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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
25 June 2009 (25.06.2009) PCT WO 2009/079410 Al

(51) International Patent Classification: (74) Agent: PARKHURST, David, G.; Fulwider Patton LLP,
A61B 17/12 (2006.01) 6060 Center Drive, 10th Floor, Los Angeles, CA 90045

(US).
(21) International Application Number: (81) Designated States (unless otherwise indicated, for every

PCT/US2008/086691 kind of national protection available): AE, AG, AL, AM,
AO, AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY,BZ, CA,

(22) International Filing Date: CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
12 December 2008 (12.12.2008) EG, ES, FT, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,

IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
(25) Filing Language: English LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,

MX, MY,MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,

(26) Publication Language: English RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(30) Priority Data: ZW

61/013,895 14 December 2007 (14.12.2007) US (84) Designated States (unless otherwise indicated, for every
12/334,256 12 December 2008 (12.12.2008) US kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
(71) Applicant (for all designated States except US): MICRUS ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

ENDOVASCULAR CORPORATION [US/US]; 821 Fox European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

Ln, San Jose, CA 95131 (US). FR, GB, GR, HR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,

(72) Inventor; and CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(75) Inventor/Applicant (for US only): DEHNAD, Houdin Published:
[US/US]; 507 Valleja Street, El Granada, CA 94018 (US). — with international search report

(54) Title: MULTISTRAND COIL FOR INTERVENTIONAL THERAPY

(57) Abstract: The embolic coil includes a microcoil and an elongated wire electrically connected to the microcoil for accelerating
embolization of an aneurysm into which the embolic coil is placed. The microcoil is formed of a first metallic material having a first
reduction potential, and the elongated wire is formed of a second metallic material having a second reduction potential lower than
the first reduction potential of the first metallic material.



MULTISTRAND COIL FOR INTERVENTIONAL THERAPY

Cross-References to Related Applications

This application is based upon Provisional Application No. 61/013,895, filed 14

December 2007, which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

This invention relates generally to implantable devices for interventional

therapeutic treatment or vascular surgery, and more particularly concerns a galvanic

embolic or vasoocclusive coil adapted to be released and deployed within a patient's

vasculature for treatment of an aneurysm.

Vasoocclusive devices are therapeutic devices that are placed within the

vasculature of the human body, typically via a catheter, to form an embolus to block the

flow of blood through a vessel making up that portion of the vasculature, or within an

aneurysm stemming from the vessel.

A stretch resistant vasoocclusive coil is known that is reinforced with an inner

stretch resistant member to provide stretch resistance to the coil, and that can be released

using an electrolytically detachable joint. A biodegradable stent is also known that has

joining elements formed of a metal having a lower electrochemical potential than a second

metal forming other portions of the stent, causing the stent to dissolve into smaller parts

when the joining elements dissolve. Other stent devices are known that include detachable

wires for manipulating the position and final configuration of the stent, in which the

detachable wires may have a link that is electrolytically detachable from the stent by

imposing a current on the wire. Such detachment mechanisms in stents or vasoocclusive

devices allow for placement and/or removal of the devices, and do not aid in acceleration

of embolization or healing of an aneurysm or fistula.

However, for the treatment of hemorrhaging aneurysms or fistulas, it would be

desirable to accelerate the normal rate of blood coagulation, which can be extremely

helpful in stopping the hemorrhaging. In the case of non-hemorrhaging aneurysms, faster

growth of connective tissue and healing would be desirable. It would therefore be



desirable to provide an embolic coil for accelerating embolization of an aneurysm or

fistula into which the embolic coil is placed, and for accelerating growth of connective

tissue and healing in an aneurysm or fistula into which the embolic coil is placed. The

present invention meets these and other needs.

SUMMARY OF THE INVENTION

Briefly and in general terms, the present invention provides for an embolic coil

including a microcoil and an elongated wire electrically connected to the microcoil for

accelerating embolization of an aneurysm into which the embolic coil is placed. The

microcoil typically includes a plurality of helical coils defining an interior space along a

length of the microcoil, and the elongated wire typically is disposed in an interior space of

the microcoil and extends through the length of the interior space of the microcoil,

extending between the distal end and the proximal end of the microcoil. In a preferred

aspect, the microcoil is formed of a first metallic material having a first reduction

potential, such as platinum or a platinum alloy, for example, and the elongated wire is

preferably formed of a second metallic material, such as zinc or a zinc alloy, for example,

having a second reduction potential lower than the first reduction potential of the first

metallic material. The first and second metallic materials are preferably formed of two or

more different metals or metal alloys, thereby creating a galvanic cell when the embolic

coil is placed in an aqueous fluid environment such as normally exists in a person's

vasculature, such as in an aneurysm in the person's vasculature.

In another aspect, the embolic coil may also include a rounded tip, having a

spherical or ovoid shape, for example, secured to the distal end of the microcoil. The

embolic coil may also be secured to the distal end of the elongated wire. A ring or loop

may also be secured to the proximal end of the microcoil, and may be secured to the

proximal end of the elongated wire as well, for detachably connecting the embolic coil to a

pusher member for delivery of the embolic coil to a treatment site in the vasculature, such

as an aneurysm.

The present invention also provides for a method of accelerating embolization of

an aneurysm in a person's vasculature, including the steps of providing an embolic coil

including a microcoil and an elongated wire electrically connected to the microcoil for



accelerating embolization of an aneurysm into which the embolic coil is placed. The

microcoil is formed of a first metallic material having a first reduction potential, and the

elongated wire is formed of a second metallic material having a second reduction potential

lower than the first reduction potential of the first metallic material, so that a galvanic cell

is created by the embolic coil when the embolic coil is placed in the aneurysm. The

embolic coil is placed in a person's vasculature to generate ions and change the electrolytic

composition of fluid in the person's vasculature surrounding the embolic device, to thereby

initiate cascades of chemical reactions that accelerate embolization of an aneurysm and to

accelerate growth of connective tissue and healing of the aneurysm.

These and other aspects and advantages of the invention will become apparent

from the following detailed description and the accompanying drawings, which illustrate

by way of example the features of the invention.

Brief Description of the Drawings

Figure 1 is a side elevational view of an embolic coil according to the present

invention.

Figure 2 is a photomicrograph showing the result of comparative testing of

embolization of pork blood by a prior art helical wire coil and the embolic coil according

to the present invention.

Detailed Description of the Preferred Embodiments

Referring to the drawings which are presented for purposes of illustration and by

way of example, and not by way of limitation, the present invention provides for an

embolic coil 10 including a microcoil 12 having a distal end 14 and a proximal end 16, as

is shown in Figure 1. According to a presently preferred aspect of the invention, the

microcoil is formed of a first metallic material, such as platinum or a platinum alloy, for

example, including a plurality of helical coils 18, and defining an interior space 20 along a

length of the microcoil.

The embolic coil also includes an elongated wire 22 formed of a second metallic

material, such as zinc or a zinc alloy, for example, and the elongated wire typically is

disposed in the interior space of the microcoil, extending through the length of the interior



space of the microcoil, between the distal end and the proximal end of the microcoil. The

embolic coil may also include a generally spherical or ovoid tip 24 secured to the

microcoil and elongated wire at the distal end of the embolic coil. A loop or ring 26 may

be secured to the microcoil and the elongated wire at the proximal end of the embolic coil,

such as for detachably connecting the embolic coil to a pusher member (not shown) that

can be threaded through a delivery catheter (not shown) to a treatment site in the

vasculature, such as an aneurysm in a person's vasculature.

The embolic coil and interior wire are electrically connected together, typically at

one or both ends of the coil, and the first and second metallic materials are preferably

formed of two or more different metals or metal alloys, thereby creating a galvanic cell

when the embolic coil is placed in an aqueous fluid environment, such as by being

implanted in a person's body, such as in an aneurysm in a person's vasculature. In such an

environment, the embolic coil generates ions and thereby changes the electrolytic

composition of the fluid surrounding the embolic device, and initiates cascades of

chemical reactions that accelerate embolization of an aneurysm and that accelerate growth

of connective tissue and healing of the aneurysm. Thus, when the coil is implanted into an

aneurysm, the reaction between electrolytes in a person's blood and the metals in the

embolic coil causes metal ions, such as zinc ions in the example, to be released into the

fluid surrounding the coil. The increase in the zinc ion concentration through cascades of

reactions will cause blood to coagulate and embolize an aneurysm into which the embolic

coil is placed and to accelerate growth of connective tissue and healing of the aneurysm.

Example: COAGULANT ACTIVITY OF THE EMBOLIC COIL

The capability of the embolic coil of the invention as an embolization or coagulant

accelerant was tested in vitro in a medium of pork blood (with acetic acid added), using a

typical helical platinum wire coil 30 shown on the left of Figure 2, and an embolic coil 32

according to the invention, shown on the right of Figure 2, formed of a platinum microcoil,

with an elongated wire formed of zinc. The test results showed that the embolic coil

significantly increases the rate and amount of blood coagulation over the rate and amount

of blood coagulation for the platinum wire coil under the same conditions.



It will be apparent from the foregoing that while particular forms of the invention

have been illustrated and described, various modifications can be made without departing

from the spirit and scope of the invention.



CLAIMS

1. An embolic coil for placement within an interior aqueous fluid environment of

an aneurysm in a person's vasculature for accelerating embolization of the aneurysm,

comprising:

a microcoil having a distal end and a proximal end, including a plurality of helical

coils defining an interior space along a length of the microcoil, said microcoil being

formed of a first metallic material having a first reduction potential; and

an elongated wire having a distal end and a proximal end, said elongated wire

being electrically connected to said microcoil, and said elongated wire being formed of a

second metallic material having a second reduction potential different from the first

reduction potential of the first metallic material, whereby said first and second metallic

materials create a galvanic cell when the embolic coil is placed in the aqueous fluid

environment of the aneurysm.

2 . The embolic coil of Claim 1, wherein said first metallic material is a metal

selected from the group consisting of platinum and a platinum alloy.

3 . The embolic coil of Claim 1, wherein said elongated wire is disposed in an

interior space of the microcoil and extends between said distal end and said proximal end

of said microcoil.

4 . The embolic coil of Claim 1, wherein said second reduction potential is lower

than the first reduction potential.

5 . The embolic coil of Claim 1, wherein said second metallic material is a metal

selected from the group consisting of zinc and a zinc alloy.

6 . The embolic coil of Claim 1, further comprising a rounded tip secured to the

distal end of the microcoil.

7 . The embolic coil of Claim 6, wherein said rounded tip is secured to the distal

end of the elongated wire.



8. The embolic coil of Claim 6, wherein said rounded tip has a spherical or ovoid

shape.

9 . The embolic coil of Claim 1, further comprising a ring secured to the proximal

end of the microcoil.

10. The embolic coil of Claim 9, wherein said ring is secured to the proximal end

of the elongated wire.

11. A method of accelerating embolization of an aneurysm in a person's

vasculature, the aneurysm having an interior aqueous fluid environment, comprising the

steps of:

providing an embolic coil including a microcoil and an elongated wire, said

microcoil having a distal end and a proximal end, said microcoil including a plurality of

helical coils defining an interior space along a length of the microcoil, and said microcoil

being formed of a first metallic material having a first reduction potential; said elongated

wire having a distal end and a proximal end, said elongated wire being electrically

connected to said microcoil, and said elongated wire being formed of a second metallic

material having a second reduction potential different from the first reduction potential of

the first metallic material, whereby said first and second metallic materials create a

galvanic cell when the embolic coil is placed in the aqueous fluid environment of the

aneurysm; and

placing the embolic coil in the aneurysm in the person's vasculature to generate

ions and thereby change the electrolytic composition of fluid in the person's vasculature

surrounding the embolic device, and to thereby initiate cascades of chemical reactions that

accelerate embolization of the aneurysm.

12. The method of Claim 10, wherein said step of placing the embolic coil in the

aneurysm comprises releasing metal ions into the aqueous fluid environment surrounding

the embolic coil.

13. The method of Claim 12, wherein said second metallic material is a metal

selected from the group consisting of zinc and a zinc alloy, and said step of releasing metal



ions into the aqueous fluid environment comprises releasing zinc ions into the aqueous

fluid environment surrounding the embolic coil.

14. The method of Claim 11, wherein said first metallic material is a metal

selected from the group consisting of platinum and a platinum alloy.

15. The method of Claim 11, wherein said second reduction potential is lower than

the first reduction potential.
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