wo 20197209710 A1 |0 0000 000 0

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

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
31 October 2019 (31.10.2019)

(10) International Publication Number

WO 2019/209710 A1l

WIPO I PCT

(51) International Patent Classification:
AGIN 1/05 (2006.01) A61B 17/064 (2006.01)

(21) International Application Number:
PCT/US2019/028506

(22) International Filing Date:
22 April 2019 (22.04.2019)

Shantanu; 4717 Chowen Ave. S., Minneapolis, Minneso-
ta 55410 (US). HALL, Peter; 2121 149th Ave. NW, An-
dover, Minnesota 55304 (US). FUHS, Christopher, Alan;
592 Iona Ln., Roseville, Minnesota 55113 (US). NELSON,
Bryan, Peter; 1155 Drew Drive, Woodbury, Minnesota
55129 (US).

(74) Agent: SCHROEDER, Mark, R.; 100 South 5th Street,
(25) Filing Language: English Suite 600, Minneapolis, Minnesota 55402 (US).
(26) Publication Language: English  (81) Designated States (unless otherwise indicated, for every
L. kind of national protection available). AE, AG, AL, AM,
(30) Priority Data: , AO, AT, AU, AZ. BA, BB, BG, BH, BN, BR, BW, BY, BZ.
62/661,589 23 April 2018 (23.04.2018) US

(71) Applicant: CARDIAC PACEMAKERS, INC. [US/US];
4100 Hamline Avenue North, St. Paul, Minnesota 55112
USs).

(72) Inventors: DE KOCK, Andrew, L.; 14850 Austin Street
NE, Ham Lake, Minnesota 55304 (US). REDDY, G.,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 1IN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(54) Title: SUBCUTANEOUS LEAD FIXATION MEMBER

FiG. 10B

(57) Abstract: A coil and delivery device assembly for securing an electrode lead subcutaneously within a patient's body. The combi-
nation may include a coil configured to move between a first, linear orientation and a second helical coil orientation, wherein the coil
is biased in the second helical coil orientation, and a delivery device including a housing and an actuator, the housing having a channel
configured to receive the coil in the first, linear orientation. The actuator is configured to move or push the coil through the channel and
out of the housing. The housing may include a recess in a bottom end thereof, configured to at least partially receive an electrode lead
and position the coil for deployment around the electrode lead as the coil is moved through the channel and out of the delivery device.

[Continued on next page]



WO 2019/209710 AT [N 00] )00 00 000000 O

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



WO 2019/209710 PCT/US2019/028506

SUBCUTANEQOUS LEAD FIXATION MEMBER

CROSS REFERENCE TO RELATED APPLICATIONS

The present application claims the benetit of and prionty to US Provisional

5  Patent Application Ser. No. 62/661,589, filed Apnil 23, 2018 and titled
SUBCUTANEOUS LEAD FIXATION MEMBER, the disclosure of which is
wmcorporated berein by reference.

BACKGROUND
10 The unplantable defibrillator has been demonstrated to extend pationt Lives by

treatment of potentially deadly arrhythmias. Over time, various efforts have been
made to address complications associated with mplantation of such devices. The
advent of subcotaneous defibrillators with leads implanted beneath the skin and over
the ribcage of the patient allows avoidance of past lead fadure issucs. However,

15 implantation and securement of subcutaneous leads and other medical devices
remains a time consuming process with challenges related to the length of the mcision
roquired, length of time required for muplantation, and manipulation required by
physician. This has led to mterest m further alteratives for fast, reliable anchoring of

subcutaneous leads.

SUMMARY
Thas disclosure provides design, matenial, and use altematives for medical
devices, including delivery systems.
A first example includes a retamer clip configured to secure an electrode
25 within a pauent's body. The retamer clip includes tirst and second arms connected by
a flexable bridge, the retainer ehp configured to move between a first onentation in
which lower surfaces of the first and second arms face cach other, and a second
oricntation in which the first and second amms extend laterally from opposiie sides of
the flexable bridge, wherein the retainer clip 18 biased in the second orentation.
30 Alternatively or additionally to the above example, the first and second arms
are ngid.
Alternatively or additionally to any of the above examples, the flexible brdge

is made of a shape memory material.
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Alternatively or addittonally to any of the above examples, the flexible bridge
extends outward from an upper surface of the first and second amms, transverse to a
plane of the first and sccond amms.

Alternatively ot additionally to any of the above examples, the first and

o

second arms have a first width greater than 3 width of the flexible bridge.
Altematively or additionally to any of the above exarnples, first ends of the
first and second amms are attached o the flexible brdge and second ends of the first
and second arms are tapered o a second width less than the first width.
Alternatively or additionally to any of the above examples, a cross-section
10 taken along a longitudmal axis of the retainer clip extending between sccond onds of
the first and second arms defines at least one curve.

Alternatively or additionally to any of the above examples, the first and
second armas have a plurality of protrasions extending cutward from the lower
surfaces.

135 Ahematively or additionally to any of the above examples, the protrusions on
the first and second amms extend at an angle toward the Hexible bridge.

Alternatively or additionally to any of the above examples, the protrusions are
formed from curved or V-shaped cuts throusgh the first and second arms and bending a
portion of each arm adjacent the cuts downward away from an spper surface of the

20 first and second arms.

Alematively or additionallv to anv of the above examples, the flexible bridge
18 sized and configured to partially surround an electrode.

Alternatively or addittonally to any of the above examples, the flexible bridge
is C-shaped, the flexible bridge having a back side opposite an opening defining the

25 C, the opening sized and configured to receive an electrode.

Alternatively or additionally o any of the above examples, the first and
second arms are attached to the back side of the flexible bridge.

Alematively or additionallv to any of the above examples, the first and
second arms are a single monoklithic structure attached to the back side of the flexible

30 bridge.
Alternatively or additionally to any of the above examples, the first and
second arms arc attached o opposite sides of the flexible bridge between the back

side and the openng.
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Alternatively or additionally to any of the above examples, the first and
second arms have a plurality of protrusions extending outward from the fower
surfaces.

Alternatively ot additionally to any of the above examples, the protrusions on
the first and second armas extend at an angle toward the flexible brnidge.

Altematively or additionally to any of the above examples, the protrusions are
formed from curved or V-shaped cuts through the first and second arms and bending a
portion of each arm adjacent the cuts downward away from an upper surface of the
first and second arms.

Another examaple is a retainer clip and delivery device assembly including a
retainer chip ncloding first and second arms connected by a flexible bridge, the
retainer ohip configured to move betwoen a first orientation i which lower surfaces of
the first and second arms face each other, and a second orientation in which the first
and second arms extend laterally from opposite sides of the flexible bridge, wherem
the retainer chip is biased m the second onentation, and a debvery device including a
housing and a plunger, the housing having a fumen configured to receive the retainer
clip m the first orientation, the phunger shidingly engaged within the lumen; wherein
the retamer clip 18 delivered by shiding the plunger tuough the lumen, moving the
retainer olip out of the delivery device.

Altematively or additionally o the above example, the housing and the
plunger each have a rocess on a bottom surface thereof, posttioned such that when the
plunger is shid 1nto the housing and the bottom surfaces of the houwing and plunger are
adjacent each other, the recesses are aligned.

Another example 18 a method of securing a medical device subcutanecusly
within a patient. The method includes meertmg a medical device into an incision,
constraiming a retainer clip n a first orientation and inserting the retamer clip into the
incision, the retainer clip mchiding first and second arms connected by a flexible
bridge, the retainer clip configured to move botween the first orientation in which
fower surfaces of the first and sccond arms face each other, and a second onentation
i which the first and second armgs extend laterally from opposite sides of the flexable
bridge, wherein the retainer clip is biased in the second orientation, releasing the
retainer chip, thereby allowing the retamer clip to retum to the biased second

onentation, and securing the retainer clip to the medical device.
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Alternatively or additionally to the above example, the incizion 1s 1 om or less
in length and the medical device is a lead.
Alternatively or additionally to any of the above examples, constraining the

retainer chip in the first orientation includes squeszing the first and second arms

o

together,

Altematively or additionally to any of the above examples, securing the
retamer clip ncludes snappiog the flexible bridge over the lead.

Alternatively or additionally to any of the above examples, the lead mncludes
one or more groove, and securing the retainer clip includes snapping the flexible
10 bridge mio the groove,

Another exaraple 15 a method of securing a medical device subcutancously
within a patient. The method includes meerting a medical device into an mcision,
constraming a retainer clip 1n a first oricntation and inserting the retainer clip into a
debivery device, the retainer chip including first and second arms connected by a

15 Hexible bridge, the retainer clip configured to move between the first oriconiation 1o
which lower surfaces of the first and second arms face each other, and a second
origntation 1o which the first and second arms exiend from opposite sides of the
flexable bridge, wherein the retaier clip 1s biased mn the second orientation, wherem
the delivery device mclades a housing and a phunger, the retainer clip disposed within

20 alvmen in the housing in the first ortentation, the phinger slidingly engaged within
the lumen, positioning the delivery device over at least a portion of the medical
device, shiding the plunger through the lumen, pushing the retamer clip out of the
delivery device and mto body tissue over the portion of the medical device, wherein
the retainer chip returns to the biased second orentation upon release from the

25 dehvery device and secures the retamer chip to the medical device.

Ancther example 18 a method of subcutancously implanting a device in a
patient, mchiding making an tocision in skin of a patient, 1nserting a device into the
wcision 1n contact with deep fascia and below adipose tissue, leaving at least a
portion of the device exposed at the incision, mserting a fixation member mw a first

30 configuration wnto the meision and over at least a portion of the device, the fixation
member having first and second arms connected by a bridge, wherein at least the
bridge is flexible, the first configuration baving lower surfaces of the first and second
arms facing cach other, moving the fixation member (o a second configuration

wherein at least a middle portion of the fixation member 18 1o contact with the device,
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and securing the fixation member to the deep fascia, thereby fixing the device within
the patient.
Alternatively or additionally to the above example, the device is a lead for a

subcutaneous cardiac defibriliator and the brnidge of the fixation member has a senu-

o

circular shape in both the first and second configurations, sized to match a shape of
the lead.
Alematively or additionally to any of the above examples, the jncision is a
xiphoid incision of 1 cm or less.
Alternatively or additionally to any of the above examples, the method further
10 comprises, aficr inserting the lead info the xiphoid incision, advancing the lead
subcutancousty o a location of an implanted defibnilator.

Alternatively or additionally o any of the above examples, the first and
second arms of the fixation member are rigid such that in the first configuration the
first and seccond arms are substantially parallel and 1 the second configuration the

15 fivst and second atms are substantially planar.

Altermnatively or additionally to any of the above examples, the first and
second arms cach have a central width larger than a width of the brnidge.

Alternatively ot additionally to any of the above examples, the first and
second arms taper from the central width to an end width that 1s smaller than the

20 central width.

Alematively or additionallv to any of the above examples, a side profile of the
first and sccond arms is curved.

Another example 18 a cotl and delivery device assembly for securing an
ciectrode lead within a patient's body. The device assembly comprises a cotd

25 configured to move between a first, Honear onentation and a sccond helical col
orientation, wherem the coif 1s biased in the second helical cotl orientation, and a
delivery device including a housing and an actuator, the housing having a channel
configured to receive the coil in the first, lincar orientation, the actuator disposed
within the changel and configured to move the coil through the channel and out of the

30 housing, the housing having a recess in a bottom end thereof, configured to at least

partialiy recetve an electrode lead and position the coil for deplovment around the
clectrode fead as the coil s moved through the channel and ouwt of the delivery device.
Alternatively or additionally to the above example, the actuator includes a tab

extending out a top ond of the channpel and a phunger extending mto the channel
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Alternatively or additionally to any of the above examples, the bottom end of
the houstog includes an extension including the channel, the extension extending
below the bottont end of the bousing.

Alternatively ot additionally to any of the above examples, the coil meludes a
shape set section of a wire and a straight section of wire connected to the shape set
section by a breakaway notch, wherein the shape set seotion, when separated at the
breakawayv notch and dehivered out of the housiag, retums to the second helical cotl
ortentation,

Alternatively or additionally to any of the above examples, the actuator is
attached to the straight section of wire, the actuator configured to wotate, thereby
breaking the breakaway notch and separatimg the straight section of wire from the
shape set section after the shape set section has been deploved into the second hehceal
coil oreniation.

Alematively or additionally to any of the above examples, the codl includes
two or more shape set sections connecied by breakaway notches.

Alternatively or additionally to any of the above examples, the housing
meludes a lumen extending at least part way thercthrough, the lumen configured to
receive the coll after it 1s delivered out the bottom end of the channe! and curves
around the electrode lead.

Altematively or additionally to any of the above examples, the lumen is
configured to receive multiple tums of the coil.

Another exampie is a method of subcutancously implanting a medical device
in a patient. The method comprises mserting a medical device into an incision to a
subcutancous position, inserting a defivery device into the incision, the delivery
deviee mncluding a housimg and an actuator, the housing having a channel containing a
coil 11 a first, linear ontentation, the actuator disposed within the channel and
configured to move the cotl through the chanmel and out of a bottom surface of the
housing where the coil will move to a second helical coul onentation, the housmg
having a recess m a bottom end thereof configured to at least partally receive the
medical device and position the el for deployment around the medical device,
positioning the housing with the recess disposed over the medical device, and moving
the actuator thereby moving the coil out of the bottom surface of the housing, wherein

the coil penetrates tissue under the medical device and curves around the medical
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device as the cotl moves into the second hehical coil ortentation, thereby securing the
medical deviee to tissue withio the neision.

Alternatively or additionally to the above example, before inserting the
medical deviee, the method further includes making an tneision of less than 1 om.

Alternatively or additionally to any of the above examples, the bottom end of
the housing includes an extension including the channel, the extension extonding
below the bottom end of the housing, where positioning the housing inchudes
contacting the medical device with the recess of the housing, thereby holding the
medical device against tissue with the extension also in contact with the tissue.

Alternatively or additionally to any of the above examples, the coil includes a
shape set section of a wire and a straight section of wire connected to the shape set
section by a breakaway notch, the shape set section defining the coil, the actuator
connected o the straight section of wirg, wherein moving the actuator meludes
moving the straight section of wire through the channel to push the shape set section
out of the housing, through tissue and around the medical device as the shape set
section of wire returns to the biased helical coil onientation, the method further
comprising rotating the actuator to break the breakaway noteh, thereby separating the
cotl from the straight section of wire.

The above summary of some embodiments 1s not intended to deseribe each
disclosed enbodirnent or every implementation of the present disclosure. The
Figures, and Detailed Description, which follow, more particularty exemphify some of

these embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, which are not necessarily drawn to seale, like numerals may
deseribe similar components in difterent views. Like numerals having different letter
sutfixes may represent different mnstances of similar cormponents. The drawings
iftustrate generally, by way of example, but not by way of limitation, various
embodiments discussed in the present document.

FIG. 1 is an dlustration of mmeision placement for subcutaneous wplantation of
a medical device;

FIG. 2A is atop view of an exemplary retainer elip,;
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FIGS. 2B and 2¢ are side views of the retaner clip of FIG. 2A 10 different
ortentations;

FI1G . 3 15 a cross-sectional iHustration of the retainer clip of FIGS. 2A-2C
being implanted subcutancously;

FIG. 4 is a2 cross-sectional illustration of the retainer chip of FIGS. 2A-2C after
sabcutancous tmplantation;

FIG. 5 15 a perspective view the retainer clip of FIGS. 2A-2C disposed on an
elecirode fead;

FIG. 6A is a side view of another exemplary retainer clip;

FIG. 6B 1s a top view of the retamer chip of FIG. 6A;

FIG. 6C 13 a perspective view of another exernplary retainer chip;

FIG. 7 is a top view of an exemplary mating element on an electrode lead;

FIGS. 8A and 8B are top and side views, respectively, of another exemplary
retainer chip;

FIG. A 18 a side view of an exemplary staple w a second, relaxed onientation;

FIG. 9B 15 a side view of an exemplary msertion device with the staple of FIG.
9A loaded in the first orientation;

FIG. 9C 18 a side view of the msertion device of FIG. 9B i the deplove
configuration showing the staple implanted over a lead;

Fi(z. 10A 13 2 side view of another exermaplary insertion device with a helical
coti partially deployed arcund a lead:

FIG. 10B 15 a side view of the insertion device of FIG. 10A with the hehical
cotl in a further deployed state;

FIG. 11 1s a top view of the insertion device of FIGS. 10A-10B with the
helical coil partially deploved over the lead;

FIG. 12 1s a top view of the helical coil of FIGS. 10A-11 m a relaxed state;
and

Fi(s. 13 15 a top view of the helical coil of FiG. 12 deploved over a lead.

DETAILED DESCRIPTION
For the followmg defined terms, these definitions shall be applied, unless a
different definition is given 1o the claims or elsewhere in this specification.
Al numeric values are herein assumed (o be modified by the term “about,”

whether or not explicitly todicated. The term “about”, in the context of numeric
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salues, gencrally refers to arange of numbers that one of skill in the art would
consider equivalent to the recited value {¢.g., having the same finction or result). In
many nstances, the torm “about” may inchide numbers that are rounded to the nearest
significant figure. (Other uses of the term “about” {e.g., 1n a context other than
numeric values) may be assumed to have their ordinary and customary defimtion{s},
as understood from and consistent with the context of the specification, uanless
otherwise specified.

The recitation of numerical ranges by endpoints includes all numbers within
that range, includimg the endpomnts {e.g., 1 to 5 includes §, 1.5, 2, 2.75, 3, 380, 4, and
3). Although some suttable dimensions, ranges, and/or values pertaining 1o various
components, features and/or specifications are disclosed, one of skiil i the art, incited
by the present disclosare, would understand desired dimensions, ranges, and/or values
may deviate from those expressly disclosed.

As used 1o this specification and the appended clauus, the singular forms “a”,
“an”, and “the” mclude plural referents unless the content clearly dictates otherwise.
Ag used o this specification and the appended claims, the term “or™ is generally
emploved m its sense ncluding “and/or” unless the content clearly dictates otherwise.
§t 15 1o be noted that v order to facilitate understanding, certam features of the
disclosure may be desenbed in the singular, even though those features may be plural
or recurring within the disclosed embodiment{s). Each mstance of the features may
mclude and/or be encompassed by the singular disclosure(s}, unless cxpressly stated
to the contrary. For stmplicity and clanty purposes, not all elements of the disclosure
are necessarily shown in each figure or discussed in detarl below. However, it will be
understood that the following discussion may apply equally to any and/or all of the
components for which there are more than one, unless exphicitly stated to the contrary.
Additionally, not all instances of some elements or features may be shown in each
figure for clanty.

AT

Relative termas such as “proximal”, “distal

93
o

“advance”, “withdraw”, variants
thereof, and the ke, may be generally considered with respect to the positioning,
direction, and/or operation of various clemenis relative to a user/operator/mampalator
of the device, wheretn “proximal” and “withdraw” mdicate or refer to closer o or
toward the user and “distal” and “advance” indicate or refer to farther from or away
from the user. In some instances, the terms “proximal” and “distal” may be arbitranly

assigned in an offort to faciiitate understanding of the disclosure, and such mstances
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will be readily apparent to the skilled artisan. (ther relative terms, such as
“upstream”, “downstream”, “toflow”, and “outflow” refer to a direction of fluid How
within a lumen, such as a bodv lumen, a blood vessel, or within a device,

The term “extent” may be understood to mean a greatest measurement of a
stated or identified dimension, unless the exient or dimension in guestion 1§ preceded
by or identified as a “munimun”, which may be understood (o mean a smaliest
measurcment of the stated or identified dimeunsion. For example, “outer extent” may
be understood to mean a maximum outer dimension, “radial extent” may be
understood to mean a maxinmun radial dimension, “longitedinal extent” may be
undersicod to mean a maximum longitudinal dimension, ete. Each instance of an
“extent” may be different {¢.g., axial, longitudmal, lateral, radial, circumferential,
gic.} and will be apparent to the skalied person from the context of the wdividual
usage. Generally, an “extent” may be considered a greatest possible dimension
measured according to the miended usage, while a “suntmum oxtent” may be
considered a smallest possible dimension measured according to the mtended usage.
In some instances, an “extent” may generally be measured orthogonally within a
plane and/or cross-section, but may be, as will be apparent from the particular context,
measured differently — such as, but not hnted to, angularly, radally,
circumferentially {e.g., along an arc), cte.

The terms “monolithic” and “unitary™ shall generally refer to an cloment or
elerpends made from or consisting of a single structure or base uniWelement. A
monolithic and/or unitary element shall exclude structure and/or features made by
assembling or otherwise joining multiple discrete elements together.

it is noted that references in the specification to “an embodiment”, “some
embodiments”, “other embodiments”, efc., indicate that the embodument(s) described
may mclude a particolar feature, stracture, or characteristic, but every embodiment
may not necessasily include the particular feature, structure, or characieristie.
Moreover, such phrases are not necessarily referrog to the same embodiment.
Further, when a particular feature, structure, or characteristic 1s described in
connection with an embodiment, 1t would be within the knowledge of one skilled in
the art to effect the particuiar feature, structure, or characteristic in connection with
other embodiments, whether or not explicitly described, unless clearly stated to the
contrary. That is, the various individual clements described below, even if not

exphcitly shown m a particular combination, are nevertheless contemplated as being
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combinable or arrangeable with each other to form other additional embodiments or to
complement and/or enrich the described embodiment(s}, as would be understood by
one ot ordinary skill in the art.

For the purpose of clanty, certain identifyving numenical nomenclature {e.g.,
first, second, third, fourth, ¢tc.} may be used throughout the description and/or claims
to name and/or differentiate between varnous described and/or claimed features. ltis
o be understood that the mumerical nomenclature 1s not tended 1o be limitimg and is
exemplary only. In some embodiments, alierations of and deviations from previcusly-
used nomerical nomenclature may be made in the interest of brevity and clanty. That
is, a feature dentified ag a “first” clement may later be reforred to as a “second”
clement, a “thurd” clement, eic. or may be omitied entirely, and/or a different foature
may be referred o as the “first” element. The meamng and/or designation in cach
instance will be apparent o the skilled practitioner.

The following deseription should be read with reference to the drawings,
which are not necessanly to scale, wherem similar clements m different drawings are
pumbered the same. The detatled deseription and drawimngs are ntended to thustrate
but not hinut the claimed invention. Those skilled 1 the art will recognize that the
various slements described and/or shown may be arranged in various combinations
and configurations without departing from the scope of the disclosure. The detailed
description and drawings tustrate example embodiments of the claimed mmvention.
However, 1o the mnterest of clanty and ease of understanding, while every feature
and/or element may not be shown n each drawing, the feature(s) and/or element{s)
may be understood (o be present regardless, unless otherwise specified.

The subcutancous puplantable cardioverter defibriilator {(5-JCD) system from
Boston Scientific provides benefits to the patient including the preservation of
tranavenous anatomy and avordance of intracardiae leads, which may fractore and/or
may serve as conduits for mfection to roach the heart, and can occlude blood vessels
going nto the heart, making later placernent of leads or other devices 1o the heart
more difficult. An example and discussion of subcutancous lead implantation may be
found in US Publication No. 20120029333, titled SUBCUTANEQUS LEADS AND
METHODS OF IMPLANT AND EXPLANT, the disclosure of which is tncorporated
herein by reference.

In some examples, small, permanently implantable fixation members may be

used 1 conjunction with suboutaneouns implantable medical devices. The medical
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device may be a subcutancous lead, electrode, mmplantable loop recorder, tmplantable
microchip, or other device benefitting from a secunng element to permanently
implant the device subcutancousiy 1o the body. In some examples, the medical device

may be a 5-JCD lead.

o

FIG. 1 illustrates two incisions that may be involved with placement of an
inplantable S-1CD fead. A nunimal xiphoid meision § may be made for the
permanent implandation of a medical device. The xiphoid ncision may be less than |
cm long, though & may be larger if desired. A lead may be tunncled beneath the sk
o a device pocket 10, A small portion of the lead may remain exposed at the xiphoid
10 meision 3, and a fixation memwber may be used 1o secure the lead to the xiphoid

process or sternum. A medical device, such as an implantable pulse generator, may
be mnplanted at the device pocket 10, In the example, shown, the device pocket 10 1a
focated at about the left axilla, such as between the antedor axidlary Hine and the
posterior axilary ling, or at about the midaxiliary line. This specific position is shown
15 for ilustrative purposes; the present mvention may be used for implanting devices at
other subcutaneous positions, such as near the spine, or higher on the chest such a
near the clavicle or over the ¥ or 2™ ribs.
FIGS. 2A-2C iHustrate an exemplary fixation member in the form of a retainer
clip 2040 The retamer clip 200 may have first and sccond arms 210 connected by a
20 brdge 220, The first and second arms 210 may be symmetric, that is, cach having the
same size and shape, as thustrated in FISG. 2A-2C, or they may have different shapes
and sizes. The amms 210 may have first ends 230 attached to the bridge 220, The
bridge 220 may be flexible, allowing the retaimer chip 200 to move between a first,
constrained orientation in which lower surfaces 212 of the first and second arms 210
25 face cach other, as shown m FIG. 2C, and a second orientation m which the frst and
second arms 210 extend substantially laterally from opposite sides of the bridge 220,
as shown 1n FIGS. ZA and 2B. The retainer clip 200 may be biased in the second
oricniation.
In some exaraples, as shown in FIG. 24, the arms 210 may haveawidth m a
30 central region that is greater than the width of the budge 220, The armas 210 may
taper from the central region 250 to the first ends 236 and from the contral region 230
to the sccond ends 240. Tapered, atranmatic second ends 240 may facilitate the ars
digging nto tissue, such as fascial tissue, to secure the retainer clip 200 at a desired

position.
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The larger center width of arms 210 may prevent the retainer clip 200 from
migrating. In some examples, the amms 210 may be rigid. maintaining a constant
shape as the retainer clip 200 moves between the first and second orientations. In
other examples, at least a portion of the arms 210 roay be flexible. For example, the
first ends 230 of the arms 210 may be flexable, providing increased flexibility to the
retamner ¢lip 200 for moving between the first and second orientations.  Ahlernatively,
the bridge 220 may be rigid, and the first ends 230 of the arms 210 mray be tlexible to
provide the movement between the first and second onentations of the retamer chip
200

in some examples, the brdge 220 may be made of a shape memory material,
meiuding metal and polymer shape memory materials. In other examples, the budge
228 may be formed by one or more nitinol wires and the arms 21 may be formed by
overmolding plastic paddles onto the mtinol wirgs, such that the bridge 220 15 flexible
while the arms 210 are rigid. A silicon laver may be disposed over the upper swface
214 of the arms 210 and/or the bridge 220, Gther materials mayv be used as desired.

The bridge 220 may exiend outward from the upper surface 214 of the armas
210, transverse to the plane of the arms 210, as shown s FIG. 2B, The extension may
create a rocess 260 sized and shaped to receive at least a portion of the medical device
to be secured. In the example shown i FIG. 2B, the recess 260 is sized and shaped to
receive and at least partially surround a subcutaneous lead 280, shown in dashed lines.
Also as seen in FIG. 2B, when viewed in cross section taken along a longitudinal axis
X-X of the retainer chip 200, the first and second amms 210 of the retainer chip 200
may each define at least one curve, In some examples, rather than be adapted to
secure to the fead iself, as shown, the retainer clip 200 may be adapted to secwre io a
sleeve placed on or over a lead, or built into the lead, such as, for example, a device as
shown m Figure 7, below.

The Hexthility of the retainer clip 200 allows for msertion into a small
wmcision. The retainer clip 200 18 folded 1nto the first ovientation, as shown n FiG.
2C, and then mserted nto the incision over the device to be secured.

FIGS. 3-5 dlustrate subcutaneous implantation of an S-ICD lead 280 using a
clip as illostrated. The lead 280 was previously inserted into an incision 5 and
mnneled under the skin 20, The lead 280 may be placed under the skin 20 and fatty
tissue 40, above the fascial plane 30, As shown in FIG. 3, atool such as forceps 290

may be used to hold the arms 210 of the retaiver clip 200 together. The retainer chip
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200 may be mscrted into the mcision 3 and over the lead 280 in the first orientation.
Releasing the arms 210 allows the retainer clip 200 to antomatically move back into
the relaxed, second oriengation. The recess 260 in the bridge 220 fits over the lead
280, and the relatively thin arms 210 slide between the fatty tissue 40 and the faseial
plane 30, thereby secuning the lead 280 in place, as shown in FIG 4. The retaimer clip
200 may prevent the lead 280 from migrating away from the implantation site. FIG. 5
dlustraies a retainer clip 200 10 place over a tead 280 The structure of the retainer
clip 200 allows it to be placed over the lead 280 with the first and second arms 216
extending transverse to the longitudinal axis of the lead 280, Rather than a forceps
290 as shown in FIGS. 3-3, the retamer clip 200 could also be placed using a
specialized tool such as a combination bore and plunger as ilustrated below m
Figures 9A-9C.

FIGS. 6A-6C iflustrate another example retainer clip 300, The retainer clip
300 may be similar to the retainer clip 200 shown 1 FIGS . 2A-2C, but with a C-
shaped bridge 320, First and second arms 310 may be separate elerents connected to
the back side 325 of the bridge 320, opposite the opening 370 defiming the €. In other
examples, the separate first and second arms 310 may be attached to oppostie sides of
the bridge 320, between the back side 325 and the opeming 370, as shown in FIG. 6C.
Alternatively, the first and second arms 310 may be defined by a single monolithic
picce, with a middle portion attached to the back side 325 of the bridge 320, At least
a portion of the bridge 320 may be flexible, allowing the opening 370 to expand to
soap over a cvhindrical medical device within the recess 360 defined by the C-shaped
bridge 320. The opening 370 may extend transverse to the longitudimal axas Y-Y of

the retainer ¢lip 300, as shown 1 FIG. 6B, The bridge 320 may be sized for

snapping onto and securing a lead 1o the recess 360 or, altematively, it may be
designed to work with a device as m Figore 7.

The lead 280 may nclade one or more features configured o mate with the
retamer chip 200, 300, FIG. 7 shows an example lcad 280 with a mating element 396

mchuding a noteh 395 for receiving the bridge 220, 320 of the retainer chip 200, 300.
The mating clement 390, and the noteh 393 m particular, may prevent axial
movement of the lead 280 within the retainer clip 200, 300, The mating element 3990
mav further dictate placement of the retamer clip 200, 300 at a specified location

relative to sensing and/or shocking electrodes. The mating element 390 mav be a
g £ g 3
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structure permanently affixed to the lead 280, In other examples, the mating clement
390 may be added to the lead, similar to a conventional suture sleeve,
fn some examples, the retainer clip 200, 300 may be permanently fixed onto

the lead 280. Euher a removable or permanently fixed retainer ¢lip 200, 300 may

o

serve as an active electrode for sensmg electrical signals and/or may offer pacing

signals. i a removable retainer clip 206, 300, the clectrode may contain an electrode

surface that an clectrically conductive portion of the retainer clip 200, 300 clamps

over allowing a connection to facihitate electrical signals. For example, the notch 393

in the mating eloment 390 may include an electrode surface that contacts an clectrode

10 surface on the woer surface of the bridge 220, 320, providing the clectrical
conneciion.

The clip retainer 200 may inchude one or more protrusions 216 extending
outward from the lower surface 212 of the first and second arms 210, as shown in
FIGS. 8A, 8B, While the retamer clip 200 1s tlustrated m FIGS. 8A, 8B, it will be

15 understood that the protrusions 216 may be provided on the retainer clip 300 as well.
The protrusions 216 may exiend at an angle toward the bridge 220, with the
protrusions 216 on each arm 210 extending in opposite divections, as shown 1 FIG.
88, The protrusions 216 may be formed from curved or V-shaped cuts through the
first and second arms 210 followed by bending a portion of the arm 210 adjacent the

20 cuts downward away from the upper surface 214 of the first and second arms 210,
The protrusions 216 may provide enhanced fixation into the fascial plane.

A alternaie fixation moember and rosertion device 18 shown in FIGS. DA and
9B. The fixation member may be a staple 400 configured to move between a first,
compressed configuration shown m FEG. 9B {0 a second, relaxed configuration,

25 shown m FIGS. 9A and 9C. The stapie 400 may be loaded mnto the insertion device
504} 1n the first configuration, as shown in FIG. 98, and when the staple 400 1s
delivered out of the insertion device 500, the staple may move automatically into the
second, relaxed configuration, shown in FIG. 9A. The msertion device 500 may
mchude a bousing 510 and planger 550, The housing 310 may have a lumen 512

30 extending therethrough, with a cavity 314 located adjacent the first end 320 of the

housing 510, The lower end 520 of the housing 510 may have a recess 522 sized and

configured Yo receive the fead 280, The cavity S 14 may be sized and configured o

receive the staple 400 in the first configuration. The spper end 325 of the housing

510 may have a laterally extending protrusion or flange 316, The plunger 350 may be
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sized o slide into the fumen 512 and push the staple 400 out the lower end 320 of the
housing 510, The lower end 555 of the plunger 550 mayv include a recess 560 shaped
and configured to match the protrading bridge 420, The recess 360 may allow the
plunger 350 to push the staple 400 out of the housing 510 without deforming the
bridge 420.

The staple 400 may be a single clongate monolithic clement. In some
examples, the staple 400 may be a wire that 1s round, flat, or any other shape. The
staple 400 may define first and second arms 410 separated by a bridge 428, The arms
410 may cach have an inner region 430 and an outer region 440 joined by a flexible
region 430, In some examples, the wmoer region 430 and the outer region 440 may
define curves extending 1o opposite directions, as shown in FIG. 9A. The fleuble
region 450 of cach arm 410 may allow the staple 400 to move between the first
oricntation in which the ouler regions 440 of the first and sccond amms 410 face cach
other, as shown in FIG. 9B, and the second orientation in which the first and sccond
arms 410 extend outward from opposite sides of the bndge 420, as shown in FIGS.
9A and 9C. The staple 400 may be biased 1n the second orientation.

The bridge 420 may protrude upward from the upper surtace 414 of the aner
region 430 of the arms 410, creating a recess 460 sized and shaped to receive at least a
portion of the medical device o be secured. In the example shown in FIGS. SA and
9C, the recess 460 s sized and shaped to receive and at feast partially surround a
subcutaneous lead 280, shown in dashed lines. As seen in FIGS. 9A and 9C, the side
view of the staple 400 shows the first and second arms 410 defining at least two
curves. The bridge 420 may be flexable or nigid, configured o snap onto the lead 280.
In some examples, the bridge 420 may be made of a shape memory material,
meiuding metal and polymer shape memory matenals.

The maertion deviee 500 may also include a retraction thread 570, The
plenger 556 mav have a humen extending therethrough. The retraction thycad 570
may extend through the lumen of the plunger 550, around the staple 400 and out the
plunger, as shown m F1G. 8B, The retraction thread 370 allows the staple 406 1o be
removed and/or repositioned.  After implantation of the staple 400, if the position is as
desired. the retraction thread 570 may be romoved by pulling one end of the thread
5740, as shown m FIG. ¢C.

In vse, a staple 400 may be loaded into the insertion device 500 the first

orientation, positioned in the cavity 514 as shown in FIG. 9B, After the fead 280 15
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moplanted through an incision, the nsertion device SO0 may then be placed nto the
meision with the recess 322 in the lower end 520 of the bousing 510 placed over the

fead 280, The plunger 350 may then be depressed, using the flange 516 as leverage.

As the plunger S50 18 depressed, the staple 400 15 pushed out the first end 520 of the

o

housing 510, As the staple exats the housing 510, the ends 442 of the staple 400
penetrate the fascial plane 30, In some examples, the cnds 442 may be pointed or
sharpened to facilitate penctration of the staple mio tissuc. The outer regions 440 of
cach am are curved, allowing the ends 442 to curve mto and then out of the fascial
plane 30 as the staple 400 15 fully relcased from the msertion device 500 and refums
10 to the second ovientation. As shown in FIG. 9C, the bridge 420 of the staple 400 fits
over the lead 280 and holds the lead 280 against the fascial plane 30, The outer
regions 440 of the staple 400 extend into and then out of the fascial plane 30, thereby
securing the lead 280 to the fascial plane 30. The staple 400 may extend partially or
fully through the fascial plane 30, I the staple 400 position is acceptable, the
15 retraction thread 370 is then removed by pulling on one end of the retraction thread
570, as shown e FIG. 9C.
if the stapic 400 needs to be repositioned or removed, the user may pull on
both ends of the retraction thread 570 at the same time to remove the staple 400, The
staple 400 may be redeploved by re-inserting the staple 400 into the cavity 514 of the
20 housing 510 and then redeploving the staple 400 as discussed above.
'The staple 400 may be made ot a shape memory metal, such as nitinol. In
other examples, the staple 400 may be made of a shape memory polymer. The staple
400 allows for scouring leads and other medical devices without the use of a suture.
A staple 400 may be preloaded into the insertion deviee 300 providing advantages of
25 bemg fast and easy to use, greatly reducing the procedure time as compared (o
securing a fead using sutures. The staple 400 secures the lead 280 to the fascian a
stmilar manner and location compared to conventional sutures, but has a lower profile
than the suture sieeves converdionally used with sutures. The insertion device 300
may be used in smaller incisions as compared (o those needed for manipulation of
30 sutures. The inecision may be lom or less. The staple 400 and insertion device 500
also provide the advantage of allowing the staple 400 to be repostiioned and

redeployed casily.
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The nsertion device 500 may also be vsed with the retainer chip 200, 300
shown in FIGS. ZA-2C and 6A-6C. The retainer clip 200, 300 may be loaded into the
cavity 514 m the compressed onientation as shown i FIG. 3,

Another exaraple fixation merober and msertion device are shown in FIGS.

o

10A-13. The fixation member may be a helical coil 700 configured to move between

a first, straight configuration while in the deployment device 804, shown 1n FIG. 10A,

o a second, relaxed configuration upon teplantation, shown i FIGS. 12 and 13, The

cotl 700 may be loaded into the deplovment device 800 in the first configaration, as

shown 1 FIG. 10A, and when the coil 700 15 delivered out of the deployment device

10 800, the coit 700 may move automatically into the second, relaxed configuration,
shown m FIGS, 12-13.

The deployment device 800 may be tubular in shape and have a lumen 312
extending at least part way thercthrough, with a lower end 820 having a recess 822
sized and configured to receve the lead 280, In some examples, a suture sleeve 600

15 may be disposed around the lead 280, with the recess 822 sized o receive the suture
sleeve 600, as shown i FIG. 10A. The deplovment devige 800 may have a channel
410 extending along onc edge that is sized and configured to receive the helweal coil
700 10 the first, straight configuration. The deployment device 800 may have an
actuator 330 connected to a wire 710 extending into the upper end of the channel 810.

20 'The deployment device 800 may have an extension 325 including the channel 810,
extending below the lovel of the lower end 820, The extension 825 mcludes a lower
opening of the channel 810, When the recess 822 n the lower end 820 of the
deployment device 800 13 in position over a lead 280 and suture slecve 600, the
extension 323 may be in contact with the fascial plane 30, allowing the cail 700 to

25 exit the deployment device 800 directly into the fascial plane 30, as showo m FIG,
10A.

The coil 760 may be a single clongate monolithic element. In some examples,
the coil 700 may be a wire that s round, flat, or any other shape. The cod 700 may be
configured to move between the first, near onentation when constrained within the

30 channel 810 m the deplovment device 800, and a sceond, relaxed hehical orientation,
as shown in FEGS. 12-13. The coil 700 may be biased in the second orientation.

The coil 700 may be loaded 1oto the chanuoel 810 1 the deplovinent device 890
with one end 742 of the coil positioned within the extension 825, An actuator 830

may be inserted into the vpper end of the channel, into contact with the coil 700, The
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actuator 830 may be in the form of a tab disposed on the end of a phunger 830 that fits
mto the channel 810, After the lead 280 with an attached suture sleeve 600 is
implanted through an incision, the deplovment device 800 may then be placed into the

meision with the recess 822 placed over the suture sleeve 600 on the lead 2580, The

o

actuator 330 may be depressed to move the coil 700 out of the bottom end of the

channel 816G, The col 700 curves as # fransitions into the relaxed, helical sccond

oricntation. The coil 700 may roove in the direction of arrow 752 as shown m FIG.
10A. Asthe cotl 700 continues to advance out of the channel 810, the coil 700 curves
through the fascial plane 30 and arovnd the suture sleeve 600 and back into the

10 deployment device lumen 812 through the lower end 826, as shown in FIG. 108,

In other examples, the coil 700 15 a shape set section of wire that 18 connected
to a straight section of wive 710 at a breakaway noteh 720, as shown in the
enlargersent in FIG. 108, In this example, the actuator 330 may be counected to the
straight section of wire 71{). Once fuily deployed, the actuator 830 roay be tumed,

15 rotating the straight section of the wire 710 to break the wire at breakaway noteh 720,
separating the deplovment device 800 from the implanted coil 700, In stili other
examples, the coil 700 mav be formed as a series of shape set cotls connccted to teach
other at breakaway notches. In this example, the deployment device 300 may carry
multipie cotls 700, allowing for multiple coils to be deploved using a single device

20 800, withouot having to reload. As cach coil 700 is deploved, the actuator 830 may be
rotated. breaking away the deploved coil from the remaining cotls still within the
channel 810 of the deployment device 800, n cither above example, the coil
removably fixed o the actuator 30 allows the coil 700 1o be retracted and
epositioned. The actuator 830 may be pulled upwards, snwinding the cotl 700 from

25 around the suture sleeve 600, Once the coil 700 1s positioned 1o the desired location,
the actuator 830 s turned, breaking the connection between the coil and actuator 830,
leaving the coll 706 implanted around the suture sleeve 600 and lead 280,

Regardicss of how the cod 700 is pushed out of the deployment device 800, as
the coil 700 continues to extend from the bottom of the channel 810, the end 742 of

30 the cotl 700 penctrates the fascial plane 30 at a location spaced apast from the first

penetration location cach time the coil extends around the sature sleeve 606, doe to

the helical geometry of the coil. FIG. 1 is a top view of the deployment device 800

showing the helical movement of the ol 700 as it 1s deploved. In some examples,

the end 742 may be pointed or sharpened fo facilitate penetration of the cotl 700 into
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tissue. Altematively, the end 742 may be angled, as shown i FIG. 10A. The angled
end 742 may be positioned pointing away from or towards the soture sleeve 600, Asg
shown in FIGS, 10B and 11, the col 700 encircles the suture slecve 600 and fead 280,
securing them against the fasaial plane 3¢, The coil 700 extends into and then out of
the fascial plane 30 at least once, thereby securing the lead 280 {o the fascial plane 30

FIG. 12 13 a side view of the belical coil 700 showing moltiple trns. The
helical cotl 700 may define, one, two, three, or more comoplete turns. fo some
examples, the mudtiple turns have varying diameters. In the example shown in FIG.
12, the mitial turn {on the left in the figure} has a first diameter D that s larger than
the diameters of the remaining cotls. The first diamcter D of the coil 700 mayv match
the diameter OD of the suture sleeve 600 1o ginde the helical col 700 as i 1s
deploved. The reduced diameter of additional coil turns provides compression {see
FIG. 13), further securing the lead 286 and suture sleeve 600 to the fascial plang 30,

In some examples, the cotd 700 may be made of a superelastic shape memory
material, meluding metal and polymer shape memory matenals. In one example, the
cotl 700 18 mitinol. The coil 700 may be a wire having a diameter similar o that of
conventional sutures. The col 700 allows for secuning leads and other medical
devices without the use of a conventional suturing process. A coil 700 may be
preloaded nto the deployment device 800 providing advantages of being fast and easy
to usg, greatly reducing the procedure time as compared to securing a lead using
convendional sutures. The cod 700 may secure the fead 280 to the fascia o a sivular
manner and location compared (o conventional sutures, but 1s faster and may be use
i smaller incisions as compared o those needed for manipulation of sutures. The
meision may be lem or less.

Sore embodiments of the present invention may take the form ofan
implantation tool set configured for use 1n the subcotancous mplantation of one or
more medical devices, such as electrode leads. The tool set may include an insertion
device and one or more retainer olips or coils,

The various components of the devices/svstermns disclosed herein may include
a metad, metal alloy, polvmer, a metal-polymer composite, ceramics, combinations
thereof, and the like, or other suitable material. Some examples of suitable metals and
metal alloys include stainless steel, such as 304V, 3041, and 316LV stainless steel;
mild steel; nickel-titannum alloy such as linear-elastic and/or super-elastic mtinol;

other nickel alloys such as nickel-chromuun-molvbdenum alloys {e.g.. UNS: NO6625
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such as INCONEL® 625, UNS: N06022 such as HASTELLOY® €.22®, UNS:
N16276 such as HASTELLOY® C276®, other HASTELLOY® allovs, and the like),
nickel-copper allovs {e.g., UNS: NO4406 such as MONEL® 400, NICKELVACR
400, NICORRGOS® 400, and the like}, mickel-cobali-chromium-moolybdemum allovs
{c.g., UNS: R30035 such as MP35-N® and the iike), nickel-molybdenum aliovs {e.g.,
UNS: N10665 such as HASTELLOY® ALLOY BI®), other mickel-chromium alloys,
other nickel-molybdenur alloys, other nickel-cobalt allovs, other nickel-wron alloys,
other nickel-copper alloys, other nickel-tungsten or tungsten alloys, and the like;
cobalt-chromivm allovs; cobalt-chromiim-molybdenum alloys (e.g.. UNS: R30003
such as ELGILOY®, PHYNOX®, and the like}; platinum coriched stainless sieel;
titaniunm; combinations thereof) and the Lke; or anv other suitable matenial,

Some examples of suitable polymers for use m the leads discussed above may
include polvtetraflucrocthyiene (PTFE), ethyviene tetraflucroethyviene (ETFH),
fluorinated cthylene propviene (FEP), polyoxymethvlene (FOM, for example,
DELRIN® available from DuPont}, polvether block ester, polyvurethane (for example,
Polyurethane 83A3), polvpropylens (PP), polyvinvichlornide (PVC), polycther-ester (for
example, ARNITEL® available from DSM Engmeerng Plastics}, ether or ester based
copolyvmers {for example, butviene/poly(alkvicne ether) phthalate and/or other
polyester clastomers such as HYTREL® available from DoPont), polvamide {(for
example, DURETHAN® availabie from Bayer or CRISTAMID® available from Eif
Atachem), elastomeric polvanudes, block polyvamide/ethers, polvether block amide
(PHBA, for example available under the trade name PEBAX®), cthylene viny! acctate
copolymers (EVA}, silicones, polyethvlene (PE}, Marlex high-density polvethylene,
Marlex low-~density polyethyiene, incar low density polyethviene (for example
REXELL®}, polvester, polybutylene terephthalate (PBT), polvethyvlene terephthalate
{(PET), polyvtrimethylene terephthalate, polvethviene naphthalate (PEN),
polyetherctherketone (PEEK), polyvinide {PI}, polyetherinude (PED, polyphenyiene
sulfide (PPS), polyphenyiene oxide (PPO), poly parapheuoyviere terephthalamide {for
example, KEVLAR®R)}, polysulfone, nylon, nvlon-12 {such as GRILAMID® available
from EMS American Grilon), perfluoro{propyl vinyl ether) {(PFA), ethyvlene vinyl
alcohol, polyolefin, polystyrene, epoxy. polyvinvlidene chlonde (PVAC),
poly{stvrene-b-1sobutyiene-b-styrene) (for example, SIBS and/or SIBS A},
polycarbonates, ionomers, biocompatible polymers, other suitable materials, or

mixtures, combinations, copolymers thereof, polymer/metal composites, and the like.
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In at least some embodiments, portions or all of the accessory devices and
their related components may be doped with, made of, or otherwise include a
radiopaque material. Radiopague materials are understood to be materials capable of
producing a relatively bright image on a fluoroscopy screen or another imaging
technigue doring a medical procedure. This relatively bright image aids the user of
the accessory devices and their related components im determining is location. Some
examples of radiopaque materials can include, but are not Hmited to, gold, platinum,
palladium, tantahum, tungsten alloy, polymer matenal foaded with a radiopague filler,
and the like. Addmionally, other radiopague marker bands may also be mcorporated
mto the design of the accessory devices and thewr related components to achieve the
3ame resull.

The above detatled description inclades references to the accompanying
drawings, which form a part of the detailed description. The drawings show, by way
of tlustration, specific embodiments in which the tnverdion can be practiced. These
embodiments are also referred 1o herein as “examples.” Such examples can include
clements i addition to those shown or deseribed. However, the present inventors
also contemplate examples m which only those elements shown or described are
provided. Moreover, the present faventors also conternplate examples using any
combination or permtation of those elements shown or described {or one or more
aspects thereof), either with respect to a particolar example {or one or more aspects
thereof}, or with respect to other examples {or one or more aspects thercof) shown or
described herein.

In the event of mconsistent usages between this document and any documents
8o tncorporated by reference, the usage in this document contrals. The above
description 1s intended to be illustrative, and not restrictive. For example, the above-
described examples {or one or more aspects thereot) may be used in combination with
cach other. Other embodiments can be used, such as by one of ordinary skill in the art
upon revigwing the above description. The Abstract is provided to cornaply with 37
CFR §L72{(b), 1o allow the reader to quickly ascortain the nature of the techmical
disclosure, and shall not be used to nterpret or limit the scope or meaning of the
claims.

Vartous features may be grouped together to streamline the disclosure. Ths
should not be interpreted as intending that an unclaimed disclosed feature 13 gssential

to any claim. Rather, inventive subject matier may hic in less than all features of a
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particular disclosed embodiment. Thus, the following claims are hereby incorporated
mto the Detailed Bescription as examples or embodiments, with each claim standing
on its own as a separaie ernbodiment, and it 1s contemplated that such embodiments
can be combined with each other in varous combinations or pernutations. The scope
of the mvention should be deternnned with reference to the appended claims, along

with the full scope of equivalents to which such claims are entitled.
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What is claimed is:
1. A coil and delivery device assembly for securing an electrode lead withina
patient's body, comprising:

a coil configured to move between a first, hnear onentation and a second
helical coil onentation, wherein the coil 18 hased m the second helical coil
orientation; and

a delivery device including a housing and an actuator, the housing having a
channel configared to receive the coil in the first, linear ortentation, the actuator
disposed within the channel and configured to move the cotl through the chanuel and
out of the housing. the housing having a recess in a battom end thereof, configured to
at least partially receive an electrode lead and position the coil for deplovment around
the electrode lead as the coil 1s moved through the channel and out of the delivery

device.

2. The coil and delivery device assembly of claim 1, wherein the actuator

mehides a tab extending out a top end of the channel and a plunger extending into the

chanuel,
3. The coil and delivery device assembly of claim 1, wherein the bottom end of

the housing includes an extension including the channel, the extension extending

below the bottom end of the housing.

4. The cotf and delivery device assembly of any of the preceding claims, wherein
the coil wacludes a shape set section of a wire and a straight section of wire connected
to the shape set section by a breakaway notch, wheremn the shape set section, when
separated at the breakaway noteh and debivered out of the housing, returns to the

second helical cotl orientation.

3. The coil and delivery device assembly of claim 4, wherein the actuator is
attached to the straight section of wire, the actuator configured to rotate, thereby
breaking the breakaway noteh and separating the straight section of wire from the
shape set section after the shape set section has been deploved into the second hehcal

coil onentation.
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6. The coil and delivery device assembly of claim 4, wheremn the cotl inclhudes

two or more shape set sections connected by breakaway notches.

7. The coil and delivery device assembly of any of the preceding claims, wherein
the housing mclades a humen extending at least part way therethrough, the lumen
configured to receive the coil after if 1s delivered out the bottom end of the channel

and curves around the electrode lead.

8. The coil and delivery device asserubly of claim 7, wherein the humen is

configured Yo receive mudtiple wirns of the coil.

9. A retainer chp configured to secure an electrode within a patient’s body,
compising:

first and second arms connected by a tlexible brnidge, the retamer clip
configrred to move between a first onientation in which lower surfaces of the first and
second arms face cach other, and a second orientation in which the first and seoond
arms extend lateratly from oppostte sides of the flexible bridge, wherctn the retainer

clip s biased m the second oneniation.

10, 'The retainer clip of claim 9, wherein the flexible bridge extends outward from
an upper surface of the first and second arms, transverse (o a plane of the first and

second arms.

11, The retaiver clip of claim 10, wherein the first and second arms bave a first

width greater than a width of the flexable bridge.

12, 'The retainer clip of clatm 11, wherein first ends of the first and second arms
are attached to the flexible bridge and second ends of the first and second arms are

tapered to a second width less than the first width,

13, The retainer clip of claim 12, wherein a cross-section taken along a
fongitudinal axis of the retaner clip extending between second ends of the first and

second arms defines at least one curve.
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14, The retainer chip of any of claims 9-12, wherein the first and second arms have

a phurality of protrusions extending outward from the fower surfaces.

15, "The retamer clip of claim 14, wherein the protrusions on the fivst and second

armas extend at an angle toward the flexible bndge.
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