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Hy way o 8 rehurn glectrode pad place >d on the paiw; 's skin pver the EEION SUPPIILA
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by the targeted arterial bed. To achieve vasodil tation, the catheter-bor clectrode 16 s

\

operated a3 an anodes, and the return elgetrode pad 1 15 operated gs g cathode, To

lectrode pad 18 18 operated as an anode, and the

r"-‘

achieve vasgoansinichion, the rehum ¢

o

5 eatheter-home ele ctrode 1 is operated as a cathode. 7 ’in:, catheter-borme clectrade 18
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and the refian olecirode pad 18 are condy gus ed 50 iha,t the slegine beld hnes, and

thoreore corrent £ low, traverse the target artenal heg

A-ﬂ'.a

v 3

In other ernbodiments a barmier sarrounds the fivst clectrode 18, A spitable

'.'

barrier, shown w FiIG, .3 i3 a balloon 24 such as those used in 8 balloon catheter, This

10 balloon 34 provents the first electrode 10 from actoaily contacting the arterial wall

“

FICL 3 shows o longitudinal cross-section of & balloon catheter 26 with the

batloon 24 ﬁgliﬁf ;ﬁc o ved. i1t the con {5:. *urattm; shown, the balloon 24 functions as a

i

wevent divsct contact between the electrode 10 and the wall of the setery 14,

barrier 10

)r’d'ﬂ

The slecirode H supports ao olectric field, which in fum p“'umis; an glectromotive

%

foree safficiont to propel current through the bloodstream between the frst and

:s;".&

second electrodes 10, 16,

RICY 4 shows s Sansyversa crossesection of the balloon catheter 28 in NG, 2.

{he balloon ?;aig;i{i* it deploved state, has a generally civeular cross-section, the radws

of which varies along the length thereof] with mundms at proximal and distal cnds of

28 the halloon 34,

The balloon 24 is inflated with a fluld, which can be gas or Hguid, and either

v,

-,

¥ i --"--~ ' L S PR W Wb S .l-...' : i 2T Y SN ;if i 3 4 X vy
glovinea _._1';'( jm,iidimg; o eonduotve. The € prossure of this flund 18 selegted 1o DIOVIIQ

r-r.f

sufficient fureldity o prevent the dcmmm i from contacting the b salloon 24, bu
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enounh Hexibility to avoid impaining a surgeon’s shilily to maneuver the catheter 26
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Ede: thre mgh IS VEACHIAY $VElehL

“The hatloon 24 15 typdcally mude of a biocompatible nistorial, such ay latex ov

siheone. The mterior of the balloon 20 is in Huid convrunieation with & pump (s

‘_‘-

shown ) that selecBvely inflates or deflates the balloon. For this purpose, & flexible
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tube 28 typically extends along the catheter 26 between the pump and the intertor of

-

the balloon 1,
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WHLE 8 B nioon 24 -st;.-.us;.-:eﬂ,«;ﬁ}(‘:i ARV Wi iiv,;i._i it’} aCt a8 & DA 1o lnw-

frequency current, at higher frequencies, there may be eapacitative coupling between

.3

MI,.

g electrode 18 and the balloon 24, This, in turn, may cause safficient charge o be on

'

e surtace --;fsi the balioon 24, in which case contact between the balioon 34 and the

o

arterial wall mav rosult in some carrent within the wall iseif

Anothey example of 4 barrier 18 @ niesh or noet cage 36 such as that shown

Lo

v !

S, Thie cage 38 can in u,m@ ar slightly flexible, but with coongh resistance to

Sectrode 18 against accidentslly contacting the vage 38, The cage 38 can

: W "'::" <43 N R 5 o S R #"5‘“ Ny vy ¥ e ".-'\ P
he made of either an insulating, or a conductive material. However, s cage 3 8
made of ¥ conductive material, 11 is best s‘:fim;:tris:&}i? seiated from the olectroade 18, 30
that {he pelential at the electrode HE need not match the potential of the cage 384,

Thi overall shape of the cage 30 is simlar to that of the balloon 24 shows s

A i

FIGR. 2-4, This shape, which is gener ally el ;sﬂfs.fizfz. or oveloid, provides s fow

ArA

e Hkehihood of travma should the cage contact the adena

bl N -:

privfiie while reducing §
3 Hg

Yot another example of a barmier, shown in G 6, 18 ¢ «mmmg 33 that

encloses the electrode 18, The housing can completely enclose the electrode 10, or it

can have holes 34, s shown in FIG. 6, thvey gh w hick blood can enter and exit the

i TYTIPRRT XTI b s ey 2 -E’-\" "~ e a3 :x:u“.*‘--f- o ~_ 5*:--¢.-.<’ '{z'-':x-.-.' ot e
housing 32, thwereby providing direct electnedt contact hotween the slectrode and the

hoad, The honsing 32 hikewise has an ellipsoidal or ovadeid shape to provide both a

s

b - C o R
§ CORTECT I gridrii

- o . I S S
11 nadvertont

J’v

ow ﬂréﬁic:: ad to avoid tranmia shouid the housd

POl

Another embodiment, shown i FIG, 7, includes a barrier iy the form of a pair

of burepers 3%a, 38h disposed proximal mud distal to the first electrode 10, fy this

ly'_ﬂl‘

embndinuat, the electrode 18 contacts the blood dwrectly, while the umpoers 384, 35b

wrevent the electrode 18 from contactn 5 the arerial wall.

n,.,;;'

PCT/US2007/067989



PCT/US2007/067989

k:
S

CA 02651032 2008-10-28

‘..

WO 2007/131015

. - : : ”. L . . 5
s G o W 73 1y R s ="
sl ' ; .

»,
3
N
\
5

. .
A L
«._. r L |

i
if
.
%
R
YT
3

<
W
“
{

i
Y
b
.
-
S
."a'\
A
)
LN
3
1 Y
i
1
o

i3
"
&
i
R
&
&
3
h, ¥
”

"':
7 s
X
1
tended
v shape-
1 dONip
‘i' o
$ :
H
%
5

nRach
by
.
3
¢
E
CUIVALINN 3
A
3
i
3

i
g
[
S
g
%
.,
3
%
| %

ST &
Y1
4
{’w
¢
c
3
3
{'\

" . e X vJ .. .. ... ~. L ‘ 3 e ﬁhl—‘.
vEE pend Tt " b 3 a v L S s ot

v

3

i 4

Ty

-ae, .
\. d ' B . -
r M N
~

o

N

N\

H
3
Y
N
N
\
Y
\
y
X

N

:

3

Q

1SR eyt
SRR

1415

t-_'
' -;. '

i
mn
%

TE

nher
NUCH |
g

k

b

3

b

ad

™

)

H
TR

&

£ i

. ol

rrrrs ....\H  q e w % b _\.ul
i

v,

ol

IR A P
'i€}i3-xfiii1--
“n e

R

o

':'-
A
v ooupied, |
3
i
2+
A
od ¢
b
3
&

}"‘l
i
L
« T
]
d
3
[y
3Ty an

{

»;

h )

S

4

N
PRI *

i
Q\?I
3
‘i
ITOm
X

C A

»
§!

N
A3
“

N

}
N

e

1k
aae 18 15
s made of an msul
i

W
X
1’!
;
h |
i
'ﬁ . -
:
&

ch
1

%

estinafion.

¥
iR
3]

the ¢

3
CHAnIC
) 3 .,

%

,
¢ on
L%
22 provides a volta

¥

it the elegtrode

i

I shap
:

AT,
A
ele
X

%
t
or

e
¥

nrevenied
]

i8S me

« X

W
3
the re;
>
r;

i

g
W clectrode

glical, a3 shown |
CTOSSE-sechia

od thus

O 1

2 {6 can bep

ver 44 on wi

h
[
A

‘.

»f a shape-memory

¢
Y

1
K
tudinal
ay
¢
3%

.
'_ ™
-
- »

"-.‘!"
‘5
3
"
3
N

¢serid

3
.3
\
W

ot he b

1

O
fectrade 160

3

L.
a
v
x
&
3

&

$
y fhe
cOnt

\.
\
A
q
N
N
™

>
upled, to lik
&

mifigured o have, as
no

= 3 ur

21

‘ .h
Bt

3
i
lanied power suppl

Uil
3
tatin

& 1D
R
at syl

%

¢ 18 can also be

AR "

\i

ysien. An ung

nt

ents d
13

L 4
4

fien the electrode guide-wire an

WL L Sy ¥
o2 . ‘I}' 3
B Y

X

]

(™

X

)

A

- - ) ,'
%

3
asledts

-
‘P‘.\‘-;.‘
al® -
Yo
NER

b
’

o 8 sheath, Such refraction enabsic
vods 3L B
A

are
1
e s

ke

2

&
k-
foy 18 ot

3
n
4
<«

Ej' N '
w

nsudated stent 3

§

wecond eiedirog
H

od
S

}
\
.,
2
2
2an s

¥
.
N

3
Q

S
wstal tip of the catheter to its d

WEVRT, Sift
trode 68 migl
o6

E\
RS EEEE

botl
i
3 ; {1\ Gf

B
%
[ g
1

h 8 ol

3

3
%

-
?s.
3
F
L.
Y "
13

:
L 8
M
i
H

™
W
\
-

¥
i

2
i‘ig %
N
X

st implanty
i
CHONS 88

<
5
i
v

i
e
N

Y
4
-
v
h
-
N
A

i
5
¥
L
S
${0
N
3
!

;
£5
2N
A
3
3
b
N
-~

L
B
¥

\(
J’
1o 3340
|
L
L
o‘\
BN
1
[
s
ra
" Y
LY
ek
.
33
N
3
N
»
b
.*,s
N

&
38 me

™

A
2 3N

>

8y
i
&
et
il
:
SO IS TIOOERSE
t‘:,
=
LGRS

b
N
b
-
b Y
.' _{ -.{ Wy e ;
B e DU
Y
Y
X

: A -~ . Py ) .
i ...c..lhw. J.\V”\I. AN . .(5 Yo A ol mull

“;

e
Y
4
3
%

.
EINOTY @

3
.
P

"

»

$
3
i
%)
.
L&

G
2

¥
5
Lo
&
8
D
3
g
g\

13

N g..'-'r
o
the
}
¢t

i.i{‘zg i
i

A
&

B
v

£3:
:‘.{ »
pz{w Vi

far nsadat

t:‘.'
ik
LUVET
2
Shar

VG

]
<

. ]
~

Y “M

{!

[

N

ﬂu

oy

' . Rl M

i1
ENOLY

Y

&

}:‘:
3
Lo R tals

FR

TN

an

i
indes the s

]
L
h .: i 3t

Vi
i
{83
N
i

14
2N
{?
g {; A Y

Ch
51

Y
Ty
by

)
o
&
A%
0

{
t

N
.

2% L 103
=4 =<}

ol

et
'.. ‘;' N

i
i

oy
wel My

.‘“ .



PCT/US2007/067989

2T o BETS S

Stent-mounted ele

~i ¢

CA 02651032 2008-10-28

ades 146, 16,

A

z

3%

N

!

.
Ry . %ig

WO 2007/131015

2 A os L

ST

’

N
&
N,
X

ol &
x
b
3
b )
v
X

R gt

ks
3
™
“
3

i
R4
-3
3
4
'
b
¢

3
}
g &
3
s
(i, Bor
3
:

i
1S
%!
. S
¥

i
IS
N
i
i
;

g & b
3 ) . Cyacat

\w..\ - [ H id
el £ s “{M_. vl
. x yrd b

-4,
N
h
X

-~
1\

.

"..

;h

;

.

X

by

ﬁ .

‘

>

ll“ \'

wad

«.
pry
(iaas
T o )
uau....&n. A ‘n..ﬂM . .{.F"_
et yroe LOon
i
ra
b o il
watt

A
“
L Y

£3
1 the renal artery 14

anied contrad
4

:
23
&
*

a
»
b
N

A ‘™

"
gosanent
£
“i\" ¢
-
L

.

:

"‘
3
g

«
>

g%

L7
S

i)

1
11—,. 1§
3N

Tads
DR S

A
X
., ,43 e
AR 3
2l
B
\\
V¥

3

e
oW

t

3
t

i-.?
iy
&
t
ive pi

3
.
{1,
STy, 10
£
are i
G
PO
o b
&
N
Y
A

»

37T

~
<

R

he renal artery 14, and
%

34
=
4

m}

ode 16 ca
N
the path of |

s;' " .. D L

3
8 ﬁ
i

-
N
.

™

1
tio8

b
al he
2
£
A AR
%
53
be recharged
3
¢

ﬁ
v 22 can be

»

X

L8

Ry 2
&

3

ode 16

N
X

162
3:
anty

OO

: -.' §:§* )
3

"
AT
i -;1:1‘;3::? dt‘,’:ﬁ:{ri‘sﬁt‘:ﬁ' }@ i6

rrrrg

»
%
a0 %

yanted vaseeo

S ;-.\‘34-. .
L
A
Ty L
1

£ T
L

i

y o condact
electrodes 190, 16 includes ¢

.*}'“} -
Ther

k..
2
3
\
.g
odos 18, 16 are powe

N
¥
Y

o

Fy

A

1
¢ implas

16, 16 wi

- N
1
X

2
entrotier 48, s

R

g

&Iy
' th

¢ Q1

RE R

¥
.

)

Y
»

&
PR
}

3
L
o

&F Supp

I
S
v
4

;
t
tro] elects

{ @i
A8868 Throus
P b
R
A
o

nd

*3

X

- fissue,

L

&,
x

ng the i
o

-.i
]
\

A second electrode 16 pla
es of unw

ntaide the body.

%
L)
-

wned o

3
\

aplanted elect

g
TEER
~

-

&
r
cleeted such

{

‘}

:
Y

383
THA

¥
3
2
Ny

P,

13

‘. kn}

i5

e
he pow

L%
i
that transforms body m

arrent from the 8
3

FLOR

{

ai_r ;
&
R
o ¥

..g,
h |

v 22 and any oot
¢

t ot acule
Ot
¢ by FIG. 1, o

z

wed from ¢
G
& 8

G VWSH &
1

1
sy 22

2
H
.3

o1

Re

3
i

) W

N

1} an
113 ¢
NS 1Ny
¢

F
)
',
2

P
N

T
o

electrodes
st senooth muscle cells ling

&

Hv a
b3t
g
suppt
VLY

){3‘
&

:

3
RS
i‘-

QO
) (\ i
1t
i
&8 SR

1S
34
WOETRINT
/]
{:x
Feat
O
&
e B

:
LR

o

S W

IR
Y
3

»

§ :

$
fhie powe

Ween 8 ;
’g '3;'5
&

emainder of the arteral bioo

>
Hay no

COTTONICY ¥

3
i
H

0
Y

2

a

£
02 D

i

"

‘\.
2

Y
b |

4

-
"

-

yiem
d bioeleetric generato
O
&
iy

3
\;hf How of de‘*\i
¢

™
\

e ¥6 On
.

33
N
AR
5
3
Y
A
A

3 03

i O
&
{3
o
YO
3
\
i
};

i
T
N
ctris
A} .
FEON
.'.-.g.}

2
3
Seation at
i
r
3H

Pl

1

CL i

&

2

4
{31 1t

£
N EAL LY _-\-,.,,,-.' o d IR
13 Q@ QTN
articad

freatment of
£3
Tirst ansd s
RIS
10
ditat
IO
133

»u
W
-,,::‘
3
?:.-
4}
v
K
£

.
i
£

X
)
Btis
&
fi
151

i

3
2
3

® 0
4

£eh

Yo
. . »
AT et
-
nﬁ*

.
{3



PCT/US2007/067989

CA 02651032 2008-10-28

WO 2007/131015

)
*

P
A

2
:
)
ineally measured

VVE
s the

A,
"
o@. _ ~.lu‘..$
2 5571 J
yrred \
s g
e,

X ) )
A
.

RN
3
=
WL

vadoad . yor
O . : A
e Py fmgnd e

e
) ﬂ.\.\.lv..n

A
)
KN
¢

e posthive
S

:

vl’
o‘)
i

N
l%
. e ‘
 E
NN
.
LF |
N
L

S
S L
4
& ]
. s\; ." ,.;' E:.
e . AN W .
a' L . N,y W ow S
L YNNI
N
W

S X
- ‘::-:‘

¢
.,
i );i%f u:‘;u{){‘g .\"E. \::r“i:i“ {s .‘ '.
ol (w i, Y {u' R WL W N - K S K .
~
«
%
>
i

]
i
WO T

£
¢
&
fu
&

yavetomn

-t

3

X
£

L
3hE S

i}

<

S
wr

L
b |

S

b

|

3

~

4
'l‘t"

e

*

LS
N LF N

Lo 2% % il N

{.'sz;)

L)

v

¥

3

. The optional negat

1
3
&
& e
(¢
homasele by
n,
f

3
P
|
av
*
1
0]
-
-
-
53
N
S
0
1
-,
o
i

1
b
: {Ji g.ﬂ.ﬁ: Liﬁ‘mfx {3‘ 2

.?.;
2
BN

%
{
X

A
L
b
N
N
N
{3
&
L
‘\
¢
P
£
P R adA g
R §
-
N

th
;
aten 1

2
N
[ Y
N

it the ¢

<
R

}

t

o

¢
part

3

i
}
4
$
.

‘m

¢ 3

!;;
’bxs
NS}
¢
Tore
ﬁ‘t

‘I
s
Y

” Wiy i ol

wehieved using
§
W
- ‘{ h ;
U

the
o7

i

1

e
AY
SN
e
2
o
-
&
L
3
g
1

(¥
a2 O

:

i
188
L
tt

e delivn
3
i}
HO

t\'s-,
3
i
3

'w

L
N

£
1L REIREHG
g

A
Y

ALY
g
& CET{"* £ diii

. N e
e e

&

} AT
11

}

L

P,

.
}
§
ih

QTIT Provy

fom
i
roft

(]

o

:
U
N £y
Y
o,
WIS §
ot
3
ch
1 can be achi

tteast one propert
11

duning

stem.

¢

£
ii
ih
hY

i
£

Ll

es/meter”. H
k.

v of bl
or, wiich

T
=
Vi

b
ap
;

ax. This, in turn,

<

-

al cell. 8
0

.,

F

Al

5
met

3%

&

. -
-
"

23]

the blood even as
FIGL 1, they
i1
3

§
cofouhy
¢cho

vl
Ti

(31
t

‘K\
)
&
dances the char

}anpe

i

"
A
3 8

&
srly asefid to reduce &
¢

:

n
b
N

g

itage wavet

e supply 22
i
YCG (el

t ot th

¢
ieall

{
»

bt contragtion ¢

the renal s

IR

*
¢

“ besind

k-

n

‘

e
b |

>
fin

e volt

&
1 hal

hem o el
i
K

Wil in

108

3 {ron

3

i
b

&
& wavelo
=

suration she

33
Bt

WO volts/

B
. 2

iy 1

sative

o
o

#
A
3
Si8}

i

1%
& endot
11
Lo
t1
2ty

Ll
N

@
stale tend

3
\
1

i,
3

fcal ve

x
Y
1
2

N <

i

"i'

3
X

g

N
=
STV
)
3

MOeT

K
e X
A
T

fricied.

b,
e

hd

N
" v
ESERIR LS
L
G

3
(R

N
p
¢
“
0

~
X

-

(3t
ven the op
¥

8
3
{j.

h Y
§:
r ‘A ‘ . .
S
£

<
SES e pOw
:

I EE
aart rate,

rder
8

¥
-~
é

}

P
o

-‘\‘\.ﬂ. . r ti-.

& endot
:
W
{’?

]
kS
A
<N
O
w
X
v
3
' ‘s' ﬁ% '.: "T:
LIRS,

&

; )
¢

EEN
1 Griorigs Coonrs p
8

1 h

h\-“:‘
K
Vvoe o
N
o~
3
+
R
L
-,
|
“olu

H
o i e o8 e ,ﬁ. iyl
DINNEES Wit
1
¥
3 ¥
g
&3
7..

A

rize the e

: : b

il AN g S
AN B '-}l-:gt,

E

 WASTHHIO

a1t
ciyiart

-

}

i
(IS

G Ae 45

i
R
X

*

N
¥
e

v » ﬁ\ | l" ]
ol AN .

48 oan

)

L .
M e By
N
~
%
b
L
S
L8
u

FERRS)
b
:
F 4
$
-
X

mave excess fha

£
I35
. F .$. .
2
Yo
&
3
3

%a,!

ol
s

LA o3 o

I
O ST y .L\' : i"
P Hood vessael

a
. ' ‘}.
N
ti ":‘i}.,. -
A 3 WA ¥

‘3
L
,,,
the endothel
s }
4
&
3:

N
.
.

SRR 7
" .

on of
SIEH
TSI
H
it

;3
3
2y s
i .

i..

- . "
.
iy
LW

.6‘!&.

et 4
A

Sx‘}
ater ob i

3
i

AR
3

- . .

orevndd W. . 1...,.\)“_
A ot .uh.r
x A eatmas
s \.,.{..

..‘: N ii Vg

v
s
., .JI..\.\‘.
" eod 1 I
b §
£

£
R
{
SV TOEY
i

i
3

‘ fﬁ?‘};‘ |
£

T A

3

3

il
2 OOy

g r i sind 2

L
e
[

ﬁ. .

3
&
3
LIRS (G
3
&
P
a1
R i-} LY
Y3t
5
Sy

.W.}
s

qmmoy "
1‘

e ype
L
¥ N
nyperp
fhe o
VOLIARY 1§
£
1V
3
H

.5;}?-*3{. _
as

3

h*

L' )
"y

&

1

=
foc B o S

n,
N

o
.‘\'..'
et

-
Pa
1
"
£

10 fo 34
ot g i



PCT/US2007/067989

CA 02651032 2008-10-28

WO 2007/131015

M

\":\

4‘% Y
S

313
r

~
Oy
%f

" %

\
. .:‘i'?';}"
ELIN
:Q:-

lllll

1y

exdlse

Aty
Ry
:
:
1
5.
nervad

ey
X
hon

e

-~
SERVES 1L

SRR

\

:
E
K
;
R SR
reversed . Wi
1 3
N
iv oo ke ‘g;;.
s
¢ &*
3
,

.‘ ':E‘fj- \ ~ "; o
{
i

arity
ib

;
3
o
"
3

>
LR

S

. .:'.fﬁ

} »

d5ity
¥

3

L

\

%’l

£

™

it

3

3
R SR
iy UL,

%

Ny

%

\
‘i
)
.
i

o
™
Iy
d

£
FTEPARRY
PV
.("\
W
A

SR MR
.

'y
E
E
\L-
0
e
]

3

3

Y
£oan he

N ..

4
3
[SLARVe
L : .o
¢
X
™

u
13
k:
Ny e
L.
ALY
Tt
L
N
%
...,ﬂ,.,? A '\‘\- .
AR g;i;l' .ii o b
N
by
%
S
w

3
-
-
N
N
= R
\
o

) R
s
n
*

oo

>

L
LY
ek

3
hs range betwesn

(11 18 U
2 2
£
"'~,¢

perpok
VY
13
N

L ~
b
2
s‘.ia,' Q :

~
L

OF B

N

) e

b

v i

ar 48 e

,\,‘
£
:,i
L
£33

¢

;
ardiage

iy

%
G
B
. .9
gt
TA ANy
o™ "-0
LS
N.
b4

Sfectrode 18 s
t

£

uia

o

N\
iy d

-~
X
3
<

%

M

§3

is configy
Y
!

3
¥

1]

Th

g

iz

R

S W

¢

1
3

+
Y
¢
3
X
-} '

b AN

the current staie of
%‘f{} o) t} 2

¢
X
W
&
.
a
:
3 3w

wtusrall
A

b T
.,

4
h
A

4
:

.
L
|
%
Ko
L
3
N
.&*
'y

als

2
e eyele dat

H B

Hy
eal pu

»

! POSHHVE
ch the stin

1€
&

g
t

I PO, DI SE
Heaves the artenial w

1

-
3
d
»

8 . '*}'
™ -, -'%\‘
L
*

i
FK
~

:

als daring w

u

art beat, blood

"
\

&
nstead, the
I8
\

yul
. the
i

4
vk
28

3
;
A
)
Iy

Y i

&

A
)
-
by
3
A

e CYC
n FIG. 130
k

.

mentations
de card

]

OV

-

cardiac ¢

grization,
5

wigde he
¥

$2

i
SLETY

L

s dur

1t
FIG.
niea
(
wit in Fli
3

“

¥
l.;"..
£t

ead, Shﬁ%"-

rpol

't

:1,'. "
£

*

]

i ¥

€573

can siso be delivere

abyve voltave.
3

> l}m
i3

N . ﬁs& ) . .\%@A

H1s
tho
g

§i3
38
| ‘3,(1 {
vel

&
0 €Y

s

+
L

i
e i

astole, with ifs slow
1

. 11 cun be va

nus,

AT
1

RN
B 1
‘
| o . L)
A » . 3 - \'
x

thod
£

33
L1y

3
. '{

q

&
3
b
L SROWR 0
i

O WHIG

- . '
whiy A Y

5-

I
e
al 1wieas

¥
il
&Y
e
yote
: "~  .‘.~ {‘i ¢

Izes shown in FIG.

3L

T |

5.
RIERLE

i
o

HESHERR Bt

¥

>3 and/or pulses having bot
H

13
R
«'{ir
achin
l <

g
13

N
b
v 7

'y
e

cinen
{
CAtions,
i3y
b

finm
i’il"i—'-:: S
L‘i"

"

M

b
N
.

o wall, 1
1

RS
PR
IV

-\

t s .‘--
}.

.

b

X

N

trolier 48 uses th

3

;
3]
5
o

&
¢
i
ok
2
3
3t
>
¢.
weal stunulation

5 ke
ool
R R

o
%,
LA
A3
-

\\\\\

quantit

."‘

)
e
{3

3
N
)
J;,'
3
h

% Y
HOTTIH

:‘3
1108 OF ¢

.wt n..w

:
j
%
A

.

e may bed

e N Yy
)
AL

. o, By
I ol v
. ol

-
1
X

Na& ﬂ 3 . L s - w.\w . o mamsd

owavetorm o
O
:
P DS 1.'_*}. .
G OYCie 8

yEBOTISY 2

%
it
i som appl

13O0

G FEVER
VNN

'

3
;

Y
L%
“
1%

g
' N,

In ans

e

. .
’ A
|
. - -

a3
h)
%
L
)

%!

3 4

5

ator Of ¢
:
N

fﬂ t
i
wplementat
{'\

§
Gh
C{

st

systole. In contrast, during
¥
.
‘;'-d'
i

SN
1L
&t
{
COMPOne
1R
]
Q3
itabie
el }’
s
between e
i

3
VIR
T 2oy
b
5
3
{
;
O
%
YL

e
4]
t‘:.r
93
th
B
a3
{:
¢

D

o,
“\
N
W
£
l:‘-)'
(\Y
Y
o

fate

o
S

]

2at

\
b
»

v

y

%

WY o}

y fende

%

>

r e innres
i E).i}\!' <

>

L

as,
N

%

ode 18 m
i1

i‘?

M

1

ih.

ot the elact

" -' --
k- - _ -
" : " ,
r -
N .

Ri%

(YR

rreunt {

% W
.

Ct



PCT/US2007/067989

CA 02651032 2008-10-28

WO 2007/131015

8% can b g
Fe&ican e s

T8

2

£

S

¥ ‘!
i

¢

2

¢ excessive heating, the lo

Ierature sensey

Py

-
A

e,

¢ eatheter, The tar

)

X

{

istal tip of

v

srsoy mounied at the d
e

»
e

temperature

&

R

controller 48, In respon

L:
e

‘
d

B
s

o
h
u

»

ignal 1o

50 functio

A

)

)

.i
Tt

J

AV EIC

o,
“a :;

o

nent

"N

ﬁ;

Y
%, featuy

tt
. Y

™

15

G

4

"

tes t VD E?dg@

1 some ewnbod

A

X

|

'n

wier ¥ shown in k
oh, i

. ‘ *

\’ .

desert

2

-

e distal fip ass
OF Win

uﬁ-

eal ot

iy

L
~ %

which the controller 48

>

Wy ‘E

e d M "{\3
\ n § .
4 w .

¥

st

N
N
A.

Sl OYE
.,‘I

\

st

b

&4, o d

§y

15

34

coupled to the t

re 64

snd
ity

'{}}e e

mal

1. A pr

2

oth ¢

. - ' - .{ Y E Tl
3 ' - h )
Y L i R .3 :
: . : ‘e - 0 . - 0 . -". '

uﬂ
i,
\#\-H

HE

Rt

-

o
Lo

%
'l
a.\fQJ

o

e X
5 ¥

o catheter 8

1 A
2 3

- -

s 10, 16, F

ail electrod

e
N

St

£
e

RN

;'*IH;

h

N

VisgY

WO U

A

od o pass b

b}

@ rized and she

% the fomoral artery 12

-

5

T LLE )

+

i1

(¥

22

Lo

e

£

of the o

:n
~

By
2

e}t

K

b

appircat

-
N
H

VTR

d
-

A

N

-
N

cule mvagardid

s

k)
"

t
~

ES

& Of

e
)

3
2

SR ANy LD
XRrind fx

YROEQ~SE

2.

o

ik prevent

-

#

1 COn

abien

L1

USICGNR 13 P

-

{

ot

sten re-perfusion

F 2 ;l -
g3 Q
&

-

TEY 8

4. t
. S

‘é

stat o

Y

e ¢

N ol b B
. ‘g

zing ko

¥
]
-

i

1

creby mi

N
\
LN

Y

Oit, ¢

]
b
)
-

e aeclus

*
A

&
3

8

el

:

5

.

\

*
LS

£

'{‘#fz N iRg sis

s,

11 ische

*

2

L
-

JHof

§ bed distal to

f

> artens
sarenchyma, Dil

|
LN

.
A1

s

i1

t braan

- distal to 4

0%

R

1 _-"3_;

slatic of

‘{_vﬁ‘
R g

h
h

VOO ATGI IR

151E4

A

1 electrode maplanted

£l
wwd f

Al

>

¥

, &

M
A

an. (1

]
<

pertenst

=t L.

N

?
3

MOonary i

o

3
e

£y

]

N

\
8
A

3

{reatment o

L

'i;}'-' u, v - f. 3”'h- ’
Lj;" At A )

cation, mp

nav b

L

!

o

La s

lafor

R
- o Th

stimu

i N

ged

¥
appi

ia

LKy p
s

E

inth

A
#i +
i; J\H¥

2

<

&

ial he

g4

e

sripheral avle



PCT/US2007/067989

Cor vig remaole

b s
N

3

£ SENSC

y-
"
A

TeSSuU

B

3

CA 02651032 2008-10-28
-

anted blood

L

L R . .
. -

Ny, . -
(] d
' ' [l &
. d J
. D
-

T
N
iy

"

N

g
)

ot

2

{

P2

2RR0

WO 2007/131015

P

":S
N
i

i
fos N}*
i
3

poas

.:

-

5

Ty

»

b

Wr
¥
o

ot
¥
L33
£
‘$‘\
of
R
£
by
yii

e
Y
W

e

N0

Pk

188 g'i&i'ﬁi
Aanot
i

"’ -

»
{

A\..\V

e 3
.-
3

3

fention from

3
;LEA
i‘ [

i

b

)
!

Y

‘v Mg,
hoay

t
s ot artenial
2%
o dow
¢
%
1 i

Lo s
e o
A
5y o
.mi
oy
oon
o ot
=3

3

¥
-
{

v
Pk

»

)
.‘ -
4

ol R

!

) A
NS R il
N
{3
382
{--} %_"Q':“.'
i
R
3
13
i
}-

SOt

O
flow
L

:
)
3
13
\
tssue 1§, for

-

{
grabion, of p

i

-

5

X
a
dComsSinie
astast:
1

0
ot

¢
X

hat
el when the sefect

1‘{:' i

1

100 Ul
e enmin
i
>
3
L

&

dimn

R
\

1 bo apphieg

5
3
\

llllll

educs
2
>

e
X

i“v

E
i3
‘

N

e o
il SeCOtKK
>

-_,..’_ i_
r
o

£
03
feeding
3
i

ant

ip

-

. .-(-c .W.J‘

A
X
"
<
2
&
3

S
) E ‘{
1-.

s

y
L X
s
x
ey

q
-3
-

Y oan
29
o
revent
sensation

v v
Be
1y
%
3
TEUY P
ETEALS

Bt
5
a1
L %
£
N
1 ROV

<«

.i ij.f:. ¥R i (}
pﬁt}},ﬁ i

"
§ i
W

y

. e
i

2N
D |
&y s

§
¢,
RO
’
a
Y
.
{\:

as veb {omet

IRV
3
N
Y
N g
EANE W
{

i

3}
h
3
1}
L
:

;
¥
' 1
A
g

e o =4,

N,
v

31} ﬂ-*igh at :}.

S

¥,

.
1
<
-s
1
1y
ih, and pot

X
1
T

Hom &
¥,
i1
Bttty
N
¢che
1§

AL

A

L
currant
!

= "i‘}.. "
S i
K
3

ere
wadat

1)
i,

%
G

o indt
arowth

:
¥
arteries, ong can

afferern

#
[N
e
1

o the membrane po

1
5*\?“ i
}
i3 adds

e binod
2

‘

b

2
o~
4

1w
C

from reaching

W SV
i3 that o

shes 1o

1 i ."
WS
&

T

A} sty
¢

¥
n

a

333

d

oK%

Posst

ieung
biting

2 -h 'h

gL L.

the present inventt
|

2 N A

3

v-':‘:
r
i

13

§
. » -

‘e
3¢t

.&..\....ﬁ

»
.i\
i
A

SEVES Provt
2 Cessalion, or §i

¥

3
- xﬁ:
‘%
+
}

;
i
ely, orto
W
sud

cularly u
1OR 18

S
.'3 -‘.}‘_’
jLe

&

Jating ¢

K

¥
IETTS

A

1CA]
such appit

b O
P
-

A
&
3
-
i.
£

.. W .

e anervated by aot
part

‘tE }5.‘:'& ,‘i' o .. . :. ‘. i

A
i
U

21

i

.
sttvely
11 a8

COnSIy

8
i
Yo
y st
:
X, therehy

*'t
Yy X

by

3

Y

fecd
1

b

&

"

&
N

;

B
Y

o
: "L-‘,

Y 4

nociceptive nerve

about
COAE
L
i

NG
o

stectived

L ] .

vy ! u\c.n
iy Ay 8.

")

b

L

S

3.
‘.‘-

i3
A
“

&
&

F 4

£ 8
,ff
t!‘-
a
's hoal
¥

gt
$63
O
)

LY

1{1on

b ]

¥
i\i}kl(‘*ﬂ {

!

i
i
3

{
13

5

£}
eetrodes 16, 16 vause
CY
gs

.
"
X

1
prders. i

¢

@

e,
REnor,

5

s
AN
g

-
the apparatas of
S
:
eath of those fissues,

tvered th
o

ng iis
N

&: '
15

%
o
™
Nt
H
e
Ve v

: i."-
v
.’ A

.
LF
i
N

ectrode
PO
198U

del
¢
e

{
i3
:

¥

Y
“,E?}i'i?

&

}*:.

N

&

1. it

v
X

'y

prometis
z

¢
hereby
1
N
£

". 1'.
¥

.
by

%

% vhe
-R!'Q:‘- A
{3

:

WA
sl

]
-
PN
- Y
kIR
g
<
g

Koo, v

&
ety ot d

O
VLT
SO HE

. 2
¢ 5

»
N
%
T
o

larization by
VA
PN O

".

A %

Ly

-
LIE).
-t‘? {( ’

LY

i
»
b
h
-
, )
-
v
b
)
b
*
W
Taas
N
¥
- ﬁ\.:u
*
’

' '
N
'y

3

5

3

3.
i:'
'gsf '
2y
%

Y

{
' EXAT
1

s
e, -

Y

O

k)
3
Y
3
a

, CUTTOR

.'I‘.
i
L
Y
108
L]
1

>
s
Y
W
}f
SRR
o ¥R
v
by
e
A |
o
oy ay
.{-,.}.’ |

-
o
:5.
3

o

X

3

3
muiating ¢

L

&

Y
)
A
32
3
. N
.
S5
¢t
{_(

o
S

& Byper
3
£
' ‘<
i
<

mitation
3
i

St
¥
N
3
A
"
k
§

oot oy

%
)

,
i
~
o
13
WSEH
3

.'.": Ii
.
it
:

v}‘- A X

oy
o,

........

.|‘.

1

b

¢

¢
denolarizm
wpplicat

¥
\
.«
|
.
RRTEeN 1h
3
“
Y
1t
X
3
A
C

&
K
£3
&' "" .‘,i.'-‘.. -
33
gj‘

{3

o .
e S g R

ail

335

YIRSy

it s

<

reduct
a

the

Y

il

AR
o

¥ Sy
P

A..-
u W

o=

T

5

y
AT
353
£
{]



f

.
}v’f-ﬁ.

I

E"‘p.p ;

CA 02651032 2008-10-28
WO 2007/131015 PCT/US2007/067989

hlood flow o one or move artones fe @lam the stte of homorrhage, This is partieularty

5

il for treating @ hemorrh; RRIC StEOKE,

et

ok

uset

o,

An apparatus az described herein can be psed to deltver g variety of

I

}

i the goute hospilalization :;ctn*'w. Suoch therapies ing ’iu&&-g bt are ned nied

17X
£
{foawd
R
£
L it
P,
w
)
<
3
F el 4
]
VoS
f‘”
e
_p..u‘
&
£
W
'-u"
ju-hr
,v«..
Rk
5.«.«.'-
f‘&
=
il
F I
Y
g
r...ﬁ
g
5
;‘:3
M
“;.L,
ok
ﬂ‘='+
4!
-l
a2
.-u&
"ﬁ:
ﬂ-_a-
3
Y
fﬂ
e
-H}
ru-u'
‘\
-"
2
f";.
Yo
-./
':i
e
g
g
S
<
oo
. Py
i
4o m,
warsd
et 4
~
¥t
£N
et
r,rﬂ
%
P?
Nt o
i
{2
A

Tan ;{ilf‘-i_ﬁifiﬁi i}e{}f db?&i o bimm g i1 A coronary, cevebral or

other artery to provide incressed blood How to ischemic tssue following removal of
the offending stenosis, and to allow Hloshing and passa ge e of micro-emboli through

- a7y . f’“ "*:' N .

lond vessels distal 1o the block ; and Vasoes nxiriction of artoriey

site of 8 hemorrhagic siroke,

i . “: . e "' £3.-9™7 ~N h ] 2 '--?""'. \" &0 \E % e |
mplanted el ctrades as deseribed herein can also be used o deliveg T E
| IR & (TS BV st 1 v droned Fans v v sor e et o L s g e
chromoaily oF perk :{iwail 7. Such ther ‘m jes include, at are not Bmited tor vasodilation

T LA T N e K o, U D (R N SN
31 seiegio E '}a‘a:;‘i i‘*h(l‘f arferial bi’.‘i Qi freat 3y %{gf E1}#}3&3"1@1}r’:‘i:{}:ﬁ.b. vazodijation of

'\ .

selpoted arterial bads {o treat local bypertension, for example primary

PUIRODArY

by

nypernt

erjon; vasodilation of the penile arleries fo treat male sexwal dysfonction; and

=

i )
.. N

vasgeonsiriotion of 4n artenal bed fecding 2 tuwmor o reat cancer.

1y

fq\» “\"‘ RS, R wi o . . ;'.".ﬂ. A q'. R Ay ,L"': e ."1 . :* S o _;jT‘L W™ .i.‘ P . L
Waving deseribed the invention, and a preferred embodiment thereot, what we

clatn as new, and secured by Lettors Patentis:



iy

(ry

]
frm

«:i-fd‘ .
Rt

3

CA 02651032 2008-10-28
WO 2007/131015 PCT/US2007/067989

i. An apparatus for locally con srolling smooth muscle tong, the apparatus
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The apparatus of claim 1, wherein the Srst electrode comprises a stent.
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4. The apparatus of claim 1, wherein the controller s configured 1o generate a

wavefomm having pulses of altemating po}:,a i

W apparatus of ciaim 1, wherein the controdier 13 conbguren 1o gonerate a

Y

i, 7

. Hfrf

wavelorm having pulses of a single polarity.

5 31 The apparatus of elaim 1, whereln the controller is configured to ponerate a
wavetorm that is synchromized with the cardise eyele.
120 The apparatus of elaim 1, further comp rising a sensor for providing daig
indicative of the cardise ovele to the controlier.
13, The apparatus of olaim 1, further comprising a local sensor for providing data
10 ndicative of Blood pressare local o the first electrode,
4. A method for 1*~*'>f<?’=ii<m- e sthooth muscle fone within an artertal bed of &
patient, the method comprising:
seriing a first electrode into sn arlery of the pationt;
PYTCL LTS INEY 2y R fé 1 ¥ 1? Te 1\ Sy el {ﬂi 2 ‘E*i'fi‘a ¢ evavrert ey {'5\ o
POV < A BCCONG Sigcirodo aF 3 10O soigdiad saon gt current o the
15 first electrisde to the sevond clectrade traverses the arierial bed and
generating av oltage waveform hetween the frst and sseond slectrode, the
voltage waveiorm being selecied to control polanzation of smooth
muscle tissue within the artertal bed.
18, The method of claim 14, wherein prov iding a second eleetrode comprises
20 providing a surface electrode for placement on skin of the patient.

16, The method of clam 1::_,. wherein providing a se am‘ clecirods Comprises

- .

$7.  The method of claim 14, further comprising selecting the artery {0 be g renal

16
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