Office de la Propriete Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2216618 C 2002/01/08

(11)(21) 2 216 618

12y BREVET CANADIEN
CANADIAN PATENT
13) C

(22) Date de depot/Filing Date: 1997/09/26

(41) Mise a la disp. pub./Open to Public Insp.: 1998/03/26
(45) Date de deéelivrance/lssue Date: 2002/01/08

(30) Priorité/Priority: 1996/09/26 (08/721,351) US

(51) Cl.Int.%/Int.CI1.6 A61B 17/03, A61M 25/00

(72) Inventeur/Inventor:
GIA, Son M., US

(73) Proprietaire/Owner:
TARGET THERAPEUTICS, INC., US

(74) Agent: SWABEY OGILVY RENAULT

(54) Titre : JOINT SPHERIQUE ET DISPOSITIF DINTRODUCTION POUR ELEMENT D'OCCLUSION VASCULAIRE
(54) Title: BALL JOINT AND INTRODUCER FOR VASOOCCLUSIVE MEMBER

(57) Abrége/Abstract:

A vasoocclusive helical metal coll having a thermoplastic polymer plug in at least one of its ends that has been melted so that it
molds to the coll windings and insulates and blunts the end(s).

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

FIGNNY 4

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

OPIC - C]

“y I 4 e, : x - \
L RSN
4
3

PO 191




CA 02216618 1997-09-26

ABSTRACT OF THE DISCLOSURE

A vasoocClusive helical metal coil having a thermoplastic polymer plug 1n at
least one of its ends that has been melted so that it molds to the coil windings and

insulates and blunts the end(s).



OCT—-31-01

10

15

20

25

15:84 FROM:SWABEY OGILVY RENAULT ID:416 216 V8768 PAGE

BALL JOINT AND INTRODUCER FOR VASOOCCLUSIVE MEMBER

TECHNICAL FIELD

This invention 1s in the field of vasoocclusion devices. More particularly, it

relates to a vasoocclusion coil having a polymer tip.

BACKGROUND

Vasoocclusion devices are surgical implements that are placed within vessels,
typically via a catheter, to block the vessel or to fill a vascular cavity such as an
aneurysm. One type of vasoocclusion device is in the form of a helical wire coil. The
coll may have a cylindnical, conical or other shaped envelope and may be formed into
a secondary shape if desired. See U.S. Pat. No. 4,994,069. The coil may have fibers
attached to 1t to facilitate emabolization. See U.S. Pats. Nos. 5,304,194, 5,476,472 and
5,382,259. The coil may be free (unattached) and placed at the desired vascular site
by displacing it from the end of a catheter. Alternatively, the coil may be removably
attached to the distal end of a wire or fiber, placed at the desired site, and detached
from the wire by mechanical, clectrolytic, or thermal means. See U.S. Pats.

Nos. 4,735,201, 5,354,295 and 5,250,071.

One or both ends of the ¢oil may be blunted to make it/them less likely to
abrade or puncture the vessel. The “blunting” is typically accomplished by either
melting the end or by soldering a bead of metal onto the end. Commonly owned
copending European application (EP Publication No. 0 752 235), published January
1, 1997, describes a ¢o1l having a polymer plug or mnsert in its distal end. The coil
descrnibed 1 this copending application 1s used to transmit radiofrequency energy into

the vessel to cause the vessel wall to collapse. The polymer plug in the distal end of
the coil msulates the tip of the coll and lessens the likelihood that the distal tip will

erode or perforate the vessel wall.
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A principal object of the present invention is to provide an easier and effective

way to blunt and or insulate one or both ends of a vasoocclusive coil.

DISCLOSURE OF THE INVENTIO!

One aspect of the invention is a vasoocclusive coil comprising a helical coil
having a multiplicity of windings that define a lumen, a first end, and a second end,
and a plug of thermoplastic polymer comprised of a first portion that extends into the
lumen at said first end and is molded into the windings defining said first end and a
second rounded portion that extends axially outwardly from said lumen at said first
end.

Another aspect is a method for blunting or insulating an end of a
vasoocclusive coil comprising;:

(a) providing a helical metal coil having a multiplicity of windings that define
a lumen, a first end, and a second end;

(b) placing a first portion of a biocompatible thermoplastic polymer strand
into the lumen at said first end with a second portion of said strand extending axially

outwardly of the lumen at said first end;

(c) melting the polymer strand to cause said first portion to mold to the
windings defining said first end and said second portion to be formed into a rounded

protuberance; and

(d) cooling the polymer strand to cause the strand to solidify.

BRIEF D RIPTION OF THE DRAWT
In the drawings, which are not to scale, Figure 1 is an elevational view of one
embodiment of the invention in which a helical coil is blunted at one end.
Figure 2 is an elevational view of another embodiment of the invention in

which a helical coil having a secondary shape is blunted at both ends.
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Figure 3 is an elevational view of a third embodiment of the invention in

which the helical coil has a multiplicity of fibrous elements attached to it.

Figure 4 1s an elevational view of another embodiment of the invention

wherein the coil includes a radially extending fibrous element.

Figure 5 1s an elevational view of a fourth embodiment of the invention in

which the helical coil is adapted to be mechanically released from the distal end of a

wire.

Figure 6 1s an elevational view of a fifth embodiment of the invention in

which the helical coil is adapted to be electrolytically released from the distal end of a

wire.

MODES FOR CARRYING OUT THE INVENTION

(igure 1 depicts one embodiment, generally designated 10 ol a vasoocciusive
coil of this invention. Coil 10 has a multiplicity of helical windings 11. The
windings of the end segments, generally designated 12 and 13 of the coil have a
longer pitch than the windings of the central segment 14. The coil has two free ends,
generally designated 15 and 16, each of which is blunted by a plug 17 of a
biocompatible thermoplastic polymer. As depicted, plug 17 has an inner section 18
that extends into the lumen 19 defined by the windings and an outer portion 20 that
extends outwardly from the lumen and defines a rounded blunt protuberance. The
inner section 18 is thermally molded to the windings; that is, it at least partly
surrounds the windings and conforms to the shape of the windings. In such structure,
the plug is less likely to loosen or disengage from the windings than the structure
shown in EP 0 752 235. The inner section will normally extend about I to 5
windings into the lumen 19, preferably about 2-4 windings.

The windings of coil 10 will typically be made of a metal such as platinum,

gold, rhodium, rhenium, palladium, tungsten, and the like or alloys of such metals.
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These metals have significant radiopacity and their alloys may be tailored to provide
desired degrees of stiffness and flexibility. The windings may be made of other
surtable biocompatible materials such as polymers or composites of metals and
polymers.

While the cross-section of the windings of Figure 1 is circular, windings
having other cross-sectional shapes, e.g. elliptical, trapezoidal, rhombic, rectangular,
square, may be used. Circular cross sectional windings will typically have a diameter
of about 0.01 to about 0.15 mm. Correspondingly, the diameter of the helix formed
by the windings will normally be in the range of about 0.2 to 0.8 mm. For
neurovascular use the diameter of the helix will typically be in the range of 0.3 to
0.5 mm. While the helix is shown as having a uniform diameter along the length of
the coil, helixes having a varying diameter over a portion or the entire length of the
helix or helixes having segments of different diameter may also be used. Similarly,
the pitch of the windings may be uniform, as shown in Figure 4, or may vary over a
portion or the entire length of the coil. The axial length of the coil will usually be in
the range of 0.5 to 100 cm, more usually 2 to 40 cm. The coil will typically have 10
to 75 windings per cm, more usually 10 to 40 windings per cm. It will be appreciated
that the above described dimensions are not critical and that dimensions that are
suitable for occluding vascular sites within the human body are intended.

The plug 17 is made of a thermoplastic, biocompatible polymer such as a
polyester (e.g. Dacron), polyamide (e.g. Nylon), or polyolefin (e.g., polypropylene).
Typically the polymer will melt at temperatures above about 125°C. The plug is
formed by initially placing a rod or strand of the polymer into the lumen of the coil,
leaving a portion (typically about 0.1 to 3 mm) of the rod or strand extending
outwardly from the coil end. The plug is then heated to above the melt temperature

of the polymer causing the portion of the rod within the lumen to flow and mold to
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the coil windings and the portion of the rod outside the lumen to form into a rounded
bead or protuberance. The plug is then cooled to solidify the polymer.

Figure 2 depicts another embodiment, generally designated 30, of a
vasoocclusive coil of the invention. Coil 30 has a similar structure to coil 10 except

that the former has a uniform pitch and a clover leaf secondary shape. As depicted,

~ the ends 31, 32 of coil 30 are blunted with polymer plugs or tips 33, 34.

Figure 3 shows a third embodiment, generally designated 40, of a
vasoocclusive coil of the invention. Coil 40 has a similar structure to coil 10 except
that the former has a uniform pitch and includes a plurality of fibers 41 attached to the
coll windings. As shown, end 42 of coil 40 is blunted with a polymer plug 43.

Figure 4 shows a coil 44 that is identical in structure to the coil of Figure 1
except that a strand 45 of polymer extends sinusoidally the length of the coil with its
respective ends fused to and integral with the polymer tips. As shown, the strand is
composed of loops that extend radially outwardly of the coil windings and extend
through the coil windings at spaced intervals.

The vasoocclusive coils of the invention are particularly useful in devices,
such as those described in EP 0 752 235, that are used to deliver radiofrequency
energy intravascularly. The coil may be nondetachable or detachable by electrolytic
means such as described in U.S. Pat. No. 5,122,136 or by mechanical means such as
described in U.S. Pats. Nos. 5,234,437; 5,250,071; 5,261,916; 5,304,195; 5,312.415:
and 5,350,397.

Figure 5 depicts an embodiment, generally designated 50, having a coil 51
that may be detached through operation of a connective joint 52. Joint 52 has a clasp
section 53 which remains attached to a core wire 54 when sheath or catheter body 55
1s retracted proximally. Joint 52 also includes a second clasp section 56 that is
carried on the proximal end of coil 51 and interlocks with clasp section 53 when the

assembly 1s within sheath 55. When the sheath is withdrawn from about the
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assembly, the clasp sections are free to disengage, thus detaching coil 51. As shown,
the distal end of coil 51 has a polymer plug 57 that blunts and insulates the distal end.
Core wire 51 may be electrically connected to a source of radiofrequency energy.
Figure 6 shows an embodiment, generally designated 60, having a coil 61 that
may be detached through operation of a connective joint 62 that is susceptible to
electrolysis. Such joints are described in detail in U.S. Pat. No. 5,423,829. Joint 62
is made of a metal which, upon application of a suitable voltage to a core wire 63,
will erode in the bloodstream, thereby allowing coil 61 to detach. Coil 61 is made of
a metal that is more “noble” in the electromotive series than the metal of joint 62. A
return electrode (not shown) is supplied to complete the circuit. The region of core
wire 63 proximal to the joint is insulated to focus the erosion at the joint. An
electrically conductive bushing 66 is used to connect the distal end of core wire 63 to
the proximal end of coil 61. A polymer plug 68, similar 1n structure to the previously
described plugs, is molded into the distal end of the coil. In addition, the exterior
surface of the distal windings of the coil is encased in a thermoplastic polymer sheath
69. As shown, the polymer sheath is molded to the windings and 1s integral with the
plug 68. This structure may be formed by placing a thermoplastic sheath about the
distal windings, placing a strand of thermoplastic polymer in the distal end of the coil,

and heating the distal end of the coil to cause the sheath and strands to melt, fuse

together, and mold to the interior and exterior surfaces of the windings.
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CLAIMS

1. A vasoocclusion coil comprising a helical coil having a multiplicity of
windings that define a lumen, a first end and a second end, and a plug of
thermoplastic biocompatible polymer comprised of a first portion that extends into
the lumen at said first end and 1s molded into the windings defining said first end and

a second rounded portion that extends axially outwardly from said lumen at said first

end.
2.  The vasoocclusion coil of claim 1 wherein the polymer 1s a polyester.

3.  The vasoocclusion coil of claim 1 wherein the windings are made of

metal.

4.  The vasoocclusion coil of claim 1 wherein said first portion extends 1 to

5 windings into the lumen.

5.  The vasoocclusion coil of claim 1 including a sheath of a thermoplastic
biocompatible polymer that encases and is molded to the exterior surface of the

windings defining the first end.

6. The vasoocclusion coil of claim 1 further comprising a strand of said
polymer having a first end connected to the first portion of the plug, a second end,
and a segment intermediate said first and second ends that extends axially along the
coil in a generally serpentine configuration composed of loops that extend through

the coil windings at spaced intervals.

7.  The vasoocclusion coil of claim 1 further comprising a second plug of
thermoplastic biocompatible polymer comprised of a first portion that extends into

the lumen at said second end of the coil and 1s molded into the windings defining said
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second end and a second rounded portion that extends axially outwardly from said

lumen at said second end.

8.  The vasoocclusion coil of claim 7 comprising a strand of a
biocompatible polymer having a first end connected to said first plug, a second end
connected to said second plug, and a segment intermediate said first and second ends
of the strand that extends axially along the coil in a generally sérpentine configuration

composed of loops that extend through the coil windings at spaced intervals.

9.  An assembly for use in occluding a vessel or vascular cavity comprising:
(a) a wire having a distal end;

(b) the vasoocclusion coil of claim 1 wherein the distal end of the wire 1s

detachably coupled to the second end of the coul.

10. The assembly of claim 9 wherein the distal end of the wire is coupled to

the second end of the coil by a mechanically detachable joint.

11. The assembly of claim 9 wherein the distal end of the wire 1s coupled to

the second end of the coil by a metal joint that is susceptible to electrolysis.

12. A method for blunting and insulating an end of a vasoocclusion coil
comprising:
(a) providing a helical metal coil having a multiplicity of windings that

define a lumen, a first end, and a second end;

(b) placing a first portion of a biocompatible thermoplastic polymer

strand into the lumen at said first end with a second portion of said strand extending

axially outwardly of the lumen at said first end;
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(c) melting the polymer strand to cause the first portion to mold to the
windings defining said first end and said second portion to be formed into a rounded
prc::1berance; and

(d) cooling the polymer strand to cause the polymer to solidify.

13. The method of claim 12 including the steps of placing a sheath of a
thermoplastic biocompatible polymer about the windings defining said first end and

melting said sheath to cause the sheath to mold to the windings and fuse with the

strand.



CA

02216618 1997-09-26

1/3




2/3




CA 02216618 1997-09-26

3/3

94 55 92 r/ ‘

\\\\\\\\\\\\\\v
”I 'IIIII‘

c\\\\\\ \\\\\\ \‘

S3—

{56 °°

Fig. 5

63
A\ WA AN NN
’/////////"(//////;
N o Gk 2

AR RS

NN \\
///////

///////
\\‘\\\‘\\‘







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - abstract drawing

