carried out, specificaliy:

see FURTHER INFORMATION sheet PCT/ISA/210

3. |:| Claims Nos.:

because they are dependent claims and are not drafted In accordance with the second and third sentencas of Rule 6.4(a).

Box 1l Observations where unity of i ion is lacking (Conti ion of ifem 2 of first sheet)

This International Searching Authority tound multiple inventions in this i i ication, as follows:

1. D As alt required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable clalms.

2, D As all searchable claims could be searched without effort justifying an additional fee, this Autherity did not invite payment
of any additional fee.
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restricted to the Invention first mentioned in the claims; it is coverad by claims Nos.:
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