JP 2004-528088 A 2004.9.16

(19) BFEHFEF(P) GERE - N ()] (1) SR HBARES
$33%2004-528088
{P2004-5280884A)
43) AR FR1659A 16H (2004.9. 16)
(51) Int.CL." Fl F—va—F (B%)
A61B 10/00 A61B 10/00 103B 2G052
GO1N 1/04 AB1B 10/00 103D
GO1N 1/28 GO1N 1/04 G
GO1N 1/28 J
BEWR FWK PRETWR T (£ 103 B)
@) HEEE 15 BE2002-580813 (P2002-580813) |(71) EEA 502153961
(86) (22) EER R L44E3A 298 (2002, 3. 29) HAF 4wy A—RLfPay
85) BIARSCIRE  EARISEEI0A 16H (2003.10. 16) TAYHERE vHFai—twy 01
(86) B EESS  PCT/US2002/009583 719, Hyvragoy, ADYVY
687 ERFAMES  W02002/083005 n—F 85
87 EREAEE FRAEI0H240 (2002.10.24) | (74) {KIEA 100102978
@) BEIETESE  60/283,636 #E+ #Fk WE
(32) % E ERR3E4H 168 (2001. 4. 16) (74) RIA 100108774
(33) BEMBERE KB US) #E+ wE —%
(74) fRIB A 100128048
#E+ HE B—
(72) #EAF ¥ FAEw |

TAVAERE AVTAAZTH N
T RAEFE FYoAL D—F
2634
BRI S

(54) [READER] ABHL SR ERNT 2 L00RE, HE. BLUTATA

GNHOOOD
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000001000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000




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

(2) JP 2004-528088 A 2004.9.16

gbobooobooboobooobooboobooboooboooogobaodaon
ooooooooocooooooooboboobobooooooboboDbooboo
gbobooobooboobobobogobooobogobooboboouobobooboao
gbooobooboobooooobooboobooboooouoboobooboao
gbolocooooooooobocouooooooobooooooooooao
goobobooooboboooboobooogobooboboobobooobons
ugboobooboobobooboobooaoad

oad

I A
OOoo0oood
O Ooooo
O Ooooo

ooooooooooooooooooboobooocooooooboboobooOobon
goooooooobooooogoooooobooboooi1ocooooo

O
O
O
O
ooooooooooooooooooboooboooooooboboooooOoao
o20000000

O

O

gooooooobooooi1boboocoooooobobooOooboooooonoaonaso

OO0 oD oo oo ooooodMNOoDogooogao
O

Oooooooogooooao

O
O
O
O
O
O

gooobooboooboobobooboboooboos3boo

gooobooooboooboobooboboooboobobooboobonn

oooooboooooooooboz2000000

gboooboooobooboobooboooboooboobobooboooan
oooolioooooao

gbobooboooobooboobooboooboooboobooboobooban
ooooooooooooogoooryoooooao

O
O
O
O

oooooooboooboosoooooao

e s e e e s e

OO0 oooDooog4goooao
Oooooocoogoooao
Ooooooooogogoooao

[ i R |

t ugboooboooboobooogobooobooobooobooboboobooboaodnb
rtoooooaon

goooano

ooooooooobooooobolobbOOObOOO

goooao
goboooboooboobooboogoboobobooboboogobooboboobodnb
igboaooad
O oad
ooan
120 0O
oo
ooooooooooooooooooobooboobocoooooooboobooDoio0g

O
O
O
O
O
O
O
O
O
O
O

gobooobooobooboobooboooboaodnb

O O oOgooog
O Ooo0oono
(]

O
O
O

O Ooogooao

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

gobooooobdoobooboobooboadnb
120

O
O
O
O
O



e R ey [ s R s [y |

Ooooooogoooooao
Ooooooogogogoooao
OO0 oDooogogooooao
Oooooocooooooao
Oo0oooooooooao
OoooooogooQooooao

O

O

O O 0O O
O O

O

O
O

O

150

)

JP 2004-528088 A 2004.9.16

uboobooboobooboooboaoadanb

ugbooboobooboloooobd

gbooobooooboooobanoaob

ooooooboooobooooooooao

gboobooooboooboob?2300n

gobooobi1booboooboobolgoboobooboonn
igoboboobooboooboobooboouobooobad
ooagagd

ooooooooobooooooooboi1oooooooao

1 I e A A O N O N O W O W W 4 )

gboogogoad
oooooooao
gooooad
oooooooaon
gooooao
gobooooooand
ooo120000
gobooooao
gboooodaoad
oooooao
gooooooand
oooooao
gooooooan
goaoad
oooooao
gooooooan
gboogogoad
oooooooao
gigooooag
oooooao
gooooooan
uond
oooooao
gooooooan
gboooodaoad
oooooooao
gooooad
oooooooaon
gooa2s50000
gobooooad
gooogao
gboogogoad

goooooooooboooooooooboobooooooooobobobooooooooao
ooooooobi1goooooboobooooooooooboboboo2zr0bbDbDOO

oooooao

igoooooboooooogobooboboobobooboooboobooobooDbDao

O

O
OJ

O
O

O
O

O
O

oo
250

O
O
O
O
O
O
O

O
O

(]
O

oad
Oood
280

ilooooooooboooooooooooobobooooooooobb2e00000n0O

gooobooboobooboobonb
igboobooobooobooboobood
28000000

oooooooooooooooooao
gboi1i0bo0oogobooboooobao
gooaoan

gooobooboobooboobonb

10

20

30

40

50



O
O

Oooooooo0ooooooo00 oo oDooo oD oo onDoDoDoDoo0D oo oDoDoDoo0oooDoooogoQgog

SDDDDD
O Ooo0oooao

O
O
O

OooooogogaoQg
OOooooogogdg
O 0Ooo0oo0oo0oao
O0Ooo0oooao
OOoo0oooao

Oooooooooooooo0ooDoooogoogogooao
OO0 ooDoooo0oooooogogooooooog
Oo0o0ooYoooooooooooooogogoaag
OOo0oooooooooooooooooooao
Oo0ooooooo0ooDooooooooooo
OO0 oooooo0ooDooooooooooog

O

igbobogogboooboooooboobobooboobooobooboooboooboOoobaa

O
O

oo

O
O
O

oono

O
O

O

O

350

O

O

O
O

oo

O
O
O

oo

gbooboooboooaadanb

10000o0ooo0o0ona20

4 JP 2004-528088 A 2004.9.16

gboboobooolioogoboobooooobd
oooooobooooo3s1ioan

O
(]
O
O
O
O
O

0O O
O O
O O
O O
O O
O Od
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O O
O O
O O
O O
O O
O O
O O
O O
O O
[ |
O O
O O
O O
O O
O O
O O

goobooboo3sgbgonog

goobooboobobogobooban

O O
O O

O
O

oo

oo

O
O

o

oad

od

oo

O O

O O

O

ioooobooboi1coboobooobooobad

oooooobooOoooo40000D0DD0OOO0

gooooad

2z boooooOOOCOO0OO0OO0oOoOooOoODbODOOOO0OOoOooOobobobOboboooooooao

gooooboboooboob410000b000

gobooooad
oooooao
gobooooao
gboogogoad
10 00020
0004300
oooooao
1000020
0oogaoa420
oooooao
gobooooao
gboogogoad

O d
O d

O

oad
420

O

[ |
[ |
O

O O
O O
O O

0.500 OO

O

O

O

O

O

O
O

000o0.01000000.0500

[ |
[ |

oogaod

ooooooboz200o0o0b0b0OO0OO0cO0oO0oOoooao

ooooooobi1oo00b02000000000

ooooooooooboooooooooooao

goobooobooobobooobooboboobonb

gooob41000000

oooooobd46000000

10

20

30

40

50



e R ey [ s R s [y |

()

JP 2004-528088 A 2004.9.16

gboogogoad

gooooo.ooro00bbDOOOCOO0OO4100D0DDOCO0O0

gooooad
ooilcoooooooobooboooooooooooz20000C0OO0OO0O0OO0OOODODOO
gbooboboboboo42000000

gobooooad
OooooobDo.0lccl.0cc DD OOOODODDODOOOOO4200D0D0000
gobooooao
ugboobooouoboobobooboboobooooboobooboooboonao
goooooooboobooooooooboboobooooilcoooooboobDbDOoboOoo
goooboboooobooboobooboobooboobooboobobooobooobnn
oooilcooooooooboobooooooooooboi10bobOOb0boOoooooooboDoao
gbooobooboogobooboooboooboobooboonnb

gobooooad
ilooooooooboboooboooooooboboobooooooooobobOsiooOoooan
gobooooao
ugboobooouoboobobooboboobooooboobooboooboonao
oooooooboOoocooooooobobobobooooobobOos20000Oo0on
gooooad
ooooooooocoooooooooboobooooooooboobooOboooogss3sooonoan
g

gobooooad
ooooooooOoobooooooooboboobooouoooosioooooo
gobooooao
ugboobooouobdoobuobooboboobooooobs4nnoban
oooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
ooooooooooooooooooboobooooooooboobOobooooooooao
gooobotboogolooboobobooboboogoboobobooboboooboboDbDao
gbooboobobogogbooboooboooboooboobooboaadao

oooooao
gooobooboooboobooboobogoboobolobooobooboobooboobooDbao
oooooobooooooooooobooseoogoononn

oooooao
goooboboooobooboobooboobooboobooboobobooobooobnn
oooooobooocoooooooooooose0nonononOoan

gooooao
ooooooobooooooooooooboooooooooobDoObooOoooOoossonOonn
oad

gobooooao
ugboobooouoboobobooboboobooooboobooboooboonao
SO0 00000

gooooad

oooooooboOobocooogeobbDbODOOO

gooooao

oooooooboooocoooooooeobobOoOd

oooooao

gboooboooboobooboobooboobao
ugboobooouoboobobooboboobooooboobooboooboonao
O

10

20

30

40

50



(6) JP 2004-528088 A 2004.9.16

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

630 00000

O 0Ooo0ooOoao
O Ooo0ooo
O Ooooo

O

O

O

O

O

gooooobOoooboooooooobobooobooooooboboDb0Oe3dd

gbooobeso0obnDoOod

w
OoooDooooooooooooooodg

2 [ s e e e e Y e e Y e o R

O o O
w
O OO

O
O
OO0 oDoDooogUoooDoDoogog4goooog

OOoooooooooooodg

Ooooooooooooodg

Ooooooooooooogodg
O
O
O
O
O
O
O
O
]
O
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
O
OJ
O
O
O
O
OJ
O
O
O
O
O

OoooooogogaoQg
OOoo0ooooaog
OO0Oo0ooooog
OO0Ooo0oo0oooao
MO OOoOoOooOgQo
O Ooooo
O 0OooOooo
O O0oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0O oo
O 0Oooo

a
O
g
a
O
g
1

midoouoobooobooooobooboobooboobooboobooobooorzy

oooooao

ooooooboryiocooooan
ioooooooooobooooryioooooOoaon
ooooooobooooogooooooobooogoroobbbOoOO
goooooobooocooor74000D00O000
ooooooooocooooooooboooboyooooo0OO

ugbooboooooboooobooboooboooboobooboooboaodab
O

o
OO0 oooooogog4Qgooooog

Oo0DoOoooogogUogooDoooggdg
Oooooooooooooogoogdg
OooooooooooooogoQgdg

Ooooooooooooog e odg

I [ e i e e e Y Y
ONOoOoOOoooooooogogoaog

O
O

ugbooboboobouobooooboobooobooobooboobooboaadn
g

O
O
~
o



uon
ogagad
oon
oogagd
oono

Y I B

goooabad

O
O

O
O

ooogoogao
gooobooboboogobooboobooboboboboobob?2o001b401
6000000000 0e60/283,63600000000000000D0000D00O0O199901
20280 00 0D00OOO0OODOO9/473,5100 000 37CFR8 1.780 0 000000 0ODOO

00019980 120 280 0O O
120 0 O O 60/143,4760
60/170,9970 0 0 O O
oooooaoaao

O

Ooooooooooooooogoooao

(W)
(@]
I e I [ Y Iy

OO oDoogeoooogooooaod

O

mary Gland and

O

O
for]

O Ooooo
OooooodNODODOoODOoOoOoDoOooooooOoooooDooDooooooogao

O

O

O

OooooomMmMUoDoogoo oo o oo oo oo ooooogogoogao

OO oooeoooooooooooooooooao

O Ooooo

0

O

Ooooooood
OOoo0ooooao

O

7

O

Oo0ooooooooooooao

O Ooooo
O Ooooo
O OoOgooo

OOoo0ooooao
OOoo0ooooao

OoOoo0oooao
[ o R |

OOoo0oooo
O0Oo0oooo

O
O
O

o
O
©
O

w
Dv
|

O Ooo0ooo
O0Ooo0oooao

O

O

O

O

OOoooooogodg
Oooo0oooQgogoao

O

oono
uoano
oogd
ooano
uoano

ood
ooooOoooooOooooooooooooning)booooonO
ID0ooooooooooooo0oooooooobooooooooooao

O 0Oooo

O0Ooo0oo0ooao
O0Ooo0o0ooao
Oo0ooOgeod

O 0Oooo

Oooooooodg
Oooooooodg
Oooooogogao

O

O

O Oooo

O

Its Value

g
U
O
a

O Ooooo
O OooOooo

O

g
a

O
O

€]

JP 2004-528088 A 2004.9.16

60/114,0480 0 19990 50 180 0O O O 60/134,6130 O 19990 6
19990 70 120 O O O 60/143,3590 0O O 0O 19990 120 140 O

oogd
ooao

O

g
u

0
O

OOoooooogod

in

O

g
u
O
g

O

O

O
O

OoOooooood

O

O

g
u
O
a

g
a

.1lcmO 1cmO
ooooa

O
O

Oooo0oood

ooooobobooooooooooboooooogo

ao

oo
oon
oogaod
oono
uond

Ooo0oo0ogao
O o0ooo0goao

googao

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

g
a

O
O

Oo0Ooo0oooao
OO0Oo0ooogoao
OO0Oo0oooo
O0Ooo0ooao
Oo0Ooo0oooaoo
OoOoo0oooaoo
OO0Oo0ooogoao
OO0Oo0Oooo

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

ogoaod

O Ooo0oooao
O Ooo0oooao

O

O Oooo

O

O

O Oooo

O

Ooo0oo0ogao
Ooo0oo0ogao

oo

O 0Oood
O Oood

g o

gooobooboboobonb
gboooboobooboooboaoadab
oooooooboooooogao
gooobooboboobonb
uoano

g oi1oo0,0000 00000000

gooobooboboobonb
OCoOO0OO0O0OO0OO0O0OO0goaoces)
oooooooboboOoooogao
go

goooboobooboobonb
gboooboobooboooboaoadab
oooooobooooooooano
gl booooboOooooboa
ugbooobooboboobooadhb
ooooooao

Oooooooooooood
(Sartorius)d JAMA 224(6): 82
Oooooooooooooo
oooooooooooood
000000 ooDooDooDooao

(Papanicolaou)D 0D O DO ODODOOOODOOO

OO0o0O00oO0oDO0O0OOdPapOOD0OOCODOOODODOO

(Papanicolaou) 0 0 0O O0O0DDODOOOOCDOOODOOO
O0000O0DOO0O (Exfoliative Cytology of the Human Mam
the Diagnosis of Cancer and Other Diseases of the Br
east)d Cancer(1958)30 /40 3770 4090 O O
ooooogao
0000000000000 o00o0DO0Do0oo0DO0DoODU00D0DO00DO0DD0Do0DD0DO0DDUODOoDOoODDOoDOOO
OooO0oooUoOoU0oOU0oU0o0O0O0-0c00o0DU0UO0oU0DOD0O0O0OO0OODOOD0OO0aD((Sartoriu
s)b0odoofoooooooooooooooooooooooooDoooooooood

10

20

30

40

50



(8) JP 2004-528088 A 2004.9.16

ooo0D0oo0oo0oD0oDo0ooooDOoDo0Do0ooo0Do0D0Do0oooODoDo0DoDoo0oODoDOoDOoo0DoODDOoDoOooOooOao
0000000000000 0D0D0oo0D0DD0D0D0OO0DO0ODDO0DO0OO0oO0DO0OD0DOO0ODODOO0d((Love)
OO0o0ooooD(Barsky)JODOODODDODDODOODODODODODODDODDDODOOGOAOO (Breast-duct
endoscopy to study stages of cancerous breast disease)d Lancet 348(9033):997-99
9, 19960 000 D0DD0D0O0O0OO0U0DDDDODODODODOODOODODDDODOOOOOOOOOn
Oo0oo0D0o0oo0oDoo0ooooDOooo0oooDoDoDooooDoDoDooDoODoDoDOooDoDoDOoDoOoooao
oooo0oooooDOoo0ooooDOoUooooDoDO0DO0ooooDUooDoooODoDoDooDoDDOoDoOoooao
OO0oooooDoDOCA Simple method of Duct Cannulation and Localization for Gala
ctography before Excision in Patients with Nipple Discharge)d O Radiology 1995;
195; 568-5690 0 00000 (How) ODODODODODODODODODODDODODODOODODO.5mIO 2.0ml
yoooooooooDooooDoDOoooooDoooOoooDoODoDooooDOoDoDooDoODOoDOoOoo
O 0oDO00oooOo0D0OdoooD0oo0ooooDoDU0oooDoODoDoDooooDooDooooOo
0o

O00000D0D0ODO0OO0ODiagnostics, IncO 000 O0O0OODODODOOODODOOOODOO
0oo0o0oooOo00doooDO0oo0ooooDoDU0oo0ooDoODoDoDooooDoooooOoo
0000000000000 ooooDo0Do0o0oooDoDo0DooooDooDooooOoao
-00000o0D000o0o0oDo0DU0DO0o0DoDODO0DO0o0oDoDoDoOoooDDoDooOooOoOOO
ocoo0oo0ooooDO0oOooooDOoDU0oOoooDoDOooooDoDOoDUoDOooDooDOoDoOoooao
0O00o0o0o0o0oDoO0OD19760502800 00000000

OooooooooQgooao
oo oooooogodg
OOoooooogdg
OOooooogdg
OOoo0ooooOod
Ooo0oooQgodg
Ooooooogdg
OoOoooooogdg
OOooooogdg
OoOoo0ooooOod
Oooo0oooOodg
Oooooogdg

OOoo0ooooao
O Ooo0ooooao
O O0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O 0O0o0OooOoooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O Ooo0ooooao
O O0Oo0ooooao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OOoo0ooooao
O 0Oo0ooooao
OO0Ooo0oo0oo0ooao
OOoo0oo0oooao
OOoooooao
OOoo0ooooao
O O0Oo0ooooao

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

O Oooo
O Oooo
O 0Ooogo
O 0Oooo
O 0Oooo
O Oooo

O

O

O

]

O

O

O

O

(]

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

goooboooboboooboobooboboooboobobooboobonob
gbobooboooboooaadab
ooooooooooobano
gbobooboobooboonb
ugbooobooobdhbain
oooooz2000000
soo0oo0ooooODoOoOoog

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 0Oo0oooao
O 0Ooo0oo0ooao
O Ooo0oooo
O Ooo0oooo
O Ooo0oooao
O O0Oo0gooao
O 0Ooo0ooOooao
O 0Ooo0oooao

a
O
g
u
O
g

ooooooooooooooooooobDboooooooooobooboobooobon
oooooooooooooooooobDobooocooooobooboboDobooOobond

Ooooooooooooooo0ooDooooooooooogogogoao

Ooooooooooeooogogdg

OoOoooooo0oooooo4o0 oo oooo oD UooonDoDoDoooDoooDoDooogoggoooao
O
O

OoOooooooo0o0 oo oooo00 oo oDooo oD oo oDoooo0ooDoDooogogooao
OOooooo40oUoooooo4o00 oo oDooooo LoD UoooDoDoDoooUoDoooDoDooogoggoooao
Oo0o0oooodUoooooooddUooDooUU U UUoDoDoDoDUoUUUoUoDoDoog4goooao

oooooooobobooooouooooooboooooOoooooboobooooao

10

20

30

40

50



e R ey [ s R s [y |

e e e e e I I s |

oo oOoooogod~yMOOgooogooodg

OO0Oo0oooaog
O0Ooo0oo0ooao

O

OoooooogoQgogoooao

Ooooooooooooooggoooodg
OO0 oDoDooooUoooDoDooog4goooog
Ooooooooooooooogogooooo
Ooooooooooooooogoooog

OO0 ooooodg

OO0 ooDooogoQgogooao

I A

Ooo0oooooOooOooOooao

u
O
a
O
g
a

O
O
O
O
O
O

OoooooooQooooao

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

oo
oagaod
oo
oo

uon

oonf
oo
ooof
uon
ogaod

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

O0Ooo0oooo

OooooooogoQgdg
OooooogoQgdg
OO0 oooogogdg
Oooooooogogd
OooooooogoQgdg
OoooooogQgo-g

O
O

O0Ooo0oooao

O 0Oo0oooao

oooogao
oooggao
ooogao
oooogao

gooaoao
oooooooooao
lgboobooboo2000b0000020000000000000200000

gooagao
oooogao
googao
gooaoao
oooogao

O0Oo0oo0oo0oao

O0Ooo0oooao

O0Ooo0oooo

O0Ooo0oooao

O oo oooog

O0Ooo0Ooooog

OO0 ogooooog

O 0Ooo
O O0ooo

O

O
O

oo
ogagad
oo
oo

oo
oooao

(9

O 0o o
O 0Oooo
O O0ooo

O

O
O

O
O

oo
ogagaod
ogoao
oo

uond

ooooiooooooooboi1oaon

JP 2004-528088 A 2004.9.16

ugbooobooboboobooadhb
oooooooooooao
gooobooboobooboaodab
ooooooooao

O
O
O

gboooboobooboooboaoadab

O
O
O

gobooouoboobouoboobobooboobooboobad

gobooobobooboboboobooboooooboooboaoadanb
ooooooboboi1ooooboooOocoooooooooao
gobooobooobobogoboooboooboooboobodnb
goboooboboobooboboobooboooooboooboaadnnb
oooilocoooooooooboboooooooooao

O0Oo0oo0oo0oao

OOooooooo

O0Ooo0oo0ooao

Oooooooo

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

Ooooooog

Ooooooog

O Oo0ooooog

OoOooOooOooooo

Ooooooooo

Oooooooog

Ooooooog

O Oo0ooooog

Oooo0ooogo

gbooboboobooboogobooobooboobobbogobao

gooooao
oooooao
i00o00agd

oooooao

O Ooooo
O Ooooo

O Ooooo
O OooOooo

O Ooogooo
O O0Oogoo

Oooooooo
Ooooooog
Oooooooog
O oo oooog
OO0 ooooog
Ooooooooo
Oooooooo
Oooooooog
O oo oooog
O 0O0ogooooog
Oooooooo
Oooooooog
Ooooooog
O oo oooog
O 0o oooodg

10

20

30

40

50



e R ey [ s R s [y |

(10) JP 2004-528088 A 2004.9.16

looodoooobbooooooooobboobooooooboDbDbOen s
ooooboooboobobboobooboobooboao
loooooooobobooocoboooooooao
oooobooboobogoboobobooboao
uooooboobooboooboobobooboaa
ooooooooboOooooooooooao
giigoooooooogoboobobooogonb
ubobooboobooboobooboooboad

Oo0ooooooggogoQg
OO0 oooDoooggogodg
Oooooooooogogoao
OoooooooooQgogooQm
Ooo0oooogQgoo
Oooooogogdg
Ooooooggdg
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog
OOoooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooao
OOoooooaog
OO0Ooo0ooooaog
O0O0o0ooooog

oooooooooooooooooooboooooooooooboooooooao

goboooboooboogogbooobooobooboobbbobobobobooboboobooboo
gboobooobooboooobooboobooboooboooboboboobooboaoadnb
gooooobooboooocoooobooboi1oooooboobooocoooooobobDboOonono
iog0goboooooooboobobobooboboobooboooboooboobodnb
ugbooboobouobooouobooboboobooobooobooboobooboadnn
goooooobooboooooooooboooboooooooboobobobooooooooaob
gobooobooobooboooobooboobooboooboooboobooboobaodnb
goooooobooooboooooooooboobooboooooooboboDboOooo

gooao

oooooooooooooooooobDbiloboooomoooooobooboooOod

gooooobobioooobooboboooooooboobooocboooooobobDboooo
log0gbi1o0oogooobooboogobooboboobobooboobooboobnn
ooooooobooboi1so00010b0O00O0OO0O0O0OO0OOODbODDODOODOI0000200
goooooobooboooooooooboooboooooooboobobobooooooooaob
ooooooobooboobooooooooooooboboobobooooooboDbDbOooo
oooooobooooobooOo1lsccooooooboDbOOOCcbOOoOooooboDbODbDOoOnOO
gboobooboogobowoogbooobobooboboooilloobobogonb
oooooooboooboooooooooboobooboboouooooooboDboOoobooio0DboOoo
oooooobOoobooooisooooooooboooooooooo3spooo0oO0an

b oooooooobooboboogobobwouooDobooboobooboonnb
ugbooboobouobooouobooboboobooobooobooboobooboadnn
gooooobobz200o0o0b000C0C000oooobbOOobocboooooobobDbDoObon
OoDoOO0O0Oo.1psiO5.0psiD OO0 O0OO00ODO

oooao
goooooogbooobooboobi1b00bobo0oobOoobooboolnlobognon

e e e e e e Y Y e R e e Y s [

ooooooooooooooooooboooooooooobooooooooooana2o
oooooobooobcil1iooon0oiooooooobooobooooOooionooooooboonan
gooobobooobooboboooeobobooobobi1lboobil1200000000
oooooooooooobobooboooboo0olnoboiloogo120000O0O00O0O0O00O0aO
oooooooboooobi1ooooooboolnocooooooboooobooooooooboDbao
gbooob1nnoooobooogoboobooboobooboooboobooboobobao
oooooobobob1niocoooobobi12b00c00O0oO0z200001140000000130
gbi12000140000000011000000D000D0O0O10D0D0O0O0O00O0OO.0060O 0O
go.osobooooobDODOOO0OOoOoOooOoobODOObDOoO20000000O0DODOO
ooooobobooOooooeo.c200 0000 0O0DOCOCOO0O1I000DO0DOO0OOCOO.0050
goooobooboogobooobobooboboobobobogobooboboobobno
ooooooobooocooouooooooboo1noooooooboob0i1oo2s0000O00O0O
oooooooboooooooooooboblnoooooooboioboooooooobDboao



OoooooodonNNOogOUODoOoOoOoOUoOoooooo oo oo oooDoooDoooogoogao

e . S [ e e e e Y N e B Y

Oooooooogogogoo®

go

©C OO ood
OO oo

goaoaao

OoooooogoQgg

O
O

O
O
oo oooooogogooo

oad
oad

Oo0ooooooooooDoooggooooooogdg
OoOoo0oooao

OO0 oooDoogogogogoooog
Oo0ooooocooooooonOo
N
(&]

O

uoano
oogd
280 O

OoOoo0oo0ogao
OOooo0ogao

odd

030500
270000
g 00250
gooaoano
goooao
250000
gbooaoano
gooao
goooao
goooao

g o
oo
o
g o
od
g

u

0

ood
od

260 0O

g o
oad
270
g o
oad

OOoo0ooooaog
OOoo0ooooaog
O O0Oo0oo0oooog
= Oo0Oo0oo0ooao

uo

ood

O

(11)

ooooooooboooooooooao
ooooooobobooooogoooao

0110020000140 0030000
ooooooooobooobooooooao
0060 0 o0.0300 0 DOO0OOOOOOOO
goob11000000o0.01000.0400 O
03500 0onbOoo

oo

O

O
O
O
O

O oOooo
O 0Oooo
O 0Oooo
O 0Oooo

oo
oad
oo
g o
250
oo

g o

oad

goooobooan

goor7oooocooooooan
260

O

OoOoo0oooogod

u
O
g

0 o0 250

O

od

oad
oo
g o
210
g o
u o
od

OooOoo0Ooood
Oo0o0oood

g ogz2s0n0n
011000
250000
0o o250
goooao
ooooao
0oaogz2in
od

0.50000.2500000000¢0A0

O

0
g
u
O
g
U

oad

140
oo
g
o
g o
ud

oad

o
oo
210
oad
oo
ao

OO oOgoooog ™
Ooo0oo0oooogoao

O
O

O
O

O Oo0oooao
OoOoo0ogaDo

O

O
O

O

O

O

140

O
O

O
O

260

O

O

270

O

g 20

O

O
O

OOoooooaog
OOooOooooaog

ood

JP 2004-528088 A 2004.9.16

oo
ogagaod

ogoao
ood
ooao
ogoao

oo
280

oad
o
uo

oooggz2s000000
oooooooao

oogogzo000000
oooooooooao
go.o23000gnoan

oooooooooao

0270

O
O

0 250

O
a
u

g 0.250
gooovysgnogan

gobooaooaoad

O

O

O 0Ooo0ooo0oao
O 0Ooo0oooao
Ooo0oe ood

O

O

goao

ogoao
ugod
ugoad

.03750

oono
ugod

goooboobooboobooz2rgoboonn
oooooooobooobo2ry0gon0on0onana2si

2000000002000 000011000
g2roggoopo.olo0DoboooooOoODOO

O

0
ooobobz2z000c00ooooboboooooao
O

O

1

g 0O0D0OD0O0OCO0OO0OO0O0O0O0O0o0D0OD0OO0OO0O0OaOA4n

OO0Ooooooaog
OOoo0ooooaog

O

goo.500bO0o0oboobooboboobooboobooboanasn

0

200
a o

g o

oo
oo
270
oad
0 200
uoano

O Ooooo
N OOOOOgao
OO0Oo0ooooaog
OOoo0oo0oo0ooao
OoOoo0ooooao

200

0

Ooo0ood

goooooboooboooogooliobobil40002000002100000000D00
1400002000 000000DODDOD0O0O0O0O00O0O0O0O00ODDDOO14000
210 0 00o0oOooooOoooOobco0o0oboo0obobnnoooUo21000Db0DO0DO0C0OO
oooonnoooooO0oO0oooez2sooooooU0oOoooobobooOoboOoo
oooooooboobi1io00obo40o0020000021000000000
goz200002000000400000000000C0O00O3C000O00O0O
O O

O

O

O 0Ooo0oooao

g
g
O
g

o40 000 0O
gooooooao

oooooooboz2s00oooooobocoo0ooooooobooboooOono.
iA0000000CO0OO0OO0oO0ooobz200000O0O0OO0OOODODDODOOOOOOO
ooooboobgogrsobobooboboobobobooboobobod

gboooboooodghnb

O

O 0Oo0oooao
O 0Oo0oooao
OO0Oogooao

O

O Ooooo

O

OOoo0oooao
OO0Oo0oo0ooo
OOooo0ogao

O 0Ooo0ooao

O

ooogagd

ood
200 O
o oo
oogad
0 250
u oo

OOoo0oooao
O Ooo0oooao

O

O e O0oo0ood

oad
210
g
ol
1d
u o

OO0D0ODO0DO0O0O0ODODO0OO0O0OO0DODD0OO0OOD0DODRD((connection)0 002500 027y00000O0
0 0 250 oooao
0o ogz21i0
oooao
oooao
.03750 O

oggooao

10

20

30

40

50



(12) JP 2004-528088 A 2004.9.16

oooooobobooboooooooooboboooo0oi12000000000000290000

oodz2ry0oozoO00o0o0O0oO0oOooooOoobD200000000000

oooooao
oogooo2s00000002zry00ob0OO0OOb0O200000D0O00O00O0O0O0OO0DDO
ooooobobooOooooooooosgoooooboooooOoooe2sb0b000Oooaogagay
gbogz2o00b0b0obo0oboboobooboboogooeocbbis0bboboooboOod
OOD0OO0O0OO0O0(offset)D OO OOOODODO?250 00270 1800 0 0O (offset)J 0 00O
oooooooooosooboOoOocoOooooobz200cCb0o0ooooboboDbDDbOOOCOO
gboboobooboboobooboob2zrdbbob200000000020000000
ooooooooobooo2rygoooobOoOo2000oobobobbObocbOOoooooboDoboDaO
OO0OD0O0200000000D0¢Coffset) D00 O0O00ODOOOODODG6O0ODOOODODOO
oooooooboo2s00ooobobbob20000b0b0Db00O00b0O0DO0O0OOo0OODO?27
ooogoz2o0b000200000o0obonnoocoooooooobooocbooooooooDOao
gboobooboboobobobooboob11tbooz200b000b0O020 002800
oooooooboDooooogz20b0b00C01100000D20000260000000
2000000200000 O0O0COOOO0OOOOODODODOODRG

gooogbad

2600028000020 000000011000000000C0C0O00000O0O0DO©DOOAO
ooooooooooooooooooboboooooooobobobooooooooao
ooooooobDobooo0oz2c0002800000000M1MODD00C0O000O0O0O00O0ODDOOAO
oooooooooobooooooooooboobooooooobooDboobooooooooao
gboobooboboobooboobz2e0bo2280000000D0O0OD0OOO0OODO
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
oooooooooobooooooooooboobooooooooboboobooooooooao
goooboobobooboboobobooobooboboobooboooboboDbDao
ugboobdooboboobobooboobooobooboboobooboouobooboboao
goddz2e00028000000000000C00000000O0O2000280000000
gbooobooboobooboobooboobooobooboboobooboooboobooboao
ooooao

googbad
god20000212000000000O0D0C0CO0O0O0O0O0O0OODODOOCODO0OOO0OO0OO0I0O0
ooooooboooooi1so000c0oO0o0ooooobobooboobo200oobobobODbOOoOb0On
goooboobobonoooogoboobobooboboboboobobobooDbao
ooooobowooooooooobocoooooooooboobocboooooobobDbooobooboon
1
gbooobooboobooboobooboobooobooboboobooboooboobooboao
oooooooooobooooooooooboobooooooobooDboobooooooooao
goooboooboboobobooboboobooboboobobooboboDbDao
ugbooobdoobooboobooboobooboooboobobooboobooobooboboao
ooooooooooboooogooobi20ccococooooOoobOOOOOOoOoOooOooOoDbODOaO
gboooboobobooboboboboobobooobobob11tbboobOob0og?29d
uboooboobooboobooboaoobood

oooooao
g30oooo0oooooooobobi1o0oooooDbDOoObObOo0DOODDOoOooooDbDDO
oooooooooooooooooobooooooooobobooboooogoezbDbO0On
gboboobo12c0boooo0ooogoboobobooboboboboob1nltboobo
ooooooooooooouooooooboobooouooosouooooob200b0OOd
ooooooooooooooooooobooboooooooboDboo1noooooOooDbODoOaon
gbooobooboboobobobobonnoooboobonnoobol20g 013000
ugboooboobobooboobouoboobooouoboboboobooboboobi
ooooooboooooooooooobooboooooooboboOooooOoOooo?290nn



O
O
O

290 0O

O
O N
©
O O

OO0 oooooogodg
OoOoooooogdg

O

O

N
Oooo=roOo0ooogogodg

O O0Oo0o0ooogoooao

200

e e e e e Y = e O [ [

Oooooooo=soDoooogogoao
OoooDooOoooe oo ooogoao

Oo0Doooogogdg
O 0Ooo0ooOoao
O Ooo0ooo

[EN

OoooooogoQgogoo
[ |

O Ooogogoog

O

OoOoooogoooogoodg
|

o oo ooooog ke

ood

gooad
ooogagd
250 0O O
0150 O
goood
gooad
ooogaod

L I o A
OO0Oo0Oo0ooogod

O
0

O
O

110

0
O

O
O

O
O

O
O

u
O
g
O
g
g
O

I [ |
O 0Ooogoog
O Ooogogoog
OO ogogodg
I [y |
I [y |

O
O
O

O
O
O

(13) JP 2004-528088 A 2004.9.16

ugbouobooboobooboobooobooboodd
11000100 00000C000000O0DbODDOO0OO0OO0
oooooooboDb200000o0nIooooboood
oooooooboooobci11g000120000000
gboooboobobob01lgobooooboogobao

O
O

200 0o0o0oboobooboogoboboobobao
ugbooobooboboobodoboooboobooad
uoooooobOoobooooooooboboobo

O
O

gbol1iocoobogobowoooobooobouoboobobooboboboobooba2
gbooobooboobooboobooboobooboobooboobooboooboonnn

gol120000120001000000000000130000010001300000

13200 0000000000000 0D00O0ODODO0ODOODOODOI110D000001100
gboob1ioo0gogboaoand
oooooobbi1i0040a0
goboooboooboobaooanb
ooooooobO0o0OO0aoOaga2sd
1300 0 0000130000
gooobobobodghbi1iod
oooooobooooogao

ooooobileb3oooooooan
oooi113goooooooooooao
gboooboobooboobiioaoaao
ooooooooboobooooooooao
gobooboooboioboooboobzl
oo1200000000000000
gooooobobi1zo000000000

goobooobooobobooobooboboobobooobooboboobodn

O

O -
N
O

oo oooooogdg

OooooooogoQgdg

[EnY
[EnY
O

oo

O oo ooooooooooogoogoadg
OoooOooooooooobooOoonooOoQgad

oo o0 oooooogdg
OO0 oD oooooogdg

O
O

O
O

oo ooooooodg

O 0Ooo0goooao
O = 0000

O

oad
oo
110
oad

-
OoOooooooood

OO0 oo ooooogodg

oogagd

0

googao

oo ooooooodg
oo o oooooogog

O
O

O
O

ubooboouobobooboobouoboobooboobobooobooboaa
gooil13eocooooooan

oooooobbl1io00bODOO0OCOCOO1120000000
oooooooboooooOoooooooobooogo
o100 ooooooooboobobooooooooao
1l10o0oo0o0oocoo0oo0oo0ooooobobooooooooao
ooooooobooooooooooooobooogao
oooooboobooocooooooooooooogao
oooooboboooooooooobobooobooogo
oooooooboooooooooooobooboogao
ooooooboooocoooooooooboooooao
oooooooao

ooooooobooooocooooooobDbi1io0od

gboooboobobobollriob0oboOo0ODbDOilzo00

unbooobooboboobobonnooobooboooooboobobaadd

oooooooooboooooooooobooboooooooooboboooooOoo

oo

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao

110
g o
oad
oo
uo

O
O
O
O
O
oagdad

OOoo0oooo
O0Oo0oo0ooao
Oo0Ooo0o0ooao

oo11goooooooooooooooboobooooooooboooboooOooo
BooooooooboooooooooooboooooooooooboboooooOoao

gbobooboobooboobonioooooboonn
oooooobobooil1ze000ooooooOoDOaO

ooooooooOooocoouooooobDboobo
goooboboooboobooboooboobonb
lnioogbooooobooboboobooboogobad

O
O
O
O
O
glio0ococoooobOlooooooboObOOOCOOd

10

20

30

40

50



e R ey [ s R s [y |

gboooodaoad

(14)

JP 2004-528088 A 2004.9.16

uboboobooboboboobdoobooboobooboobooboodno

oooooooooOooooooooobooboooooooooD1l
goooboobobogoboooobooboboooboobonb
ooogooo.0olooonbo.lo0 0D DooooobODbDOOO0000
ooooooboobOooooogoo.olooo.030nnooooOoDODOO
o250 000O0O0O0DOO0OO0ODODODOO0ODOOOOO0ODOODODODbOOODbDODODO
ubooboouobobooboobouoboobooboobobooobooboaa
oogl11io0ob000cO0OO00oogo.1500.07500000

O
O

O Ooo0ooo

ao

noogoooooboooboooboogoboooboobod
gboooboobobnntoooooboobooooobad
oooooobOoocoooooooooobooogoao
ogb110000000000O00O0.00500.0990000
ugbooboobobouoboobobouobooboobad

oooooooooooouooooobooblncoooooobobooOoobooooooooaon

glnoobofd120000b000b0oo0ooobo0ooboob0ogd4000n00O2000
OoooooooboDboDOoOOoO0ooooo400D0O305000000000A0
goob44000C0C000O0O0O0ODODDODOCODO400000DODOO01000
gboooboboobooboobobooobonnoooooboobooboao
0o ooooboooocooouoooooobooboooooooooao
goooobob40000noobobbOObCOO0oO0oooobDbDbDOoboOon

gboboobobooboooboboobooboobooobooboooboooboao
goooooboob40000oobbobOOoObCOO0oOoooobbDboOOoboOon
igoobogoboooooogobooboboobobob44b0bbooboo

oooooboobo410000oooooosoooooboobod4000nononODbI
ooooooooolnnocoooooooOoobobocooooooboboDooooao

N
OO0 oooooogogogoo

OO0 oooooogogooo
~
o
O

OO ogogoog
[ Y |

gooogano

oooo1iooaon

gobi12000 00
gobooooooand

0 0.0100 0.0500

gooo.

ugoaodg
oooooooboooooooao
gbooobooooboogobao
ooooao
gboooboooboobogobao
ugboooboobooobooobad
ooooob1niocooogooao
gboooboobooboogbao
ooooooDo.oo500.0470
ooooooo.022z00000O0A0
gooogano

3

goooao

ugobooonoi1io

ooooooao

goooooao

ugbooooado

ooooooao

gooooaoaao

ooooooao

goooao

goooano

ooooao

g o

gooaoano
goopo4000000000M4
uobooobooboobn0gilld
oooooobood4000000
gboooboooboobogobao
ugbooob44000000000
oooooooooooooao
gboooboobooboogbao
ugboobooboobobiliod
oooooooboooooooao
ugbooobooboobi1igoad
oooooooooooooao
gl11ogogbooo4000 0000
a

O

g

u

O

gooao
goaoaao
o ogilio
gooaod
goaoaao
oad
gooaod
400
od
g o
oad
oo

oo oooooogoogoQge

[

O >0 00000 oogooaoao

O
O

u
O
g
u
O
O
od
0

200
400

O
O

O

OoOoooooogd

oo o0oooooogogooQge

oo

N

OO0 o0ooooogogoao

oad
g
oad
450
g o
110
110
a o
oad
g o
oad
oo

gooooonoaoaé4on
oooooooooDao
001100 0<zo0000
ooooooooDooao
440 0 0O 0O 0O 0O 450 O
oooooooooao
oo0oog120000000
oooooooooao
01100000000
0.0010 O O 0.0020 O
oooooooooao

ogb0gi11g0b0oalro

eiooooODoOOoO0oO012000000C0C000000O0DDODCOOO40000DO0OODOOO0
go40000200000000O0O0ODOO0COCO0OO0OO0ONIODODDOOOCOOOOOOODOODODGO
gbo10oobooboobooboobobobo400b0O0DbOO0ODO2000
ugboobooboobooouoboobnooooooboooadnb
gooao

10

20

30

40

50



L S Iy

g [ [ [ e e e O Y Y

o

OooOoo0oood

e e e s e . s e e s o o

Ooooooogogogoooao

OOo0oogogoogao
OoOoo0o0oooo0oodoano

oogo40000020000
oooooooooooan
ooooooo2y0o0O
004200 000 04000
gbo11oo0oboooogao
ooz20000000000
30
goooobooooobaoao
gboboobooooooado
ooooo42000000
oooooooDb40000
oooooooooooan
goooao
ooooooobilooOOoOO
ooooooao
goooooao
gboilgoi1iooooaao
goil1o000001300000
gboooobooboobao
ooooooooooan
gbobooobooboobao
gbooobooboobad
ooooooooooan
gbo0o1i100 000200
gboboobooaoobad
gooao
gboooobooboobao
gz200000000000
gbobooobooboobao
e 0oooooooOonan
oooze00000000
gzo00oobOooOoDbDO
goaoaao

u
O
a
O
g

Oo0Ooo0Oogogoo

O 0OoOooo
O 0Ooo0ooo

g

ud
od
g o
o
260
g o
o
oo

O O0OoQgooao
O 0Ooo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O Ooogoooao
O O0Oogooao
O 0Oo0oooao

200 OO
ooooooooocoooooooooboooooooooDb40000ooooOooOoDOO

oad
200
0ood
oad

u
O
g
O
oono
t

(15)

JP 2004-528088 A 2004.9.16

OpD20000000000003050000000
20 0 0230 00 O O (pneumostatic)d O O 420
Oooogoo400D002000000000O00O00O
O0D0oOo0000004000000000000
A000 0000000 D0DDOO0OO0DO0OO0O0O0O0n4200
O0D00oo0o0ODO0Do0Do0oooDo0DoDoooO0D1Iooon

oooobooboboobobobogobo4000DbD0O0
ubboobooboboobdoobobouobooobod
400001300 0000000110000 0000D0A0
oboooboobobooobooobooboobooboodd

ooad

oo

oboooboobobooboooboobooboobood
gooooooOoocoogov7A00DbDilo0CO0O0O0O0OO0B0O0O000

gloooooooboooobooboobooboogoboobooboobodnb

JIRC 701 I A A B N A N R M O W W
13000 00o0bo0O00000ooaoaiso
goboooboooboobooboogobad
oooooooobooooooooao
gooboooboooboooobogbao
oooooooooboooo2000000
ooooooobooocoooooooao
11000 0obo0oo0oboobbonnoooboogobao

ogagad
0110
oad
ooo
200 O
oogdad
oono

7CcO

780
O

O
O

a
O
oo
a
O
oo

od
oo
o
280
ao
oad

g o
oad
oo
790
oad
oo

O 0Oo0Oooao

ooz2e00028000020000000
oooooooboooooooooooao
gboboobooooboooovrysgonn
oooooobz2s0c000oooooOOO
ooooooboooooooooooao

300 booooobobooooo0o0ooooobobooooooooobbooboiloooonoan
oooooooboooooooooooboboooooooobooobooiDb0bDbDDOO
ooooobobi12zccoooooooOoOOoOocO0oO0ooooobobDbDi1o0bbODOOO0OOO
el 0Dboo0oobe0OOIDbODIIDDOZ2WO0DO0OO0ODODLOODOOINDDOO

O

g g
oad
100

|
[

a
O
g
u
O
a
O
g
a
O
a
u
O

a
O
g
u

u
O
g
u

600

O

O
O
O
O

O
O

O

O
O
O
O

OO0 oooooggogog
OoooooooogooOod
OooooooQgoao

OJ
O

O

O
O
O

Ooooooogogogoog
OoooooogogogogooQg
Ooooooogge= o>

[N

OOoo0ooooogoogod
OooooooogogooQg
Ooooooogogogogoo-g
OooooogQgoaog

O
O

O

O
O =
[EnN
O O

Ooooooogogdgogog
Ooooooooood
Ooooooooogoogo-g
OooooogoQgoao

O
O

600

O

O

Oooooooggdg

O Ooooo
I I o [y

g o
oad
600
u o

600

OoOoooooogod
Oooooooogd
oNOOoOOoOOgoogoo-g

o
OooD0ooOoobogogo

OooooooogoQgaog
OooooooogQgdg
OoooooogQgdg
OooooogQgdg
Ooooooogd
OOoooooogod

110

O

Oooooooogodg
OoooooogQgdg
OooooogQgd

O O0ooOooo
[y
o

oo
o
10
u o

O

g0000000CO0OO0e600000O0DO0ODO0AO

gili0oooo0oo0ooooblnoooooz2onn

10

20

30

40

50



~
[EnN
»
~

JP 2004-528088 A 2004.9.16

.0140 0 0 0 0.036mmO O 0O 0.0180 0000 46mmO0 00 0000D0O6800O0ODOOO

Odee 0 O0O0DODDOOOOOOOO0.25cMmOO2.5cMO00O0CO0OO0OO0OO0OO0OO0OOODODO

oooooboobooDoOoooogonoecbOCO0OO0OUOOObOeOOOOOODOOOOODDOOO
ocooo0ooooobOO0oOooobOOoO0O0oooOoDbDO0oOoOooDODO0OO0DO0oOo0DODODO0DOO0ODODOo9s793
,i1o0 0booooo0o0oooobboobo0ooooobbobooooooobboboD
oooooooboooocooooooooboOoboooOoooobecobobODODOO
gbobooboobobooboboboobooboeobbobbobooboboOobO
ooooooooooooooooooobooboooooooobooboobeo D 0bOObODODOO
oooooobooooooogeo00bOOCOO0OO0OOOOODODDODOOOOOOOODODDOO
geo0booboboobobooboboobooboboobobooobooboDbDao
ugboouoboobobooboboobobobooboobobooboobooobao
oooooao
ooooboobooboobi1coooobobooboobonnoobooboooboobod
ooooooooooooouoooooobooobil1looilocboob0i1200000DO00C00O000
oooooooooooogogogooooobooobooooo0@QM)uoooobbooooo
ocoooooooOooooi1oobl20ggoooOo0Oo(@uuoooooooooooao
ooooooobooboooooogooz20bo0bc0oo0oooooobooobooooooooDboao
ooboogobi1oboboboobobooboboboobooboboobobobod
goboodgbad
ooooouniooooboooogoooooobobooooooobobDboobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
OCo0OD0O0oo0ooODoOO0OO0oOooODODOO0Ooo0OoODbDOOo.010000-1bsO00O0.5000-1bsO0000
oooooooDbDoOOoOOoOO0oO0oOoooooDboDoOocOoOoOoOoo.lob0Oo-1bsbbbOODODOON
z000o0o0oooDbDOO0OO0140000b0bobObOOob0bOooooysDDDDo0bobobOOoOOOOd
oooooobooOooooOoi1200000v70D009CDO00ODODO0O0OC0O0OOO000ODI1140
gboool2z0o0ooboooboo0ooooboobooboooboboboboobo0onoooao
1400 000000004500 100A0 0000000000000 0000O80AOOOO
ooooooobobooboooi12000000C0OO0OO0O0O0OOODODDOOOO0OO400D0DCD0O0
gbooobooboobooboobooboobooobooboboobooboooboobooboao
ooooobu40oobooooooooobooobooooooboboDbi120000O00O00O0DOO0O
gboooboobonnoooooogobooboboobobboboobo0ol40onDO
ooooooobooboobDi12z0000ooo0obOwooooooOOoOocoOooooooboDbDOOnaizg
ooooooobooooooooooooboooocoooooobooboboDoboobooooonnaiso
oooobooobobooboobooboboboboobobooboobao

goboodgbad
oooouniooooboooogoooooobobooooooooboDboobooooooooao
gbooobooboobooboobooboobooobooboboobooboooboobooboao
ooooooooooooooooooobooobooooooobooboobci1tooooOooboDOD0Oaon
gboooboooboboobobogoboobobooobobboboobobogobaz
oboobooboobooobooboad

oooooao
gogooooobooboobDoboo0lngooobobes bbb oboobobobob0Ood
oooooooboooooooooooooboooocoooooobooboboDbooboooononnaiso
oooooobooboooboooooooooboobooouooobesOoooOooOoDODOO
ooooooooboooooooooooboboesoboobOOOODOO0OOOOoOODDOO
ooooooboooocooogooooobooooooooobobooboOooOoOoooOoeson
goooboooboboobobooboboobooboboobobooboboDbDao
ooooooooooooouooooobooboooooooobobesoooo.0120 0@
OO0Oo0.031mm)O0DOO.0200 000 0.051mmOOO0ODOCDODOOOOOCDODDODOODODODOOOOGO
goo

uon

ogagad

ooodgggo.soembO1.8cmO OO O0OO0O0OO

10

20

30

40

50



goboodgbad
gooooooboobioc"0oo0obobOOO0OO0i10012000000C000000O0O0DO12"0000
o13"oDoooog14'0ooooooooboboboooooooboDbD11"0bbDOODbDOO

oo o oooooogodg

ul
OoooooogoQgdg
Ooooooogd

10

oad

B I B B

Ooooooooooooodg
Oo0ooooooooooog

oad

O

O

(17) JP 2004-528088 A 2004.9.16

11'*'oco0oo0oooobbb1oo0ooooooobooooooOoooooDbi12s00000
110

gooooboooboboogobobogobooboboobobogobo4asbo
300 ooooboooooooooooobiss0ooooooooooooboDbai1rto
0o.o030000.035000000000018"000005060000000000
o.50000O0O00O0O0DODOODbO18"00D0O0DI3"D0DbOO0oDbO0DOoDbODO0ObODbDOoDbDaO
g19"00o0o0oo0oo0o0ol11"o0ogisecocoooooboooobobooooooooao
coooooooboooooooooooboooooooooobooboooaer

O
O

150

O
O
O
O

oooooooobooooogoois"ogoooooobooboooooooobonD

ooooooooooooooooobbooooi14'0000oOo12'0cO00oooan
go17"00b00b0b0O0obO0oo0obo0ois"bo0oboOo4.250000000D000OS505
goobooboosooobooboocoboooboobooobooobooboooboobl
oooooooboboOooooooooboobDbD4000Oo40’'coO0oooooDOOO
8 e I I A A I A A Y O I W A W 0}
‘"oooobobObOoOoo0oo0o0oi1so0oooooooobobDoOoOoOoOoOoooobi12s0O00O0DODOO

gooogano
ooooooobooocoooooooooboooboi1s"O00oocooooooooboz20"0O00O0O
"0 0oo0ooboooobooboboogoboboboboobos"oooogoboan
oooooooboobooi1s"0b0boo0oo0ognoe24r00ono23sooooooooooOoOO
I 2 o < o I I I I B
goboooboboboboobz24r0b0z0"00000000D00O0DODODOODODOGO

ooobzo"00ob21"goggooooobocboo0o0oooobobobooboobooozs'ogd
ooobol20b00000o0o0ooOoezo0"0b0n0on0e21rooooOoi8s"ooooobOOOOOO
oooooooboobobooooooobez200b0DbDbD21° 0000000001180 00
.0250000O0OCOOO0OO2bO00O0O0O0O0ODODDODOCOODOOOODODDODDODOOOO
2000000 bo0onn"bogoooboboobooboobooobao

O

O

200

O

Ooooo0oogonod
Oooo0ooogonod

O

Oooo0oooooogod

ooooao

20000000010
ooi1o0000000
"000022°0000

O

OooOoo0oood
Ooo0oooogQgg

OooooogoQgdg

OoOoooogoood

gooogbado
oad

gooobao
goooaobad

O 0Ooo0ooo
O 0Ooooo

g
a

oogoo40o000400000CO0O0O00OOO0ODODDOOOOOOOOO
ooooobobz2o0c000ooobozo"oooobobOoOoz20000000
Ooooooo20000000027y000000O0O00O0D0DOG0OZ25°0O
2r"00o0o0o0oo0ODbOO0O0cO0o0og2s"co0oooboezryrrooobozob0O0OnOO
gbooobooboboez20"000boobobooboboooboonb
ood2"0C000go1200000O0oO0oOooooobDoOoO2"000e60 DO

g
a

a

ooooozo"0ooooooboDboz2o"0000C00O0O0O0OODODOOOOO?2227
gboz2000004000000000020000000020"00022700
u
O

u
O
g
O
g
g

27"000o0OO0OO0OC0cO0oO0ou0ooooOobobODbOoOobocoOoOo2s'000od
oooooooboobooooooooobooboboogoooea22tg
oooooooboocoooooboooboooboooooooaonaar
goooooozz2s*0b0b000c02ry"000100000000OO6
O

gbo2s"0b00gbo0obi1t"ocoboobooi11s"goo0googobao
oogoz200oooooboocbooooooooDbooOo2s 000

ooooooooobooi1r"ooboooboo0oO0oo0oioooooooooboobooogas:
25"000o0O0obO0oOobOobOboOOobOoobOobooboboobo2s"000O00OO0O0OO
gboooboobobad

oad

10

20

30

40

50



OO0 ooooooQgogooQg

O

O

ugbodoiligoad
oooooooao
gooooooand
ooo1111o0o00a0
gooooooan
420 0 0O 0O 18°0

(18) JP 2004-528088 A 2004.9.16

oooooooobooooooo4000ogz2000b000001100
I 0 e e 21 I I N A W B R
1*oog200C000O0O0O0o0bDDbOOObODbODO0oO0oOoooboDbDbDOoODbODOO
ooooobo41"oooobobi11"ooboo0o0i12"0000000000
gop40"0000001M1"00DbO0O0DbDO0OO0O0OOoDbOO0D40"000D0O0O
oooooooobooooooooois"ooooooooooooao

gog40'000oooonn"oooooobooboboooooobobobooobooboi12’0O00O0O0O
gooobobooboisbbooooooobobooobi1lt"obooboboobooboonn
ugboobooouoboobobooboboobooooboobooboooboonao
l1"oo0o0ooooobbboobood0ogoooo40"000b0OD0O11I"00D0OO0O0OOO0O2070
oo21"0cooogoooooboo3s"Oobob0o0oNn1"ococoooooobDbDOobooo
2000 000¢21"000018"000000COOO0OO0OO0O0O018"0001130000000D0A0
gbooobooobooboob20bobon"o0bobboboobobooobooOobaoao
"oooobi1s"oooooooooooobbobboooooooooobobOoooooooao
2000 000O110"0000D0OOD0OAO0

gooogao

oooobonooobooz20000obobo0Ob0i18"000b0c0oo0oooozoc"ooooboOOO
3t 00boooooboobOoooo0od0oooobnooooOooooooboboboooOoOogao

O

e e e ) = [ I O

Ooo0oooogQgg

.0100 0.035

O
o
o
N
ol
O

o
O
g

2

O 0O0o0o00gao

a
O
g
a
O
a
u
O

Ooo0ooood
OoOoo0oooogod
OO0 ooooogogdg

o go

120
120

oo
ao
oad
oo
110
O

O
O

[EnY
OoooO0oOoo0ooOoOooOonOd
ooooooao

O 0Ooo0oooao
Ooooooooooooooogdg

Oooooogoogdg
O 0O00o0oaog
OO0 oDooooooooooogd

=
N

O O
O O

O

golooo00bilo"0oooooODbOOOObODO0OO0O0000oooboboDbDoboood

ooooooobooobil1zoO00O0C0COO0OO0OOOOODODDODOCODO00DO0000

O

O

N
O O0Oo0ooooao
O

oo

P O0O0o0o0oogQgogao

N
o= 0O00000o0ga0.

g
g

=
OooooooQgoao

oo o0oooDoooooooooe

O

g
a

[y
O
(]

OO0 o oooooogodg

g

O

oo o oooooogogoQgo-g

Oooooooogogogooao
Oooooooogogoao
OO0 oooDooogogoao

110

oo ooooooogoogoao

ooooobonn"ooooooboOobocooooooooao
goboob11ioogobooobooobooobobooboboobon
ol ooooooooboooboooooooboooboobod

oooooliooobil12z00000000O006
1200 00000000000D0DO000000
.00 0 0ODOOOCOOOOOOOODOODO

ooooboobobi140b00b00ogobon
oooob211000o0o0o00O00O0O0oaga?21o

ooooooooooooo111o0o00000
00000000210 000000O0D0O0
ubooboobooboobooboaooboodd
oooooooobooooooooooao
130000000000 oooboooboo
ooooooooooocooooooooao
goooboooboobooboobogoboo

-0 0O0ONITIDOOOODOOitinol))Oo0OO

gbooboboobobi12z0bb0o0bo0obo0oobobooboOono.oz2

oooooboobooooouogono20oococo0oo0ooooobob210000000

zooboooooOOoOoOOoooooooboobooooooooobooooooooooao

Ooooooodgdg

ooooooooboooboz2o00b0000O0OooooboDbOOobOOooooooonD
oooooobnnoocoooooooobooboobl12z000000D0ODDODO0OCOCOOO

O
ooooooooboobz2o0b0b00CO0CO0O1100000000O0O0O025100000
gobooobooob210000000110000000000000¢00O0O2520
oo2s10000g2300ogooooooobooobooooooboboDbOi1lo0n
ooooooz21igooooooboog0ooooooooboobooooooooan

10

20

30

40

50



WDDDDDDDDEDD
O 0Oooo
Oo0ooooooggogooQg

DDDDDDDDS;DDDDDD

0

OoOoooooogdg

u
O
g

O
t
O
g
0 140
oogad
oono
uon

P OoOo0ooocoe=rO00o0ooogoQgdg

O
N
O

(19) JP 2004-528088 A 2004.9.16

Oooooooobobz2oco00b0Db0O0CO0OO0OO0OOOoOOODOOCOOOOOOORDAé4o
ooooooooboboob400000bODODOO0OO0OO0OO0OO0OOODODODOOOOOOOO
goobooobooobobooobooboboooboooooboobobooboooban
O0oooobobl4A014B0000000010000O21000000000000
gobooboz200002100000000000D000DD0O0DO0O0ODOODOODOO
ooooob2o0oooooboboOooooooooobobooooooooooz20000
oooooooooboooooooooobobooooOooooooooboooOoOoao
goboobooobobi14cCcod0bob2io0b000bonocoboooboooboooDbao
gogboobooobooboboobooooobadd

ood
Oo0l1le0oooDOO0OO0DO0oOoooooboboOoOb01toooob120Do00O0O0ooOooOoan

ooooossooooooooboooon4ooooboooooobobbooooodo

g3looogogoboobi1eb0b0boboobOos2zboooobi1loo-00b OO
oooooooooboobooooooooos1oooooobo1looooooooDoao
ooooooooboooooooobobi120000O0oo0obOn1ooooooooOoan
031500 0000003150000 00000000000.00600.02500000
igbooboooboboobooboobooobobooobooboboollooaooann
ooogoao

g oo
gs3so0001s0000000000140000000031000000000035

goboobooobobogobgoboobooboolnoooobobs3oooboboboolllgo

o014 oooooooooooooooboosski0ooocooooooooDoao
ooooooooobooboiso0bobo0ob0O0OU0oOooooooboOooooo1ooDbOD0Oao
gooboooboooboboogo3o0bobbooboobooobooboobooobooboDbDao

ood
gooboooboooboboboliogosogooooooboobooboooboobooobao
loooooooobobOooo0ooouoobo1mooooooOooOoseso0O0O310000000
gobooos3so0oonoobono2000003810000001000035100000
ooooo12z0o0oooo0oo0o0oooooboi1looooooboosc0bObO0O0O0OOng2n
351000 10000000310000000C00200000003810000000
gob1oo0ooooboogobobooboobobooboboboobondbasion
I A e A e % A O B 0 0 ) N W Y O 07

a
O
g
g3s100001200000000000
O
g
O

stoooooboboOooo0o0ooooobobOoOooOooOo.02000.02500000000

oon
0170
oono
uon

g oo

oooooooooboooooooooooboooooooszslooooooooao
gl11oo0obooboboogobgobogobooboboosegoboossonnao
uoboooboooboobooobooboboooboocooobooboboobooban

3900001200 00000O0DO0DO0OCOO0OO0O0O0ODO1IO0O000120000000000

oono
u o
gd

o
Ood

oad
180
u o

OooooooogogQgogooQo

goobooobooobooogoboboboboobntbooboboobobooobao
sijpooooooOocoooooooboboobOobooooooboblnocooooooao
ooooooobobooOooOos3soooouoooobooboossioooooooooan

sgijpooooooboOOOb0111ooo0ob12DbO0000O0OoOooOooOoODDODOOODOO0OOooOooOoOD

ooooooooobooooooooooobooboooo12000000000000O0
gooooboooboboogobonnogoobo4ouobooboboobobogobao

o310 00oo0o0oooooblnooooi11200000000

ood
goboboooboboobo0ol1200b0000004100000000000D0420
oooooooooboobood40o000000O0O0OO0oOoOODODOOOOOOOOoOoOOO

4200 00000CO0000O0O0DOODO400D000C000M1M1IOD0O0DODDOOCOOOOOOO

10

20

30

40

50



OoOoo0ooood
O w oOoooogao
OO0Oo0oo0ooogod

gd
o
o
oo
g o
200
g o
u o
gd
o
o
200
a

OO oooooDooooooog+>o0oo0ooogogogao

N
o
O O
O

DDDDDDDDDD@DDDDDDDDD
OOoDooDooo4o0ooDoooo4ogooooooogdg

g o
oad
g o
u o
gd

OoooooooooDoooooooDoDoooooooooaono

iDDDDDDDDDDDNDDDDD

Oooooooooooooogood

OoOoooQgoo

uo
oad
go
oad
oo
600 O

O 0Ooogooog
O Ooo0oooao
O O0Oo0oooao

110
oad
g
oad
oo
g o

O Ooo0oooo
O Ooo0oooao
OooOoogooore

O

go
ooooogooaoi1o
goooboobao
440000000
ooooooooao
goooboobao
gboooboobod
ooooooooao
ogooad

oad
goooobooobao
490 0 00ooooao
ooooooooao
gooD490 0000
gboooboobod
oooggo400000
gooooboonboad
ooooooooao
goog490 000
480 000000
ooooooooao
googb490 00
gboooboobod
ooooooooao
goooboonboad
oad
goooboobao
gooobooboad
ooooooooao
oo
gboooboobod
ooooooooao
goooboonboad
ooooooooao

gooaao
oooogao
googao
goodaao
oooggao

~
~
OoooooogooogooOod

Ooo0oooooooOgoogoo

I [y |
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooo0oooao

O

I I B I
I I

(20)

400
4200 0000001100000 000000000O0AO0A4100

od
oad

oad
Ooad

u
O
a
O
g
0 450

O
O

o 17d

O
g
g

OoOoo0ogogo
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooao

JP 2004-528088 A 2004.9.16

4
O
g
O
g

u
0
a
0
g

180

I [y |

4
a
O
a
O
O

O

obooobo4120000000001200000000000000
4200 0001200000000 O0DO0DCOO0OO0ODO0OO0DO0DO0OMNMODOOOOOOOOOODODOO

000 00oOooOoano

O

O O0Oo0gooao
Ooo0oogoood
O0Ooo0ooOoooao
OOooo0oooao
O Ooogooao
O O0Oo0gooao

170

OO0Ooo0ooOooOooao
[N

O >~0o0o0o0ooao

oooooobonn"oooooooOooboooooooooaon
I I A 1 A I I 0 A B A M ' 0
gobooooobooboobooboocobooobooboobad
looooooboboboOooo0o440000D0D00000000
gbooboboobooogoboobooooboboobao
uboobooouobooobod

ogoao
goao

god

N

©

O &> O
©

I O |

OooooooogoQoogoQo

O O o
O 0O O
O O o

u o
100
g o

O
O
O
ogoao

O

Ooooooo0ooooogdg

O

- S R e Y Y |
Oo0DoDoooooooooogdg

110

O
O

O
O

O

|
|

0

Oo0oooocoooooooQgdg
Oo0oooooogogoQooQg
OoooooogogoQgogoo
O0OO0Oo0ooOgoo~dO

oogdd

O

OoDoDooooooooogdg

0

Oo0oooocoooooooQgodg

Ooo0ooooogodgdg

O

g
a

O

g
a

440

Oo0oooogQgdg

O

Oo0oDooooooooogdg

O
|

O

Oooco0ooogoo

O

I T o
o
O 0O oo

0

OOoo0oo0oooao

SN
SN

gooboooboaoobodahb

oad

O>>oooooogooag
OO0 oooooogogodg

OoooooooooQogoogooao

O

O

O

=~ O0O0O0o0o0coo0o0oooooOodg

O

Oo0oooooogooao

O

1004d

g o
g o
oo
g o
u o
440
ao
oad
g
480
oad
ooof
uond

OOooooooogogooooao
gDDDDDDDDDD

1*0000

11"0 0000000004000 040"000D0
uooooboobooboooboobobooboaa
ooooooooooao

oooooboobooocooooooooooooogao
glo'oocoooooooboooooooooooao
oooooooboooooooooooobooboogao
OCoODOOoo9/473,5100 00000000 DODOOOOO

igoobooboooooogobooboboboloboboobobbooboobobod

gbobooboobooboobobobooboobooboonnoobaoodan
oooolooboooOOoOoO0oOooooooboboboi1tooo0oo0ooboDO0On
oooooooooomiDDODOO0OO0OO0OO0O0OO0DODDODDODOODOOOO

uboboobooboboboobdoobooboobooboobooboodno
oooooooooboooooooooooboooobooooooooao

10

20

30

40

50



u
O
a
O
g
a
O
a
(P
O

oooooooooooooooooooboboboooooooooDbDoOoon
OCoODO0O0OO0OO0ODODOO0OOoDoo9/473,510000 000000000000

[EEN

e Y e e [ i e e o Y
Oooooooo=2o0o0o0o0ogod

u
O
g
O
g
a
O
g

0000000 O0ODODO0O0OD0ODDODDOOODo9/473,51000000
gbooboboobobpoeobboboboboboobOon
gbooboobooboooobooboooooboonbad
oooooooOoocooooooooboobooooooooao
gbooboboobooogoboobooooboboobao

RG) OO0 OOCODOODOOODODODODODODODDODOOOODOOODODY)DDODDODOODODDOGO
goooooooooboooooooooboobooooooooobobobooooooooao
goboboooaoao

ooooooao

Oooooooogogoog

O
O
O
O

OO0Oo0ooood
OO0 ooooodg
Ooooooood
Oooooooodg
O 0Ooo0oooao
O OooQgooao
O O0OoQgooao

O

Oooooooggg

O

O

100
oad
oo
g o
oad

g
O
g
a
O
ooano

O Ooogoooao

g o

(21) JP 2004-528088 A 2004.9.16

gboobooobouobooboobood

or00oooooboobooooo0oooooooboobooboooOogoo

oooooooooboooooooooobobooooOooooooooboooOoOoao
goliogoboilorobobO0ol0booooboobooobooDbiooboonoao
ooooo11o0ob111"0b0100o0120000000O0O0oO0o0O0BOOO0OODODOO
oo ooobobooooo0ooooooboboooooOoooooboboooooOoOoo
goobooboobooobooboboooboobooobooobobobooboooboaodnb
oooooooobooooooooboloOOO0O0ODO0oOooOooOobODbODOOOOOooOooano
gopbi10"0oboooooogoboo

O
O
0
O

0

g o

ooooooooboboOoooouoooooboooooooooobooooboooOooao
(cerumetix)U O OO0 O0ODODOOODOODODODODODODDODOOODOOOOODODDDOOGO
ubooboooogboobobouoboobobooboboobobobooboosn
goooooooboooboooilocoocooooooboboOobobooooooobDbooOoon

gooogano
ooooooooooooooooooboobooooooooboobooObobooo1oboDbO0On
gooobooboogogbooobooobogoboobobooboboobobDbiiobonbis

oooooooooooooonoobieooboooobooooooobDboDOo0ODbai!lg

3o00booooobOoOocoo0oooooboobooooooooooboboooooOogoan
gboooboooboogobobobobil1zboo0boo0ooboobooobobobDoboobaoa29
ugboobooboboobobonnooooooad

gboobooboobad
ooooooooooan
oooao
gboobDogoDboOoaod4on
gbooobooboobad
ooooooooooan
gbo400 00010000
gboobooboobad
gooooooaonao4on
gboooobooboobao
0 0130000001320
gbobooobooboobao
gbooobooboiliod
ooooooooooan
gbooobooboobao
u o

gooao

o
od

oo
g o
o
200
u o
oad
g o
oad

O
O

OooooooOodg

O

OooooooQgdg

O

Ooooooogdg

gooooooboooboobil1oooobobODbOOOOOd

g00b0obo0bi1igoboobooboogobao
gboobooobooboobooobooobooboDboao
go4000000COO0OO0OO0O0OODODDODOOOOO
gobonoooboobooboobobooobao
gboobooboobooboobooboooboad
11000000000 oobobo0O0O0aod4onnn
ooooob1o00bDODO0OO0OD0OO0O0O00az3s00

20000 00000COCO0O0O0O0O0O0ODODDOOOGO

2000010000000 O0DOO0OO0OODODOODODOOOOnD
ooooooooobooooooooiooooooooan
goobloOoocoO0oooooOobODbOoOobce0 D OOODODOO
gbooboboobooogoboobooooboboobao
oooooooooooooooooobooooooo400bbO0O0O0O0110000

10

20

30

40

50



e R ey [ s R s [y |

(22) JP 2004-528088 A 2004.9.16

u o uo

gd tooooobobliocooi1o0ocoocooooooobooobobooooooooao

780 o0 000z2e000000280 000000000000 DDOD0O0O0O0OO0OO

o ocooOooooOOoOomiC25mI000CDOOOOODO0000000000O0O
goooboooboobooboboobogobgooboboobobobooboobonb
ooooooooooooooooooboobooooooooooboobooooz2e00n0
280 0 00O
oo
C2miCO0O0OCOC1I00CDOO0I0D0D00O0O0ODOOODOODDODOODODDODOOOO
ooooooooboboooo0oi1o0cooooooooboboooooOooooo0onDanaiso
ooooooooboobooboooooooooboDbDobooo0ooooooDbDDbODbDaisoen
oooooooooOoooouooooooboooooOooooobooooboooOooao
goooboobobisooboboooboobooobooobooboobobao
gboobooboobooobooboobooobooboooboooboboboobooboaodnnb
ooooooobooOooooz200b00b00O0O0O0O20000000000000
gobooboobobooboze00b0obO0O0obO0oO0ObOOoDbDOOz200000
oooooooobooooogoz2sooooooooooooobooooooooao

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

O oOoooo

jopoooooooooOoooODoOOoboooooooOobobDoObObcooooboobDbODbOOon

I O R e I O Y I O

e Y I ) Y I A A s [ s [

ooo100ooogoooooboboboooooooobDoboboooooooao
ooooooooboooooooooooboooooooooao
oo
ooogoz2o0b0b0000O01000o0oboOooo0ooooooobooooooooao
ool oooooobz2o0o0b00o0ooooboboDbO2800000000D0OOO0
goooobooobooboobobooobooboobooobobobooboobodnb
oooooooobooooooooooboboo2s00oooobooooooooOoan
oooooooobobooooouooooooboooooOoooooboobooooao
Oodz2e000000000000O0DDOO28000000000000000
0 OO280000O00O0O0ODODOOCOOOOOOOODODOCOCOOOOOOODOGDO
g o

jpoooooooooooboOoooobo@)ooooooobboooooDbDOooooboO
oooooooooboobooogogoooooooboooooooooD @) oooao
gbobobooboobooboooobooboobobooboboboobooboadnn
oooooooobobooooouooooooboooooOoooooboobooooao
goobooboobooobooboboooboobooobooobobobooboooboaodnb
oooooooooOoooouooooooboooooOooooobooooboooOooao
goooboobgob20b0bb0y0D0b00b0bb00obOooboobognb
gooad

ood

oo oooooooooobobobooboobobooboobooboobobnn

ugbooboobouobooouobooboboobooobooobooboobooboadnn
ooDOoOOoOoOi1omlOOSOMIDOODOOCDODDOODODOODOOOODODOOIL12mIO 25ml0O
ooooooobooobooogooooooboboooooooooboDoobooobo0bDbOo
ooooooobooocooooooooooboooooooboobooboboooooooao

goaoaao

30 booooobOoOocoo0oOoooobboooooooooobboooooOogoao
gboooboooboooboooboooogoboboDbisoobobooboobioobonn
ooooooobooobooouoooboloOOOCOoOoOoobOoobDbODObOOoooooooDoaoO
goooobobooobobooooollioobobio0bbObOOoCcOO0oOoooobDbODbOOoOnOO

10

20

30

40

50



e R ey [ s R s [y |

O oOoooo
O 0Ooooo
O 0OoOooog
O 0Ooo0ooOoao
O Ooo0ooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Ooo
O o0Oooo
O 0Oooo
O oOooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O o0Oooo
O o0Oooo
O 0Oooo
O 0Oooo

e e e e e R [ s [ |

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

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

Ooooooooo0 oo oooo0o o0 oo oooo oo oooDoDooo0o o0 oo oooo0oooooooQgoogoao

R ey ey R R [ s [ |

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

O Ooo0oooo
O Oooooao

Oooooogdg

Oooooooog
Ooooooodg
OO0 ooooodg
Oooooood

Oo0ooooooooooao
OOo0oooooogogogooooao
OO0 ooooogogogoooao
OOo0oooooooogooooao

O OO

O

iooooooobbooooooooobooboailo

g
u
O

(23) JP 2004-528088 A 2004.9.16

gboobobouoboobobouobooboobooboooboouoboooboaa
ll1iooboocooo0o0oooooobooooo0oOoooooboboboooOogoao
09/473,5100 0 00000000 COCDODODUO0OD1IDO0DODOOODODOO
ooooooooocooooooooboboobobooooooboboDbooboo
gobooobolgobooobooobicobibbooboobooboboognb
oooooooocooooiisoooooooao

gbooboboobobobogoboobooboobooboogoboboobDao
gboobobouoboobobouobooboobooboooboouoboooboaa
gilioooooooooobooboouoooooobobooboooooooao

gboooboobooboooboobooboooan

gboobooboobooboobooboono
gboooboobooboobooboobooan
goooooobooooooooooao

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

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

000000000000 O0D0O0O0O0O00
0000000000000 O0O0O0O0O00n
000000000000 O0O0O0O0O0O00
10 0000000000000 00O00
0O oooooo
oooooo
0oooooo
oooooo
oooooo
(PRG)O O O
0o0O00oDO0O0ooO0Ooooon
Do00O0O00O0O00O0O0O0O

O Ooo0oooo
O Oooooao
O O0Oo0gooao
O 0Ooo0oo0ooao
O 0Ooo0oooo
O 0Ooo0oooo

oo oooooogogoo
O Ooo0oooao

OO0 oooooogogoo
OO0 o ooooogogoo
OO0 ooooooogogoo
Oooooooooogoogooo
oo o ooooogogoo
OO0 o ooooogogogoo
OO0 o0 ooooogogoo
OO0 o0ooooogogoo
OooooooooogogooOoao
oo oooooogogogoo

O 0Ooo0ooooao
O NOooooaog

O
O
O
O
O
O

0)O
O

Ooooooog
O Oo0ooooog
O 0o ooooog

10

20

30

40

50



OoOo0oooooo0oooDooo4o0 oo ooooooooDooogQgogoaoQg
OOo0oooooo0ooooooo4o0ooDooooogoDoDoooggogoaog
OO0 ooooUUoooDooUooUddUoooDoDoDoUgUoUooDooogogogaog

OoOooooood
Oooooooogod
OoOoooooao
OOoo0ooooao
O O0Oo0ooooao
OoOoo0oo0oo0ooao

ey e e e e R e Iy
OoOoo0ooooao

Oo0ooooooooooooao

Oo0oooooo0ooooooogoggooooaog
OO0 o0Dooo40oooDoDooogog4gooooao
Ooooocooooooooogooooao
Oooooooooooooogooooao

OO0 oooooooooooooogoooao
OO0 o0 ooDoooo oo oDooooQgoooo

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

O Ooo0oooo
O Oooooao
O Oo0oooao
O 0Oo0ooO0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooao
O Ooo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O O0Oo0oo0oo0oao
O 0Ooo0oo0ooao
O Ooo0oooao
O Ooo0oooo
O Ooo0oooao
O 0Oo0oooao

O Oooo
O Oooo
O 0Ooogo
O 0Oooo
O 0Oooo
O Oooo
O Oooo

O Ooogoo

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

(24)

O 0oo o

O 0Oooo

O Oooo

O Oooo

O Oooo

O Oood

0
O
O
O
O
O

O 0Oooo

JP 2004-528088 A 2004.

9/473,5100

O
a
O
g
a

O Oooo

O

O Oooo

O Oooo

O

g
O
g
u

O
O
O
O
O
O
O
O
O

O
OJ
O
O
O
O
OJ
O
O
O

0

g
0
g
t

O

g
O
g
g

O 0Ooo0oo0ooao
OOoo0oooaog

O Ooo0oooao
O Oo0oooao
O 0Oo0oo0oo0oao
O 0Ooo0oo0ooao

I [ |

O 0Ooogogog
O O ogogog

O
O

gooobooboogobooooboobobooboobobooboobao
()OO OoOoOoooooogeeeIs) booooooooooooooooDoo
oooooooooooooooooobDobooocooooobooboboDobooOobond

goooooao

O Oooo
O OO
O Ooogoo

O

OoooooogogoaoQg
OooooogogoQg
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

O 0Ooo0oooo
O Ooogooao
O O0OoQgooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooogoooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O Ooogoooao
O OooQgooao
O 0Oo0oo0ooao

O 0ooo

O 0Oooo

O Oooo

O Oooo

O Oooo

O 0oo o

O 0Oooo

O 0Ooo0ooo
O Ooooo
O Ooooo

O Oooo

O Oooo

O Oooo

O

O Oood

O

O 0Oooo

O

O Oooo

O

O Oooo

O

0ooooo
000000000000 O00
(ADH)D O DO DOD0ODODOOOO0 (LG-DCI
(H6-DCIS)D O OO ODDODOODOOOD

O Oooo

O
O

O O o

OOoooOoo0ooao
OOoooooao
OOoogoooao
OO0OoOooooao
OOoOooooao
OOoooo0ooaoo
OoOoooooao
OOoogoooao

0

Fab0 OO ODODOOOOCODOOOOODAILO
goooboobobogobooboobon
obooobooboobooboobooobdd

0
0

O
O

O
O

O

Ooooooodg
OO0 ooooodg
Ooooooood
Oooooooodg
Oooooooodg
Ooooooodg
OO0 oooood

O

O

oo

O
O

O
O

0
O
O

O Oooo
O Oooo

g o
od
oo

gooooobooocoooooooaob

10

20

30

40

50



e e ) e e e e © [ e [

m

e ey e e e R I B i

OO0oooooo0oooDoooooooDoDooogogogoooao
OO0 oDoooddoooDoooo4dUooooDoDoogoggoooao
Oooooooooooooooooooooooogoooao
Ooo0ooooooo0ooooooo0ooDoDooooogoooao

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

OO0 0o oDooogooooDooooggogoooo
OO0 0o oDooogQgUoooDoDooogog4gogogooao
OO0 oooooooooooooogoooao
OO0 o0 ooDoooo oo oDooooQgoooo

oo oooooogodg

OoOoo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood
Ooo0ooood
OO0oo0ooood
OO0Oo0oo0ooogod
O0Ooo0Oo0oood
Ooo0oo0oood

O
O
OJ
O
O
O
O
O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

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

O 0OooOgooo
O Ooogoo
[ Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O Ooogoo
O O0OoQgogog
o OQOogao

Oo0oooooogoogog
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooood
Oo0ooooooogodg
OO0 oooooogoogodg
Oo0oooooogogodg
OO0 oooooogogdg
Oooooooood
Ooooooooodg
OO0 oooooogooQgog
OO0 oooooogogog
OO0 oooooogogg
Ooo0ooooooood
Ooooooooodg
oo oooooogooQgodg
OO0 oooooogoogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Oo0oooooogoodg
Oo0oooooogogdg
OO0 oooooogogdg
OO0 oooooogoogg
OOooooooood
Oo0oooooooQgodg
OO0 oooooogoogog
Oo0oooooogogodg
OO0 oooooogogdg
Ooooooooood
Ooooooooodg

O oo ooooogdg

OO0 oooooogdg

Oooooooood

oo oooooogodg

oo oooooogodg

OO0 oooooogdg

OO0 ooooogdg

gbooboooboobooboo1l

(25)

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

[ I |
[ I R |
[ R |
[ R |
[ R |
[ I Ry |

Oooooooood
Ooooooooodg
oo ooooooQgodg

0

OoOoooeoooooooooao
Oo0oDoooogoooooogdg
OOo0oooooooooooao
OOooooooOoooooao
Ooooooooooooao
OoooDoooogogooooao
OO0 ooDooogogooooao

I Ry |
[ Ry |
I R |

oogdad

O
O
O
O
9/473,510

O
g
g
O
a

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

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

O 0Ooo0gooo
O 0Ooo0ooo
O Ooogoo
O Ooogoog
O O0Oogogaog

[

OO0 ooOogoQo

o

O oOoodg

e R [ I [ Y

O 0Ooo0ooo
O 0Ooo0gooo
I [
O Ooogoog

Ooooooooooooaoo

OO0 ooDoooogogooooao
OO0 ooDooogogooooao
OO0 oDoDooo4gogoooao
OOo0ooooooooooao
OoooooooOoooooao
OO0 ooooooooooao
OO0 ooDooogogooooao
OO0 oDoDooo4Qgogoooao
OOo0o0oooooOoooooao
Oo0ooooooooooao
OO0 ooooooooooao
OO0 ooDoooogogooooao
ooooeoooobooooao

JP 2004-528088 A 2004.

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

Ooo0oooogogQgoo
OooooogQgoao
Oooooggogao

10

20

30

40

50



uo
oad
oo
oad
oo
g o
oad
oo
uo
oad
oo
oad
oo
g o
oad
oo
uo
oad
oo
oad
oo
g o
oad
oo
uo
oad

OoOooooooooooooooooooooooboooOgoao
OooOooooooooooooooooooooooogoogoao

OoooooooOgoad
OoooooooQgooQgQd
OOoo0ooooaog
OOoo0ooooaog
OO0Oo0ooooaog
O0Ooo0oo0oo0ooao
OoOoo0ooooao
OOoo0ooooaog

O Oooo

OO oo

O 0Ooo

O 0Oooo

O 0Oooo

O Oooo

O 0Oooo

O 0O oo

O 0Oooo

O 0Oooo

O Oooo

Ooooooooogooao
OooooooooQgooao
OO0 oooooogoQgooao
Oo0oooooogogooao
OO0 oooooogoggogoao
Ooooooooogooao
OooooooooQgooao
Oo0ooooooQgooao
Oo0oooooogogooao
OO0 oooooogoggogoao
Ooo0oooooooOgoOooao
OooooooooQgooao
Oo0ooooooQgooao
Oooooooogogooao
OO0 oooooogoggooao
OO0 oooooogogogoao
Ooooooooogooao
OO0 oooooogoQgooao
Oo0oooooogoQgooao
OO0 oooooogoggooao

O O o0goaog
O Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O O oOgooao
O Ooo0oono
O Ooo0ooo
O Ooooo
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

(26)

O
O

[
O
O

JP 2004-528088 A 2004.

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

OO oo
O
O
O
O
O

O O0OoOgogoao
O 0Ooo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooo
O Oooo
O 0O oo

[ |

[ |

[ |

O d

O

O

O

O

0O O
O O
O O

SRR

Ay
26 HNS

44T

11 PERHEHA £ H

O

.16

10

20



good

gooaoad
28 20
A /// 10
=
27

ooooao

' 4

(27) JP 2004-528088 A 2004.9.16

ugooad

N/ s 28

oonoao
20
22~ [ (\
J
27




goodgano

ooooao

135

132

120

130

(28)

goodaao

ooogao

=)
A

68

JP 2004-528088 A 2004.



(29) JP 2004-528088 A 2004.9.16

goodgano

o 78
/\
AN
ooooao 0Do0o0ooon
/‘\__/_
11
.~
1
251
210
J 210 251 1
12
% Ooo0oon
200
g
00000 |
253 253 21
T >—"L 210
200 I,
T 251
/— “J
254
252
21 12
2527 2115 R
o Oooooo



Ooo0ogao Oooogao
350
' 1
11
351
351 r
305 -
30
410
414
312 12 ap 40
Ooo0o0oogoao Ooo0o0oogoao
350 551 / 40
310 1
351
305 44
312
S 00000

ooooao

310
\r - 351

310 I 350

"359

JP 2004-528088 A 2004.9.16



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

02/083005 A2

=

(19) World Intellectual Property Organization

G

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

Tniernational Bureau

(43) International Publication Date

(10) International Publication Number

WO 02/083005 A2

60
@n
@2)
23
26
(0

o

72)

(]

24 October 2002 (24.10.2002) PCT
Tnternational Patent Classification”: AGIB 10/00  (81)
International Application Number: PCL/US02/09583
lnternational Filing Date: 29 March 2002 (29.03.2002)

Filing Language: Fnglish
Publication Language: Linglish
Priority Data: 34
60/283.636 16 April 2001 (16.04.2001) TS
Applicant:  CYTYC HEALTH CORPORATION

[US/US]; 85 Swanson Road, Boxborough, MA 01719
(US).

Inventors: HUNG, David; 2634 Belmont Canyon Road,
Belmont, CA 94002 (US). OLSEN, Phillip, M.; 23655
Oak Valley Road, Cupertino, CA 95014 (US). KURZ,
Daniel, R.; 341 $. Bemardo Avenue, Sunnyvale, CA
94086 (US).

Agent: HANLON, Brian, E.; Banner & Witcofl, Lid.,
1001 G Street, N.W., 11th Floor, Washingron, DC 20001-
4597 (US).

Designated States (national): AE. AG, AL, AM, AT, AU,
AZ,BA, BB, BG. BR, BY. BZ, CA, CII CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, Gl1,
GM, HR, HU, ID, IL, IN, IS, JP, KLi, KG, KP, KR, KZ, LC,
LK, LR, LS, L'l, LU, LV, MA, MDD, MG, MK, MN, MW,
MX, MZ. NO, N7, O 11, PT., PT. RO, RU. SD, SE, 8G.
8L, 8K, SL, TI, T™, TN TR, TT, TZ, UA, UG, UZ, VN,
YU, ZA, M, ZW.

Designated States (rogional): ARII’() patent (GH, GM,
KE, 1S, MW, MZ, SD, SL. 87, UG, 7ZM, ZW).
Furasian patent (AM, A7, BY, KG. K7 MD, RUL T3, T™),
European patent (AT, BE, CIL CY, DE, DK, ES, FL, FR,
GB, GR, IE, I, LU, MC, NL, P1, SE, TR), OAPI patent
(B} BI, CI, CG, CL CM, GA, GN, GQ, GW, ML, MR
NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii}) for the following designations AE,
AG, AL, AM, AU, AZ, BA, BB, BG, BR, BY, B
CIIL CN, CO.CR.CL; C7 DE. DK, DM. D7, EC. FE. ES,
15.JI, KE,
KG,KP. KR KZ LC LK, LR LS. LT LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OM, P11, PL, P1; RO, RU,

[Continued on next page]

{54) Title: DEVICES, METIIODS AND SYSTEMS FOR COLLECTING MATERIAL FROM A BREAST DUCT

= (57) Abstract: The invention provides methods, devices and systems for collecting breast ductal Nluid comprising cellular material
and other uselul markers for analysis. The methods typically comprise access of a least one breast duct and collecting materials
from that duct scparate from all other ducets in the breast. The devices comprise ductal access devices that provide the opportunity
© tocollect fluid from a single duct soparate from all the other ducts in the breast. The systoms employ the methods and devices that

used together provide systems for analysis of a breast condition in a patient specific to accessed breast ducts. T'he methods, devices
and systems are particularly uselul for identification of breast precancer or cancer in within the patient.

JP 2004-528088 A 2004.9.16



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

WO 02/083005

(32)

0O A

8D, SE, SG, 81, SK, SL, TJ, TM, TN, 1R, 1T, 1Z, Ud, UG,
UZ, VN, YU, 7A, ZM, 7, ARIPO patent (GI1, GM, KE, LS,
MW, M7, SD, SI.. S7. T7. UG, 7M, 7W), Furasian parent
(AM, AZ, BY. KG, KZ, MD, RU. TJ, TM). European patent
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
MC, NL, PT SE, TR}, OAPI patent (BE BJ, CK CG, Cl,
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG)

as to the applicani’s entitlement to claim the priovity of the
aarlrer application (Rule 4.17(iii)) for the following desig-

I, ;

k
MA MD \/{G MK M\’ MT’F &IX MZ NO Z, 01{ [’H
PL, PT, RO, RU;, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR,

T1 12, Ud, UG, UZ VN, YU, Z4, ZM, ZW, ARIPO patent
(G111, GM, KE, LS, MW, M7, SD, 81, 7, T7, UG, 7M, 7W),
Eurasian patent (AM, A7. BY, KG, K7. MD, RU. TL TM),
Eurapean patent (AT, BE, CH. CY, DE, DK, ES, FI, FR, GB,
GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent (BE, BJ,
CK CG, CL, CM, GA, GN, GO, GW, ML, MR, NE, S¥, 1D,
G)

Published:

without international search report and to be republished
upon receipt of that report

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

JP 2004-528088 A 2004.9.16



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 |

(33)

WO 02/083005 PCT/US02/09583
DEVICES, METHODS AND SYSTEMS FOR COLLECTING
MATERIAL FROM A BREAST DUCT

CROSS-REFERENCES TO RELATED APPLICATIONS

The present application claims the benefit and priority of Provisional U.S. Application
Serial No. 60/283,636, filed on April 16, 2001, the full disclosure of which is incorporated
herein by reference. This application is also a continuation-in-part of U.S. Patent application
number 09/473,510, filed on December 28, 1999 and each of the following provisional
applications under 37 CFR §1.78: 60/114,048, filed on December 28, 1998; 60/134,613,
filed on May 18, 1999; 60/143,476, filed on July 12, 1999; 60/143,359, filed on July 12,
1999; and 60/170,997, filed on December 14, 1999, The full disclosures of each of these
applications are incorporated herein by reference.

The present invention relates to medical devices, methods and systems for introducing
fluids into and collecting a composition from a duct within a mammalian breast. More ‘
particularly, the present invention relates to medical devices, methods and systems for
accessing the duct within the breast, introducing fluid within the duct, retrieving a
composition from within the duct and passing the composition out of the breast so that it can
be collected and analyzed without injuring the ducts within the breast or any other part of the

breast.

BACKGROUND OF THE INVENTION

Breast cancer is the most common cancer in women, with well over 100,000 new
cases being diagnosed each year in the United States alone. Breast cancer usually begins in
the cells lining a breast duct (epithelial lining), with the first stage of the cancer thought to
include the excessive proliferation of individual cell(s) that lead to "ductal hyperplasia.”

Some of the hyperplastic cells may then become atypical, with a significant risk of the

JP 2004-528088 A 2004.9.16
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atypical hyperplastic cells becoming neoplastic or cancerous. Initially, the cancerous cells
remain in the breast ducts, and the condition is commonly referred to as ductal carcinoma in
situ (DCIS). After a time, however, the cancerous cells begin to invade outside of the ductal
environment, presenting the risk of metastases, which, as is well known, can be fatal to the
patient.

While breast cancer through the DCIS phase is in theory quite treatable, early
diagnosis is critical to the effectiveness of the chosen treatment. At present, mammography
is the most well known diagnostic tool for detecting breast cancer. However, mammography
is often only able to detect tumors that have reached a size in the range from 0.1 cm to 1 cm.
Such a tumor mass may not be reached until 8 to 10 years following initiation of the disease‘
process. Detection of breast cancer at such a late stage is often too late to permit effective
treatment. As a result, alternative diagnostic modalities that promise much earlier detection
of breast cancer are needed.

Breast cancer is believed to originate in the lining of fluid producing breast milk ducts
in the breast; and additionally human breasts are believed to contain from 6 to 8 of these
ducts. See Sartorius, JAMA 224 (6): 823-827 (1973). Therefore, in a search for an answer
for early detection, significant members of the medical community dedicated to studying
breast cancer have believed and shown that the cytological analysis of cells retrieved from
nipple discharge from the breast milk ducts can provide valuable information leading to an
early identification of patients who are at risk for breast cancer. Indeed Papanicolaou
contributed to the genesis of such a possibility of a "Pap" smear for breast cancer by
analyzing the cells contained in nipple discharge that collected on the outer surface of the
nipple. See Papanicolaou et al, "Exfoliative Cytology of the Human Mammary Gland and Its
Value in the Diagnosis of Cancer and Other Diseases of the Breast" Cancer (1958)

March/April 377-409.
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Other attempts to find an early detector include Sartorious’s use of hair-like, single
lumen fluid introduction catheters that were inserted into breast ducts using an operating
microscope so that the ducts could be flushed with saline solution. After the fluid was
introduced, the single lumen catheter was removed and the breast was squeezed so that fluid
would be expelled out of the breast through the nipple. The expelled fluid typically collected
on the outer surface of the nipple and was removed by a capillary tube positioned against the
nipple. Similarly, Love and Barsky, "Breast-duct endoscopy to study stages of cancerous
breast disease", Lancet 348 (9033):997-999, 1996 describes cannulating breast ducts with a
single lumen catheter and infusing a small amount of saline, removing the catheter and
squeezing to collect the fluid that returns onto the outer surface of the nipple. Additionally,
in "A simple method of Duct Cannulation and Localization for Galactography before
Excision in Patients with Nipple Discharge." Radiology 1995; 195; 568-569 Hou et al.
describes injecting a "small volume of sterile, water soluble contrast material...(0.5ml -
2.0ml)...the catheter was taped on the breast or nipple.. .the contrast material was aspirated
with the same syringe and gentle manual pressure was exerted on the breast to expel the
opaque medium,"

Diagnostics, Inc developed another example of a similar process for obtaining ductal
fluid for cytology. This company produced devices that could be used to obtain breast ductal
fluid for cytological evaluation. The devices included a hair-like single lumen breast duct
catheter to infuse fluid into a breast duct and the procedure dictated that after removal of the
catheter oozing fluid was collected from the nipple surface with a capillary tube. The devices
were sold pl?iol‘ to May 28, 1976 for the purpose of collecting breast ductal fluid for
cytological evaluation.

‘While the above-mentioned disclosures contemplate introducing fluid into a breast
duct, they rely on externally applied pressure to expel fluid from within the duct. However,

when the expelled fluids accumulate on the exterior of the nipple, it is very difficult, if not
3
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impossible, to determine the individual duct that expelled the fluid having the atypical or
cancerous cells. Therefore, if the cytological examination comes back positive, it is very
unlikely that the duct that produced the fluid can be identified and treated. Alternatively, in
other instances, the ductal sphincter may prevent a necessary amount of ductal fluid that is
needed for a useful sample from being expelled and collected. Additionally, the sphincter

may block some of the cells from being passing out through the nipple.

SUMMARY OF THE INVENTION

The present invention includes devices and methods for obtaining ductal fluids and
cellular material from a ductal network in a human breast in order to determine if the patient
has or is likely to develop breast cancer. The devices and methods of the present invention
permit the fluids and cellular material to be collected without collapsing the duct.

In a first embodiment of the present invention, the device for accessing a mammalian
duct and collecting cellular material from within the duct comprises a catheter that can be
positioned within the duct and a manifold lumen. The catheter includes a proximal end and a
distal end. The distal end has an opening for delivering lavage fluid within the duct and
receiving cellular material from within the duct. The manifold hub is in fluid communication
with the catheter. The manifold hub comprises a distal end having a first port that is axially
aligned with an internal lumen of the catheter, a second port positioned within the hub for
infusing fluids into hub and a third port positioned within the hub for collecting fluid from
within the hub.

In another aspect of the invention, the ductal access device comprises an elongated
member that can be positioned within the breast duct. The elongated member comprises an
internal lumen that is in fluid communication with a manifold hub.

The present invention also includes a ductal access device for accessing 2 breast duct

and collecting cellular material from within the duct. The device comprises an slongated

4
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member including a proximal end, a distal end and a lumen extending between the proximal
and distal ends. The device also includes a hub comprising an infusion port for delivering
fluid to the catheter lumen. The infusion port is in fluid communication with an infusion
device. The device further includes a collection port for receiving fluid and cellular material
within the hub.

Another aspect includes a ductal access device for accessing a breast duct and
collecting cellular material from within the duct. The device comprises a first elongated
member having a first outer diameter for positioning within the breast duct and a second
elongated member having a second outer diameter that is greater than the first outer diameter.
The second outer diameter creates a stop along the length of the device that prevents the
second elongated member from entering the breast duct.

The present invention also includes a dnctal access device for accessing a breast duct
and collecting cellular material from within the duct. The device comprises a first elongated
member having a proximal end, a distal end and an internal lumen extending between these
ends. The device also comprises a manifold hub having a proximal end and a distal end. The
manifold hub also has a lower opening that is in fluid communication with the inner lumen.
An elongated guide member extends through at least one of the first elongated member and
the hub for positioning a portion of the first elongated member in the breast duct.

A further aspect of the present invention includes a ductal access device for accessing
a breast duct and collecting cellular material from within the duct. The device comprises a
first elongated member having a distal end that can move between an open position and a
closed position, a proximal end and an internal lumen extending between these ends. The
device also includes a manifold hub having a proximal eﬁd and a distal end. The manifold
hub also has a lower opening for being in fluid communication with the inner lumen.

A method for lavaging a ductal network in a human breast according to the present

invention comprises the steps of inserting a distal end of a catheter having an internal lumen
5
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through a ductal orifice and into a distal lumen of the ductal network, infusing a lavage fluid
into a manifold hub through an infusion port and introducing the lavage fluid into the ductal
network. The method also includes the steps of withdrawing the lavage fluid and substances
borne by the lavage fluid from the ductal network and delivering the withdrawn fluid and
substances to a collection device through a collection port in the hub.

Another method for obtaining cellular material from a mammalian breast duct
network according to the present invention includes the steps of inserting a distal end of an
elongated device having an internal lumen through a ductal orifice and into a distal lumen of
the ductal network, infusing a lavage fluid into a manifold hub through an infusion port and
introducing the lavage fluid into the ductal network through the lumen. The method also
includes the steps of massaging an area of the breast and delivering the lavage fluid and
substances borne by the lavage fluid from the ductal network to a collection device through a
collection port in the hub.

One aspect of the present invention relates to medical devices and methods for
obtaining a cellular material carried by a fluid from within a breast duct so that the recovered
cellular material can be analyzed for the presence of a-typical, pre-cancerous or cancerous
cells. Another aspect of the present invention relates to a medical device that allows for a
lavage fluid, such as saline, to be introduced into a breast duct and retrieved from the breast
duct without the device being removed from the duct and without injuring the breast or the
duct in which the device is positioned. A further aspect of the present invention relates to a
method for safely and effectively lavaging the duct by intreducing the lavage fluid into the
duct, mixing the lavage fluid with cellular material within the duct and retrieving a
composition of previously existing ductal fluid, at least a portion of the infused lavage fluid

and the cells separated from the epithelial lining of the duct.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 shows a ductal access device according to the present invention inserted in a
breast duct;

Fig. 2 illustrates a ductal access device having a hub, catheter, infusion and collection
Jumens and a retractable dilator;

Fig. 3 is a schematic view of a ductal access device according to the present
invention;

Figs. 4-6 are cross sectional views of ductal access devices according to the present
invention;

Fig. 7A illustrates filling a duct with infusion fluid;

Fig. 7B illustrates bidirectional flow of infused fluid in the duct through the access
lumen to be collected;

Fig. 7C illustrates a single lumen catheter accessing a breast duct having the capacity
to infuse and collect fluid outside the accessed breast duct;

Fig. 8 illusirates a dilator according to the present invention having an atraumatic tip;

Fig. 9 illustrates a catheter according to the present invention having an atraumatic
tip;

Figs. 10-12 illustrate another embodiment of a ductal access device according to the
present invention;

Fig. 13 illustrates a catheter formed of a shape memory material and having a distal
end that can move between an open position and a closed position;

Fig. 14 illustrates a catheter having an open end and an opening system;

Figs. 14A-14C illustrate alternative embodiments of the catheter illustrated in Fig. 14;

Fig. 15 illustrates an openable catheter having a sliding portion in a closed position;

Fig. 16 illustrates an openable catheter having a sliding portion in an open position;

Fig. 17 illustrates another embodiment of an openable catheter having a sliding
portion in an open position;

Fig. 18 shows an alternative embodiment of a catheter; and

Figs. 19-22 illustrate different distal ends for a ductal dilator.

DETAILED DESCRIPTION OF THE FIGURES
The following embodiments and examples are offered by way of illustration and not

by way of limitation.
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As is well known and as shown in Fig. 1, a female breast includes a plurality of mitk
ducts. Currently, it is believed that a breast includes between 6 and 8, possibly more, milk
ducts. The nipple of each breast includes an array of ductal orifices. Each ductal orifice
corresponds to one of the milk ducts and provides an opening to its respective duct. Each
duct includes a lactiferous sinus located between the braches of the duct and its respective
ductal orifice. Additionally, a sphincter is located at the end of the lactiferous sinus that is
proximate the nipple for preventing fluid within the breast duct from unintentionally leaking
out through the nipple. The sphincter also maintains a level of pressure within the duct that
keeps the duct from collapsing. Fluid collected from one or more of these breast ducts can
provide valuable information that may lead to identifying whether or not that patient has or is
at risk for breast cancer.

Fig. 2 illustrates a ductal access device 10 for introducing the lavage (wash) fluid into
the breast duct and retrieving a composition that includes a mixture of all, some or at least
one of the following: the introduced lavage fluid, fluid present within the duct before the
introduction of the lavage fluid, naturally occurring fluid that develops within the duct in the
presence of the access device 10 and/or the lavage fluid, and cellular material from the duct
including cellular material from the epithelial lining. The term “lavage fluid” refers to a fluid
that can be introduced into a breast duct to wash cells from the epithelial lining of the duct
and/or mix with these cells and other cells that may already have fallen from the ductal lining
in order to wash the cells from the duct. Saline is an example of a known fluid that can be
used as a lavage fluid. Other examples of known fluids that can be used as lavage fluids are
discussed below.

As shown in Fig. 1, the ductal access device 10 introduces the lavage fluid within the
breast duct 130 and retrieves the composition without collapsing or otherwise injuring the
duct 130. This is accomplished by creating a pressure differential between the ductal access

device 10 and the duct 130. As discussed below, this pressure differential includes a first,
8
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elevated fluid pressure level within the duct 130 and a second, lower fluid pressure level
within the access device 10. The established pressure differential maintains the pressure
within the duct 130 at a level that is substantiaily equal to or greater than the pressure that
naturally exists within the duct 130 prior to the infusion of the lavage fluid, as the ductal fluid
is being removed from within the duct for collection. The lower pressure within the access
device 10, as compared to the pressure within duct 130, for example as a result of external
force being applied to the breast, encourages the composition to exit the duct 130 without
causing an internal ductal pressure that is below normal ductal pressure. As a result, the duct
130 will not collapse. The area of lower pressure may be established at a location outside the
duct 130, such as shown in Fig. 3, or within an isolated chamber positioned within the duct
130. Additionally, the area of low pressure causes the retrieved composition to naturally flow
along the path of least resistance to the second, low-pressure area where it can be collected
for analysis. The pressure differentials can be between about 0.1 psi and 5.0 psi.

As shown in Fig. 3, the ductal access device 10 comprises a single lunien elongated
ductal access member 11, for example a catheter or stent, (berein after referred to as
“catheter”) and a hub 20. The catheter 11 has a first, distal end 12 that is introduced into the
breast duct 130 for establishing a pathway for the lavage fluid to enter the duct 130 and the
composition to be retrieved from the duct 130. A port 19 is located proximate the first end 12
of the catheter 11so that it opens in the direction of the breast duct. In a preferred
embodiment, the port 19 has an opening that extends diametrically across the catheter 11.
However, other openings such as those that extend in a direction that is parallel to the length
of the catheter 11 could also be used. The catheter 11 also has a second, proximal end 14 that
is opposite the distal end 12. An internal lumen 13 extends through the interior of catheter 11
between ends 12, 14. The internal lumen 13 has an inner diameter of between about six
thousandths of an inch and thirty thousandths of an inch. In a preferred embodiment, the

inner diameter is about twenty-five thousandths of an inch. In another preferred embodiment,
9
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the inner diameter is about twenty thousandths of an inch. The catheter 11 also has wall
thickness of about five thousandths of an inch. However, by making the wall thickness as
small as possible, the inner diameter can be increased for the same overall outer diameter.
The catheter 11 has an overall length of between about ten and twenty-five millimeters. In a
preferred embodiment, the working length of the catheter 11 is about fifteen millimeters. In
other preferred embodiments, it is longer, for exaniple up to about twenty-five millimeters.
These distances permit a predetermined lavage position to be achieved.

The second, proximal end 14 of the catheter 11 opens into the hub or well 20 (herein
after “hub”) as shown in Fig. 3. At the proximal end 14, an opening of the internal lumen has
a diameter of between about six and about thirty thousandths of an inch. In a preferred
embodiment, the inner diameter is about twenty-three thousandths of an inch. The catheter
11 has an outer diameter of between about ten and forty thousandths of an inch. Ina
preferred embodiment, the.outer diameter is about thirty-five thousandths of an inch.

As seen in Fig. 3, the proximal end 14 of the catheter 11 terminates at a distal end 21
of the hub 20. Alternatively, the proximal end 14 could be positioned so that it extends into
the hub 20 or the ﬁroximal end 14 could terminate before reaching the distal end 21 of hub
20. Ifthe catheter 11 terminates before the distal end 21, the catheter 11 can be connected to
the hub 20 by a connecting conduit section 28 or other type of fluid passageway. No matter
the connection between the proximal end 14 of the catheter 11 and the distal end 21 of the
hub 20, the distal end 21 of the hub 20 has an outer diameter of about four millimeters and an
inner diameter of about three millimeters. The wall thickness is about one-half millimeter.
The outer diameter at the distal end of the connecting conduit section is about three
millimeters.

The hub 20 also includes an infusion port 25 and a coliection port 27 as shown in
Figs. 3-5. Each of these ports 25, 27 is connected to any known fluid line such as a tube.

While the following embodiments will be disclosed with respect to tubes 26, 28 being
10



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 |

(43) JP 2004-528088 A 2004.9.16

WO 02/083005 PCT/US02/09583

connected to these ports 25, 27, any type of fluid conduit could be secured to the ports 25, 27,
or integrally formed with the ports 25, 27 as a continnous one-piece member, as would be
understood by one of ordinary skill in the art. The infusion port 25 is connected and secured
to an infusion tube 26 from which fluid is infused into the hub 20 and the catheter 11. A
collection tube 28 from which fluid is collected from the catheter 11and the hub 20 is secured
to the collection port 27.

The infusion tube 26 can have any length, for example it can be between about 0.25
inch and 4 feet long, and it can be connected to an infusion syringe 78 or other infusion
mechanism for infusing lavage fluid into the breast duct. Similarly, the collection tube 28
can have any length, for example it can be between about 0.25 inch and 4 feet long, and it can
be connected to a collection conduit, a collection syringe 79, or other collection device for
collecting the composition as it is drawn into the hub 20. The infusion syringe 78 and the
collection syringe 79 can be secured or otherwise attached to their respective tubes 26, 28 in
any known manner including luer locks, friction fitting or an interference fit.

The infusion port 25 is positioned as close to the proximal end 14 of the catheter 11 as
possible. In a preferred embodiment, the infusion port 25 is located adjacent the distal end 21
of the hub 20 so that the distance separating them is minimized. If the infusion port 25 is
spaced from the opening of the distal end 21, it is only separated there from by a distance £;
that is needed fo; the structural integrity of the distal end 21, such as 0.0375 inch or less. In
an alternative embodiment, the infusion port 25 can be spaced from the distal end 21 by a
distance of about one millimeter or less. In a preferred alternate embodiment, this distance is
about one-half or one-quarter millimeter.

As illustrated in Fig, 4, the infusion and connection ports 25, 27 are spaced from each
other so that the lavage fluid may be infused through the infusion port 25 and simultaneously

removed through the collection port 27. The collection port 27 is positioned at the same

11
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distance or further away from the distal end 21 than the infusion port 25. Hence, the distal
tube 28 is attached to the hub 20 at a position no closer to the catheter 11 than the infusion
tube 26. Th.s ports 25, 27 are spaced from each other by a distance ¢, that can be from about
0 to 0.010 inch, preferably being about 0.0375 inch or less. In the embodiment of Fig. 4, the
distance between the collection port 27 and tﬁe proximal end of the hub 20 is about two
millimeters,

The infusion port 25 can have any longitudinal position and circumferential position
within the hub 20 relative to the collection port 27. For example, as shown in Fig. 5, the
infusion port 25 and the collection port 27 can be at the same height along the inner wall of
the hub 20, but offset from each other by a number of degrees, such as 90 or 180 degrees.
‘When the ports 25, 27 are offset by 180 degrees, they are positioned across the hub 20 from
each other as shown in Fig. 5. In another embodiment, the collection port 27 could be located
above the infusion port 25 along the sidewalls of the hub 20. The collection port 27 could be
longitudinally aligned with the infusion port 25 or circumferentially offset from the infusion
port 25. In another embodiment illustrated in Fig. 6, the infusion port 25 forms an opening in
the immer sidewall of the hub 20 as discussed above, and the collection port 27 forms an
opening at the proximal end 23 of the hub 20 and axially aligned with the cathster 11. Like
the hub 20, the catheter 11, infusion port 25, infusion tube 26, collection port 27 and
collection tube 28 are preferably formed of a clear material so that the infused fluid and
collected composition can be seen in the catheter 11, hub 20 and both tubes 26, 28.

The tubes 26 and 28 can include fluid flow controls to adjust or prevent the fluid flow
in the hub 20 and the catheter 11. These controls can inélude, but are not limited to,
stopcocks, valves, pressure clips or other control msmbe;s that are capable of closing or
opening a respective tube 26, 28 or the catheter 11. These controls (valves or stopcocks) are

capable of operating independent of each other, e.g. so that the fluid flow in the tubes 26, 28

12
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can be separately controlled. Thus, patterns of control of the fluid flow in a lavage procedure
of a breast duct can include, e.g. an open infusion tube when the collection tube is closed, an
open infusion tube when the collection tube is open, a closed infusion tube when the
collection tube is open, and a closed infusion tube and when the collection tube is closed.
Additionally, the tubes 26, 28 may be compressible or pinchable with fingers or clamps or
other pinching or compressing mechanism so that a practitioner can manually stop the fluid
flow within each of the tubes 26, 28 when desired.

The distal end 21 of the hub 20 or the connecting conduit section can contact the outer
surface of the nipple and act as a stop 29 for preventing fhe catheter 11 from penetrating
deeper into the breast duct 130 than intended. Alternatively, the catheter 11 could have a
shoulder or other enlargement that contacts the nipple or other portion of the body and acts as
a étop 29 to prevent the further introduction of the catheter 11 and the further penetration of
its end 12 beyond a predetermined lavaging position, such as the first branch of the breast
duct or another lavaging position deeper within the duct 130. The phrase “lavaging position”
as used herein describes a location, in a breast duct between the ductal sphincter and the first
ductal branch or the first ductal branch that is intended to be lavaged. This position can be
predetermined by measturements or determined based on feel during introduction, For
example, if the branch to be lavaged is proximal the first ductal branch within the breast, the
lavaging position will be achieved when the catheter 11 is positioned by the shoulder/stop 29
so that its distal end 12 is proximate the first branch to be lavaged and in between the distal
branches that are not being lavaged and the first branch being lavaged.

In another embodiment as shown in Fig, 3, the device 10 could include a collar
located, applied or built onto the external portion of the catheter 11 to act as the stop 29 and
prevent penetration beyond the distance from end 12 to the collar so that a predetermined
depth is achieved within the duct 130 and the proper lavaging position is achieved, for

example beyond the first ductal branch. The stop 29, shown in Fig. 3, can be slid or
13
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otherwise adjustably retained on the catheter 11 so that different lavaging positions are
achieved. Additionally, the catheter 11 may have markings on its sidewall that indicate the
penetration depth of the distal end 12 of the catheter 11 into the duct 130. In a preferred
embodiment, the stop 29 can be slid along the length of the catheter 11 to the position that
carresponds to the depth within the breast that the practitioner wishes to advance the catheter
11 - the lavaging position. When this lavaging position has been reached, the stop 29 is
secured in place on the catheter 11 so that the catheter 11 cannot be further advanced into the
breast duct 130 after the stop 29 conéacts the nipple. Since the stop 29 can be adjustably
positioned along the length of the catheter 11, the effective length of the catheter 11 within
the duct can be varied so that the distal end 12 of the catheter 11 is located at any desired
lavaging position within the duct.

In any of the above-discussed embodiments, the stop 29 may contact the nipple,
another portion of the patient’s body or an artificial structure adjacent the patient (not
shown). The height of the artificial structure may be adjustably set for each individual
patient.

After the distal end of the catheter 11 is positioned within the duct 130 at the lavaging
position, the stop 29 will engage the nipple, adjacent body portion or the artificial structure as
discussed above. When this occurs, the catheter 11 will extend past the ductal sphincter 110
so that its distal end 12 is positioned in the lactiferous sinus 120 (Fig. 1) or in the main
section 132 of the duct 130 at a predetermined desired position, such as before the first
branch 135 (Fig. 1). The distance the catheter 11 extends within the duct is between
approximately ten and thirty mil‘limeters. In a preferred embodiment, the working length of
the catheter 11 is about fifteen millimeters, however, the length could be up to twenty-five
millimeters. As discussed above, the catheter 11 can be sized so that the distal end 12 of the
catheter 11 can be positioned at any point between the nipple and the first branch 135 of the

duct 130 or at any point that is deeper into the duct 130 than the first branch 135. Similarly,
14
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if desired, the distal end 12 can be sized so that it could be positioned in any one of the ductal
branches. No matter its location, the catheter 11 remains within the duct 130 during the
procedure so that the amount of the composition needed to perform a complete cytological
exam is retrieved.

The catheter 11 is formed of a material that is laterally flexible (direction at an angle
to its length) so that it conforms to the path through the ductal opening, past the ductal
sphincter 110 and into the lactiferous sinus 120. The catheter 11 is also longitudinally rigid
to resist collapsing during its insertion into the duct 130. As a result, the catheter 11 is
laterally flexible and longitudinally stiff. The catheter 11 may be composed of any
biologically compatible polymeric resin(s) or metal having suitable characteristics when
formed into the tubular catheter portions. Exemplary materials include polyvinyl chloride,
polyethers, polyamides, polyethylenes, polycarbonate, polyurethanes, copolymers thereof and
the like. The proximal portion may be formed of the same or different material as the distal
portion. Optionally, all or only portions of the catheter 11 may be reinforced with a metal or
polymeric braid or other conventional reinforcing layering.

As aresult of the properties of the materials used to form the catheter 11, the catheter
11 is able to easily move through the nipple, past the ductal sphincter 110 and into the
lactiferous sinus 120 without causing the patient discomfoﬂ. Additionally, the lateral
flexibility of the catheter 11 reduces breakage and patient injury because it is able to conform
to the shape of the passageway between the exterior of the nipple and the lactiferous sinus
120. The lateral flexibility of the catheter 11 may vary depending on the preferences of the
user. For example, some doctors may prefer a somewhat rigid catheter 11 with only a small
amount of lateral flexibility that can be quickly and easily inserted into the duct 130. The
rigidity of such a catheter 11 permits its quick introduction because its strength will cause the
passageway from the nipple to the lactiferous sinus 120 to conform to its shape. Conversely,

other practitioners may wish to have a very flexible catheter that will conform to every bend
15
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it encounters after being positioned within the nipple. As mentioned above, the longitudinal
stiffness (column strength) of the catheter 11 allows it to be advanced past the sphincter 110
and into the lactiferous sinus 120 without collapsing or otherwise deforming under pressure,
Yet, at the same time, it may be more comfortable for the patient than the rigid catheter
discussed above.

The catheter 11 is radially dimensioned to permit introduction of the distal end
through the ductal orifice and positioning the first end 12 thereof beyond the ductal sphincter
of the breast, .g., typically having an outer access tube diameter in the range from
substantially 0.010 inch to 0.10 inch, with the outer diameter at the port 19 being between
about 0.010 and 0.050 inch with a preferred range being between about 0.010 and 0.030 inch.
A preferred outer diameter may be about 0.025 inch. The outer diameter is smoothly tapered
for the comfort of the patient. This can be accomplished by a smooth continuous taper or,
alternatively, a series of small steps. The catheter 11 is preferably tapered within this range
over a length from about 0.15 to 0.075 inch.

In a preferred embodiment, the sidewall of the catheter 11 is formed as thin as
possible so that the outer diameter will be close to the same size as the inner diameter without
effecting the ability of the catheter 11 to perform its intended function. The thin sidewall of
the catheter 11 can be formed of a material, such as those discussed above, which exhibits
high column strength under axial loading. The inner diameter of catheter 11 is substantially
in the range of about 0.005 to 0.099 inch. It may be preferred to have an inner diameter in
the range of about 0.005 to 0.047 inch, with a preferred inner diamster being about 0.022
inch.

As shown with phantom lines in Fig. 3, a guide member (dilator) 40 can be positioned
within the hub 20 and the catheter 11 so that it extends from the distal end 12 of the catheter
11 for guiding and properly positioning the catheter 11 in the breast duct. The guide member

40 can have a length between about thirty-five and fifty-five millimeters, with a preferred
16
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distance being about forty-four millimeters. The guide member 40 permits the smooth
introduction of the catheter 11 into the ductal orifice and into the breast duct. This smooth
insertion can include dilating the ductal orifice so that the catheter 11 will be smoothly and
painlessly introduced into the duct 130. The guide member 40 can include a stylet, an
elongated dilator or any other type of catheter guide used to advance a catheter into a body
opening, such as a guide wire. The guide member 40 can be made of metal or hard plastic
and may have a tapered and/or an atraumatic tip 41 at the distal end 44 for gently probing,
accessing and dilating one of the ductal orifices, see Fig. 8. In addition to guiding the
catheter 11, the guide member 40 also stiffens the catheter 11 and increases its ability to be
easily positioned in the duct.

The length of the guide member 40 is chosen so that a distal end 44 will extend out of
the distal end 12 of the catheter 11 and so that the taper of the guide member 40 forms a
smooth transition between itself and the catheter 11. As a result, the length of the guide
member 40 may depend on the length of the catheter 11, the hub 20 and any conduits
extending between the catheter 11 and the hub 20. The guide member 40 tapers along its
length from its proximal end 45 or a point along its length to its distal end 44. As aresult, the
diameter of the distal end 44 is smaller than the diameter of the proximal end 45. Ideally, the
taper of the guide member 40 forms a smooth transition with the distal end 12 of the catheter
11s0 that the transition is not felt by the patient as the catheter 11 is introduced into the ductal
orifice. The smoother and more seamless the transition between the catheter 11 and the guide
member 40, the more comfortable the procedure will be for the patient. Accordingly, the
guide member 40 is sized so that its outer diameter is substantially the same or very slightly
smaller by a thousandth or two of an inch as the outer di‘arneter of the catheter 11 at the
transition point between the guide member 40 and along the catheter 11. Additionally, the
inner lumen 17 of the catheter 11 can have a beveled sidewall at the distal end 12 as shown in

TFig. 6 so that a smooth transition will be formed between the catheter 11 and the guide
17
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member 40. The taper of the guide member 40 can end at a point along the guide member 40
that is located within the catheter 11 when the guide member 40 extends through the hub 20.
After access of the duct 130 is complete, the guide member 40 can be withdrawn and the
catheter 11 positioned so that its distal end 12 is beyond the ductal sphincter within the duct.

While being inserted into the hub 20 and removed from the hub 20, the guide member
40 will pass through a pneumostatic seal 42 (or the collection port 27) at a second end 23 of
the hub 20 that is opposite the catheter as shown in Figs, 3-5. When the guide member 40 is
positioned in the hub 20, the seal 42 conforms to the shape of the guide member 40 to seal the
hub 20 at the guide member 40 and to help support and align the guide member 40 for
inserting into the catheter 11. The seal 42 also maintains the integrity of the hub 20, assists in
maintaining the pressure established within the hub 20 and permits the removal of the guide
member 40 after the catheter 11 has been positioned in the duct 130 prior to the
infusion/collection of the lavage fluid. While many different types of seals can be used, the
seal 42 should be a watertight membrane or sheath to provide a sterile environment in the hub
20 even with penetration and withdrawal of the guide member 40. The seal 42 should also
provide an appropriate amount of resistance to the guide member 40 so that the guide
member 40 can be manipulated into and out of the duct 130 and the catheter 11. Other types
of seals that will perform similar functions can also be used.

The following descriptions illustrate the use of device 10. However, these
descriptions are equally applicable to the other devices disclosed herein. Fig. 7A depicts
filling the breast duct 130 using device 10 and allowing the introduced fluid to remain in the
duct 130 for a preselected time. For example, the fluid may remain in the duct 130 for one
second to one or more hours. In a preferred embodiment, the fluid remains within the duct
130 for between ten seconds and ten minutes. Fig. 7B depicts removing the composition
through the catheter 11 that remains in the duct 130 during and after the filling of the duct

130 and collecting of the composition including biological material from within the duct.
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Fig. 7C depicts the hub 20 according one embodiment of the present invention with the
infusion tube 26 and the collection tube 28 positioned exterior to the accessed duct for
separately infusing fluid into the duct and collecting the composition from the duct.
However, as discussed above, the hub 20 could be arranged and sized so that it also extends
within the duct, As understood by one of ordinary skill, the catheter 11 and the hub 20 are
dimensioned to permit insertion of the catheter 11 past the ductal sphincter 110.

In any of the above-discussed embodiments, the infusion and coliection tubes 26, 28
can include the above-discussed stopcocks or valves for controlling the flow of the lavage
fluid into and out of the hub 20. Additionally, as discussed above, the syringe 78 can be
inserted in the end of the infusion tube 26 for infusing the lavage fluid into the duct. The
syringe 79 can also be inserted into the end of the collection tube 26 for creating an area of
low pressure in the collection tube 28 and at least part of the hub 20 for retrieving the
composition as discussed below.

During the procedure of injecting the lavage fluid into the breast duct 130 and
retrieving the composition, it is important that the access device 10 not slip out of the duct.
Hence, an anchor 60, shown in Fig. 6, can be attached to the catheter 11, the hub 20 and/or
another portion of the access device 10 that is external the duct 130 for limiting the
movement of the access device 10 relative to the nipple and possibly preventing the distal tip
12 from going beyond the lavaging position. The anchor 60, also referred to as a stop, can
prevent movement of the device 10 in a direction parallel to the length of the catheter 11 or in
a direction at an angle to the length of the catheter 11 (lateral motion), The anchor 60 can
include an elongated member, such as a medical or body tape, having at least one side
carrying an adhesive. As a result, the anchor 60 can affix, strap, tether, tape, or otherwise
anchor the device 10 to the breast during the procedure in order to ensure that the device does
not slip out of the duct. Such anchoring also provides the practitioner with better control of

the device and eliminates the need for the device 10 to be held by the practitioner or an
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assistant. Additionally, reducing the amount of motion experienced by the device 20 will
increase the comfort of the patient, free the practitioner’s hands, reduce the work required of
the practitioner and reduce the number of hands that are needed in the area of the nipple at
any one time.

In a preferred embodiment, a first end of the anchor 60 can be attached to the catheter
11 or hub 20 using any known connection, such as an opening in the anchor 60 that receives
the catheter 11 or hub 20. A lower surface of the anchor 60 includes an adhesive for securing
the remainder, ot a portion of the remainder, of the anchor 60 to the patient. Alternatively,
the lower surface could include a cohesive that permits the anchor 60 to be securely attached
to a member carrying the cohesive that is already secured to the body, such as a member
attached to the patient to carry the nipple cover disclosed in co-pending U.S. patent
application No. 09/793,110. The cohesive reduces the probability that the anchor 60 will
stick to the practitioner or fo itself during application. In any of the above-discussed
embodiments, the anchor 60 can include a release layer that is separated from the lower
surface of the anchor 60 in order to expose the adhesive/cohesive. Although the anchor 60 is
disclosed to include a strip of material having a lower surface covered with an adhesive or a
cohesive, any known manner of securing a lumen to a body may also be used.

One or more members positioned within the duct may also prevent premature
movement or removal of the catheter 11. For example, the first end 12 of the catheter 11 can
‘be anchored once it passes the ductal sphincter by the following steps: (1) placing the first
end 12 to a depth within the duct beyond the ductal sphincter and (2) setting an anchor. The
step of setting the anchor includes inflating a balloon (not shown) that will act as a stop 29
and hold the device 10 below the ductal sphincter during the infusion and collection
procedures.

The catheter 11 can have the distal portion of the catheter body stiffened over at least

a part of its length to facilitate insertion through the ductal orifice and into the ductal lumen
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of the breast duct. The stiffened distal portion of the catheter body can have an average
bending stiffness in the range from about 0.010 inch-Ibs to about 0.5 inch-lbs. Typically the
bending stiffness of the distal portion will be about 0.105 inch-lbs. The distal end 12 will
typically have a hardness in a durometer range at least greater than that of the proximal end
14, and thus generally greater than 75D. The hardness of the distal end 12 may be in arange
from about 70D to about 90D. The proximal end 14 wiil be more flexible and less stiff and
also have a lower hardness than the distal end 12. The durometer of the proximal end 14 of '
the catheter 11 can be in a range from about 45A to about 1004, and typically about 80A.
The flexibility of the proximal end 14 provides the catheter with the advantages that the distal
end 12 (which is stiffer) can be inserted into the breast duct, meanwhile the proximal end 14
can connect at its hubs with infusion or collection apparatus and not kink during the
placement of the distal portion in the breast duct. Additionally, the flexibility of the proximal
end 14 provides the advantage that once the distal end 12 ig placed in the breast duct the
catheter 11 will have less of a tendency to pull out of the duct. The stiffness of the distal end
12 benefits the procedure by allowing access into the orifice of the duct and the duct 130
itself, an action that requires a probe-like quality of the distal end 12 and distal tip in order
the duct 130 to be accessed successfully.

The body of the catheter 11 may further comprise other components, such as
radiopaque fillers; colorants; reinforcing materials; reinforcement layers, such as braids and
helical reinforcement elements; or the like. In particular it would be possible to reinforce the
distal end 12 in order to enhance its duct penetration or probe-like capabilities while
optionally limiting its wall thickness and outside diametér so that the catheter 11 can easily
access even ducts with small ductal orifices.

As shown in Fig. 9, the catheter 11 can include an atraumatic distal tip 68. The tip 68
can be contoured and/or rounded to reduce or eliminate trauma to the nipple (for example if 2

dilator is not used) and duct 130 upon entry through the ductal orifice and penetration into the
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ductal lumen, The tip 68 may also be fashioned to reduce or eliminate trauma upon
withdrawal of the tool from the duct after the lavage procedure is completed. The tip 68 can
be composed of a soft polymeric material, e.g. including polyvinyl chloride, polyethers,
polyamides, polyethylenes, polyurethanes, copolymers thereof and the like. The tip 68 can
have a diameter in the range from about 0.012 inches (0.031mm) to about 0.020 inches
(0.051mm), more typically a diameter in the range from about 0.014 inches (0.036mm) to
about 0.018 inches (0.046mm). The length of the tip 68 (extending from the distal end of the
main catheter body 66) can be in a range from about 0.25cm to about 2.5cm, more typically
in the range from about 0.50cm to about 1.8cm.

Another embodiment of the ductal ao;ess device 10” is illustrated in Figs. 10-12. This
embodiment includes an elongated accessing member (catheter) 11° having a distal end 12°, a
main body portion 13’ and a proximal end 14°. The length of the catheter 11’ is the same as
those discussed above with respect to catheter 11. The distal end 12 is similar to that
discussed above with respect to catheter 11 and has similar dimensions. The proximal end
14’ includes a well 18’ that has an outer diameter that is greater than the outer diameter of the
main body portion 13°. For example, the outer diameter of the catheter 117 is about thirty to
about thirty-five thousandths of an inch, and the outer diameter of the well 18’ is about five to
six millimeters with one-half millimeter sidewalls. A lower, outer shoulder 19’ formed at the
junction of the well 18” and the main body portion 13’ can act as a stopper to prevent the
catheter 11” from being inserted into the breast duct 130 further than intended. In one
embodiment, this shoulder is about fifteen millimeters ﬁom distal end 12°. The interior of
the well 18” forms a portion of the inner catheter lumen 17’ that extends from the proximal
end 14’ to the distal end 12 for inducing fluid into the breasts and retrieving fluids and cells
(cell clumps) from within the breast. The well 18’ has an inner diameter of about four and
one-quarter millimeters, an outer diameter of about five to five and one-half millimeters and a

length of about five millimeters. As with the above-discussed embodiments, a guide member
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40 or 40” (dilator) can be positioned within the catheter 11° for introducing and positioning it
within the duct. Alternatively, the catheter 117 can have a distal atraumatic tip 12° that allows
it to be introduced into the duct 130 without using the guide member 40, 40°.

This embodiment also includes a hub 20’ that is removably secured within the well
18’. The hub 20’ can be secured into the well 18’ in any known manner including friction
fits and interference fits. For example, the hub 20’ can be secured in the well 18° by snap
fitting a ridge 23’ or the like within a groove 24’ in the inner sidewall of the well 18°. In an
alternative embodiment, the ridge 23° could be part of the inner sidewall and the groove 24
could be formed in the hub 20°. In the illustrated embodiment, a distal end 21’ of the hub 20°
is retained within the well 18 by a Iuer lock or friction fit. The distal end 21” of the hub 20’
includes a tapered region having an outer diameter of about two millimeters that is smaller
than the inner diameter of the catheter well 18 by a quarter of a millimeter or less so that a
friction fit is achieved when the distal end 21’ of the hub 20 is positioned within the well 18’
as shown in Fig. 12. The hub 20’ can have an internal diameter that is greater than that of the
internal diameter of the catheter 11°.

Like the hub 20, the hub 20” includes a closed proximal end 22’ that prevents fluid
from escaping from within the hub 20’ (as shown in Fig. 4 with respect to hub 20). Unlike
the hub 20, the end 22’ of hub 20’ does not include a centrally positioned opening for
receiving an insertable guide member 40, 40°. However, like hub 20, hub 20’ includes an
infusion port 25° and a collection port 27’ that are the same and operate the same as infusion
port 25 and collection port 27. Similarly, port 25’ and port 27° can be positioned on the
sidewall of the hub 20" in any of the manners and orientations discussed above with respect
to hub 20. In a preferred embodiment, the hub 20° has an overall length of about twelve
millimeters and the infusion. port 25 is spaced from thé collection port 27° by a distance of
about six millimeters. The infusion port 25 is spaced from the distal end of the hub 20’ by a

distance of about one millimeter or less and the proximal end 22’ by a distance of about ten
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millimeters. As a result, when the collection port 27" is located at the proximal end 227, the
infusion port 25 is spaced from the collection port 27’ by about ten millimeters.

In an alternative embodiment, the infusion port 25 is formed in the sidewall of the
catheter 11° or the well 18", A corresponding opening can also be formed in the sidewall of
the hub 20° and aligned with the port 25° of the well 18’ so that fluid introduced through the
infusion port 25’ enters the catheter 11’ and moves into the duct 130. In this embodiment,
the infusion port 25 is positioned as close to the nipple surface as possible.

Unlike the device 10 where the dilator 40° is positioned through the hub 20 and the
catheter 11 in order to position the catheter 11 in the breast duct, the device 10’ is positioned
by first locating the catheter 11” in the duct 130 and then securing the hub 20° to the catheter
11”. In this embodiment, the dilator 40 is positioned in the catheter 11° so that its distal end
41’ extends through and beyond the distal end 12 of the catheter 11° as shown in Fig. 11.
The handle 42 of the dilator 40°can be located near or partially in the well 18°. After the
dilator 40’ is positioned in the catheter 11°, the catheter 11’ is introduced through the nipple
and into the breast duct 130 to a desired depth where end 12° achieves a predetermined
lavaging position. In one embodiment, the desired depth is distal the ductal sphincter and
proximal the first branch of the duct. Once the catheter 11” is set to the desired depth, the
dilator 40” is removed from the catheter 117 and the distal end 21° of the hub 20’ is fitted into
the well 18 while the catheter 18’ is still in the duct 130 so that a fluid passageway 35°
extending through the distal end 21° of the hub 20’ is aligned with the lumen 17° in the
catheter 11°. This creates a fluid path between the hub 20” and the catheter 11°. After the
hub 20” is secured in the well 18’, the device 10°, including hub 20, is operated in the same
manner as discussed below with respect to device 10.

Like the catheter 11 and hub 20, the well 18’, alone or in combination with the hub
20°, does not cause the catheter 11 to tip or fall to one side after being positioned within the

duct 130. As a result, these parts of the devices 10, 10° do not torque or otherwise deform the
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duct 130 so that the duct 130 is twisted and/or the flow of fluid and biological material out of
the duct 120 impeded.

While the following discussions are applicable to both catheter 11 and catheter 11°,
for ease of explanation, the discussion will be limited to catheter 11. In a first embodiment,
the distal end 12 of the catheter 11 is inserted into the breast duct 130 in a closed position and
then opened after it has reached a desired location, such a distal the ductal sphincter. As
shown in Fig. 13, the distal end 12 of the catheter 11 is closed before it is introduced into the
breast duct. When closed, the outer diameter of the distal end 12 is the same as discussed
above - between about ten and thirty-five thousandths of an inch, with a preferred diameter
being about thirty thousandths of an inch. In one embodiment, the outer diameter of the
distal end 12 is about the same as the outer diameter of the distal end of a conventional
dilator. The distal end 12‘ also includes openings 210 defined by sidewalls 211 that extend
between the inner and outer walls of the catheter 11 as shown in Fig. 14. After the distal end
12 has been introduced into and positioned within the breast duct, the distal end 12 is opened
along operﬁr;gs 210 by an opening mechanism 200 so that the inner lumen of the catheter 11
is open to the breast duct. The catheter 11 could be formed of any known flexible
biocompatible material that includes good column strmém. For example, the material could
include polyethylene, high-density polyethylene, urethane or other known plastics.
Alternatively, as shown in Fig. 13, the distal end 12 or all of the catheter 11 can be formed by
any known, biocompatible shape memory material that will achieve an open distal end 12 in
response to a stimulus such as electric cutrent, heat or the like. In one embodiment, the shape
memory material is nickel-titanium (NiTi or Nitinol).

‘When open, as shown in Fig. 14, the distal end 12 has an inner, open diameter of
about at least twenty to twenty-five thousandths of an inch, The inner diameter of the opened
distal end 12 can be greater than that of a conventional catheter because of the flexibility

provided by the openings 210 on the sidewalls and the opening mechanism 200 or shape
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memory materials. The opening mechanism 200 and/or shape memory material can also be
used to close the distal end 12 in order to trap collected cell samples and cell clumps in the
catheter 11.

In a first embodiment, the opening mechanism 200 includes a wire 251 that extends
through the sidewall of the catheter 11. The wire 251 has a distal end 252 connected to the
distal end of the catheter 11 as shown in Fig. 14. A proximal end 253 of the wire 251 extends
from the proximal end of the catheter 11 so that an operator can manipulaie it. A lever or
series of levers could be used in place of the wire 251. In an alternative embodiment, the
opening mechanism 200 can include the gnide member 40 positioned through the inner
lumen of the catheter. This guide member 40 will spread open the distal end 12 of the
catheter until it locks in the open position. Expandable springs with releasable tension and/or
shape memory materials could also be used. A first wire 251 can stop at one side of the
opening and a second wire 251 can extend across the opening along the side of the catheter as
shown in Figs. 14A-14B. The two wires can be operated separately or together for
individually or simultaneously opening or closing the sides of the opening 210. The
embodiment shown in these figures includes an atraumatic rounded distal end. Fig. 14C
illustrates an embodiment in which the opening 210 is offset along the catheter 11 and the
moving portion of the catheter is larger than the stationary portion.

In an alternative embodiment illustrated in Figs. 15 and 16, the distal end 12 of the
catheter 11 includes a main, stationary section 305 and a distal, sliding portion 310 that can
be moved toward the proximal end 14 when an opening mechanism 350 is activated. As
shown in Fig. 16, the sliding portion 310 is moved along the length of the catheter 11 so that
its distal end 312 slides beyond the end of the non-moving portion of the catheter 11. After
the sliding portion has been fuily retracted, the distal end 12 includes an opening 315 that
extends along the longitudinal axis of the catheter 11. The opening 315 extends along the

longitudinal axis of the catheter about six to twenty-five thousandths of an inch and across
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the inner diameter of the catheter 11 which is about the same as discussed above for the
embodiment illustrated in Fig, 1.

The opening mechanism 350 can include a wire 351 or other member that extends
from the proximal end 14 to the sliding portion 310 as shown in Fig. 15. The practitioner can
pull the proximal end of the wire 351 so that the sliding portion 310 of the catheter 11 moves
upward along the cathéter 11 in the direction of the proximal end 14. The wire 351 is then
forced downward toward the distal end 12 when the sliding portion 310 is intended to be in
the closed position, such as before the catheter is inserted into the breast duct 130 and in
preparation for removing the catheter 11 from the breast.

In another embodiment, the catheter 11 is similar to that illustrated in Fig. 15.
However, instead of including a single sliding portion, the proximal end 12 includes a pair of
sliding portions 305, 310. Similarly, the obening mechanism 350 includes two wires 351 as
shown. The first wire 351 moves the first sliding portion 310 when it is moved toward the
proximal end 14 or the distal end 12, The second wire 351 moves the second sliding portion
310 in a similar manner to the first sliding portion 310. When both of these sliding portions
310 are in an open position, such as when the catheter 11 is positioned within a breast duct,
the diameter of the opening 355 of the catheter 11 is between about six to twenty-five
thousandths of an inch. In preferred embodiments, the inner diameter is about twenty or
twenty-five thousandths of an inch.

Fig. 17 illustrates an additional embodiment of the present invention. In this
embodiment, the sliding portion 310 moves downward and away from the distal end of the
catheter 11. As the sliding portion 310 moves downwara under the influence of the opening
mechanism 350, it can also move away from the remainder of the distal end 12 of the catheter
11 so that an opening 359 is formed at the distal end 12 for collecting samples (cell clumps,
fluids, etc.) from within the duct. Also, the sliding member 310 cambe used to trap samples

within the catheter 11. In operation, the closed catheter 11 is introduced into and seated in
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the breast duct. Next, the sliding member 310 is opened using the wire or linkage 351 of the
opening system 350. Once the distal end 12 of the catheter 11 is open, lavage fluid is
introduced into the breast duct. The samples can be collected in the open distal end 12 using
external pressure applied to the breast while it is being massaged or negative pressure applied
to the proximal end 14 of the catheter 11. Retracting the wire or linkage 351 closes the distal
end 12 of catheter 11.

In another embodiment shown in Fig. 18, the distal end 12 includes a beveled surface
portion 410 and a rounded end portion 420. The beveled surface portion 410 extends from a
longitudinal sidewall of the catheter to the rounded end portion 420. The beveled surface
portion 410 includes the opening to the inner lumen 17 of the catheter 11 that extends at an
angle to the longitudinal axis of the catheter 11. As a result of the angle of the beveled
surface portion 420, the opening to the lumen 17 can be directed at 2 ductal branch for easy
and direct introduction of fluids into a branch, especially an angled branch. The orientation
of the lumen 17 opening can also make collection of samples from these branches easier.
Moreover, the opening can be larger than traditional openings to catheter lumens so that
collection is easier and more efficient. The angle of the beveled surface is between about
thirty and sixty degrees, with preferred angles being about forty degrees and forty-five
degrees. As seen in Fig 18, the rounded end portion 420 forms a bulbous tip at the distal end
12 that extends from the outer sidewall of the catheter 11 to the distal most portion 412 of the
angled surface 414 of the beveled surface portion 410. The rounded end portion 420
eliminates any sharp edges at the distal end 12 and permits the smooth introduction of the
catheter 11 into the duct.

The following discussions are equally applicable to both catheter 11 and catheter 11°,
However, for clarity of explanation, the discussion will focus only on catheter 11. The guide
member 40 can be a conventional dilator having a solid cross section at its distal end 44 as

shown in Fig. 19. Alternatively, the guide member can include one of the distal ends
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illustrated in Figs. 20-22. Each of these illustrated distal ends 44 has at least a portion that is
hollow so that it can carry and/or deliver a medicament to the nipple, the ductal lining and/or
the sphincter. The medicaments include any of the above-mentioned medicaments including
lubricants, topical anesthetics and antibiotics. One medicament that can be carried by the
distal end is lidocaine.

The catheter tip illustrated in Fig. 20 includes a plurality of openings 49 spaced
around the circumference of the dilator 40, The openings 49 extend along the dilator 40 so
that their major axis is perpendicular to the longitudinal axis of the dilator. These openings
49 can also narrow as they approach the distal end 44 of the dilator 40. The openings 49
carry a predetermined amount of a medicament that is applied to the nipple, ductal lining or
sphincter as the dilator is introduced and positioned in the duct. In the embodiment
illustrated in Fig. 21, the major axis of the openings extends parallel to the longitudinal axis
of the dilator 40. In the embodiment illustrated in Fig. 22, the distal end 44 includes a
plurality of smaller openings positioned around the distal end 44 in a random or
predetermined pattern. In any of the above-discussed embodiments, the medicament is
provided in the openings 49 by dipping the distal end 44 in the medicament. In an alternative
embodiment, the medicament is introduced to the openings 49 in the distal end 44 through an
internal lumen 48 that is open at a proximal end of the dilator 40. The proximal end of the
dilator 40 can receive a medicament introduction systexﬁ that introduces the medicament into
a proximal end of the inner lumen 48. The medicament then flows through the lumen 48, out
the openings 49 and into contact with the ductal lining. In one embodiment, the introduction
system includes a syringe or other known medicament introducing members. These
medicament introduction openings are not limited in use to the guide member 40. Instead,
they can also be provided to the distal end of any of the above-mentioned catheters 11, 11°.

In the exemplary embodiment, the distal and proximal portions of the catheters 11,

117 and/or the dilators 40, 40’ can be coexiruded. The coexirusion process can generate the
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intermediate zone in accommodating the differential cross-sectional geometry of the proximal
to the distal portions.

The invention also provides systems and kits for collecting cellular material from a
breast duct. The system comprises any of the above discussed access devices 10, 10°, a
premeasured solution to infuse into the duct (optional), instructions for use of the catheter and
lavage fluid to access a breast duct and retrieve the composition and, optionally, any one or a
combination of the agents discussed in U.S. Patent Application No. 09/473,510. It is possible
to use any of the above-discussed embodiments of the access device 10 with the system. The
instructions can set forth any of the methods described herein, such as the method for
obtaining the composition from a human breast milk duct comprising introducing the
provided ductal access device 10 having an at least one lumen catheter 11 into a breast duct,
introducing a lavage fluid through the catheter 11 into the duct, wherein a volume of at least 2
ml is present within the duct for a preselected time; and collecting at least a portion of the
composition in the duct after the breast has been massaged through the ]umeq of the access
device.

The lavage fluid used with any of the above discussed access devices 10, 10° or the
methods discussed below can be any of those disclosed in U.S. Patent Application No.
09/473,510, which has previously incorporated by reference. For example, the kit 60 could
include saline, phosphate buffered saline, a nonabsorbable fluid, an isotonic solution, an
osmotic solution, a hypotonic solution, a hypertonic solution, a protein, a colloid, a sugar, a
polymer, mannitol, sorbitol, glucose, glycerol, sucrose, raffinose, fructose, lactulose, sodium
chloride, polyethyleneglycol (PEG), maltodextrin, dextran (e.g. dexiran 70), hydroxyethyl
starch, fluid gelatin, a synthetic colloid, an antibody, a binding protein, albumin or any other
lavage fluid discussed herein or that is known in the art. Additionally, the lavage fluid could

include any of the agents discussed in U.S. Patent Application No. 09/473,510.
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As discussed above, the present invention also includes a method for lavaging a breast
duct. This method generally includes the steps of introducing any one of the above discussed
ductal access devices 10, 10 into the breast duct 130, locating the first end 12 of the catheter
11, 117 at a desired position within the duct 130, introducing a lavage fluid into the duct 130
for washing the duct 130, retrieving a composition from the breast that includes cellular
material from the duct and collecting the retrieved composition for ¢ytological examination.
For clarity, the method according to the present invention will be discussed as it relates to
device 10. However, this discussion is completely applicable to the device 10°.

At the beginning of the procedure, a ductal access patient’s nipple is cleaned with
alcohol, and dekeratinized with cerumetix. An aspiration cup is then placed on the nipple and
areola and the patient’s nipple is aspirated to identify the breast duct yielding the fluid. The
duct(s) that yields the fluid is (are) then accessed using one of the above-discussed dilators
that extend from one of the above-discussed catheters.

The method also includes the step of preparing the device 10 including the catheter 11
for introducing into the breast duct through the ductal opening. The practitioner can
determine the depth that the catheter 11 needs to be inserted into the duet 130 prior to
inserting the catheter 11 into the duct 130 or after the catheter 11 has been inserted into the
duct 130 so that the desired lavaging position is achieved. If the practitioner does determine
the depth for insertion, the stop 29 can be used to establish the desired positioning of the
distal end 12 in the ductal network. Alternatively, the practitioner can use presized devices
10 that include stops in predetermined locations that stop the insertion of the catheter 11 at a
predetermined depth.

The practitioner will then obtain a dilator 40 and position it within the hub 20 and the
catheter 11 (or just the catheter as discussed above). During this step, the practitioner can
determine the size of the dilator 40 that needs to be used to dilate the ductal orifice to the

proper size. Alternatively, the dilator 40 can already be positioned within the hub 20 and the
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catheter 11 of a device 10. In this instance, the practitioner will select the device 10 that
meets the size requirements — length and outer diameter — needed for a particular patient.
After the dilator 40 is securely positioned within the catheter 11, the dilator 40 and catheter
are advanced into the ductal orifice, past the ductal sphincter 110 and into the lactiferous
sinus 120 and/or the opening to the main trunk 132 of the duct 130 before the first branch
135. However, as discussed above, the catheter 11 could be advanced so that its end 12 is
positioned at any point within the duct 130 or the braches of the duct. Once the catheter is
properly seated within the duct 130, the anchor 60 (if provided) can be applied to the body or
other secured member for holding the device IQ in the position intended by the practitioner.
Additionally, the dilator 40 can be withdrawn from the catheter 11 after the catheter 11 is
comfortably seated within the breast duct 130.

As discussed above, the syringes 78, 79 can be connected to the infusion tube 26 and
the collection tube 28 before or after the catheter 11 has been positioned within the duct 130.
The method includes introducing a volume of between 10 ml and 25 ml of lavage fluid into
the duct 130 until resistance is felt in the infusion syﬁngéA The assumption made at that point
is that the duct is filled with the infusion fluid. This step is also referred to as priming the
system. After the duct has been filled, the infusion tube 26 is closed and the collection tube
28 is opened.

A volume of at least 2 ml is allowed to remain in the duct 130 for a preselected time
that can range from less than or about one second to about an hour, including any length of
time in between. During the time that the lavage fluid remains in the breast duct 130, it may
mix with the ductal fluid already present in the duct 130 in response to externally applied
breast massaging. The breast is massaged, preferably from the bottom, and then squeezed.
Since the fluid within the duct 130 may accumulate cellular material either from the ductal
walls or that is already present in the existing resident ductal fluid, a cloudy fluid from within

the accessed duct is thus caused to enter the clear or partially clear hub 20 and begin to exit
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the hub through the collection tube 28. To encourage the fluid to exit, the infusion tube 26 is
opened and additional infusion fluid is forced into the hub 20, causing more cloudy fluid to
exit through the collection tube 28. Before or between the collection steps, the duct 130 may
be refilled with the lavage fluid. For example, the lavage fluid may be infused into the duct
130 until a point of resistance to infusion is again felt, at which point it may be considered
that the breast duct is once again filled with lavage fluid, and the just infused fluid can be
allowed to reside in the duct for a preselected time.

‘Where a manifold hub 20 is present in the access device 10, once the lavage fluid
mixes with ductal fluid and cellular material is passed out of the duct 130 and into the hub 20,
collection may be facilitated from the collection tube 28‘without risk of collapsing the ductal
wall by creating low (negative) pressure in the collection tube 28 (e.g. using a syringe and
pulling back to collect material into the syringe). Additionally, or alternatively, as discussed
above, the hub 20 filled with collected material may be flushed into the collection tube 28
using an infusion of lavage fluid from the infusion tube 26. The fluid flow into and out of the
infusion and collection tubes 26, 28 may be conirolled as discussed above.

During the introduction of the lavage fluid into the duct 130, the practitioner can
cither (1) introduce the lavage fluid until the breast duct is filled and then massage and
squeeze the breast to help mix the fluids, or (2) fill the duct in stages while massaging and
squeezing the breast in between each filling stage. Massaging and squeezing the breast in an
upward direction from its base may facilitate collection of the infused fluid and the mixture
of ductal fluid, lavage fluid and cellular material. The actions of massaging and squeezing
the breast may also provide some disruption of the cells on the ductal walls, thereby
increasing a yield of cellular material from the procedure. Obtaining the mixture with a
collection lumen can be further facilitated in some cases with aspiration applied into the hub

20 or the lumen 17.
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The total amount of the infused lavage fluid within the duct 130 will depend on the
size of the duct. For example, larger breasts may have larger ducts that will accept more of
the lavage fluid than a smaller breast with smaller ducts. The volume of infused lavage fluid
can range from about 10 ml to about 50 ml or greater, with many ducts accepting 12 ml to 25
ml. Since the amount of fluid will vary with the size of the duct, a duct is usually considered
full when the person introducing the fluid through the device 10 feels a significant level of
resistance. The lavage fluid can be incrementally introduced into the duct.

Once the preselected amount of time for retaining the lavage finid within the duct 130
has elapsed, the infused fluid and the contents of the duct with which it has mixed are
collected. If the ductal access device 10 is used to access the duct 130 and infuse the fluid
into the duct 130, the in-dwelling catheter 11 remains in the duct 130 to collect the mixed
fluid and duct contents. As discussed above, a preferred embodiment of the present invention
is to use the above-described single lumen catheter 11 for accessing the duct and obtaining
the mixed fluids and duct contents. However, it is also possible to use one of the double
lumen devices described in U.S. Patent Application No. 09/473,510, which has been
previously incorporated by reference. Also, as mentioned above, no matter which catheter is
used, the catheter remains in place in the duct 130 during the infusion, preselected waiting
time (e.g. less than one second or about one second to one hour), and collection of the lavage
fluid mixed with ductal fluid and cellular material from the breast duct.

The method permits a single duct to be accessed Iand the cellular material from the
duct to be obtained without allowing the cellular material or ductal fluid from the accessed
duct to contact the cellular material or ductal fluid of any other duct, or cellular material or
ductal fluid that happens to be residing on the nipple surface. This prevents the
contamination of fluids from separate duets, and thereb§ provides the opportunity to analyze
a single individual breast duct separate from other breast ducts of the patient. Accessing a

single breast duct also provides the opportunity to collect ductal fluid and cellular material
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from the chosen breast duct separate from other ducts in the breast, without mixing or
contacting the collected fluids and cellular material with that.of the other ducts. This, in turn,
provides the opportunity to analyze the condition of the accessed duct separately.

Modifications to the method of lavage can include that the patient is seated during the

lavage procedure, rather than the standard or classic supine (face up) position. In addition,

"the patient may be lavaged in a prone position, face down, with nipples and breast down. The

prone face down position takes advantage of gravity and allows the breast ducts to drain into
the collection receptacle during the procedure when the outflow port is open. Thus, the
lavaging procedure can include infusing the breast duct with a lavage fluid through an open
inflow lumen while an outflow lumen is closed; closing the inflow lumen when the duct is
filled; squeezing or massaging the breast from the bottom of the breast or both; and opening
the outflow lumen to collect the lavage fluid.

The lavage fluid that is introduced into the duct can comprise any biocompatible
agent or solution. Thus, the lavage fluid can comprise e.g. saline, phosphate buffered saline.
Additionally or alternatively, the lavage fluid can comptise an agent or agents or solution that
reduces the ability of th;e fluid or agent to diffuse through the ductal wall or otherwise leave
the duct and enter other parts of the body. Accordingly, the lavage fluid may comprise a
nonabsorbable fluid, an isotonic solution, an osmotic solution, a hypotonic solution or a
hypertonic solution. Fluid or agents may be administered to the breast duct in order to
facilitate, increase, and/or optimize the amount of material obtained or obtainable from the
breast duct during the procedure. Agents or solutions that may comprise the infused lavage
fluid can include, e.g. protein, colloid, sugar, polymer, mannitol, sorbitol, glucose, glycerol,
sucrose, raffinose, fructose, lactulose, sodium chloride, polyethyleneglycol (PEG),
maltodextrin, dextran (e.g. dextran 70), hydroxyethyl starch, fluid gelatin, albumin, a

synthetic colloid, an antibody or part of an antibody, or a binding protein.
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Once the lavage fluid had been infused in the duct and the 1e.wage fluid and ductal
fluid is collected from a breast duct, the cellular material can be separated and can be
examined. Fluid collected from the milk ducts, can include constituents of biological fluids,
e.g. those typically found in breast duct fluid, e.g. water, cells, cellular markers, molecular
markers, nucleic acids, proteins, cellular debris, salts, or organic molecules. These
constituents can be analyzed by any appropriate method depending on the practitioner's
purposes in obtaining the fluid.

The fluid can comprise molecular and cellular materials including e.g. ductal
epithelial cells and abnormal cells. Specifically, the cellular material can include, e.g.
substances selected from the group consisting of whole cells, cellular debris, proteins, nucleic
acids, polypeptides, glycoproteins, lipids, fats, glycoproteins, small orgt;nic molecules,
metabolites, and macromolecules. Analysis of the ductal epithelial cells and/or the molecular
and cellular material in the ductal fluid can proceed as described in U.S. Patent application
No. 09/473,510. Whole cells can be examnined by cytology, or any other suitable method for
analyzing the condition of the cells. The cells can be analyzed for cellular, protein, nucleic
acid, or other molecular prognostic information for an evaluation of the condition of the
breast or breast ducts. Removal of cells can be conducted in the presence of the agent, and
preferably the action of the osmotic and/or oncotic agent provides for removing cells that can
be analyzed.

The retrieved fluid can further comprise constituents of the breast milk duct fluid, e.g.
including water, cellular markers, molecular markers, nucleic acids, proteins, cellular debris,
salts, or organic molecules. Analyses can be made that identify molecular or cellular
markers, cellular characteristics, e.g. by cytology, and for making any other assessment of
any of the constituents of the fluid.

Conditions in & breast milk duct that are desirable to diagnose include a cancer or

precancer condition. The precancer condition can include atypical ductal hyperplasia (ADH)
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or low grade ductal carcinoma i situ (L.G-DCIS). The diagnostic agent may also have the
ability to diagnose other breast related conditions, including, e.g. fibrotic, cystic or conditions
relating to lactation.

Diagnostic agents can be mixed with the ductal fluid (either in the lavage procedure,
or after the fluid is collected). Other markers present in the cellular material, ductal fluid -
generally, or other material obtained from the breast duct can be analyzed as is appropriate
for the marker being sought, including e.g. binding assays, immunohistochemistry, or using
other analytical technology for distinguishing and identifying biological molecules obtained
from biological material.

The diagnostic agents can include tags for detecting lesions or other abnormalities or
characteristic anatomical or molecular identities in the breast ducts, including e.g. chemical
tags or antibodies. The tags may provide the capacity for visualizing the location of a lesion,
including, e.g. fluorescent tags, or biotinylated tags. Antibodies can also be tagged so that the
binding antibody is identifiable. Antibodies can be whole antibodies, or parts of antibodies
including, e.g. Fab fragments, heavy and/or light chain fragments, single chain antibodies and
other modified antibodies commonly known about and used in the field of antibody-assisted
diagnosis. Diagnostic antibodies or other tags can be to a number of markers.

As understood, the cellular materiai is analyzed for the presence of soluble factors or
other components that might indicate the presence of cancerous or precancerous ductal
epithelial cells in the duct. The epithelial cells retrieved from the breast duct can be analyzed
for protein markers, nucleic acid markers, chromosomal abnormalities, or other characteristic
changes that would signal the presence of cancerous or precancerous cells. In addition, other
cells found in the duct can also be analyzed, e.g. for an increase or decrease in these cells as
compared to normal ductal fluid, or for qualities of these cells themselves. Thus, the
condition of the breast duct can be analyzed e.g. for soluble protein content or presence of

other ductal fluid components, including also secreted products of ductal epithelial cells) or
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the ductal epithelial cells themselves can be analyzed, for example, for cell morphology, for
protein markers, for nucleic acid markers, and for biochemical markers.

In addition, any of the cells of the duct can be analyzed for morphological
abnormalities in cell components, including, e.g. morphological abnormalities of the nucleus,
cytoplasm, Golgi apparatus or other parts of a cell. Cell morphology can serve to establish
whether the ductal epithelial cells are normal (i.e. not precancerous or cancerous or having
another noncancerous abnormality), precancerous (i.e. comprising hy.pelplasia, atypical
ductal hyperplasia (ADH) or low grade ductal carcinoma in situ (LG-DCIS)) or cancerous
(i.e. comprising high grade ductal carcinoma in situ (HG-DCIS), or invasive carcinoma).

Analysis of cell contents may serve to establish similar staging as established by
morphology, capturing generally a progression of a precancerous or cancerous condition in
the cells. The cells can be analyzed for whether they do ;)1' don't aggregate (e.g. in clumps) or
by making comparisons of the ductal epithelial cells with other cell types retrieved in the
ductal fluid (e.g. macrophages, lymphocytes, foam cells and other possible components of
ductal fluid). The ductal epithelial cells can be analyzed for their molecular cnnt(;nts ar the
morphology of the ductal epithelial cells, including, e.g. protein markers, nucleic acid
markers, biochemical markers in the cells or on the cell surfaces or for any evidence of
neoplasia.

Chromosomal abnormalities in ductal epithelial cells can also provide information and
act as a marker to identify cancer or precancer as is known. Many known. breast cancer
markers are discussed and described in readily available medical textbooks on breast cancer.

Administering fluid to the ductal lumen for the purpose of collecting that fluid mixed
with the fluid from the duct is complicated by the fact that absorbable lavage fluids are partly
absorbed into the breast from the duct. Thus, the fluid retrieved is less than that infused, even
considering that it includes the ductal fluid that was residing in the duct. Administering an

agent in the lavage fluid that is capable of increasing or maintaining the fluid volume in the
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duct is a great advantage to the process. Thus, the invention provides administering a
nonabsorbable fluid or a fluid that actually draws fluid to it, e.g. an oncotic or osmotic fluid
in the process of collecting fluid from the duct: Administering the nonabsorbable fluid has
the advantage also of providing the practitioner with a way to monitor or standardize the
ductal fluid and cellular returh in any given volume of fluid infused and retrieved. For
example 10 ml of the nonabsorbable fluid is administered to the duct, and 9.5 ml of that fluid
is collected. Maybe 100 epithelial clusters are contained in the fluid collected. This
information can be noted, and during future procedures on that same duct can be compared.
The advantage of using a nonabsorbable is that the ductal fluid yield may be increased with
the retrieval of mést or all of the infused fluid, and the practitioner will be able to keep track
of the amount infused versus the amount collected.

‘A nonabsorbable fluid can be used in order to provide a standardization to the process
so that the amount infused can be correlated with the amount collected, knowing that since
th§ fluid cannot be absorbed in the duct, and collecting of all or most of the fluid that is
infused is possible. Other agents that can be used to increase the amount of collectable fluid
in the ductal lumen can also be used with the present invention. Examples of these agents are
disclosed in co-pending U.S. Patent Application No. 09/473,510.

The various features of the catheters described above can serve fo facilitate the
practice of the lavage procedure. For example, the narrow distal tip provides the catheter the
ability to penetrate the ductal orifice and move the catheter into the ductal humen for
performing the lavage procedure; the larger diameter of the proximal portion inhibits the
catheter from passing too deeply into the duct, and stops the penetration of the catheter at the
place where the distal portion ends and the proximal portion begins; the atraumatic tip
provides the catheter the ability to penetrate the duct without trauma to the tissue walls of the
ductal lumen; the stiffening material placed in at least a part of the distal poriion of the

catheter (e.g. a stiffening wire or a supporting braid or the like) provides the practitioner with
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stiffness to better control the entry and further penetration of the catheter into the ductal
lumen,; the ports on the Iumens provide the catheter the ability to infuse liquid into the duct
from the infusion lumen and the ability to aspirate or collect fluid from the duct into the
aspiration Jumen.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be readily apparent to
those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the
appended claims. It is also contemplated that the catheter could include multiple,
concentrically positioned or adjacently positioned lumens that open in opposite directions.

Additionally, contrast fluids can be used as the lavaging fluid.
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WHAT IS CLAIMED 1S:

1. A device for accessing a mamimalian duct and collecting cellular material from
within the duct, said device comprising:

a catheter for being positioned within the duct, said catheter having a proximal end
and a distal end, said distal end including an opening for delivering lavage fluid within the
duet and receiving cellular material from within the duct;

a manifold hub in fluid communication with the catheter, said manifold hub
comprising a distal end having a first port that is axially aligned with an internal lumen of the
catheter, a second port positioned within the hub for infusing fluids into said hub and a third
port positioned within the hub for collecting fluid from within the hub.

2. The device according to claim 1 wherein said manifold hub includes at least
one sidewall that extends parallel to a longitudinal axis of the device, said at least one
sidewall includes the infusion port and the collection port.

3. The device according to claim 2 wherein said vinfusion port and collection port
are aligned with each other along the at least one sidewall of the hub.

4. The device according to claim 3 wherein the infusion port is positioned
proximate the first port rc?lative to said collection port.

5. The device according to claim 3 wherein the collection port is positioned
between the infusion port and a proximal end of the hub.

6. The device according to claim 2 wherein said hub has a substantially circular
cross section, and said infusion port and collection port are circumferentially spaced from
each other around the hub.

7: The device according to claim 1 further including an infusion line connected

to the infusion port and a collection line connected to the collection port.
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8. The device according to claim 7 further including a fluid infusing member
removably secured to a terminal end of the infusion line for delivering fluid to the infusion
line and the hub.

9 The device according to claim 8 wherein said infusing member comprises a
syringe.

10. The device according to claim 7 further including a collecting member
removably secured to a terminal end of the collection line.

11, The device according to claim 10 wherein said collecting member comprises a
syringe.

12.  The device according to claim 1 wherein the distal opening of the catheter is
capable of being moved between a closed position and an open position.

13.  The device according to claim 12 further including a mechanism for moving
the distal catheter opening between. the open and closed positions.

14.  The device according to claim 13 wherein said mechanism includes a wire
extending between the proximal and distal ends of the catheter.

15. The device according to claim 12 wherein said distal end of the catheter is )
formed of a shape memory material that opens in response to the application of a stimulus.

16, The device according to claim 15 wherein said stimulus includes heat or
electric current.

17. The device according to claim 15 wherein said shape memory material is
Nitinol.

18.  The device according to claim 12 wherein the distal end has a larger opening
than the proximal end of the catheter when the distal end is in the open position.

19. The device according to claim 1 further including a guide member for

introducing the catheter into the duct.
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20. fhe device according to claim 19 wherein the guide member includes a dilator
having a tapered distal end.

21, The device according to claim 20 wherein the distal end of the dilator includes
at least one opening for receiving a medicament.

22. The device according to claim 21 wherein the medicament is lidocane.

23. The device according to claim 1 wherein the distal end of the manifold hub is
removably secured within the catheter.

24.  The device according to claim 23 wherein the distal end of the manifold hub
forms a luer lock connection with the catheter.

25. A ductal access device comprising a first elongated member for positioning
within a breast duct, said first member comprising an internal himen, and a manifold hub
removably secured to said first member and being in fluid communication with a proximal
end of the first elongated member.

26. The device according to claim 25 wherein said manifold hub includes a first
opening that is axially aligned with the internal lumen of the elongated member.

27. The dgvice according to claim 26 wherein said first opening is located at a
distal end of the hub that is secured to said elongated member.

28. The device according to claim 27 wherein said manifold hub includes a
sidewall carrying an infusion port and a collection port, said infusion port being positioned
between the collection port and the first opening,

28.  The device according to claim 26 wherein said first opening is positioned at a
proximal end of the manifold hub, and a sidewall of the manifold hub extends between the
first opening and a distal end of the manifold hub.

29. The device according to claim 28 wherein the distal end of the hub includes an

opening in fluid communication with the inner lumen of the catheter, said sidewall includes a
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fluid infusion port for delivering fluid to the hub, and the first opening forms a collection port
for collecting fluid from said manifold hub.

30.  The device according to claim 28 wherein the distal end of the hub includes an
opening in fluid communication with the inner lumen of the catheter, said sidewall includes a
fluid collection port for receiving fluid from within the hub, and the first opening forms a
fluid infusion port for delivering fluid to the hub.

31. The device according to claim 25 wherein the elongated member comprises a
catheter having a distal end that can move between an open position and a closed position.

32. The device according to claim 31 wherein the distal end of the catheter has a
first inner diameter when the end is in a closed position and a second, larger inner diameter
when the end is in the open position.

33.  The device according to claim 32 further comprising a mechanism for moving
the distal end between the open and closed positions.

34, A ductal access device for accessing a breast duct and collecting cellular
material from within the duct, said device comprising:

an elongated member comprising a proximal end, a distal end and a lumen extending
between the proximal and distal ends;

a hub for being removably secured to said elongated member, said hub comprising an
infusion port for delivering fluid to the catheter lumen, said infusion port being in fluid
communication with an infusion device, and a collection port for receiving fluid and cellular
material within the hub.

35.  The device according to claim 34 wherein the lumen is open to the hub.

36. The device according to claim 35 wherein said collection port is in fluid

communication with a fluid collection device.
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37. The device according to claim 36 wherein the fluid collection device includes
a source for creating negative pressure within the hub and a fluid collection line extending
between said fluid collection port and the fluid collection device.

38, The device according to claim 35 further including a tubular member
extending between said infusion port and the infusion device for delivering fluid from said
infusion device to the hub.

39. The device according to claim 35 wherein the hub includes a distal end that is
removably positioned within the proximal end of the elongated member.

40. A ductal access device for accessing a breast duct and collecting cellular
material from within the duct, said device comprising a first elongated member having a first
outer diameter sized for positioning within the breast duct and a second elongated member
having a second outer diameter that is greater than said first outer diameter for preventing
said second elongated member from entering the breast duct.

41.  The device according t.o claim 40 wherein the first elongated member
comprises a catheter having an internal lumen for introducing fluids into the breast duct and
receiving fluid from within the breast duct.

42. The device according to claim 41 wherein said second elongated member
comprises a hub including a lower port at a distal end for forming a fluid path with the
internal lumen of the catheter.

43. The device according to claim 42 wherein the hub further includes first and
second side ports spaced above the lower port.

44.  The device according to claim 43 wherein the first and second side ports are at
the same height along a sidewall of the hub relative to the lower port.

45.  The device according to claim 42 wherein the first and second side ports are at

different heights along a sidewall of the hub relative to the lower port.
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46 The device according to claim 41 wherein the catheter has an outer diameter
of about 0.50 inch or less.

47.  The device according to claim 46 wherein the outer diameter is in the range

from about 0.010 inch to 0.050 inch.

48. The device according to claim 41 wherein the diameter of the inner lumen is
about 0.007 inch or greater.

49.  The device according to claim 42 further comprising an infusion tube
connected to the first port of the hub; and a collection tube connected to the second port of
the hub.

50. The device according to claim 42 wherein the manifold has a volume in the
range from about 0.01 cc to 1.0 ce.

51. A ductal access device for accessing a breast duct and collecting cellular
material from within the duct, said device comprising a first elongated member having a
proximal end, a distal end and an internal lumen extending between said ends; a manifold hub
having a proximal end and a distal end, said manifold hub having a lower opening for being
in fluid communication with said inner lumen; and an elongated guide member for extenﬁing
through at least one of the first clongated member and the hub for positioning a portion of the
first elongated member in the breast duct.

52.  The device according to claim 51 wherein the first elongated member
comprises a catheter having a well at its proximal end.

53.  The device according to claim 52 wherein said hub includes a distal end that is
removably secured within said well after the catheter is positioned in the breast duct and the
guide member has been removed from the internal lumen.

53.  The device according to claim 53 wherein the distal end of the hub forms a

luer lock fit with the well of the catheter.
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54. The device according to claim 51 wherein the guide member includes a distal
end having a plurality of openings.

55.  The device according to claim 54 wherein said openings carry a medicament
for administering to the lining of the breast duct.

56. A ductal access device for accessing a breast duct and collecting cellular
material from within the duct, said device comprising a first elongated member having a
distal end that can move between an open position and a closed position, a proximal end and
an internal lumen extending between said ends and a manifold hub having a proximal end
and a distal end, said manifold hub having a lower opening for being in fluid commu{lication
with said inner lumen.

57. The device according to claim 56 wherein the distal end of the elongated
member has a first inner diameter when in the closed position and a second, larger diameter
when in the open position.

58.  The device according to claim 56 wherein said elongated member comprises a
catheter, and further including a mechanism for moving the distal catheter opening between
the open and closed positions.

59. The device according to claim 58 wherein said mechanism includes a wire
extending between the proximal and distal ends of the catheter.

60.  The device according to claim 57 wherein said distal end of the catheter is
formed of a shape memory material that opens in response to the application of a stimulus.

61.  The device according to claim 60 wherein said stimulus includes heat or
electric current.

62.  The device according to claim 60 wherein said shape memory material is

Nitinol.
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63. A method for lavaging a ductal network in a human breast, said method
comprising the steps of:

inserting a distal end of a catheter having an internal lumen through a ductal orifice
and into a distal lumen of the ductal network;

infusing a lavage fluid into a manifold hub through an infusion port;

introducing the lavage fluid into the ductal network;

withdrawing the lavage fluid and substances borne by the lavage fluid from the ductal
network; and

delivering the withdrawn fluid and substances to a collection device through a
collection port in the hub.

64.  The method according to claim 63 where said step of infusing lavage fluid into
the hub includes delivering the lavage fluid from an infusion device to the infusion port via
an infusion tube.

65. The method according to claim 63 wherein the step of withdrawing the lavage
fluid and substances includes the step of applying a negative pressure within the hub.

66.  The method according to claim 65 wherein the negative pressure is applied by
the collection device.

67.  The method according to claim 65 wherein the method further includes the
step of externally massaging the breast so that the fluid and substances are forced in the
direction of the hub.

68, The method according to claim 63 wherein the step of delivering the fluid and
substances to the collection device includes infusing fluid into the hub,

69. The method according to claim 63 wherein the step of introducing the lavage
fluid into the ductal network includes the step of applying a positive fluid infusion pressure

within the hub.
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70. A method for obtaining cellular material from a mammalian breast duct
network, said method comprising the steps of:
inserting a distal end of an elongated device having an internal lumen through a ductal
orifice and into a distal lumen of the ductal network;
infusing a lavage fluid into a manifold hub through an infusion port;
introducing the lavage fluid into the ductal network through the lumen;
massaging an area of the breast; and
delivering the lavage fluid and substances borne by the lavage fluid from the ductal
network to a collection device through a collection port in the hub.
71, The method according to claim 70 further including the step of retaining at
least 2 mils of the lavage fluid within the breast duct for a predetermined period of time.
72. The method according to claim 71 whetein the predetermined period of time is
less than one second.
73.  The method according to claim 71 wherein the predetermined period of time is
between about one second and one hour.
74. The method according to claim 70 further including the step of creating a
negative pressure in at least a portion of the hub.
75.  The method according to claim 74 wherein the negative pressure is created by
the collection device.
76.  The method according to claim 70 wherein a collection tube extends between
the collection port and the collection device
77.  The method according to claim 70 wherein the step of delivering the fluid and

substances to the collection device includes infusing fluid into the hub.
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78.  The method according to claim 70 wherein the step of introducing the lavage
fluid into the ductal network includes the step of applying a positive fluid infusion pressure

within the hub.
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