JP 2004-534591 A 2004.11.18

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
$3#2004-5345H
(P2004-5345914)
(43 AnxAE TR16ZE11H18H (2004. 11.18)
(51) Int.CL." Fl F—va—F (BEF)
AB61B 17/12 AB1B 17/12 310 4C0860
EEHR RBR PHREBLEHER AFR (£ 35 )
@Rl HEES 15RE2003-511723 (P2003-511723) [(71) HEEA 500329892
(86) (22) BEEH SERL14EETHRH (2002.7.8) 2432 ~NIVAET F—F IE—
(85) BIRRSCIRMAE  EEEISEI12A16H (2003.12.186) TAVAERE aFFH» M 068
(86) EEHESS  PCT/US2002/021609 56 J—Pi—2 FO—i— TR
87 BERAMBS  W02003/005911 2— 150
87 HEAMBE SERY 1541 A 238 (2003. 1. 23) (74) {8 A 100107489
31) BLIEXHRE S 60/303,839 #E+ KIE TE
(32) 5 H L 13ETA R (2001.7.9) (74) 1B A 100113413
(33) IBEEEERE #KE (US) #E+ HT EHiE
(72) BEgE AFOy, Y-
TAVHERE aFxFsAhvh 064
89, #wYILhy, HWIwvY A
FU—F 368
BRI S

G4 [(REAOEH BERZ Vv I 7T IS4 TRBESLUHE

GNHOOO0O
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000° 00000000
0000000000000000000000




e R ey [ s R s [y |

Oo0oooooo0ooooooo0o oo oDoDoooo0oooDoDoDoooDoooooogdg

OO0 ooooooQgoooo
OO0 oo oDooogogogooo
OO0 oo oDooodgQgogooao
Oooooooogooooao
OO0 oo ooooQgoooo

OO0 Oo0oODoOooOo0o o0 oo ooDoUo0o oD oUoDoDoDooooUoooDoDoDooogoggoooao

O O0Oo0gogoao
O 0Oo0oo0ooao

OO0 oDoooddoooDoooo4dUooooDoDoogoggoooao
Oooooooooooooooooooooooogoooao
Ooo0ooooooo0ooooooo0ooDoDooooogoooao

O O

OoooooogoQgg
Oooooooggg
OO0 oooooggg
OoooooooQgodg
OooooooogooQgodg
OooooooogoQgg
OoooooogoQgg

O
O
O
O
O
O

Oooooooooooooodg
Ooooooooooooood
OO0 oDoDooogooooood
OOo0oooooooooooood
Oooooooooooooodg
Oooooooooooooodg

Oooooooogogoao
Ooooooogogoao

O

O
O

O
O

O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O oOooo
O 0Oooo
O 0Ooo

O
O
O
O
O
O
O

O
O

O
O

O
O

O 0Oo0ooOoao
O 0Ooo0ooao

(2)

O
O
O
O
OJ
O
O
O

JP

2004-534591

O
OJ
O
O
O
O

O
O
O
O
O
O

2004.11.

18

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

Ooooooooo0ooooooo0oooDooooooDoDoDoooooDooooogoogoooao
Oooooooooooooogooao

OJ
O
O
O

O
O
O
O

O 0ooo
O 0Oooo

O

Oo0oooooooooodg
Oo0oooooooooog

OOoo0oooao
O Ooo0oooao

Oooooooo0oooooogoggooao

OO0 ooooooogdg
OO oooooogdg
Oooooooooodg
Ooooooood
Oooooooodg
Ooooooodg
OOoooooogodg
Ooooooood
Ooooooood
Oooooooodg

O
O
O
O

O0Ooo0ooooao
O O0Oo0ooooao

O
O

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

O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O 0Oo0oooao
O 0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Oo0oo0ooao
O0Ooo0oooao
O0Ooo0oooao
OOoo0oooo
O0Ooo0oooao
O0Oo0Oo0ooao

OoOoo0ooood
OO0oOo0oooogod
O0Ooo0Oo0oood

)

S I I o [

Oo0o0o0ooood
OOoo0ooood
OO0O0Oo0oooogod
OO0Oo0oooogod
O0Ooo0o0oood

O O o

|

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

JP

O 0Ooo0oooao

O

O oOooo

2004-534591

ugbooagooad

O
O
O

O
O
O
O
O
O

O

O

2004.11.

gooad

O
O
O
O

O
O
O
O

18

O

O

10

20

30

40

50



e R ey [ s R s [y |

Ooo0ooood
OoOoo0oooogod
OOo0o0oooogod

[ e e e e |
Oo0oooooo0oU0oooooo0UooDoDoDoooo Do oDoDoDoDUo LoD oDoDoDoogogooooodg
e A s e s e e ) e e ) e e A |

Ooooooodgdg

Iy |
I [y |

Oooooooooooooooooooooooogoooao
Ooo0ooooooo0ooooooo0ooDoDooooogoooao

O 0Ooo0gooo
O 0Ooo0gooo
O Oooo

Ooo0oooogoQgdg

O
O
O
O

O
O

OoooooQgogoao
OooooogoQgogoaoQg
Ooooooggogaog
Oooo0oooOoogoao
OooooooQgogoao
Ooooooogdg

O 0Ooo0oooo

O
O
O
O
O
O
O

O Oooo

Oo0oooogoQgg

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

Oooooogogdg O Ooogoo

O Ooogoo

Ooooooggdg O 0O oo

O 0O oo

OooOoooooQdgdg O O0ooo

O O0ooo

Ooo0oooogoQgdg O O0ooo

O O0ooo

OoooooogoQgog O 0Oooo

O 0Oooo

OoOoooooogdg

Oo0oooogoQgdg O Oooo

O Oooo

OOooooogdg

Ooooooggdg O Ooogo

O Ooogo

OoOoo0ooooOod

OooOoo0ooooQgadg O

O O0ooo

Oooo0oooOodg

Ooo0oooogoQgdg

O O0ooo

Oooooogdg

Oo0oooogQgdg

O Oooo

Ooooooogdg

Ooo0oooogoQgdg

O Oooo

OOooooogdg

O
O
O

O
(]
O
O
O
O
O
O
O
O

Oooooogogdg

O Ooogo

(4)

O
(]

OOoo0oooood

OooOoo0oooodgadg

O 0ooo

Oooo0oooOodg

OoooooogoQgdg

O O0ooo

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

Oo0oooogQgdg

O O0ooo

OoooooogoQgg

O Oooo

Ooooooggg

O Oooo

]

OoOoooogoood

O o0ood

OooooooQgdg

O O0ooo

JP

O

Oo0oooogoQgdg

O Oooo

OooooogQgog

O Oooo

2004-534591

ooogao
gooooao

O
O
O
O
O
O

Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg

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

O

Oooooogogdg

O O oo

2004.11.

gooad
oad

O
(]
O
O

OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg
Oo0oooogoQgdg

O O0ooo

O O0ooo

O 0Oooo
o

18

O

Ooooooggdg

O Ooogo

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
O
O
O
O
O

oo ooooooogdg

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

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

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

oo oooooogodg

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

OooooogQgoao
OO0 ooooggogao
Oooo0oooQgoao
OooooooQgoo
OooooogoQgoao
Oooooogoogdg

O oo ooooogdg

OO0 oooooogdg

Oooooooood

oo oooooogodg

oo oooooogodg

OO0 oooooogdg

OOooooogogdg

OO0 ooooogdg

OooOoo0ooooQgodg

Oooooooood

OooooooQgodg

Ooooooooodg

OoooooQgdg

oo ooooooQgodg

OooooogooQgdg

OO0 oooooogdg

Oooooogogdg

OO0 oooooogdg

()

O
(]

OooOoo0ooooOgoadg

Oooooooood

Oooo0oooQgdg

Oooooooodg

OooooooQgdg

OO0 ooooooQgdg

OooooogooQgdg

oo oooooogdg

OoOooooogogdg

OoOooooogdg

Oooooogoood

OO0Oo0oo0ooo
O0Ooo0oo0ooao
OoOoo0oooaoo
OoOoo0oooo
OoOoo0oooo

Ooooogoood

OooooooQgdg

OoOoo0oooOodg

JP

OoooooooQgdg

OooooooQgdg

O

Ooooooogdg

Oooooogdg

2004-534591

ugbooagooad

Oooooogogogdg
Oooooogoogdg
OooOoooooOodg
OooooooQgdg
OooooooQgdg
Oooooogoogdg

° O Oog

O0Ooo0oo0ooao
O0Ooo0oooao
OoOoo0oooaoo
OoOoo0oooo
O0Oo0oooo
O0Oo0Oo0ooao
O0Ooo0ooaoo
OoOoo0oooaoo
OoOoo0oooao
O0Oo0oooo

O O

OOooooogdg
Oooooogdg
OoOoo0ooooOod
OoooooQgodg
Ooooooogdg
Ooooooogdg

Oo0oooogogdg

Oooooogdg

2004.11.

gooad

OooOoooooOodg
Oooo0oooQgdg
OoooooQgdg
Oooooogogogdg

OoOoo0ooooOod
Ooo0oooOodg
Oooooogdg
Ooooooogdg

18

Oooooogoogdg

OOooooogdg

Ooooooggogao

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

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
OoooooogQgo-g
OoooooogQgdg
Ooooooggdg
OoOoooooogodoad
OooooooogoQodg
OoooooogoQgdg
OooooooogQgdg

Oooooogdg

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
OoOoo0oood
OoOoo0ooood

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

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

Ooooooggdg

Oooooogogdg

OooOoooooOodg

OooooooQgodg

OoooooQgdg

Oooooogoogdg

OOooooogogdg

OooOoo0ooooQgodg

OooooooQgodg

OoooooQgdg

OooooogooQgdg

O Oo0ooooog

Oooooogogdg

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

(6)

OoOooOooOooooo

OooOoo0ooooOgoadg

Ooooooooo

Oooo0oooQgdg

Oooooooog

OooooooQgdg

Ooooooog

OooooogooQgdg

O Oo0ooooog

OoOooooogogdg

Oooo0ooogo

Oooooogoood

Oooooooo

OooooooQgdg

Ooooooog

OoooooooQgdg

Oooooooog

Ooooooogdg

2004-534591

O
O
O

O oo oooog
OO0 ooooog
Ooooooooo
Oooooooo
Oooooooog
O oo oooog

Oooooogogogdg
Oooooogoogdg
OooOoooooOodg
OooooooQgdg
OooooooQgdg
OOoo0ooooao
O Oo0ooooao
OO0Ooo0oo0oo0ooao
OoOoo0oo0oooao
OoOoooooaoo
OOoo0ooooao
OOoo0ooooao

OO0Oo0oooogod
O0Ooo0o0oood
Oo0oo0oood
OoOoo0ooood
OoOoo0ooood
OO0Oo0oooogd
O0Ooo0Oo0oood
OoOoo0ooood
OoOoo0ooood
OOoo0ooood
O0O0Oo0oooogod

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

O
O
O
O
O
O

O 0O0ogooooog

O

OJ
O
O
O
O
O

2004.11.

Oooooooo

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

Oooooooog

Ooooooog

O oo oooog

18

O 0o oooodg

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

OoooooooooDooooooooDoDooogogogoooao
Oo0o0ooooUogUoooDoDoDoUgUooDoDooogogooao
OooooooooooooooooooooogogoooOoao
Oooooooo0oooooooooDooooogooooao

OOoDooooog4oooooooogoDoooogogogaog
OO0 o0ooDoogg4UoooDoooggUoooDooogogogaog
Ooooooooo0oooooooooooooogoao-g
OoOooooooo0oooooooooooogogogoogoaoQg

OoooooogooQogoooao

Oo0oooogoQgg

Ooooooogd
OO oooogd

Oo0oooogoQgg

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y

Oooooogogdg

OoooooogQgoooao

Oooooogogdg

OO0 ooDooogQgoooao Ooooooggdg

OOooooogd
OoOoo0oo0oooogod
Oooooooogod
Oooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooo0ooooogod
Oooooooogd
Ooooooogd
OOoooooogd
OoOoo0oooood
Oooo0oooogod
Oooooooogd
Ooooooogd
OOooooogd
Oooooogd
OoOoo0oooood
Oooooooogd
Ooooooogd
OOooooogd
OOoooooogd
OoOoo0ooooogod
Oooooooogdg
Ooooooogd

Ooooooggdg

OooOoooooQdgdg

OooooooogooOoooOoao

OooOoooooQdgdg

Ooo0oooogoQgdg

OoooocoooQogoooao

Ooo0oooogoQgdg

OoooooogoQgog

OoooooogooQogoooao

OoooooogoQgog

Oo0oooogoQgdg

OoooooogogQgoooao

Oo0oooogoQgdg

Ooooooggdg

OO0 oooogQgoooao

Ooooooggdg

OooOoo0ooooQgadg

OooooooooOoooOoao

OooOoo0ooooQgadg

Ooo0oooogoQgdg

Oooooooooooao

Ooo0oooogoQgdg

Oo0oooogQgdg

OoooooogoQooooao

Oo0oooogQgdg

Ooo0oooogoQgdg

Ooooooogogogogoooao

Ooo0oooogoQgdg

Oooooogogdg

OO0 ooooggoooao

Oooooogogdg

€]

OooOoo0oooodgadg

OooooooooOooOoooOoao

OooOoo0oooodgadg

OoooooogoQgdg

Oooooooogogoooao

OoooooogoQgdg

Oo0oooogQgdg

OoooooooQooooao

Oo0oooogQgdg

OoooooogoQgg

OoooooogogoQgoooao

OoooooogoQgg

Ooooooggg

Oooooooggoooao

Ooooooggg

OoOoooogoood

OoooooooogooogDo

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

OooooooQgdg

OoooooooogooooOoao

JP

Oo0oooogoQgdg

OoooooooQooooao

OooooogQgog

OoooooogoQogoooao

2004-534591

Ooooooggdg
Oo0oooogogdg
Ooooooodgdg
Ooo0oooogoQgg
OooooogQgg
OooooogoQgdg

OoooooogQgoooao
OO0 ooooog4Qgoooao
OooooocooogooooOoao
Oooooooooooao
Ooooooogogogoooao
OoooooogogQgoooao

OO0 o0o oOooo

OO0 ooooog4Qgoooao Oooooogogdg

O 0Oo0ooooao
OO0Oo0oo0oo0ooao
OO0O0oo0oo0oooao
OOoo0ooooao
OO0Oo0ooooao
O O0Oo0ooooao

2004.11.

O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooog
OOoo0ooooaog

OooooooogoOoooOoao

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

Ooooocooogooooao

OoooooogooQooooao

Ooooooogogogogoooao

18

OO0 oooogQgoooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e e e e s |

OoOoo0ooooo04ooooooUoo oo oDoooo U UoooDoDoDoUU Do oo oooDoDooogoggogoooao
e A e e ey e s e ) e e s e e s Y Y I Y

Ooooooooooooooooooooodg
Oooooooo0ooooooooooooogodg

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

O
OJ
O
O

Ooooooooo0oooooooooooooOgoogao
Oo0ooooooo0 oo oooooooDoooQgogoo-g

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoo
O OooQgoaog
O 0Oo0oo0oo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
O Ooogoog
O O0OoQgogog
O 0Ooo0ooo
O 0Ooooo
O 0Ooogoo
O Ooogoog
O O0Oogogaog
O 0Ooo0gooo
O 0Ooo0ooo
O 0OooOooo
O Ooogoog
I [ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O Ooogoo
I [ Y

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood

OoooooogoQgogoaoQg
OoooooogQgogaoQg
Oo0oooooggogodg
OoooooooOooOgoo

Oo0oooogoQgg

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

Oooooogogdg

Ooooooggdg

OooOoooooQdgdg

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

Ooo0oooogoQgdg

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

OoooooogoQgog

Oo0oooogoQgdg

Ooooooggdg

OooOoo0ooooQgadg

Ooo0oooogoQgdg

Oo0oooogQgdg

Ooo0oooogoQgdg

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

(8)

2004-534591

O Oooooao
O Oo0oooao
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao
OOoo0oooao
O Ooo0ooogoao

2004.11.

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

OoooooogooQogoooao

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

OoooooogooQogoooao

O
O

OoooooogQgoooao

OoooooogQgoooao

Oooooogogdg
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

OO0 ooDooogQgoooao

OO0 oooooogogogaog
OooooooooogoOoao
Oooooooooogoao
Ooooooooogoogoao
Oooooooogogogogoao
OoDooooooggogaog
OooooooooogoOoao
Oooooooooogogoao
OoooooooogooQgogoao
Oooooooogoogogoao
Oooooooogogogaog
OoooooooooOooOoao
Oooooooooogoao
Ooooooooogogogogoao
Ooooooooogoogogoao
Oooooooogogogoao
OO0 oooooogogogaog
OooooooooQgogoao
OooooooooQgoao
Ooooooooogoogogoao
Oooooooogogogogoao
OO0 ooooooggogaog
OooooooooogooOgoao
OooooooooQgogoao
Ooooooooogoogogoao
Oooooooogogogogoao
OoDoooooogogogaog
Oooooooooogogoao
Oooooooooogoao
Ooooooooogogogogoao
Oooooooogogogogoao
OoDoooooogogogaog

OooooooogooOoooOoao

OoooocoooQogoooao

OoooooogooQogoooao

OoooooogogQgoooao

OO0 oooogQgoooao

OooooooooOoooOoao

Oooooooooooao

OoooooogoQooooao

Ooooooogogogogoooao

OO0 ooooggoooao

~
©
~

OooooooooOooOoooOoao

Oooooooogogoooao

OoooooooQooooao

OoooooogogoQgoooao

Oooooooggoooao

OoooooooogooogDo

[

OoooooooogooooOoao

[
el

OooooooooQgoao
Ooooooooogoogogoao
Oooooooogogogogoao
OO0 ooooooggogaog
OooooooooogooOgoao
OooooooooQgogoao
Ooooooooogoogogoao
Oooooooogogogogoao
OoDoooooogogogaog
Oooooooooogogoao
Oooooooooogoao

2004-534591

OooooogogaoQg
Oooooogogog
Oooo0ooooogogoad
OooooooQogoQgQd
OoooooogogoaoQg
OooooogogoaoQg
OOooooogogdg

2004.11.

c O oo 0Ooogao
Oooooooogogogogoao
OoDoooooogogogaog

O O

AN
(o]

10

20

30

40

50



e R ey [ s R s [y |

Ooo0ooood
OoOoo0oooogod

[ e e e e |
Oo0oooooo0oU0oooooo0UooDoDoDoooo Do oDoDoDoDUo LoD oDoDoDoogogooooodg
e A s e s e e ) e e ) e e A |

O 0Oooo
O 0Oooo
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 0Ooo

OJ

oo o0ooooooo0 oo oD ooo o o0 oD oD o oo o0oo0o oo oo o oo ooooofg

oo ooooooQgodg

O
O
O
O

Ooo0ooooooo0ooDoooooDooDoooogoooao

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

OoooooooQooooao

OOoo0ooood
O0Ooo0ooood
OO0Oo0ooood
O0Ooo0o0oood
OOoo0oood
OOoo0oooodg
OOoo0ooood
OO0Oo0ooood
O0Ooo0Oo0oo0ood
OoOoo0oood
OOoo0ooood

O 0Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0oo0ooao

OooooooQgogoooao

OO0 ooDooogoQgogooao

Ooo0oooooOooOooOooao

OoooooooQooooao

O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo

OoooooooQgoooao

OoooooogoQgoooao

OO0 ooooogogQgogooao

OOoo0oooooOooOooOooOoao

OoooooooQooooao

OooooooQooooao

OooooooQgoooao

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

OoDooooogoQgogoooao

~
[EnN
o
~

OOoo0ooooooOooOooOooOoao

Oooooooooooao

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

OooooooQogoooao

OooooooQgoooao

OO0 ooooogogQgogogooao

Ooooooooooogoogo

Ooo0oooooOooOooOooao

[
el

OoooooooQooooao

OoooooooQooooao

2004-534591

OoooooogoQgogoooao
OO0 ooDooogoQgogooao
OoooooooOooOooOooOoao
OoooooooQooooao
OoooooogooQgoooao
OooooooQgoooao

OO0 ooDooogoQgogoooao

2004.11.

Oo0oo0oooooOooOooOooOoao

OooooooooQgogogooQo
Oo0oooooogogogogoo-g
oo oooooogoggogooQg
OO0 ooooooggogodg

AN
(o]

10

20

30

40

50



I e e s e e e s A Iy
I e e s e e e e e Y Iy
e e e e e e s e ) s e e e e e s ) R Y Y Iy
e e e e e ) s e e e e e ) s e R Y Y I
I [ e s ) I ) R R A Iy
I e e e e R A Iy

I e e e s e e s sy |
e e e e s e e e s s I |
e [ e e e s e s s [ Y |
Ooooooooo o0 oo oooo o0 oo oDoooo0ooooooogoQgogoo
I e e s [ sy |

Oo0oooOooo4o0ooDoDooooo0oDoDooogQgoao
OO0 ooOoooo0ooDoDoooooUooooDooogogoao
OO0 ooDoooo Qoo oooggUgooooDooogogog
Ooooooooooooooooooooooogoogoao
Oo0ooooooo o0 oo oooo o oDoooooQgoogo
Oo0oooooo4o0 oo oooo oD ooDoooQgogoo-g
Oo0ooooooo0ooDoooooooooogogoaoQg
Oo0ooooooo0oooooggogoooooogogaog
OoooooooooooooooooooooogooOgoao
Oooooooo o0 oo ooooooooooQgogogo-o
Oo0oooooo4o0ooooooooooooQgoQgo-g
Oo0ooooooo4o0ooDoooogoooDooogogoao-g
OO0 ooooooo0ooDooogogooooooogogoQg
e ) e e ) e A s [ [ |
Ooooooooo0 oo oooooooooooQgoogoQo
Oo0oooooooo0 oo oooooooDoooQgogo-g
Oo0oooOooo4o0ooDoooooooDooogogoQo
Oo0ooooooo0ooDooogogooooooogogaoQg

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

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

OoooooogogoQgooao
OoooooogogQgogooao
OO0 oooooggogoao
OoooooooogooOoao
OooooooooQgoooao
OoooooooQgooao
OoooooogogQgogooao
Oooooooggogoao
OoooooooogoooOoao
Ooooooooogoooao

O
O

[ |
O Ooogogoog
OO ogogog
I [ |
I [y |
I [ |
[ Y |

O
O
O
O
O

O Ooo0ooo
O Ooooo
O OoOooo
O O0Oo0ooOoo
O Ooo0ooo

O
O
O
O
O

(11)

2004-534591

ugbooagooad
0
gobooooboad

O

2004.11.

gooad

18

10

20

30

40



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

==

3/005911 Al

&0 positioned in a bandle assembly. ‘Ihe clip applying mechanism includes a feed rod inte

(12)

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

(19) World Intellectual Property Organization
Tniemational Bureau

(43) International Publication Date
23 January 2003 (23.01.2003)

PCT

(10) International Publication Number

WO 03/005911 Al

{51) International Patent Classification™ A61B 17/128

{21) International Application Number: PCT/US02/21609

74

Agents: AUDET, Paul, R.; Tyco Ilcalthcare Group LP,
150 Glover Avenue, Norwalk, CT 06856 ot al. (US).

. - 81) Designated States (national): AE. AG, AL, AM, AT, AU,

22) T | Filing Date: 8 July 2002 (08.07.2002) ¢

(1) International Filing Date aly 2002 ( ? AZ,BA, BB, BG, BR, BY, BZ, CA, CII, CN, CO, CR, CU,

(25) Filing Language: English CZ, DL, DK, DM, DZ, LC, LI, LS, 11, GB, GD, GL, GH.

GM, HR, HU, ID), 1, IN, 18, JP, KE, KG, KP, KR, KZ,

(26) Publication Language: English LK, TR, I8, IT, LU, IV, MA, MD, MG, MK, MN, M

MX, MZ, NO, NZ, OM, PIL PL, PT, RO, RU, SD, SE, SG,

(30) Priority Data: SL SK, SL, T, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
601303839 9 July 2001 ©9.07.2001)  US VN, YU, ZA, ZM, ZW.

(71) Applicant (for all designated Swares excepr US): TYCO (g4 Designated States fregional): ARIPO patent (GII, GM,
HEALTHCARE GROUP LP [US/US]; 150 Glover Av- KE LS, MW, MZ SD. SL. 82, T2, UG, 2M, 2%)
ente, Nowalk, CT 05856 (US) Livcasian patent (AM, AZ, BY, KG, KZ, MD, RU, 11, TM),

) 1 " d Luropean patent (A1, Bl BG. CH, CY, CZ, DL, DK, L1},

o) aventors; and e ES, FI, FR, GB, GR, TR, IT, L.U, MC, NI, PT, SE, SK,

(75) Inventors/Applieants (for (S only): STELLON, Gene TR), GAPI paters (BE; BJ, CE, CG, CL CM., GA. GN. GG,
[USAUS]; 368 Savage Sireet, Southington, CT 06489 GW. ML, MR, NE, SN.1D. 16
(US). LEHMAN, Adam [US/US]; 183 South Orchard o A R ST AT A
Street, Wallingford, CT 06492 (US). CABRERA, Ramiro

Published:

LUS/USJ; 67 Newbridge Circle, Cheshire, C1 06410 (US).
STEARNS, Ralph, A. [US/US]; 38 South Road, Bozrah,
CT 06334 (US).

with international search report

[Continued on next page]

(54) Title: RIGHT ANGLL CLIP APPLILR APPARALUS AND MLTHOD

{57) Abstract: A right angle clip applicr appararus including distal clip applying mechanism and a proximal advancing mechanism

ing with a cartridge for the advancing and

applying of clips on tissue portions. A plurality of clips are enclosed in the apparatus. e advancing mechanism is actuated by a
lever in the handle assembly which creates a drive force thal repositions the feed rod and clips. Bach actuation of the lever applies

B a Lirst clip and advances elips o a new position in a distal dircetion. The lip applying mechanism can be utilized at any angle and
can be rotated through 360 degrees while holding the handlc in a fixed position. An cmpty clip indicator is provided.

JP 2004-534591 A 2004.11.18



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 |

(13)

WO 03/005911 A1 | MI NN A0 RAEARRAN

before the expiration of the time limit jor amending the  For two-letier codes and other abbreviations, refer (o the "Guid-
claims and (o be republished in the eveni of receipt of  ance Noles on Codes and Abbreviations” appearing at the begin-
amendments ning of each regular issue of the PCT Gazette.

JP 2004-534591 A 2004.11.18



L W |
L T T s T s T e T s T e T s T e T e T s T s T e T e T e B e R s T e T e O e Y e O e O e T e B e B e

10

15

20

25

(14)

WO 03/005911 PCT/US02/21609

RIGHT ANGLE CLIP APPLIER APPARATUS AND METHOD

BACKGROUND
1. Technical Field

The present disclosure relates to a clip applying apparatus. More
particularly, the present disclosure relates to an apparatus for applying clips in surgical
procedures.

2. Background of Related Art

Clip applying apparatuses or clip applicators are used in laparoscopic
or endoscopic surgery and include single clip applicators and multiple clip applicators.
Single clip applicators can be time consuming to use, but are relatively low cost
instruments due to their simplicity and ability to be sterilized and reused. Multiple
clip applicators have complex internal mechanisms for advancing and applying clips
that limit their ability to be sterilized as well as undesirably increasing designing and
manufacturing costs. Thus, multiple clip applicators are comn;oniy employed surgical
devices that are relatively costly disposable items.

An additional problem with clip applying apparatuses is encountered
during the confines of endoscopic surgery during the clip applying process. Clip
applying apparatuses that apply clips in axial alignment with the longitudinal axis
typically have sufficient structure within the trocar to hamper the ability of the
surgeon to see the exact point where the clip is applied.

A continuing need exists for a multiple clip applying apparatus
utilizing a simplified low cost advancing and clip applying mechanism in a right
angled applicator that accommodates improved visibility during the application of

clips.

JP 2004-534591 A 2004.11.18



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

10

15

20

25

(15)

WO 03/005911 PCT/US02/21609

SUMMARY

A right angle clip applying apparatus is provided including a handle assembly
for actuating an advancing mechanism that is connected with a clip applying
mechanism. The clip applying mechanism is rotatable about a longitudinal axis
independent of the handle assembly and includes a cartridge, a feed rod, and an anvil
channel. The movable feed rod includes a hammer and is slidingly engaged with the
cartridge and anvil channel. The feed rod includes a plurality of eiements for distally
advancing a plurality of clips positioned thereon. The anvil channel includes an anvil
positioned perpendicular to the central longitudinal axis and configured to apply a clip
advanced by the hammer.

A method for applying clips at a right angle includes advancing a plurality of
clips in a first position in a distal direction in a clip applying mechanismi by actuating
a drive mechanism. The plurality of clips including a first clip that when advanced
rotates approximately 90 degrees and is applied on the tissue by compressing portions
of the clip together on a tissue portion.

The invention, together with attendant advantages, will be best understood by
reference to the following detailed description of the invention when used in

conjunction with the figures below.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the presently disclosed right angle clip applying
apparatus are described herein with reference to the drawings, wherein:
FIG. 1 is an isometric view of a right angle clip applier apparatus
constructed in accordance with the present disclosure;
FIG. 2 is a close-up isometric view of a distal end portion of the

apparatus of FIG. 1;

JP 2004-534591 A 2004.11.18
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FIG. 3 is an exploded isometric view of a proximal end portion of the
apparatus of FIG. 1;

FIG. 4 is an exploded isometric view of the apparatus of FIG. 1;

FIG. 5 is an isometric view of one configuration of a clip constructed
in accordance with the present disclosure;

FIG. 6 is an isometric view of an empty clip indicator constructed in
accordance with the present disclosure;

FIG. 7 is an isometric view of a distal end portion of a cartridge of the
apparatus of FIG. 1;

FIG. 8 is an isometric view of the distal end portion of the cartridge of
FIG. 7 viewed along line 8-8; .

FIG. 9 is an isometric top view of an anvil of the apparatus of FIG. 1;

FIG. 10 is an isometric bottom view of the anvil of FIG. 9;

FIG. 11 is an isometric exploded view of a hammer and a feed rod of
the apparatns of FIG. 1;

FIG. 12 is an enlarged isometric view of the hammer of FIG. 11;

FIG. 13 is an isometric view of the apparatus of FIG. 1 in operation
being employed through a trocar;

FIG. 14 is a top view of the apparatus of FIG. 1;

FIG. 15 is a cross-sectional view of FIG. 14 along section line 15-15;

FIG. 16 is an enlarged view of the indicated area of detail identified in
FIG. 15, which shows a tubular vessel positioned in the anvil portion;

FIG. 17 is a cross-sectional top view of FIG. 16 along section line 17-
17 illustrating the clips in a distal end portion of the feed rod;

FIG. 18 is an enlarged view of the indicated area of detail identified in
FIG. 15;

FIG. 19 is a cross-sectional top view of a portion of the apparatus of
FIG. 1 illustrating the clips positioned between the feed rod and the cartridge;
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FIG. 20 is a cross-sectional top view of a portion of the feed rod of the
apparatus of FIG. 1 illustrating the rotating of a first clip for compression between the
hammer and anvil and the advancement of subsequent clips in the series;

FIG. 21 is a cross-sectional top view of the anvil and hammer of FIG.
20 in the closed position with a clip compressed to a closed configuration therein;

FIG. 22 is a top view of the anvil and hammer of FIG. 20 with the
empty clip indicator positioned between the anvil and the hammer;

FIG. 23 is a cross-sectional side view of the anvil and hammer of FIG.
22 taken along section line 23-23;

FIG. 24 is an isometric view of another embodiment of a right angle
clip applier apparatus constructed in accordance with the present disclosure; and

FIGs. 25-32 are various views of an alternative embodiment of the
presently disclosed right angled clip applier which incorporates different structures to
facilitate more controlled clip handling of the individual clips as they are advanced to

the firing location.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Referring now in specific detail to the drawings in which like referenced
numerals identify similar or identical elements throughout the several views and
iitially to FIG. 1, wherein a preferred embodiment of a right angle clip applier
apparatus 10 is illustrated having a distal end portion 12 and a proximal end portion
14. Distal end 12 includes a portion of a clip applying mechanism 20, An outer
tubular sleeve 60 has 2 distal end 62 and a proximeal end 64 positioned with a rotation
control knob 70. A central longitudinal axis of apparatus 10 is designated by the
dashed line X-X. Proximal end portion 14 includes a handle assembly 30. Handle
assembly 30 has a grip 40 and a lever 50 enclosing an advancing mechanism disposed
within the housing at a region indicated by reference numeral 25.

Apparatus 10 may be made from any suitable medical grade materials, for

example, plastic or metal materials approved for use in medical instrumentation.

JP 2004-534591 A 2004.11.18
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In FIG. 2, distal end portion 12 is shown with distal end 62 in sleeve 60
positioned over a cartridge 130 and an anvil channel 140. In one preferred
embodiment, an anvil 90 is positioned perpendicular to the central longitudinal axis
“X-X" and clips 150 (FIG. 5) are applied after having been rotated approximately 90°
from the central longitudinal axis “X-X". This angle allows for improved visibility of
the tissue portion to be clipped. It is contemplated that distal end 12, however, could
be configured and dimensioned to apply clips at any angle distinct from the central
longitudinal axis.

Referring now to FIG. 3, handle 30 includes a grip 40 having a first grip
portion 42 and a second grip portion 44, which in conjunction with lever 50, house
advancing mechanism 25. Lever 50 includes a distal end portion 52 éonfigurcd asa
trigger for at least one finger to grip and a proximal portion 54 positioned inside grip
40. Grip 40 defines a hole 45 between first grip portion 42 and second grip portion 44
for the positioning of lever 50. Grip portions 42 and 44 include partially tubular
shaped portions 46 with at least one partially cylindrical shaped recess 47 defined
therein. Rotation control knob 70 at least partially secures grip portions 42 and.44 of
handle 30 in a locked position. )

As shown in FIG. 4, one preferred embodiment of advancing mechanism 25 is
illustrated in a first position wherein lever 50 is fully extended in the distal direction,
Lever 50 is mounted through a hole 55 defined therein on pin 43 of first grip portion
42. Pin 43 acts as a pivot for lever 50. Lever 50 pivots between the first position and
a second position wherein in the second position lever 50 is moved in a proximal
direction to the vicinity of grip 40. The range of movement of lever 50 is at least
partially controlled by a hook 51 configured as a wire with two cantilevered arms
which provide a controlled amount of bias as well as a portion of the limiting force for
the range of movement of lever 50. Hook 57 has a first end 52 positioned in a slot 41
defined in proximal end 44 and a second end 55 positioned in a hole 41 defined in
first grip portion 42.
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A bias member such as spring 100 is positioned in first grip portion 42 that
provides a force directed to position lever 50 in the first position. Lever 50 also
includes a bracket 56 for the positioning of a swivel 110. Swivel 110 defines a hole
111 and bracket 56 defines a hole 57 through which load pin 49 is positioned to
pivotally lock swivel 110 in position on lever 50.

Swivel 110 has a distal end portion 112 and a proximal end portion 114.
Swivel 110 is futher defined as having a first portion 116 and a second portion 118.
First portion 116 and second portion 118 are longitudinally separated portions that
mate together to form swivel 110. Distal end portion 112 defines a cylindrical shaped
recess 113 for a flange 126 positioned on a proximal end portion 124 of feed rod 120.
Swivel 110 transfers the drive force from lever 50 to translate feed rod 120 along the
central longitudinal axis “X-X”. In addition, cylindrical recess 113 in swivel 110
accommodates the rotation of feed rod 120 and the other portions of clip applying
mechanism 20 about the central longitudinal axis.

Clip applying mechanism 20 includes outer tube 60, rotation control knob 70,
cartridge 130, feed rod 120, a hammer 80, anvil channel 140, and anvil 90. Outer tube
60 may be formed from a layer of plastic suitable for surgical applications and is
preferably shrink wrapped into position thereby securing cartridge 130 and anvil
channel 140 in apposition with feed rod 120. Outer tube 60, cartridge 130 and anvil
channel 140 are fixed in position relative to the translation of feed rod 120 distally and
proximally along longitudinal axis “X-X”, but rotate with feed rod 120 and rotation
control knob 70 about longitudinal axis “X-X".

Feed rod 120 includes a distal end 122 defining a slot 121 for cooperatively
mating with a tabular portion 81 of hammer 80. Hammer 80 is positioned to translate
and cooperatively engage with anvil 90 positioned on anvil channel 140. Anvil
channel 140 has an arcuate cross-section and includes a distal end portion 142 and a
proximal end portion 144. Anvil channel 140 is preferably made of a medical grade
metal, but could be made from medical grade plastics or composite materials of

suitable structural integrity.
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Aavil channel 140 and cartridge 130 are configured to form a cylindrical tube
bhaving an outside first circumference with feed rod 120 positioned therein. Proximal
end portion 134 includes a cylindrical portion 131 having a second outside
circumference greater than the first outside circumference that cooperatively engages
with one of the at least one cylindrical recesses 45 in grip portions 42 and 44 (not
shown). The engagement of cylindrical portion 131 with recess 45 fixes cartridge 130
and anvil channel 140 from translating along the longitudinal axis “X-X" and
accommodates rotation of the feed rod 120, cartridge 130 and anvil channel 140 with
rotation control knob 70.

Feed rod 120 and cartridge 130 are cooperatively engaged with a plurality of
clips 150 positioned therein for the advancing and applying of each clip 150.
Cartridge 130 has a distal end 132 that functions to assist distal end portion 122 in the
positioning and applying of clips 150 between anvil 90 and hammer 80. Proximal to
the most proximal clip 150 is an empty clip indicator 160.

Right angle clip applier apparatus 10 is preferably configured as a disposable
item with a plurality of clips 150 pre-positioned therein. Alternatively, however,
apparatus 10 may also be configured with a removable and replaceable subassembly,
such as clip applying mechanism 20, for loading and applying a plurality of clips 150.

Referring now to FIG. 5, clip 150 in one preferred embodiment includes a first
leg 152 and a second leg 154. Legs 152 and 154 have a generally arcuate shape and
are joined together at their respective proximal end portions 151 and 153. Leg 152
has a distal end 155 with a blunt rounded tip and at Jeast one recess 159 defined on the
inside of each leg. Leg 154 has at least one recess 159 and distal end 157 has a
beveled tip. The inside portions of legs 152 and 154 also include at least one
protuberance 156. Leg 152 is slightly longer than leg 154 in one preferred
configuration.

Clip 150 is crimped along the axis “Y-Y” when positioned between hammer
80 and anvil 90 and the mating of at least one protuberance 156 with at least one

recess 159 provides greater adhesion with tissue portion being clipped. At least one
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protuberance 156 is shown as approximately hemispherical, but it could take any
geometric shape, such as a needle tip or pyramid, depending upon the application.
Legs 152 and 154 extend in the general direction of the “X-X" axis. Right angle clip
applier apparatus 10 is configured to function utilizing a variety of clips with varying
geometric forms. Additional configurations may include, but are not limited to clips
with extended length legs, linear legs, clips with legs that have both linear and arcuate
portions, as well as clips having at least two legs with at least one leg forming a clip
having an increased dimension or configuration in a plane perpendicular to the axes
“X-X" and “Y-Y”. Clips 150 are preferably made from a titanium composition.

In FIG. 6, an empty clip indicator 160 has two linear legs 162 and 164 parallel
to an axis “X-X” connected by a cross member 166 parallel to an axis “Y-Y". Legs
162 and 164 have portions 163 and 165 respectively which are at an angle “o” from
the ongitudinal axis “X-X”. Cross member 166 includes a cantilevered portion 167
extending distally at an angle “B” from the longitudinal axis “X-X” that has a generally
concave shape within indicator 160. Portion 167 and portions 163 and 165 both
extend distally and in opposing directions in an axis “Z-Z”, perpendicular to the axes
“X-X" and “Y-Y".

Empty clip indicator 160 and clips 150 feed in the direction of their respective
axes "X-X", with clips 150 being disposed in a first position with an open end oriented
distally through right angle clip applier apparatus 10 until being urged to a first or
distal most clip position. In one preferred embodiment, the failure of empty clip
indicators 160 to rotate into anvil 90 also blocks the actuation of lever 50. Thus, an
indication that right angle clip applier apparatus 10 has exhausted the plurality of clips
150 positioned in cartridge 130 is provided by empty clip indicator 160 within clip
applying mechanism 20.

In FIGS. 4, 7, and 8 distal end 132 is shown defining a slot 131 transverse to
the central longitudinal axis “X-X” to permit the distal passage of clips 150. Distal
end 132 includes a ramp portion 136 and a stop portion 138. Cartridge 130 includes a

JP 2004-534591 A 2004.11.18
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plurality of elements 133 for engaging and retaining clips 150 in position after being
forwarded distally by the forward translation of feed rod 120.

In a preferred embodiment, elements 133 are formed as portions of cartridge
130 with a pair of cantilevered and flexible beams 135 at least partially shaped to
correspond with a portion of the clips 150. Clips 150 feed along a plane defined by
the interface between feed rod 120 and end cartridge 130 defining an axis “x-x"
paraliel to central Jongitudinal axis “X-X" and perpendicular to an axis “y-y”. Ramp
136 formed in distal end portion 132 and stop 138 assist in repositioning clips 150 to a
plane formed by axes “X-X” “Y-Y”, parallel to a plane “x-y".

Referring now to FIGS. 4, 9 and 10, anvil 90 is shown having a distal end 92
and a proximal end 94. Distal end 92 includes a jaw 96 that at least partially is
configured for the seating of clips 150 and defines a longitudinal slot 9. Proximal
end 94 has a flat planar portion and defines a distally aﬁgled hole 97. A protuberance
98 is positioned in the vicinity of proximal end portion 94, and is configured to
interface with a hole 141 defined in the distal end of anvil channel 140. Proximal
portion 94 terminates with a beveled proximal edge 95. The abutting interface of
bevel 95 with beveled portion 127 provides a stop or limit to the distal movement of
feed rod 120. This lmit at least partially controls the degree of compression applied
by hammer 80 on anvil 90.

In FIGS. 11 and 12, hammer 80 is illustrated with a proximal end 84 including
a mating portion 86 configured to correspondingly engage with a slot 129 defined in
distal end 122 of feed rod 120. Mating portion 86 is configured to interface with and
transfer the drive force from feed rod 120 to hammer 80 independent of the rotational
orientation of right angle clip applier apparatus 10 (see FIG. 4),

Hammer 80 includes a tongue portion 88 interfaces with a corresponding slot
99 of anvil 90 for assisting in the alignment and retention of hammer 80 during
translation (see FIGS. 9 and 10). A face 85 correspondingly mates with jaw 96. In
this embodiment, face 85 is generally convex and jaw 96 is concave, but hammer face

85 and jaw 96 can take any corresponding geometric shape depending upon the
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desired application and clip geometry. Hammer 80 also includes ridge portions 87
positioned at least partially on face 85 for the retention of clips (not shown) as they are
compressed against jaw 96.

InFIG. 13, right angle clip applier apparatus 10 is shown in operation in
conjunction with a trocar 500. Distal end 12 passes penetrates through and beyond the
distal end of trocar 500. Right angle oriented anvil 90 is then positioned around the
tissue portion and lever 50 is squeezed proximally to distally advance rotate, and form
a first clip positioned at distal end 12 on the selected tissue portion. Distal end 12 can
be rotated clockwise or counterclockwise without limit by turning rotation control
knob 70 about the central longitudinal axis “X-X” without moving handle 30.

FIGS. 14-19 show clip applying mechanism 20 and advancing mechanism 25
in a pre-fired position. Clips 150 are positioned between cartridge 130 and feed rod
120 and in plane “x-y". Depending upon the configuration of clip applying
mecﬁanism 20, first clip 150 may be in transition from plane “x-y” to plane “X-Y” or
at least partially in plane “X-Y”.

Cartridge 130 and feed rod 120 are disposed in an opposing relatively slidable
relationship with sequentially positioned elements 133 and 123 formed thereon,
respectively. Elements 123 and 133, are formed as portions of feed rod 120 and
cartridge 130 respectively and terminate in cantilevered and flexible beams 125 and
135, respectively. As best shown in FIG. 17, distal ends of flexible beams 125 and
135 are angled to correspond substantially with the angle of clips 150 when positioned
for advancement. Elements 133 retain clips 150 in their respective positions after
being advanced by the drive force applied to clips 150 by elements 123 of feed rod
120. Ca.rtridge 130 and feed rod 120 are configured through their biased elements and
other structural elements to retain clips 150 in their respective positions independent
of the orientation of apparatus 10.

Referring now to FIGS. 20 and 21, a single actuation of lever 50 provides the
drive force that advances feed rod 120, including elements 123 contacting clips 150,
distally a controlled distance (see FIGS. 16 and 17) to advance clips 150 to the next

-10-
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distal element 133. The first or distal-most clip 150 in right angle clip applier
apparatus 10 is translated by hammer 80 distally, transitioned from plane “x-y” to “X-
Y” (FIG. 16) and rotated into position by the pivoting of one leg of first clip 150 about
stop 138 (FIG. 8) . The pivoting of distal-most clip 150 moves it from a first position
generally aligned with central longitudinal axis “X-X” to a second position generally
aligned with axis “Y-Y”. As distal-most clip 150 rotates approximately 90°, jaw 96
guides the clip around a tissue portion upon which first clip 150 is to be applied.
Hammer 80 in conjunction with anvil 90 applies distal-most clip 150 along the central
longitudinal axis “X-X” on the tissue portion. .

Continued compression of lever 50 advances, compresses, and forms distal-
most clip 150 on the tissue positioned therein. Releasing lever 50 then provides a
drive force from return spring 100 (FIG. 3) that repositions hammer 80, feed rod 120,
and swivel 110 proximally to the pre-fired position. Clips 150 previously advanced
distally by elements 123 are retained in position by elements 133 of cartridge 130 as
feed rod 120 slides proximally over clips 150 and elements 133. The distal-most clip
150 comes into contact with and is held in position by face 85 of hamamer 80. Thus,
right angle clip applying apparatus 10 can be operated through a trocar at any angle,
clip applying mechanism 20 and advancing mechanism 25 are configured to operate

from any direction, independent of gravity or any angle of operation,

In FIGS. 22 and 23, empty clip indicator 160 is shown positioned on portion
94 between hammer 80 and anvil 90. Empty clip indicator 160 is positioned after afl
clips 150 or proximal to clips 150 on feed rod 120 (see FIG. 4). When empty clip
indicator 160 portion 167 impacts with hole 97 (see FIGS. 6, 7, and 8), it precludes
indicator 160 from advancing. Longitudinally aligned legs 162 and 164 similarly
preclude empty clip indicator 160 from rotating within cartridge 130 about stop
portion 138. At this point, empty clip indicator 160 blocks the drive force from
progressing further and lever 50 can no longer be compressed signaling to the operator

of right angle clip applier apparatus 10 that all of clips 150 have been exhausted.

-1~
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Empty clip indication 160 has the further advantageous effect of rendering the
apparatus safe from unintentional applications.

Referring now to FIGs. 24-32, an alternative embodiment of the presently
disclosed right angled clip applier incorporates different structures to facilitate more
controlled clip handling of the individual clips as they are advanced to the firing
location. A spring leaf 220 is provided to ensure that, as the hammer pulls more
rearward back toward the proximal end of the instrument, the vertex of the clip is
pushed down flush against the anvil. On progressive actuation of the firing trigger, the
distal-most clip then gets advanced and more fully contacts a spring such as clip whip
spring 218, which is a larger spring than spring leaf 220 and includes a formed portion
to bias against the proximal end of the clip. The function of the clip whip spring 218
is to centralize each clip as it is advanced into firing position so that the chamfered
clip portion contacts the pivot point every time on the anvil. A clip rotation spring
219 functions to ensure that the clip, not the chamfered-side, fully contacts the
rotation clip spring 219 in the anvil, and follows it all the way through, hugging it
tightly during the progressive actuation of the trigger. In this manner, the unit can be
actuated while actually on a vessel.

The whole function of spring leaf 220 is that once the hammer is fully forward
forming a clip, the next clip is in a ready position, part of the open end of the clip is
already in contact with the clip-whip. The vertex of that clip is in contact with the
spring leaf as the hammer pulls back, that spring leaf ensures that the clip’s vertex is
pushed down flush against the anvil. So on the next actuation of the hammer coming
forward to advance the next clip, it will fully contact that vertex of the clip and not
right underneath of it.

The rotation clip 219 is an angled clip which is very closely positioned to
facilitate its function of ensuring that as the clip to be fired next is exiting the cartridge
assembly and into fhe anvil, it is angled such that it always forces the open end of the
clip into the clip track, right next to the anvil. Thus, ensuring that 1) the clip does

contact the anvil and the clip track and follows the track all the way around to

~12-
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forming, but 2) also ensuring that the clip will not poke through a vessel, rather it will
2o underneath the vessel.

Although the illustrative embodiments of the present disclosure have been
described herein with reference to the accompanying drawings, it is to be understood
that the disclosure is not limited to those precise embodiments and that various other
changes and modifications may be affected therein by one skilled in the art without
departing from the scope or spirit from the disclosure. All such changes and

modifications are intended to be included within the scope of the appended claims.

-13-
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WHAT IS CLAIMED IS:
1. A clip applier comprising:

a handle assembly actuating a drive force;

a clip applying mechanism including a feed rod translatable alonga
central longitudinal axis and a portion fixed relative to the translation of the feed rod,
the feed rod being actuated by the drive force for distally advancing a plurality of clips
positioned therewith; and

an anvil cooperatively engageable with a hammer positioned on the

feed rod for applying a first clip at an angle of application transverse to the central
longitudinal axis.

2. 'The clip applier of claim 1, wherein the clip applying mechanism
includes a cartridge.
3

3. The clip applier of claim 2, wherein the clip applying mechanism
further includes elements positioned on the cartridge and the feed rod for positioning

clips.

4. The clip applier of claim 1, wherein the handle assembly includes an

advancing mechanism that transfers the drive force to the applying mechanism.

5. A clip applier comprising:
ahandle assembly actuating an advancing mechanism;
a clip applying mechanism rotatable about a longitudinal axis
connected with the handle assembly including:

a cartridge having a plurality of elements for retaining a plurality of
clips;

-14-
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a translatable feed rod slidingly engaged with the cartridge, the feed
rod including a plurality of elements positioned thereon for distally advancing the
plurality of clips;

an anvil channel including an anvil, the anvil positioned to receive a
first clip and configured to engage a hammer positioned on the feed rod; and

a drive force provided by the handle assembly to advance the plurality
of clips and apply the first clip.

6. The clip applier of claim 5, wherein the advancing mechanism is
positioned in the handle assembly

7. The clip applier of claim 5, wherein each element of the plurality of
elements includes two cantilevered beams.

8. The clip applier of claim $, wherein the plurality of clips are positioned
along the central longitudinal axis at least partially in a first plane and are applied in a
second plane.

9. The clip applier of claim 5, wherein the clips are rotated approximately
90 degrees prior to application.

10. The clip applier of claim 3, wherein the plurality of clips are followed
by an empty clip indicator.

11 The clip applier of claim 5, wherein the clip applier is configured to be
disposable.

12. Aright angle clip applier comprising:

a handle assembly;

~15-
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a clip applying mechanism defining a central longitudinal axis having a
plurality of clips positioned therein in a first position;

a feed rod of the clip applying mechanism being movable along a
central longitudinal axis for repositioning the plurality of clips and applying a first clip
in a second position at an angle approximately 90 degrees from the first position; and

a drive force provided by the handle assembly to advance the clip
applying mechanism and apply the first clip.

13, The right angle clip applier of claim 12, wherein the advancing
mechanism is positioned in the handle.

14, The right angle clip applier of claim 12, wherein each element of the
plurality of elements has two biased cantilevered beams approximately aligned with

the central longitudinal axis.

15. The right angle clip applier of claim 12, wherein the plurality of clips
are positioned along the central longitudinal axis at least partially in a first plane and

are applied in a second plane.

16.  The right angle clip applier of claim 12, wherein the plurality of clips
are followed by an empty clip indicator.

17. The right angle clip applier of claim 12, wherein the clip applying

mechanism rotates about the central longitudinal axis.

~16-
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18. A method for applying surgical clips comprising:
providing a surgical clip applier having a central longitudinally axis;
feeding clips along the central longitudinal axis with the clips in a first
position; and
repositioning a first clip to a second position transverse to the central
longitudinal axis and applying the first clip in the second position by translating a

hammer along the central longitudinal axis to apply the first clip on a tissue portion,

19.  The method for applying surgical clips of claim 18, wherein the step of
repositioning includes distally feeding clips and applying the first clip is actuated by
the repositioning of a lever of a handle assembly from a first position to a second

position.

20.  The method for applying surgical clips of claim 18, wherein the step of
feeding clips includes forwarding clips a distance by translating a feed rod.

21, The method for applying surgical clips of claim 18, wherein the step of

feeding further includes retaining forwarded clips in position using a cartridge.

-17-
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