JP 2009-31725 A 2009.2.12

(19) B EEHEFT (UP) w4 M4 F A BRA (1) S5 R A P 2
15E82009-31725
(P2009-317254)
(49 £ME  TR215£25 126 (2009.2.12)
(51) Int.CI. F1 F—=a—F (%)
GO2C 7/04  (2006.01) GO2C  7/04 2HOO06
GO2C 7/06  (2006.01) GO2C  7/06
SERR AR BNEON 2 OL AESLE (&2 =)
(2l HEES $RE2007-341893 (P2007-341893) |(71) BEEA 507207753
(22) HEEH SERG19£E12H 218 (2007.12.21) F=)=T 4 Vay A A=+ ari
(1) miciEERES 11/830,520 RUNTF 4 T HIm— N IFw
(32) ®scH SERRI9ETH 308 (2007.7.30) F JS—pF—uF
(32) @RETEE  KE (1S FAREZ kYR TAEA DAAF

4= EPRA K= TF4FVT4
N2 AA—p #2

100082005
#ELT WEH
100067013
#EB+ KIF
100065189
#EL =P
100088694
#FEL BFL O#

T4 IREA
=g
(74) fREA
X HE
T4 IREA
;g__
T4 IREA

BARRIZA

64 [(RAOEM] 2ERAVZS LY ARPICEARALRERVSBERIL 22 b L ADOBEE

(GHoooo

20 20

gooobooboooooooobooooooooooon
ooooooooooooooooo
ooooboooooooooooooooooooon
oooobooooooooobooooooooooon
oooooboOoo0o0oOoooobooboooooooooDoon 14
oooooobooooooooobooboooooooooDoon
ooooboooooooooooooooooooon
gooobobooooooooooooooooooon

gbooobooobooboobooboobooobooo

123 10

2\

12b

16

gbooooobouoboobooboobooboao

oooooo
goooooo



e e e Y Iy

e A A A |

Ooooooo0ooooooooDooogogooooaog
OO0 oooo0oU0ooDoDooUgUoUoDoDoo4gooooaog
OoooooooooooooDooogogooooaog
OOo0ooogo0gU0ooDoDooUogUoooDoDoogogoooaog

Ooo0oooogoooao

Ooooooooooogooogao
OoooooooooOooo0ooboQgao
Oooooooogoooooogao

O Ooooo
OO oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo

Oooooogogogoao
OO0 oo0ooodogoao
Oooooogogoao
OO0 oo0ooodogoao

Oooooogogoao
Oo0Dooogogoao
OoOoo0oooogod
OO0Ooo0oooogd
Oo0oo0oooogod
OO0O0Oo0oooogd
OooOoo0ooogod
OO0Ooo0oooogd
O 0Ooo0ooao

O OooOooo

O 0Ooo0ooao

O OooOooo

O 0Ooo0ooao

O 0Ooo0ooo

O 0Oo0ooOoao

O 0Ooooo

O 0Oo0ooOoao

O Ooooo

O 0Oo0oo0oo

O 0Ooooo

O 0Oo0oo0oo

O 0Ooooo
OO o0Ooo

O 0Ooo0ooo
OO oO0ooo

O 0Ooooo
OO oO0ooo

O 0Ooo0ooo

O 0Oo0ooo

O
O

O o0Oooo

O
O
O
O
O
O

O

O 0Oooo

O o0Ooo

O 0Oooo

O oOooo

O 0Oooo

O
O
O
O

O
O
O
O
O
O
O
O

) JP 2009-31725

O
O

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

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

O

O

2009.2.12

O
O
O
O

O
O
O
O

10

20

30

40

50



OooOoooooooOooo oo o oo ooOoooooooDooDoOoooOoooOoooDoooooooooooOoo.o
Iy ) ) e e e A [y
OoOoooooooOooo oo o oo ooOoooooo oD ooDoO oo oOooobOooooooooooboooooo.o
Iy Iy

Ooooooooooooooogogogoao

I ey e e e sy e s o B |
e e e e e sy e e s |
I ey e e e e sy s o B |

OO0 oooogdg
Oooooooogg
OOooooogg
OoooooooQgodg
OOooooogdg
Oooooooodg
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O O0Oo0oooao
O 0Ooo0ooo0oao
O Ooo0oooao
O 0Ooo0ooO0oo0oao
O Ooo0oooao
O 0Oo0ooO0oo0oao
O Ooo0oooao
O O0Oo0ooO0oo0oao
O Ooo0oooao
O O0OoO0ooogoao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O O0Oo0oooao
O 0Ooo0oooao
O 0Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0oo0oao

OO0 o0DooooDoo4gogoooooggogog

oo oooooooogQgoo

O
O
O
O
O
O
O
O
O
O
O

OOoo0oooogd
OooOoo0ooodg
OoOoo0oooogdg
Oooo0oooodg
OoOoo0oooogdg
Ooo0oo0oooodg
OoOoo0oooogdg
OooOoo0oooOod
OooOoo0oooogdg
OooOoo0ooood
OoOoo0oooogdg
OooOoo0oooodg
OoOoo0oooogdg
Ooo0Ooo0ooood
Ooo0oooogdg
OooOoo0ooood
Ooo0oooooQgdg
OooOoo0ooood
Ooooooogdg
OOo0o0oooogdg
Oo0oooogodg
OOo0o0oooogdg
OooOoo0oooogodg
OOo0o0ooogdg
OooOoo0ooooOodg
OOoo0oooogdg

OJ
O
O
O
O
O
O

O
O
O
O
O
O

O
O
O

€))

goad

JP 2009-31725

O

goooao

O0Ooo0oooao
O 0Ooo0oooo
O0Ooo0oooao
O 0Ooo0oooao
O0Ooo0oo0ooao
O Ooo0oooao
O0Ooo0oo0ooao

2009.2.12

gooano

10

20

30

40

50



e e e Y Iy

e A s e e ) e e ) A e e s A s [ [
ey e e e e ) e e s s [y [ |
e A s e s e ) e e e ) e A e s e A [ [
e e e e ey e R s [y [ |
e A s e e e e e e ) A e s e A [ [

O

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oooao
O Ooo0ooogoao
O 0Ooo0oo0oo0oao

Oooooooooooogodg
OOo0oooooggogooao
OooooooogoQgoao
OOo0oooooggogao
OooooooogoQgoao
OOo0ooooooggogao
OooooooogoQgoao
Ooooooogogooao
Ooooooooogooao
OoooooogogQgooao
Ooooooooogooao
Ooooooogogogooao
OoooooooQgooao
OoooooogogQgooao
Ooooooooogooao
OoooooogoQgooao
OoooooooogoOooao
OoooooogoQgooao
OooooooogoOooOoao
OooooooogoQgooao
OO0 ooDoooggogoao
OooooooogoQgooo
OO0 ooooggogogoao
OooooooogogQgooo
OO0 ooDooggogooao
OooooooogooQogooo

OoooooooooogogQgoao
OoDoDooooooooggogao
OoooooooooogooQgoao
Oo0oDooooooooggogao
Oooooooooooogoogoao
OooDooooooooggoao

O Ooooo
O OooOooo
O Ooooao
O O0OoOooo
O 0Ooooao
O OooOooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooOoao

O

(4) JP 2009-31725 A 2009.2.12

gobobooooobooooooban
oo

O
O
O
O
O
O
O
O

oooooooboboao
gooooooboboao

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

oono
goao
goao
ooo
gogao

O Ooogoo
O 0Ooo0gooo
O Ooogoo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O 0O o0ooo
O 0OooOgooo
O O oQgogog
O 0OooOgoo
O O oQgogog
O 0Ooogoo
O O ogogo
O 0Ooogooo
O O ogogo
O 0Ooo0gooo
O O ogoo
O 0Ooo0gooo
O 0o ogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

goooooboboboooooooooboboooooooobobbooooo
mono-visionD O 000D O0O0OODOOODODDODODODOOODOODODOODOOO
ggooano

OO0 ooooogogog
oo oooooogogooQg
OO0 ooooogogog
oo oooooogogogooQg
OO0 ooooogogog
oo oooooogogog
OO0 ooooogogog
Ooooooooogogoo-g

Ooooocooooooogodg
Ooooooogooooogdg
Oooooooooooogodg
Ooooooogooooogdg
Ooooocooooooogodg
Oooooooooooogdg
OOoooocooooooogod
Oooooooooooogdg
Oooooooooooogod
Oooooooooooogdg
Ooooooooooood
Oooooooooooogdg
Ooooooooooood
Oooooooooooogdg
OO0 o0oooo4gogooooogdg
Oooooooooooogdg
OO0 oDoDooogogoooogdg
Oooooooooooogdg
OO0 oDooo4gogooooogdg
Oooooooooooogodg
OO0 oDooo4gogoooogd
Oooooooooooogodg
OooDoDooogogooooogd
Oooooooooooogodg
OooDooo4gogooooogdg
Oooooooooooogodg
Ooooooogooooogdg
Oooooooooooogodg

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

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

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

OoOoooooo0oooooo0o oo oooUo0 oo oDooo0oooDooogooao
e s e e e e s e e s [ Y Y
Ooooooooooooo0o oo oooo0 oo oooo0oooDooogooao
e s e e e e e e s e [ Y I Y

OoooooooooooQgoao
Oo0oDooo4dgoooooggogog
OoooooooooooQgoao
Oo0ooooo4gogoooooggogaog
OooooooooooooQgoao
OooDooo4gogooooogoggogaog
OooooocoooooooQgoao
Oooooo4oooooogoggogoaog
OooooooooooooQgogoao
Oooooo4ogooooogoggogoao
OooooocoooooooQgogoao
Oooooo4ogooooogogogoao
Ooooooooooooogogoao
Ooooooooooooggogoao
Ooooooooooooogogoao
Ooooooo0ooooogogoao
OooooooooooooQgogoao
Ooooooooooooggogoao
OoooooooooooQgogoao
OoooooooooooQgoaoQg
OO0 oDooo4dooooogogogog
OooooooooooogQgoao
OO0 oDooo4dgooooogogogog
OoooooooooooQgoao
Oo0DoDooo4dgooooogoggogaog
OoooooooooooQgoao
Oo0ooooo4gogooooogoggogaog
OoooooooooooQgoao
Oo0oDooo4gogooooogoggogaog
OooooooooooooQgoao
Oo0ooDooo4ogoooooggogo
OooooooooooooQgogoao
Ooooooogooooogoggogoao
OooooooooooooQgogoao

Oooooooooooogooao

OO0Oo0oooog
OoOoo0oooao
O0Oo0oooog
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O o0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O o0ooo
O oOooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Ooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo

OO0 ooogogoao
Oooooogogoao
Oo0Dooogogoao

O0Ooo0oooaoo
O 0Oo0oooaog
I o B
OO0Oo0oo0ooog
O0Ooo0o0ooao
O0Ooo0oooaog
I o B
OOoo0oooaog
I o B
O0Ooo0oooaog
O0Ooo0o0ooao.o
O0Ooo0oooaog
O0Ooo0o0ooao.o
O0Ooo0oooao
O0Ooo0Oo0ooao.o
OOoo0oooaoo
O0Oo0Oo0ooa.o
O0Ooo0oooao
O0Oo0Oo0ooa.o
O0Ooo0oooaoo
OO0Oo0oo0ooo
OOoo0oooao
O 0Oo0oo0ooog
OOoo0oooaoo
O0Oo0oooog
I B
OO0Oo0oooog
O0Ooo0oooao.o
O0Oo0oooaog
O0Ooo0Oooao
O 0Ooo0oooaog
O0Ooo0oo0ooao.o
O0Ooo0oooaog
O0Ooo0o0ooao

O
O
O
O
O
O
O
O
O
O
O

Oo0oooooooooooQgogoo
OO0 Do ooogogooDoooggogog
OO0 oooooooooooQgogoo
OO0 oo ooogooooooggogog
OO0 oooooooooooQgogoo
OO0 oo ooogogooooooggogog
OoooooooooooooQgogoo
OO0 oDoooogoooooogoggogoog
Oo0oooooooooooQgogoo
OO0 ooDooooooooogoggogoog
Oo0oooooooooooQgoogoo
OO0 ooooogoooooogoggogoog
Oo0oooooooooooQgoogoao
OO0 ooDoooooooooggogoog
Ooo0oooooooooooQgogoao
Oo0ooooooooDooogogoo
Ooo0oooooooooooogogoao
OO0 oDoooooooDooogogoo
Ooo0ooooooooooooogogoao
Oo0oDoDooooooooogogoo
OO0 0o ooogQgoooooggogog
OO0 oDoDooooooooogogoo
OO0 Do ooogogooooogogogog
Oo0ooDoooooooooQgogoo
OO0 Do ooogogoooooggogog
Oo0ooooooooooogogoo
OO0 oo ooogogoooooggogog
Oo0oooooooooooQgogoo
OO0 oDoooogogoooooggogog
OO0 ooooooooooooQgogoo
OO0 ooooogogoooooogoggogoog
Oo0ooooooooooooQgogoo

)

JP 2009-31725

2009.2.12

Oooooo4ogooooogogogoao
Oooooocooooooogogoao

10

20

30

40

50



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

O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo

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

Oooooooooooogodg
OO0 ooDoogogooooogd
Ooooooooooooogodg
OO0 ooDoogogooooogdg
Ooooooooooooogodg
OO0 ooDooogogooooogd
Oooooooooooogodg
OO0 ooDoogogooooogdg
Oooooooooooogodg
Ooooooogoooooogdg
Ooooooooooood
Ooooooogoooooogdg
Ooooooooooood
Oooooooooooogodg
Oo0oooooooooood
Oooooooooooogodg
Oo0oooooooooood
Oooooooooooogdg
OOo0oooooooooood
Oooooooooooogodg
OO0 o0ooDoogogooooogod
Oo0oooooooooogodg
OO0 o0ooDoogogooooogd
Oooooooooooogodg
OO0 ooDoogooooogd
Oooooooooooogodg
OO0 ooDoogogooooogd
Oooooooooooogodg
OO0 ooDoogogooooogd
Oooooooooooogodg
Oo0ooDoogogooooogd

OooooooQgoo
Oo0oooooggogao
OooooooQgoo
Oooooogogogao
OooooooQgoo
Oooooogogoao
OooooooQgoo
Oooooogoao
Ooooooogoo
Oooooogoao
Ooooooogoo
Ooooooogogoao
Ooooooogoao

OoooooogoQgoo
OOo0ooooggogao
OoooooogogoQgoo
OOooooogogogao
Ooooooogoogoao
Oooooooggogoao
Oooo0oooogoogoo
OoooooogoQgoao
Oooo0oooogoogoo
OoooooogoQgoao
Oooo0oooogoogoao
OoooooogoQgoao
OOoo0oooooQgoo
Ooooooogogoao
OOooo0ooooQgoao
Oo0ooooogoQgoao
OoOoo0o0oooogoao
OoooooogoQgoao
OoOo0oo0oo0oooOgoOoao
OoooooogQgoo
OO0 ooooggogao
OoooooogQgoo
OO0 oooogogogao
OoooooogoQgoo
OO0 ooooggogao

O Oooo

O O oo

O Oooo

O O ogo

O Oooo

O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0ooo
O 0Oooo
O 0Ooo
O 0Oooo
O O0Ooo
O oOooo
O Ooo
O Oooo
O 0Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

O O ogo

O 0o oo

O O oo

O 0o oo

O Oooo

O 0o oo

O Oooo

O 0o oo

O ooooogdg
OOoooooogod
Oooooogdg
Oooooooogod
O ooooogdg
OoOoooooogod
Ooooooogdg
O 0o ooogd
O oo ooogdg
OO0 oooogd
O ooooogdg
OO0 oooogdg
Ooooooogodg
O Oo0oooogd
Ooooooogodg
O Oo0oooogd
Ooooooogdg
O Oo0oooogd
Ooooooogodg
O Oooooogd
Ooooooogodg

O Oooo

(6) JP 2009-31725

O
]
O
]

OooooooQgoao
Oooooogogogao
OooooooQgoao
OOooooogoggogoao
OooooooQgoo
Oooooogoggogoao
Oooo0oooQgoao
Ooooooogogogoao

O Ooo0ooo

O 0o oo
O Oooo
O 0o oo
O Oooo
O 0o oo
O Oooo
O O ogo
O Oooo
O O ogo
O Oooo
O O oo
O 0o oo
O O oo
O Oooo
O O oo

O

O 0Oooo

2009.2.12

O
O
O
O

oo oooooogooooo
OO0 ooooogogoooo
Oooooooogoogoooo

O O

O O oo
O O
O O
O O

O 0Oooo
O O0ooo

10

20

30

40

50



OooOooOoooOooo oo o o oooOooo oo oD oD oo oo ooOoooO oo oOooooooooooooo
I ey ) I e e Iy

O 0
o
O >

s s e ) e e e e e e e e s e s Y Y
Ooooooo4o0oooooo00 oo ooo0DoooDooDoLDUoooDoDooo0oooDoDooo0oDoDoooQgooao
e s e ) e e e e e s ) e s Y Y

[ s
Oo0oooodQgooao

0

O

0

Oooooogogo
OoOoooogogoQg
Oooooogogao
OOo0ooogogaog
Ooooooogoogao
OoooogogaoQg
Ooooooogoogo
OoooogogaoQg

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo

Ooo0oooogdg
O Oooooogdg
Oooooooogdg
O Oo0oooogdg
OoooooooQgodg
O Oooooogdg
O 0Ooo0oo0ooao
O Ooogooo
O 0Ooo0ooo
O Ooogooo

Ooooooogogoooaoo
OO0 oooodgogooao
Oooooogogoooao
OOo0Doooogogooao
Ooooooogooooao
Oooooogogooao
Ooooooogooooao
Oo0ooooogogooao
Oo0ooooooOooooOoaoo
Oooooogoooaoo
OoooooogooooOoaoo
Oooooogoooao
Oo0oo0ooogooOoooOoaoo
Oooooogoooao
Ooo0oooogooOoooOoao
Oooooogogoooaoo
OOo0ooO0oooOooOooOooOoao

ocufilcon
goooao
Ooo0o0oao

Ooooogogoao
Ooooooogoogoao

O
O
0
O

O Oooo
O 0Oooo

Oooooogogdg
Oooo0oooQgg
OOooooogoogg
Oooo0ooogoogoao

Oooooogooooooggg
Oo0ooooooooooQgodg

ooao
ocufilcon
ooooao
ooooao
ooooao

O Oooo

O

OoOoo0ooood
O0Ooo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0ooood
OOoooood
Oo0Ooo0ooood
OOoooood
Oo0Ooo0oo0oood
OOoooood
O0Ooo0ooood
OOoooood
OO0Oo0ooood
OOoo0ooood
OO0Ooo0ooood
OoOoo0ooood
O0Ooo0ooood
OOoo0ooood
OO0Ooo0ooood
OoOoo0ooood
OOoo0ooood
OoOoo0oood
O0Ooo0oooogod
OoOoo0ooood

O 0Oooo

ooooao
spincastl

O

O Oooo
O O0ooo
O Oooo
O 0Oooo
O Oooo

O

O 0Ooo0oo0ooao
Oooooogdg
Ooooooodg
Oooooogdg
Oooooooodg
Oooooogdg
Oooooooodg
Ooooooogdg
Oooooooodg
Oooooooogdg
OO0 oooogdg
Ooooooogdg
OO0 oooogdg
Oooooooogdg
OO0 oooogdg
OOooooogdg
O O0Oo0ogooao

O 0Ooo0oooao

O Oooooog

O Oo0oo0oo0oooao
O Oo0ooooaog
O Ooo0oo0oooao
Oooooooogg
Oooo0ooooogooao
Oooooogogoao
Oooo0oooogooao

Oooooogoogg
Oo0oooodooaoo

Oooad
etafilcon
ooooao

P

O 0Oooo

O

O Oooo

O

O 0ooo

O

O Oooo

OooooooogogQgoo
OoOooooooOooOoao
OooooooogogQgogoo
OO0 ooooogdgogaog
OooooooogogQgoo
OO0 ooDoooggogaog
OooooooogQgogoo
OO0 oooooggogaog
OooooooogQgoo
OO0 oooooggogaog
OoooooooQgogoo
OOo0oooooggogo
OoOoooooogoQgoo
OOo0ooooogQgogo
OoOoooooogoQgooo
OOoooooogQgogoo
OoOooooooQgooao

000 O ocufilcon
gooooo0ooaooao
ooooooooao

OoOoo0oooogogoao O 0ooo

Oooooogogogoao

O
O
O
O

JP 2009-31725

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

Oo0oooooogdg
OoooooooQgg
OOooooogogdg
Ooooooogogoao

Oo0oDooogogooooogogg

Ooao
ocufilcon
ooooao
ooooao
ooooao

O O oo

O Oooo
O Oooo
O Oooo
O Oooo
O O0ooo

lathedO

OoooooooQgodg
O Oooooogdg
OooooooOgodg
Ooooooogdg
OoooooooOgodg

OooooooQgdg
O O0o0ooooaog
O Ooo0ooooao
O OoOooooaog
OooooooQgag
Ooooogogoao

ooao
nelfilcon
ooooao
ooooao
ooooao
ooooao

2009.2.12

O0Ooo0ooood
OoOoo0ooood

O Oooo
O 0Oooo
O Oooo
O 0Oooo

Ooo0ooooQgooaoo
Ooooogogoao
Oooo0ooogoogoao

O
O
]

0O omafFil
ooogao
oooano

10

20

30

40



OoDooao
ooooao
ooooao
OoDooao
lyfilconO

0

s v e e o
s s e e e e A e e e e s [ [ o

O

s s e e e e s [ Ay

0

I e e [y

OoooooooooogooQgdg
OO0 oDooogoggooood

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

Ooooooooooooooooogodg

0

OOoo0ooooo
O 0O0ooooaog

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

O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O OooOooao
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O O0Ooo0ooo
O Ooooo
O O oOgooo
O Ooooo
O OoOooao
O Ooooo
O OoOooao
O Ooooao
O Ooooao
O Ooooo
O Ooooao
O Ooo0ooao
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooo

a
u
O

C))

oooo0oDoDoO0oU0ooOooooDooDooogd
ooooDoDoDOoooooooooDoooOoOoao
O0000D0O0O0acquafilcon 00 O00O00OD0OO
comfFilconD O OO OOOOODODO enfilcon
O0O00000OdIlenefilconD ODOOODOAO
O 0 lotorafilconD D OO ODODOOOODOADO

O

od
ud
O

O

a
u
O

Reactive Blue

OJ

Ooooooogoooog
OO0 ooDoooggogog

0

PerkadoxO

0

O

OoOoo0ooood
OOooooogod

g
a
O

O

O Ooooo
O 0OooOooo

O Ooooo
O OoOooo
O Ooo0ooo
O Ooo0ooo
O Ooo0ooo
O Ooooo

0

U
u
O

0

O

OoooooogoQg™g
OOooooogod

g
a
O

Oooooodgogoao

OOoo0oooao

OoooooogoQg-g

Ooooooogooao

Oooooooogo>d~oO o™
Oooooooooooao
Oooooogogooooaog
Ooooocooooooao
Oooooogogooooaog
Ooooocooooooao
Ooooooogogooooaog
Oooooooooooao
Ooooooogogooooog
Oooooooooooao
Ooooooogogooooaog

Oooooogogoao

Oooo0ooogooao

O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O 0ooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O 0Oooo

Oooooodgogooao

Ooooooogogooao

Oooooodgogooao

Oooo0ooogogogoao

Oooooogogooao

O
O
O
O
O
O
O
O
O
O
O

Oooo0ooogogooao

Oooooogogooao

Oooo0ooogoogooao

Oooooogogooao

Ooooooooogoogooao
oo oooooQgooao
OooooooooOgooOooOoao
oo oooooQgooao
OO0 ooooogogoao
oo oooooQgooao
OO0 ooooogogoao
oo oooooQgooao
OO0 ooooogogoao
oo ooooooQgooao
OO0 ooooogogoao
oo ooooooQgoooao
OO0 ooooogogooao
OooooooooQgoooao
OO0 ooooogogogoao
Ooooooooogoogooao
oo ooooogogogoao
Oooooooogooao

OoOoo0ooogoogooao

OOoo0oooaog
O0Oo0Oo0ooa.o

O
O

O
O

Vat

OO0 oogogowgogoao

O

OO0 oooog<sc oo

OoOoo0oooao

e

O

JP 2009-31725 A 2009.2.12

oooooDooooaod
oooooDooooao
0 O 0O balafilconO O
oooooooooaog
0 O O lotorafilconO
senofilcon0 O O O 0O

O
O
O
O
O
O
O
O
O
O

Oooooogogooao
OO0 oooodogoao
Oooooogogooao
Oo0oooodgogooao
Oooooogogooao
Oooooodgogoao
OoooooogoQgoo
Oooooggoao
Oooo0ooogoQgoo
Oooooogogoao
Oooo0ooogoQgoo

O
a
a
ga
0
a

O

10

20

30

40

50



e e e Y Iy

I s Iy
Oo0oocooooOooooooooooooooooooooOoooOoad

OOo0ooogo-gogao
Ooo0oooQgogao
OOo0ooogo-gogao

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

OO0 0DoDooggUoooDoogogogoooaog
Oo0ooooooooooogogooooog
OO0 o0ooDoogogUooDoDoogogoooaog
Oo0ooooooooooogogooooo
OO0 o0ooDoogogoooDoogogoooaog

O Ooo0oooao
O Oo0oooao
O 0Ooo0oooao
O Ooo0oooo
O0Ooo0oooao
O Ooo0ooogoao
O0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Oooooao
O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Ooo0oo0oo0oao
O Ooo0oooao
O 0Oo0oo0oo0oao
O Ooo0oooo
O Oo0ooogoao
O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Oo0oooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O OooOoooao
O0Ooo0oooao
O Oooooao
O 0Ooo0oo0ooao

e e e A sy Y Y
OO0 oooooo0 oo oo o0 oo ooogoQgoo
I e e e A sy Y Y

O 0Ooooo

O
O

Oooooooogg
OOooooogg
OoooooooQgdg
OOooooogdg
Oooooooogodg
OOoooooogg
Ooooooogdg
OOoooooogg
OooooooQgodg
Oooooogg
Ooooooogodg
Ooooooogg
Oooo0ooooQgodg

O Ooooo
O OoOgooo
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo.o
O Ooooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O O0Ooo0ooOoao
O Ooooo
O 0Oo0ooOoo
O Ooooo
O OoOgoo
O Ooooo
O OoOooo
O Ooooo
O OoOooo
O Ooooo
O OooOooo
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooo
O Ooooo

O O0ooo

OooooooQgoo
Ooooooggogao
OooooooQgoo
Ooooooggogao
Oooo0ooogoo
Ooooooggoao
Oooo0oooQgoao
Ooooooggoao
Oooo0oooQgoao
Oooooogoggoao
Oooo0oooQgoao
Oooooogoggoao
Oooo0oooQgoo
Ooooooogoggoo
OooooooQgoo
Ooooooogoggoo
Oooo0oooogoo
OooooooQgoo

O Ooogoao

O 0Ooooo

O Ooogoo

O 0Ooo0ooo

O Ooogoao

O 0Ooo0ooo

O Ooogoo

O 0Ooo0ooo

O Ooogooo

O 0Ooo0ooo

O Ooogooo

O 0Ooo0ooo

O Ooo0ooooao
O 0Ooo0ooooao
O Ooo0ooooao
O O0Oo0oo0oo0ooao
O Ooo0ooooo
O O0Oo0oo0oo0ooao
O OoOo0ooooaoo
O O0Oo0ooooo
O Ooo0ooooo
O O0Oo0ooooo
O Ooo0ooooaoo
O Oo0ooooaog
O Ooo0ooooaoo
O O0Oo0ooooaog
O Ooo0ooooaoo
O O0Oo0ooooaog
O Ooo0ooooaoo
O Oo0ooooao
O 0Ooo0oo0oooao
O 0Ooo0ooooaog
O 0Ooo0ooooao

O Ooogooo

€))

goad

O 0Ooo0ooao
O 0OooOgooo

O 0Ooo0ooo

O 0Ooogooo

Oooooooodg
Oo0oooooogdg
OO0 ooooogdg
O oo oooogdg
O oo oooogdg
O o0oooooogdg
O oo ooogdg
Oo0oooooogdg
O oo ooogdg
O oooooogodg
O Oo0oooogdg
Ooooooogodg
O Oo0oooogdg
Ooooooogodg
O Ooooooogdg
Ooooooogdg

O 0Ooo0ooo

O 0Ooooo

I o [y

O

O 0Ooooo

JP 2009-31725

OO oOgoaog

O

O 0Ooo0ooo

goooao

O O0Oogoao

O 0Ooooo

O Ooogoao

O 0Ooo0ooo

O Ooogoao

O 0Ooo0ooo

2009.2.12

gooano

O Ooo0oooao
O 0Ooo0oo0ooao

O Ooogoao
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo

10

20

30

40

50



OooooooooooooooOoooOoooOoooOhoooDoDoooOooooooDoooooooooooOoooOod
e ) e A A

O oOoooo
O 0Ooooo
O oOoooo
O 0Ooooo

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

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

O Ooo0ooooao

Ooooooogogogooao
OOoDooooggooao
Ooooooogoogooao
OOooooogogooao
Ooooooogooooo
OooooogoQgooao
Ooooooogooooao
Oooooogogooao
OoooooogooOoooao
Oooooogogooao
Ooo0ooooogoooao
Oooooogogogooao
Ooo0oooogoogoooOoao
Oooooogogogooao
Oooooooogoogooao
OoooooogogoQogooao
OoOoo0oooogoogoooOoao
Ooooooogoogooao
OoOoo0ooooooOooOooOoao

O0Ooo0oooaoo

O Ooooo
O OoOooo
O OooOooo
O OoOooao
O Ooo0ooo
O OooOooo
O Ooo0ooo
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O Ooo0ooao
O Ooooo
O 0Ooo0ooOoao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooOoo
O Ooooo
O OoOgoao
O Ooooo
O OoOooao
O Ooo0ooo

O Ooo0oooao

O

O 0Oo0oooaog
I o B
OO0Oo0oo0ooog
O0Ooo0o0ooao
O0Ooo0oooaog
I o B
OOoo0oooaog
I o B
O0Ooo0oooaog
O0Ooo0o0ooao.o
O0Ooo0oooaog
O0Ooo0o0ooao.o
O0Ooo0oooao
O0Ooo0Oo0ooao.o
OOoo0oooaoo
O0Oo0Oo0ooa.o
O0Ooo0oooao
O0Oo0Oo0ooa.o
O0Ooo0oooaoo
OO0Oo0oo0ooo
OOoo0oooao
O 0Oo0oo0ooog
OOoo0oooaoo
O0Oo0oooog
I B
OO0Oo0oooog
O0Ooo0oooao.o
O0Oo0oooaog
O0Ooo0Oooao
O 0Ooo0oooaog
O0Ooo0oo0ooao.o

O OooOgoao
O 0Ooooo
O Ooogooao
O Ooo0ooo
O Ooogooao
O 0Ooo0ooo
O Ooooao
O Ooo0ooo
O Ooooao
O Ooo0ooo
O Ooooao
O Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O 0Ooo0ooao
O Ooooo
O O0Oogoao
O Ooooo
O OoOgooao
O Ooooo
O O0Oogoao
O Ooooao
O Ooogoao
O Ooooo
O Ooogooao
O 0Ooo0ooo
O Ooogooao
O 0Ooo0ooo

O Oo0oooao

OOoo0oooao

O Ooo0oooao

O 0Ooo0ooo

O Ooogoao

O 0Ooo0ooo

O oOooo

O 0Oooo

O oOooo

O 0Oooo

O oOooo

O 0Ooo

(10)

oono
oo

O oOooo

O 0Oooo

O 0Oooo

O
O
O
O
O
O
O

O o0Ooo

O oOooo

O o0Ooo

oo oooooogogooQg
OO0 ooooogogogog
oo ooooogogoog
OO0 ooooogogogog
oo oooooQgogooQg
OO0 oooooggogog
oo oooooQgogoo
OO0 oooooggogog
OooooooooQgogoo
OO0 oooooggogog
Ooo0ooooooQgoogoo
OO0 ooooogogogog
Ooooooooogogoo
OO0 ooooogogogog
OooooooooQgoogoo

O 0Oooo

O

O Oooo

O 0Oooo

JP 2009-31725

O 0Oooo

O 0Oooo

goooao

O O oo

O 0Oooo

O Oooo

O 0Oooo

O O oo

O 0Oooo

O Oooo

O 0Oooo

O 0o oo

O 0Oooo

O Oooo

O 0Oooo

2009.2.12

gooano

O0Ooo0oooaog
O0Ooo0o0ooao

O Ooooao
O 0Ooo0ooao

O 0o oo
O 0Oooo
O 0o oo
O 0o oo

O 0Oooo
O 0Oooo
O oOooo
O o0Oooo

10

20

30

40

50



(11) JP 2009-31725 A 2009.2.12

oooobDDaOo
ooocoooboooao
goooooao

guggono

20 20

12a 10 12b

2\




(12) JP 2009-31725 A 2009.2.12

gooooooaoo

(74)000 100103609
ooooooooo

(72) 000 OoOOOooooooogoo
gobooooObooooooooobObOboooooooooobooboboOoboooooooooboooOoooo
oooooooog

(72000 Oooooogoo
goooooboooooooooboboboboooooooooboobobooboooooooooooooa
ooooDoOOooOoooooo

(72000 Oopooooodgoo
goooooboooooooooooobooboboooooooooobooobobooooooobooooono

OOO0O0((@O) 2Hoo6 BBO1 BCO3 BCO7



(13) JP 2009-31725 A 2009.2.12

gooooooanb

MULTIFOCAL CONTACT LENSES AND METHODS FOR IMPROVING VISION AND
FOR PRODUCING MULTIFOCAL CONTACT LENSES

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority to US Application No. 11/830,520, filed July 30,
2007, the entire contents of which are hereby incorporated by reference.

FIELD
The present invention relates to multifocal contact lenses and methods of using and

making the contact lenses.

BACKGROUND

Presbyopia is a condition in which a person loses the ability over time or has a
decreased ability to focus clearly on nearby objects. 'It is believed that presbyopia may be
caused, at least in part, by a decreased accommodation of the lens in the patient's eye.
Presbyopia is most frequently diagnosed in people who are about forty years old or older. An
emerging presbyope can be understood to be a person who is beginning to show symptoms of
presbyopia, for example, a person who exhibits good accommodation but who can't clearly focus
on near objects.

Contact lenses have been described as being useful in correcting presbyopia. For
example, in a mono-vision correction system, a presbyopic person wears one contact lens for
distance vision in one eye, and a second contact lens for near vision in the other eye. Multifocal
contact lenses have also been described as being useful for correcting presbyopia. Some
multifocal lens systems consist of two multifocal contact lenses with each lens including
alternating concentric rings of different powers. In some multifocal contact lens systems, the
first contact lens has a central distance vision zone and the second contact lens has a central near
vision zone. The central zones are surrounded by one or more rings having different optic
powers. In other multifocal contact lens systems, both contact lenses have central distance vision
zones and have multiple rings of different optic powers surrounding the central distance vision
zone, and the number of rings surrounding the central distance vision zone differ between the

two lenses depending on whether the lens is for the dominant eye or non-dominant eye.
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SUMMARY

Muitifocal contact lenses, methods of improving or correcting vision, and methods
for producing the multifocal contact lenses are described. The present pairs of multifocal contact
lenses are useful in correcting or improving vision of patients who require a power correction of
+1.25 diopters or less. For example, the present contact lenses are useful in correcting vision of
an emerging presbyopic patient, which can be understood to be a person who is beginning to
show symptoms of presbyopia and who requires no greater than about + 1.25 diopters of add
power.

In one aspect, pairs of multifocal contact lenses are provided. The present pairs of
multifocal contact lenses consist of two multifocal contact lenses, Each lens of the pair has an
optic axis. In addition, each contact lens of the pair includes a central area that includes the oplic
axis. The central area provides substantially all of the distance optical power of the multifocal
contact lens. Each contact lens of the pair also includes an annular area surrounding the central
area. The annular area extends radially outwardly from the central area toward a lens edge. The
annular area provides intermediate optical power and near optical power. A multifocal contact
lens system, as referred to herein, includes the pair of multifocal contact lenses.

In another aspect, methods of correcting or improving vision are provided. The
present methods include a step of providing the present pairs of multifocal contact lenses
described herein. The providing can be performed by a contact lens manufacturer to a distributor
or lens wearer, a contact lens distributor to a doctor or a lens wearer, or by a doctor to a lens
wearer.

In another aspect, methods of producing contact lenses are provided. The present
methods include a step of forming the present pairs of multifocal contact lenses described herein.

Aspects of the present invention are also described by the appended claims.

Various embodiments of the present invention are described in detail in the detailed
description and additional disclosure below. Any feature or combination of features described
herein are included within the scope of the present invention provided that the features included
in any such combination are not mutually inconsistent as will be apparent from the context, this
specification, and the knowledge of one of Brdinary skill in the art. In addition, any feature or

combination of features may be specifically excluded from any embodiment of the present
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invention. Additional advantages and aspects of the present invention are apparent in the

following detailed description, drawings, and additional disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. 1A and 1B illustrate plan views of a pair of contact lenses as described herein.

DETAILED DESCRIPTION

Multifocal contact lenses, methods of improving or correcting vision, and methods
for producing the muitifocal contact lenses are described. Although the present lenses and
methods will be focused on the use of the lenses in correcting vision of an emerging presbyopic
patient, the present lenses and methods can be useful in correcting vision of other patients who
require a power correction of +1.25 diopters ar less.

A person is typically diagnosed with presbyopia by a skilled professional using
conventional eye examination techniques that, among other things, are used to evaluate
accommeodation of the person's eyes. However, some early signs of presbyopia may be apparent
to the patient without the eye exams, such as the decreasing ability to focus on near objects while
still being able to focus on distant objects. An emerging presbyope, as used herein, is a person
who is beginning to show symptoms of presbyopia and who requires no greater than about +
1.25 diopters of add power. Compared to previous methods of correcting presbyopia in
presbyopic patients, such as correcting vision of patients that require greater than +1.25 diopters
of add power, that utilize two contact lenses of different designs, it has now been discovered that
presbyopic people who require about +1.25 diopters of add power or less exhibit improvement in
their vision using two multifocal contact lenses of substantially similar, and preferably identical,
design. One benefit of using two contact lenses of substantially similar design is that the patient
does not need to be concerned whether the correct lens is placed on the dominant eye (i.e., the
eye that is predominant for distance vision) or the other non-dominant or dominated eye. In
addition, an eye care practitioner is now able to provide vision correction to a patient, such as an
emerging presbyope, independent of determining eye dominance.

In one aspect of the present invention, pairs of multifocal contact lenses are provided.
The pair of multifocal contact lenses consists of a first contact lens and a second contact lens.

Each contact lens of the lens pair has an optic axis that is typically at the center of the lens. Each
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contact lens has an anterior surface or front surface and an opposing posterior surface or back
surface that is placed in contact with a person's eye. A peripheral edge surface defines the
perimeter of each contact lens.

Each multifocal contact lens of the lens pair comprises a central area that includes the
optic axis of the contact lens. The central area provides substantially all of the distance optical
power of the multifocal contact lens. Distance optical power refers to the amount of refractive
power required to correct a lens wearer's distance vision acuity by a desired amount. Each
multifocal contact lens of the lens pair also comprises an annular area surrounding the central
area. The annular area extends radially outwardly from the central area toward a lens edge of the
multifocal contact lens. In certain embodiments, including the illustrated embodiments
described herein, the annular area has an outer border that is located radially outward from the
central area and that is located radially inward from the lens edge. For example, the annular area
may be surrounded by a non-optic zone. However, in other embodiments, the annular area may
extend to the lens edge. The annular area provides both intermediate optical power and near
optical power. Near optical power refers to the amount of refractive power required to correct
the lens wearer's near vision acuity by a desired amount. Intermediate optical power refers to the
power between that of the near optical power and distance optical power. For example,
intermediate optical power can be the powér required to clearly view objects located at a distance
from about 46 centimeters to about 80 centimeters from the eye.

An embodiment of a pair of multifocal contact lenses is illustrated by the contact lens
of FIG. 1A and the contact lens of FIG. 1B. A pair of multifocal contact lenses 10 consists of a
first contact lens 12a and a second contact lens 12b. Each multifocal contact lens 12a and 12b
includes a central area 14 that includes the optic axis 20 of the contact lens. The central area 14
of each contact lens 12a and 12b provides substantially all of the distance optical power of the
multifocal contact lens. Each contact lens 12a and 12b also includes an annular area 16
surrounding the central area 14. The annular area 16 extends radially outwardly from the central
area 14 toward the lens edge 18. The annular area 16 of each contact lens 12a and 12b provides
intermediate optical power and near optical power. A non-optic zone (e.g., an area that is not
used to correct a person's vision) is provided between the outer perimeter of annular area 16 and

the lens edge 18. In addition, it can be appreciated from FIGS. 1A and 1B, that the annular area
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16 can be represented as having an inner border proximate an outer border of the central area,
and having an outer border spaced radially outward therefrom.

In certain embodiments, including the illustrated embodiment, the central area of each
contact lens has a spherical surface, and the annular area of each lens has an aspherical surface.
The spherical surface of the central area can provide a single dioptric power, and the aspherical
surface can provide a transition of optical powers to provide a gradual correction of intermediate
and near vision. The transition provided by the aspherical surface can be achieved by gradually
decreasing the radii in the annular area from a region adjacent the perimeter of the central area to
the outer edge of the annular area. It can be appreciated that because the radius of curvature at
the inner perimeter of the annular area is almost equal to the radius of curvature of the central
area, a sharp transition between the central area and the annular area may not be noticeable. In
addition, because of the change in curvature in the annular area, it can be understood that the
annular area is a progressive aspheric region of the lens.

Although the illustrated embodiment of the present contact lens pairs includes only
one annular area on each contact lens, other embodiments of the lens pairs may consist of two
contact lenses, wherein each contact lens comprises a second annular area circumscribing the
first annular area, the second annular area providing only a near optical power. The second
annular area can be defined by a spherical surface.

The present pairs of multifocal contact lenses are effective in correcting presbyopia or
improving vision of an emerging presbyope. That is, the present pairs of contact lenses improve
the vision of a person who requires an add power of +1.25 diopters or less. Thus, in certain
embodiments of the present lens pairs, each contact lens of the lens pair includes a central area
that includes an add power no greater than +1.25 diopters. In some embodiments, the central
area of each lens includes an add power from about +0.25 diopters to about +1.25 diopters.

In some embodiments, each of the present contact lenses is made overrefractive
relative to a person's prescription. For example, the present lenses may have a refractive power
that is 0.25 diopters greater than a power prescribed for the patient. This additional refractive
power can help improve the vision of the patient for distant objects, near objects, or both.

In addition, each of the multifocal contact lenses of the present lens pairs may provide

a sphere power from about +4.00 diopters to about -6.00 diopters. For example, each lens may
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have a single sphere power between +4.00 diopters and -6.00 diopters. Typically, the sphere
power will be a value from +4.00 diopters to -6.00 diopters in 0.25 diopter increments.

Although the dimensions of the vision correcting areas can vary, in some ,
embodiments, including the illustrated embodiment, the annular area of each lens of the lens pair
has a diameter of about 8.5 mm. For example, the linear distance between the outer border of the
annular area on opposite sides of the optic axis of the lens is about 8.5 mm. In such
embodiments, the central area of each lens of the lens pair can have a diameter from about 1.7
mm to about 3.0 mm. It can be appreciated that due to the smooth transition from the central
area to the annular area, as described herein, a specific delineation of the central area diameter
may not be particularly evident. However, in more specific embodiments, the central area may
have a diameter of about 2.3 mm.

The vision correcting areas, such as the central area and annular area described
herein, can be provided on either the anterior surface of the lens, the posterior surface of the lens,
or combinations thereof. In the illustrated embodiment, the central area and annular area are
provided on the anterior surface of the lens. In that manner, the posterior surface can be
configured to have a single base curve, or can otherwise be shaped to fit comfortably on a
patient’s eye.

The present contact lenses of the contact lens pair can be lathed contact lenses,
spincast contact lenses, or cast molded contact lenses. It can be appreciated that these types of
contact lenses can have different physical features resulting from their method of manufacture.
In certain embodiments, including the illustrated embodiment, each of the contact lenses of the
lens pair is a cast molded contact lens. In other words, it is a contact lens obtained from a
contact lens mold assembly formed from two contact lens mold sections in contact with each
other to form a contact lens shaped cavity.

The present contact lenses can be daily wear Ienses or extended wear lenses. In
certain embodiments, each contact lens of the lens pair is a daily disposable contact lens (i.e., 2
contact lens that is worn on a person's eye dnly once and then discarded). In comparison, as
understood by persons of ordinary skill in the art, a daily wear lens is a lens that is worn on a
person’s eye, and is then cleaned and is worn on the person's eye for at least one additional time.

* It can be appreciated that daily disposable contact lenses are physically different, chemically

different, or both compared to daily wear and extended wear contact lenses. For example,
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formulations used to make daily wear or extended wear contact lenses are different than
formulations used to make daily disposable contact lenses due to the economic and commercial
factors in making substantially larger volumes of daily disposable contact lenses.

The present contact lenses can be made from a variety of polymerizable lens forming
formulations. In certain embodiments, each lens of the contact lens pair is a hydrogel contact
lens, as understood by persons of ordinary skill in the art. In some embodiments, each lens of
the contact lens pair is  silicone hydroge! contact lens. Many hydrogel contact lenses are based
on polymerizable lens formulations that include hydroxyethyl methacrylate (HEMA) monomers.
Many silicone hydrogel contact lenses are based on polymerizable lens formulations that include
siloxane monomers, oligomers, or macromers. Some examples of hydrogel contact lens
materials include materials having the following US Adopted Names (USANs): etafilcon A,
nelfilcon A, ocufilcon A, ocufilecon B, ocufilcon C, ocufilcon D, and omafilcon A. In addition,
some embodiments of the present contact lenses may be hydrogel contact lenses that are based
on lens formulations that contain 2,3-dihydroxypropyl methacrylate (GMA) alone or in
combination with HEMA. Some examples of silicone hydrogel contact lens materials include
materials having the following USANS: acquafilcon A, balafilcon A, comfilcon A, enfilcon A,
galyfilcon A, lenefilcon A, lotrafilcon A, lotrafilcon B, and senofilcon A.

In some embodiments, each contact lens of the lens pair comprises the reaction
product of a polymerizable composition comprising hydroxyethyl methacrylate (HEMA), 2-
methacryloyloxyethyl phosphorylcholine, a crosslinker, and an initiator. Further embodiments
may include an ultraviolet blocking agent, a tinting agent, or both.

In more detail, an embodiment of the present contact lens pairs consists of two
multifocal contact lenses. Each multifocal contact lens is a cast molded contact lens. Each
contact lens includes a vision correction portion that consists of a central area having a spherical
surface and providing distance vision correction, and one annular area surrounding the central
area, the one annular area having an aspherical surface and providing intermediate and near
vision, where the near vision is provided by the more radially outward portion of the annular
area.

A further embodiment of the présent contact lens pairs consists of two multifocal
contact lenses. Each multifocal contact lens is a cast molded contact lens that is the reaction

product of an omafilcon A lens formulation containing an ethyleneglycol dimethacrylate

2.
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(EGDMA) crosslinker, an 2,2'-azobisisobutyronitrile (AIBN) initiator, and Reactive Blue 4
tinting agent. Each contact lens includes a vision correction portion that consists of a central
area having a spherical surface and providing distance vision correction, and one annular area
surrounding the central area, the one annular area having an aspherical surface and providing
intermediate and near vision, where the near vision is provided by the more radially outward
portion of the annular area. The diameter of the annular area is 8.5 mm and the lens diameter is
14.4 mm and the lens has a base curve of 8.7 mm. The lenses are provided with any sphere
power from -+4.00 diopters to -6.00 diopters in 0.25 diopter iicrements. These lenses have a
water content of about 60%. These lenses are daily wear lenses that are disposed of every two
weeks.

A further embodiment of the present contact lens pairs consists of two multifocal
contact lenses. Each multifocal contact lens is a cast molded contact lens that is the reaction
product of an omafilcon A lens formulation containing an ethyleneglycol dimethacrylate
(EGDMA) crosslinker, a bis(4-tertiarybutylcyclohexyl)-peroxydicarbonate (Perkadox) initiator |
and Vat Blue 6 tinting agent. Each contact lens includes a vision correction portion that consists
of a central area having a spherical surface and providing distance vision correction, and one
annular area surrounding the central area, the one annular area having an aspherical surface and
providing intermediate and near vision, where the near vision is provided by the more radially
outward portion of the annular area. These lenses are daily disposable contact lenses that are
disposed of after a single use, that is after being worn for a time period less than 24 hours, such
as from about 6 hours to about 16 hours.

The present lenses can also include toric surfaces, rotational stabilization structures,
or combinations thereof on one or both of the lenses of the lens pairs, especially when the patient
has an astigmatism in one or both eyes. Examples of rotational stabilization structures that can
be provided on the present lenses include ballasts, prism ballasts, thickened zones, thinned zones,
protuberances on a lens surface, or combinations thereof.

In another aspect, methods of correcting vision of a person requiring vision correction
of +1.25 diopters or less are providci

For example, in certain embodiments, the present contact lens pairs are useful in
correcting vision of an emerging presbyope, as described herein. The methods include a step of

providing a pair of multifocal contact lenses. The pair of multifocal contact lenses can be any of
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the pairs described herein. For example, each lens of the pair includes a central area that
includes the optic axis of the lens and provides substantially all of the distance optical power of
the multifocal contact lens. Each lens also includes an annular area surrounding the central area.
The annular area extends radially outwardly from the central area toward the lens edge. The
annular area provides intermediate optical power and near optical power.

As additional non-limiting examples of the present lenses useful in the present
methods, some embodiments of the methods may include providing pairs of contact lenses,
wherein the central area of each lens has a spherical surface, and the annular area of each lens
has an aspherical surface. Additional or alternative embodiments may provide a pair of contact
lenses, wherein each lens of the pair includes only one annular area providing the intermediate
optical power and near optical power. In further embodiments, the central area of each lens
includes an add power from +0.25 diopters to about +1.25 diopters.

The present lenses are placed on a patient's eye such that the posterior surface of the
lens contacts the corneal epithelium of the eye of the patient. With the present lens pairs, it is
possible to correct presbyopia of an emerging presbyope without a need to compensate for the
patient's add power, without the need to determine eye dominance, or both. The present lenses
can provide enhanced binocular visual acuiiy at far, intermediate, and near distances compared to
monovision systems.,

It has been observed that with the present lenses and methods, an emerging
presbyope's vision can be improved so long as the add power provided by the multifocal contact
lenses is not greater than 1.25 diopters. Once the add power requirements of the person are
greater than 1.25 diopters, the present lensés do not provide the desired vision correction, and
instead, such patients requiring more than 1.25 diopters of add power show better vision
correction using two different multifocal contact lenses, such as a lens pair consisting of a first
lens having a distance central area surrounded by an aspheric annular area, and a second lens
having a near central area surrounded by an aspheric annular area. Thus, with the present lenses
and methods, patients up to the age of forty five years old who are showing early stage loss of
accommodation can exhibit desirable vision correction.

Although the present pairs of lenses provide benefits in correcting vision of emerging
presbyopic patients, the present lenses can also be useful in correcting or improving the vision of

other types of patients. For example, the present pairs of contact lenses can be useful in
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correcting vision of patients, including patients younger than 40 years old, who require less than
+1.25 diopters of near vision correction. The present lenses can provi.de the desired near vision
correction without interfering with distance vision.

Another aspect relates to methods of producing the present contact lenses.

For example, a method of producing contact lenses for correcting vision of a person
requiring vision correction of +1.25 diopters or less includes a step of forming a pair of
multifocal contact lenses. The pair of multifocal contact lenses can be any of the pairs described
herein. For example, each lens of the pair includes a central area that includes the optic axis of
the lens and provides substantially all of the distance optical power of the multifocal contact lens.
Each lens also includes an annular area surrounding the central area. The annular area extends
radially outwardly from the central area toward the lens edge. The annular area provides
intermediate optical power and near optical power.

As additional non-limiting examples of the present lenses that can be produced using
the present methods, some embodiments of the methods may include forming pairs of contact
lenses, wherein the central area of each lens has a spherical surface, and the annular area of each
lens has an aspherical surface. Additional or alternative embodiments may form a pair of contact
lenses, wherein each lens of the pair includes only one annular area providing the intermediate
optical power and near optical power. In further embodiments, the central area of each lens
includes an add power from +0.25 diopters to about +1.25 diopters.

As discussed herein, the forming step can be achieved by a variety of methods. In
some embodiments, the forming includes a step of cast molding each lens of the pair of contact
lenses. For example, a cast molding method may include providing a female mold section
having a concave front curve lens-forming surface, dispensing a polymerizable lens formulation
on the concave surface, placing a male mold section having a convex back curve lens-forming
surface in contact with the formulation and the female mold section to form a contact lens mold
assembly having a contact lens shaped cavity with the formulation provided therein. The contact
lens mold assembly can be placed in a heated oven to cause the polymerizable lens formulation
to polymerize and form a polymerized contact lens product. Alternatively, the contact lens mold
assembly and formulation located therein can be exposed to other types of polymerizing amounts
of radiation, such as ultraviolet radiation and the like.

10
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After curing the lens formulation, the contact lens mold assembly can then be
demolded to separate the two mold sections in which the polymerized contact lens remains
attached to only one of the mold sections. The polymerized contact lens product can be delensed
from the mold section and further treated, such as by extracting extractable materials from the
lens, hydrating the lens, inspecting the lens, packaging the lens, and sterilizing the lens.

In certain embodiments of the present methods, a molding insert can be machined to
include a central spherical surface and an annular aspherical surface. The molding insert is used
in an injection molding machine to form an injection molded contact lens mold section from a
plastic material, such as polypropylene, polystyrene, and the like, which can then be used in the
cast molding process to produce the present contact lenses.

Although the disclosure herein refers to certain specific embodiments, it is to be
understood that these embodiments are presented by way of example and not by way of
limitation. The intent of the foregoing detailed description, although discussing exemplary
embodiments, is to be construed to cover all modifications, alternatives, and equivalents of the

embodiments as may fall within the spirit and scope of the invention as defined by the claims.
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What is claimed is:

1. A pair of daily disposable multifocal contact lenses, each lens of the pair having
an optic axis and comprising;

a central area inctuding the optic axis of the daily disposable contact lens and
providing substantially all of the distance optical power of the daily disposable multifocal
contact lens; and

an annular area surrounding the central area and extending radially outwardly
from the central area toward a lens edge of the daily disposable multifocal contact lens, the
annular area providing intermediate optical power and near optical power.

2. A pair of silicone hydrogel multifocal contact lenses, each lens of the pair having
an optic axis and comprising; '

a central area including the optic axis of the silicone hydrogel contact lens and
providing substantially all of the distance optical power of the silicone hydrogel multifocal
contact lens; and

an annular area surrounding the central area and extending radially outwardly
from the central area toward a lens edge of the silicone hydroge! multifocal contact lens, the
annular area providing intermediate optical power and near optical power.

3. The pair of multifocal contact lenses of claim 1 or claim 2, wherein the central
area of each lens has a spherical surface, and the annular area of each lens has an aspherica!
surface.

4. The pair of multifocal contact lenses of any preceding claim, wherein each lens of
the pair comprises only one annular area providing the intermediate optical power and near
optical power. '

5. The pair of multifocal contact lenses of any preceding claim, wherein the central
area includes an add power from about + 0.25 diopters to about + 1.25 diopters.

6. The pair of multifocal contact lenses of any preceding claim, wherein each lens of
the pair is a cast molded contact lens. ‘

7. The pair of multifocal contact lenses of claim 1, wherein each lens of the pair

comprises the polymerized reaction product of a polymerizable composition comprising
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hydroxyethyl methacrylate, 2-methacryloyloxyethyl phosphorylcholine, a crosslinker, and an
initiator.

8. The pair of muitifocal contact lenses of claim 1, wherein each lens of the pairis a
silicone hydrogel contact lens.

9. The pair of multifocal contact lenses of any preceding claim, wherein each lens of
the pair has a sphere power from +4.00 diopters to -6.00 diopters.

10.  The pair of multifocal contact lenses of any preceding claim, wherein the annular
area of each lens of the pair has a diameter of about 8.5 mm.

11.  The pair of multifocal contact lenses of claim 10, wherein the central area of each
lens of the pair has a diameter from about 1.7 mm to about 3.0 mm.

12.  The pair of multifocal contact lenses of claim 11, wherein the central area of each
lens of the pair has a diameter of about 2.3 mm.

13. The pair of multifocal contact lenses of any preceding claim which is effective in
correcting the vision of an emerging presbyopic patient.

14.  Use of a pair of daily disposable multifocal contact lenses or a pair of silicone
hydrogel multifocal contact lenses to correct vision of a person requiring vision correction of
+1.25 diopters or less, each lens of the pair of multifocal contact lenses comprising a central area
including the optic axis of the contact lens and providing substantially all of the distance optical
power of the multifocal contact lens; and an annular area surrounding the central area and
extending radially outwardly from the central area toward a lens edge of the multifocal contact
lens, the annular area providing intermediate optical power and near optical power.

15.  The use of claim 14, wherein the central area of each lens has a spherical surface,
and the annular area of each lens has an aspherical surface.

16.  The use of claim 14 or claim 15, wherein each lens of the pair comprises only one
annular area providing the intermediate optical power and near optical power.

17.  The use of any one of claims 14 to 16, wherein the central area includes an add
power from about + 0.25 diopters to about + 1.25 diopters.

18. A method of producing contact lenses for correcting vision of 2 person requiring
vision correction of +1.25 diopters or less, comprising:

forming a pair of daily disposable multifocal contact lenses or a pair of silicone

hydrogel multifocal contact lenses, each lens of the pair of multifocal contact lenses comprising
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a central area including the optic axis of the contact lens and providing substantially all of the
distance optical power of the multifocal contact lens; and an annular area surrounding the central
area and extending radially outwardly from the central area toward a lens edge of the multifocal
contact lens, the annular area providing intermediate optical power and near optical power.

19.  The method of claim 18, wherein the central area of each lens has a spherical
surface, and the annular area of each lens has an aspherical surface.

20.  The method of claim 18 or 19, wherein each lens of the pair comprises only one
annular area providing the intermediate optical power and near optical power.

21.  The method of any one of claims 18 to 20, wherein the central area includes an
add power from about + 0.25 diopters to about + 1.25 diopters.

22.  The method of any one of claims 18 to 21, wherein the forming comprises cast

molding each lens of the pair.
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ABSTRACT
Pairs of multifocal contact lenses are described. Each contact lens of the pair includes a
central area that provides substantially all of the distance vision correction of the lens, and an
annular area surrounding the central area and providing intermediate vision correction and near
vision correction. A pair of contact lenses can be used to correct a person's vision, especially
presbyopia of an emerging presbyopic patient. Methods of producing the present pairs of contact

lenses are also described.
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