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a a recess a a at a
body extending from the distal opening of the recess. The tool may include a plunger slidably fitting within at least a portion of the
tool body recess. The recess may be configured to receive an implantable device and the tunneler preferably extends distally from the

¾ recess at a position laterally displaced from the device when the device is so located in the recess. Movement of the plunger distally
within the recess advances the device distally out of the recess and alongside of and exterior to the tunneler.



SUBCUTANEOUS DELIVERY TOOL

BACKGROUND

[0001] The use of monitoring equipment to measure various physical

parameters of a patient is well known. There is a growing demand for using

subcutaneous monitoring devices, which allow doctors to obtain information

without a patient being connected to an external machine and/or which may

otherwise not be reproducible in office settings. The term subcutaneous generally

implies locations within the body of a patient under the skin and exterior to the

musculature beneath the skin. For example, an implantable device that includes

the ability to monitor a patient's heart beat in order to detect transient symptoms

suggesting cardiac arrhythmia allows doctors to review data over a longer period

of time than using external monitoring equipment in a simulated testing situation.

However, to successfully implant implantable subcutaneous devices an

implantation tool should, for example, ensure that the device is not implanted in

muscle, reduce contact between the surgeon and the wound, be used in an office

setting to minimize patient discomfort and the need for invasive surgery and have

the ability to repeatedly recreate the same size incision site in the patient.

[0002] Exemplary prior art insertion tools include those illustrated in

US Patent Application Publication No. 201 0/0094252 by Wengreen, et al.



SUMMARY

[0003] Further areas of applicability will become apparent from the

description provided herein. It should be understood that the description and

specific examples are intended for purposes of illustration only and are not

intended to limit the scope of the present disclosure.

[0004] Exemplary embodiments provide subcutaneous implantation

tools and methods of implanting a subcutaneous micro-device using the same.

The invention provides a syringe-like tool, comprising a tool body, hereafter

"handle", having a hollow, distally longitudinally extending recess such as a bore

or channel and having a distal opening through which the device may be

delivered. The device preferably also includes a movable plunger located within

the bore or channel. An incision tool is provided to make an incision through

which the subcutaneous device is implanted.

[0005] The device may, for example, be implanted in the region of the

thorax. A specific recommended location will typically be provided within an associated

product manual. In one embodiment, two electrodes on the body of the device monitor

the patient's subcutaneous ECG. The device may ECG recordings in response to patient

activation or in response to automatically detected arrhythmias. Exemplary devices are

disclosed in US Patent Application Publication No. 2009/0036917 by Anderson, US

Patent Application Publication No. 2010/0094252 by Wengreen, et al., US Patent

Application Publication No. 2012/0283705 by Hoeppner, et al., US Patent No.

5,987,352, issued to Klein, et al., US Patent Nos. 6,412, 490 and 7,035,684 issued to

Lee, et al. and US Patent No 6,230,059, issued to Duffin, et al.

[0006] The incision tool is designed to create an incision of repeatable

width and depth with a single motion. It is composed of a blade, designed to make a



repeatable incision, and handle, designed to ergonomically fit the hand. The incision tool

is intended to make the incision simple and repeatable. Other mechanisms for making

openings in the patient's skin such as trocars, spreaders, scalpels and the like may be

substituted in some alternative embodiments.

The insertion tool delivers the device through the incision and into the

subcutaneous tissue. The tool is designed to ensure the device is delivered into a tight

pocket to maximize electrode contact with the surrounding tissue in a highly repeatable

manner, and is composed of two parts: a handle and a plunger. The handle is composed

of a bore or channel section, used to hold the device and guide it during implant, and a

protrusion extending distally of the channel, used to bluntly dissect an implant path for the

device to travel down while being implanted. The tunneler extends distally from the

channel a position laterally displaced from the device when the device is located

in the channel. The plunger is used to push the device distally out of the handle,

through the incision, alongside and exterior to the tunneler and along the implant path

created by the tunneler to the final implant location.

[0007] The device is typically loaded into the channel section of the

insertion tool handle and sterile packaged along with both the insertion tool plunger and

the incision tool

[0008] The device is locatable within the channel distal to the

plunger, so that when the plunger is moved distally, the device advances distally

out of the tool body and into the tissue. Typically, the device will take the form of

an elongated body, having a length greater than its thickness and width, as

illustrated in the published Application No. 201 0/0094252, cited above. The

device may extend along its longitudinal axis between proximal and distal ends.

The longitudinal channel or bore of the tool body may conform at least in part to



the outer configuration of the device and more typically to a cross section of the

device taken along its longitudinal axis. If the device, like the above discussed

device, has a width greater than its depth and/or is otherwise radially asymmetric

around its longitudinal axis, this feature allows the device to be advanced into the

tissue while maintaining a desired orientation, as discussed in more detail below.

[0009] Optimally, the final insertion site of the device is located a

short distance from the incision site. As noted above, the handle is preferably

provided with an elongated protrusion or tunneler extending distally from the distal

opening of the bore, which is insertable into the tissue through the incision to

create a path in the tissue, along which the device may be advanced when

pushed by the plunger. The distal end of the tunneler when so inserted is

preferably located at the desired location of the distal end of the device. The

length of the tunneler is thus preferably at least equal to and preferably somewhat

greater than the length of the subcutaneous device.

[0010] Additional embodiments provide methods of implanting a

subcutaneous micro-device, including inserting the dissection body of the tool

described by the embodiments of the tool into an implantation site, where the

dissection body includes a micro-device, and delivering the micro-device.



BRIEF DESCRIPTION OF THE DRAWINGS

[001 1] Exemplary embodiments will be more clearly understood from

the following detailed description taken in conjunction with the accompanying

drawings. FIGS. 1- 10 represent non-limiting, example embodiments as described

herein.

[0012] FIG. 1 is a perspective view of an exemplary implantable

device and the associated tool handle.

[0013] FIG. 2 is a perspective view of the exemplary implantable

device;

[0014] FIG. 3 is a perspective view of the incision tool according to

exemplary embodiments;

[0015] FIGs. 4A, 4B and 4C are top, side and bottom views,

respectively, of the incision tool of Figure 3 .

[0016] FIGs. 5A and 5B are perspective views of the tool handle and

plunger, respectively, according to exemplary embodiments of the invention.

[0017] FIGs. 6A, 6B, 6C, 6d and 6E are distal end, cut-away, top,

bottom and proximal end views, respectively, of the tool handle.

[0018] FIGs. 7A and 7B are cross sectional views through the tool

handle as illustrated in Figure 6C.

[0019] FIGs. 8A, 8B, 8C and 8D are distal end, cut-away, top and

proximal end views, respectively, of the plunger of 5B.

[0020] FIGs. 9A, 9B, and 9D are cross sectional, side and bottom

views. Respectively, of the plunger as illustrated in Fig. 8D.



[0021] FIG. 10 is a flow chart illustrating a method of delivering a

device to a subcutaneous site according to exemplary embodiments.

DETAILED DESCRIPTION

[0022] Various exemplary embodiments will now be described more

fully with reference to the accompanying drawings in which some exemplary

embodiments are illustrated. In the drawings, the thicknesses of layers and

regions may be exaggerated for clarity.

[0023] Accordingly, while exemplary embodiments are capable of

various modifications and alternative forms, embodiments thereof are shown by

way of example in the drawings and will herein be described in detail. It should be

understood, however, that there is no intent to limit exemplary embodiments to the

particular forms disclosed, but on the contrary, exemplary embodiments are to

cover all modifications, equivalents, and alternatives falling within the scope of the

invention. Like numbers refer to like elements throughout the description of the

figures.

[0024] It will be understood that, although the terms first, second,

etc. may be used herein to describe various elements, these elements should not

be limited by these terms. These terms are only used to distinguish one element

from another. For example, a first element could be termed a second element,

and, similarly, a second element could be termed a first element, without

departing from the scope of exemplary embodiments. As used herein, the term

"and/or" includes any and all combinations of one or more of the associated listed

items.



[0025] It will be understood that when an element is referred to as

being "connected" or "coupled" to another element, it can be directly connected or

coupled to the other element or intervening elements may be present. In contrast,

when an element is referred to as being "directly connected" or "directly coupled"

to another element, there are no intervening elements present. Other words used

to describe the relationship between elements should be interpreted in a like

fashion {e.g., "between" versus "directly between," "adjacent" versus "directly

adjacent," etc.).

[0026] The terminology used herein is for the purpose of describing

only particular embodiments and is not intended to be limiting of exemplary

embodiments. As used herein, the singular forms "a," "an" and "the" are intended

to include the plural forms as well, unless the context clearly indicates otherwise.

It will be further understood that the terms "comprises," "comprising," "includes"

and/or "including," when used herein, specify the presence of stated features,

integers, steps, operations, elements and/or components, but do not preclude the

presence or addition of one or more other features, integers, steps, operations,

elements, components and/or groups thereof.

[0027] Spatially relative terms, e.g., "beneath," "below," "lower,"

"above," "upper" and the like, may be used herein for ease of description to

describe one element or a relationship between a feature and another element or

feature as illustrated in the figures. It will be understood that the spatially relative

terms are intended to encompass different orientations of the device in use or

operation in addition to the orientation depicted in the Figures. For example, if the

device in the figures is turned over, elements described as "below" or "beneath"



other elements or features would then be oriented "above" the other elements or

features. Thus, for example, the term "below" can encompass both an orientation

which is above as well as below. The device may be otherwise oriented (rotated

90 degrees or viewed or referenced at other orientations) and the spatially relative

descriptors used herein should be interpreted accordingly.

[0028] It should also be noted that in some alternative

implementations, the functions/acts noted may occur out of the order noted in the

figures. For example, two figures shown in succession may in fact be executed

substantially concurrently or may sometimes be executed in the reverse order,

depending upon the functionality/acts involved.

[0029] Unless otherwise defined, all terms (including technical and

scientific terms) used herein have the same meaning as commonly understood by

one of ordinary skill in the art to which exemplary embodiments belong. It will be

further understood that terms, e.g., those defined in commonly used dictionaries,

should be interpreted as having a meaning that is consistent with their meaning in

the context of the relevant art and will not be interpreted in an idealized or overly

formal sense unless expressly so defined herein.

[0030] Exemplary embodiments are directed to subcutaneous

implantation tools and methods of implanting subcutaneous micro-devices. FIGS.

1A to 10 illustrate various exemplary embodiments of such subcutaneous

implantation tools.

[0031] FIGS. 1 shows the implantable device 10, aligned

longitudinally with the handle 100, arranged for the insertion of device 10 into the

channel 102 of the handle 100. The proximal end 20 of the device is inserted into



the distal end 108 of the channel 102 of the handle and is advanced proximally

until the proximal end 30 of the device is located adjacent an internal stop surface

(not illustrated) within the handle 100. At this point, the distal end 20 of the device

will be adjacent the proximal end of the 108 of the handle 100. The open upper

portion of the channel 102 allows visual verification that the device 10 is properly

inserted into the channel. The tunneler 104 extends distally of the distal end 108

of channel 102. The distal end 106 of the tunneler is placed into the incision

made by the incision tool with its upper surface facing outward of the patient's

body and advanced to provide blunt dissection of the subcutaneous tissue a point

where the distal end 20 of the device is adjacent the opening of the incision. The

handle 100 is then rotated 180 degrees so that the tunneler 104 is then above the

device (outward relative to the patient's skin). This allows upward pressure on the

handle to assist in temporarily enlarging the incision and assures that the device

will not escape as advanced distally into the tissue. The device 10 is then

advanced by distal movement of the plunger illustrated in Figure 5B within the

channel 102 and along the tunneler 104 until it is properly located within the

tissue, displaced distally a short distance from the opening of the incision. The

logo 112 assists in reminding the physician to rotate the handle prior to insertion

of the plunger and advancement of the device.

[0032] FIG 2 shows the device 10 in more detail. In this view it can

be seen that the device comprises two electrodes 12 and 14, located adjacent the

proximal and distal ends, respectively, of the device. When implanted, electrode

12, located on the upper surface 16 of the device preferably faces outward toward

the skin. As such, when the device is placed into the handle as discussed above,



the electrode 12 faces downward and is not visible through the open upper portion

of the channel, allowing verification of proper insertion into the handle.

[0033] The exemplary device 10 as illustrated generally takes the

form of an elongated rectangular prism having rounded corners and a rounded

distal end portion. The rounded distal end of the device assists in allowing it to

advance into body tissue, providing blunt dissection of the tissue as it advances.

Because the cross section of the device is substantially greater than the cross

section of the tunneler, the device will be located snugly within the tissue,

reducing the chances for the formation of air bubbles adjacent the electrodes and

also assisting in maintaining the device in its desired position. The device has

length (L), width (W) and depth (D) as illustrated. In this particular embodiment,

the with is greater than the depth, providing radial asymmetry along the

longitudinal axis of the device and assisting in maintaining the device in its proper

orientation with upper surface 16 facing outward after implant. A suture hole 18

may optionally be provided at the proximal end of the device to allow the physician

to suture it to underlying tissue if desired. Projections 22 may optionally be

provided to prevent longitudinal movement of the device after implant.

[0034] As discussed above, the inner surface of the channel of the

handle is preferably configured to correspond to the outer configuration of the

device. As discussed below in more detail, the configuration of the channel of the

handle is configured to engage the rounded corners of the device, preventing

rotation of the device within the handle.

[0035] Fig. 3 illustrates the incision tool 200, which is provided with a

curved plastic handle 2 10 fitted with a flat, pointed blade 220 having a width equal



to the desired width of the incision. The handle is designed to be comfortably held

in a position allowing the blade to be advanced through the skin at a shallow

angle, avoiding damage to underlying muscle tissue.

[0036] Figs. 4A, 4B and 4C show top, side and bottom views of the

incision device 200. As illustrated in 4A, both the differing coloration of the finger

grips 234 and 232 and the placement of the logo 236 on the upper surface assist

the physician in assuring that the orientation of the blade is correct to provide the

desired shallow penetration angle.

[0037] Figures 5A and 5B show the handle 100 and the plunger 300

prior to insertion of the plunger into the handle. After rotation of the handle so that

its upper surface bearing marking 112 now faces inward toward the patient's skin,

the distal end 302 of plunger 300 is then inserted into an opening in the proximal

end 110 of the handle and into the channel 102 of the handle.

[0038] The plunger is provided with a groove 306 running the length

of the lower surface of the plunger up to a distal stop surface discussed below.

The opening in the proximal end of the handle includes a protrusion

corresponding to the groove in the lower surface of the plunger, assuring its

proper orientation within the handle. A marking 308 adjacent the proximal end of

the plunger assists the physician in determining that the plunger is in the proper

orientation for insertion into the handle.

[0039] The plunger is advanced distally, pushing the device into the

incision along the then inward facing surface of the tunneler. The device thus

follows the path defined by the tunneler to assure proper placement within the

tissue. After insertion of the device, the handle and plunger are removed.



[0040] Various medical grade materials may be used to form the

various parts of the subcutaneous implantation tool, for example, plastics, metals,

rubber, sanitizable materials, etc. Exemplary embodiments of the subcutaneous

implantation tool may be inexpensive, disposable, etc. The subcutaneous

implantation tool may also be configured to be used with known automated

injection systems, which use, e.g., compressed air or other inert gases in place of

a manual plunger.

[0041] FIGs. 6A, 6B, 6C, 6d and 6E are distal end, cut-away, top,

bottom and proximal end views, respectively, of the tool handle 100. In these

views the projection 114 is visible. Projection 114 provides a distal facing stop

surface limiting the insertion of the device 10 into the channel 102. It further

engages the slot in the lower surface of the plunger 300, assuring proper

orientation of the plunger within the handle. It also provides a proximal facing stop

surface limiting distal movement of the plunger. The handle is also show as

optionally provided with a slot 116 in its lower surface, through which

advancement of the plunger and device can be observed.

[0042] FIGs. 7A and 7B are cross sectional views through the tool

handle as illustrated in Figure 6C. In these views, the arrangement of the inner

corner surfaces 12, 122, 124 and 126 can be seen. These surfaces, along with

side surfaces 128 and 130, are arranged to generally correspond to the corners

and the side surfaces of the device, preventing rotation of the device within the

handle. The distal facing surface of projection 114 is also visible in this view.

[0043] FIGs. 8A, 8B, 8C and 8D are distal end, cut-away, top and

proximal end views, respectively, of the plunger of 5B. In these figures, the



configuration of the groove 306 can be seen, along with distally facing stop

surface 310, which engages with the proximal facing surface of protrusion 114 of

the handle, to limit distal movement of the plunger.

[0044] FIGs. 9A, 9B, and 9D are cross sectional, side and bottom

views. Respectively, of the plunger as illustrated in Fig. 8D. In these views, the

configuration of the groove 306 is visible in more detail.

[0045] FIG 10 is a flow chart illustrating a preferred embodiment of

an insertion process according to the present invention. At 500, the incision is

made using the incision tool. At 5 10, the handle carrying the device is inserted

into the tissue such that the tunneler produces an elongated blunt incision along

which the device may be advanced. In this step, the device is located outward of

the tunneler relative to the patient's body. At 520 the handle, carrying the device

is rotated so that the device is now inward of the tunneler relative to the patient's

body. At 530, the device is advanced by the plunger along the handle and along

the then inward facing surface of the tunneler subcutaneously into the patient's

body. Finally, at 540, the handle and tunneler are removed.

[0046] Exemplary embodiments thus described allow for

subcutaneous implantation of devices that are minimally invasive. Note that

exemplary embodiments may be used in both human and animal patients.

[0047] Exemplary embodiments of the present invention being thus

described, it will be obvious that the same may be varied in many ways. Such

variations are not to be regarded as a departure from the spirit and scope of the

exemplary embodiments of the invention, and all such modifications as would be



obvious to one skilled in the art are intended to be included within the scope of the

invention.



CLAIMS

What is claimed is:

1. A subcutaneous implantation tool for implanting a medical device,

comprising:

a tool body having a longitudinally extending recess having a distal

opening;

a tunneler at a distal end of the tool body extending from the distal opening

of the recess;

a plunger fitting within at least a portion of the tool body recess.

2 . The tool of claim 1, wherein the recess is configured to receive the

implantable device and wherein the tunneler extends distally from the recess at a

position laterally displaced from the device when the device is so located in the

recess.

3 . The tool of claiml or claim 2, wherein the plunger is slidably

locatable within at least a portion of the recess and wherein movement of the

plunger distally within the recess advances the device distally out of the recess

and alongside and exterior to the tunneler.

4 . The tool of any of the above claims wherein an open upper portion

of the recess allows visual verification that the device is properly inserted into the

recess.



5 . The tool of any of the above claims wherein the tool body comprises

a stop surface limiting distal movement of the plunger.

6 . The tool of any of the above claims wherein the tool body comprises

a stop surface limiting proximal movement of the device.

7 . The tool of any of the above claims wherein a marking adjacent the

proximal end of the plunger assists the physician in determining that the plunger is

in the proper orientation for insertion into the tool body.

8 . The tool of any of the above claims wherein an opening in the

proximal end of the tool body includes a protrusion corresponding to the groove in

the lower surface of the plunger, assuring its proper orientation within the body.

9 . The tool of any of the above claims wherein the open upper portion

of the recess is an opening through an upper surface of the tool body and wherein

the upper surface is provided with a marking indicative thereof.

10 A system comprising the tool of any of the above claims in

conjunction with the implantable medical device.

11. The system of claim 10 wherein the implantable medical device is

provided with a rounded distal end.



12 . The system of claim 10 or claim 11 wherein the implantable medical

device is provided with an electrode on a surface thereof.

13 . The system of claim 10 or claim 11 or claim 12 wherein the implantable

medical device has a cross section corresponding to a cross section of the recess.





















A . CLASSIFICATION O F SUBJECT MATTER
INV. A61B17/34
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2010/331868 Al (BARDY GUST H [US] ) 1-13
30 December 2010 (2010-12-30)
paragraphs [0098] - [0100] , [0109] ;
f i gures 10,25-28

US 2007/249992 Al (BARDY GUST H [US] ) 1-13
25 October 2007 (2007-10-25)
paragraph [0070] ; f i gures 1, 3 ,4, 10

DE 42 43 641 Al ( IMPLANTALON SA 1-13
HAI RIMPLANT SYS [CH] )
29 September 1994 (1994-09-29)
f i gures 1-3

0 2008/016551 Al (SEN0RX INC [US] ; LUB0CK 1-13
PAUL [US] ; QUICK RICHARD [US] )
7 February 2008 (2008-02-07)
paragraph [0043]

-I

X| Further documents are listed in the continuation of Box C . X I See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published o n or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

12 June 2014 20/06/2014

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Lee, Ronan



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2007/010738 Al (MARK JOSEPH L [US] ET 1-13
AL) 11 January 2007 (2007-01-11)
paragraph [0029]



Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2010331868 Al 30-12-2010 NONE

US 2007249992 Al 25-10-2007 AT 545375 T 15-03-2012
EP 1878396 Al 16-01-2008
US 2007249992 Al 25-10-2007
US 2010217298 Al 26-08-2010
US 2010217301 Al 26-08-2010
US 2010249696 Al 30-09-2010

DE 4243641 Al 29 -09 -1994 NONE

O 2008016551 Al 07-02 -2008 US 2008033280 Al 07-02 -2008
US 2011184449 Al 28 -07 -2011
O 2008016551 Al 07-02 -2008

US 2007010738 Al 11-01 -2007 US 8062230 Bl 22 -11 -2011
US 2007010738 Al 11-01 -2007
US 2007016017 Al 18 -01 -2007


	abstract
	description
	claims
	drawings
	wo-search-report

