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Dockat No.:

DECLARATION FOR PATENT APPLICATION AND ASSIGNMENT

Title of the Invention: __ SURGICAL TOOL DEVICE

As a below named inventor, | hereby declare that:

This declaration is directed {o:
{3 The attached application, or

E1 United States application or PCT international application number PCT/ EP_2013,/001 151
fledon April 18, 2013

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the
application.

WHEREAS, _ Joimax GmbH . : ,
(hereinafter referred to as Assignee} having a place of business at

is desirous of acquiring the entire right, title and interest to said invention and in the Letters
Patent to be obtained therefor from the United States;

NOW THEREFORE, be it known by alt whom it may concern, that for and in consideration of the
sum of One Doliar ($1.00) {or the equivalent thereof in foreign currency) and other valuable
consideration, the receipt of which is hereby acknowledged, | have assigned, sold and set over
and by these presents do assign, seli and set over unto the said Assignee for the terrifory of the
United States of America and not elsewhere, the full and exclusive right, title and interestin and
to the said invention, said invention, application and Letters Patent to be held and enjoyed by
the said Assignee for its own use and behoof and for the use and behoof of its successors and
assigns to the full end of the term for which said Letters Patent is granted, as fully and entirely
as the same would have been held by me had this Assignment and sale not been made.

| hereby acknowledge that any willful false statement made in this declaration is punishable
under 18 U.8.C. 1001 by fine or imprisonment of not more than (5) years, or both.

LEGAL NAME OF INVENTOR

McGLEW & TUTTLE, P.C., Box 9227 Scarborough Station, Scarborough N.Y.10510-8227 U.5.A
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The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention inthe
application.

WHEREAS,  Joimax OmbH
(hersinafter referred to as Assignee) having a place of business atl

is desirous of acquiring the entire right, title and interest to said invention and in the Letlers
Patent o be obtained therefor from the United States;

NOW THEREFORE, be it known by all whom it may concern, that for and in consideration of the
sum of One Dollar ($1.00) (or the equivalent thereof in foreign currency) and other valuable
consideration, the receipt of which is hereby acknowledged, | have assigned, sold and sel over
and by these presents do assign, sell and set over unto the said Assignee for the terrifory of the
United States of America and not elsewhere, the full and exclusive right, title and interest in and
to the said invention, said invention, application and Letters Patent to be held and enjoyed by
the said Assignee for its own use and behoof and for the use and behoof of its successors and
assigns to the full end of the term for which said Letters Patent is granted, as fully and entirely
as the same would have been held by me had this Assignment and sale not been made.

| hereby acknowledge that any willful false statement made in this declaration is punishable
under 18 U.S.C. 1001 by fine or imprisonment of not more than (3) years, or both.

LEGAL NAME OF INVENTOR

ES
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Docket #74722

SURGICAL TOOL DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application is a United States National Phase Application of International
Application PCT/EP2013/001151 filed April 18, 2013, and claims the benefit of priority under
35U.S.C. § 119 of DE 10 2012 008 970.8 filed May 3, 2012, the entire contents of which are

incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention pertains to a surgical tool device, with an endoscope,
through the working channel of which a guiding part and a tool part being guided therein can be
moved with the distal ends thereof to a distal working area, wherein the tool part has a tool shaft
with a rotary tool.

BACKGROUND OF THE INVENTION
[0003] Such surgical tool devices are used for working in tissue, especially bone tissue,

1

PATENT
REEL: 032530 FRAME: 0250



10

15

such as in the region of vertebrae, for example, in order to remove tissue coming into contact
with nerves there, also intervertebral disk tissue, or to create conditions for stabilization, such as
the fixation of two vertebrae. The tools to be used are rotationally driven tools, such as drills or
cutters. They are inserted microinvasively endoscopically. It is often very difficult or impossible
to insert a tool device microinvasively endoscopically to its work site such that it is aligned with
the insertion path and also with the axis of the tool device, without jeopardizing delicate organs,
blood vessels or nerves over this path. It is therefore desirable or even necessary to select a
working channel at the end of which the work site will be out of alignment with or is offset in

relation to the working channel and the tool axis.

SUMMARY OF THE INVENTION

[0004] A basic object of the present invention is therefore to create a surgical tool device
with a rotationally driven tool, which makes it possible to process tissue, especially also bone

tissue, outside the alignment of the axis of the tool or of the insertion path. Flexibility shall now
be ensured to the extent that the offset is possible not only in one direction, but with orientations

over the entire circumference of the axis of the tool device.

[0005] This object is accomplished according to the present invention in a surgical tool

device of this class by the guiding part being able to connected axially with the endoscope.

[0006] The guiding part can therefore be connected rigidly with the endoscope especially

in one working configuration, but it can also be released again for insertion and removal. A
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circumferential groove is provided in a preferred embodiment at the proximal end of the
endoscope and a movably mounted projection formed on the guiding part is provided for
meshing with the circumferential groove. The projection is formed at the distal end of a
rocker-like catch and/or the projection and can be pressed into the circumferential groove under
the action of a transition part of the guide cannula to fix the endoscope and deflector axially
when the circumferential groove of the endoscope and the projection of the guiding part are
arranged in agreement with one another. On the one hand, a secure connection and, on the other
hand, a connection that can be easily established and also easily released, is created by the
present invention between the endoscope and the working tool comprising at least the guiding
part and the tool part. It is thus ensured, in particular, that when the tool head of the tool part is
led distally out of the jacket area of the guiding part, which jacket area at first surrounds it fully,
there is a secure connection between the endoscope and the guiding part, which can be released,
in a simple manner, only when the tool head is retracted into the jacket of the guiding part

surrounding it.

[0007] Due to the variant of the tool device according to the present invention with a
deflector, which has a laterally bent-off guiding surface in the distal end area thereof and is
formed with a rotationally driven tool part, which is likewise designed flexibly in the distal end
area thereof, directly proximally in front of the tool or tool head proper, the tool part is bent off to
the side at the flexible end area thereof when being pushed in through the deflector and the tool
head is thus brought out of alignment with the axis of the deflector and tool part, so that the

desired and intended task in a direction offset from the axis or task out of alignment with the axis
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is possible as a result.

[0008] Provisions are made in a variant for the tool part to have a coil directly proximally

from the tool in its distal end area.

[0009] A guiding cannula, which receives the tool part and is mounted with the tool part

within the guiding part, may be provided in a preferred embodiment.

[0010] If it 1s desired or necessary, as in the embodiment of the guiding part as a bent-off
deflector, to bring the deflector, guiding part and guiding cannula of the tool part into a suitable
rigid circumferential alignment with one another, provisions are made in a preferred embodiment
for the guiding cannula to have proximally an axially parallel outer groove and for the guiding
part to have, within a proximal connection part, a pin directed axially parallel for cooperation
with the groove, wherein especially a tube of the guiding part is axially movable relative to its

coupling part against the action of a spring.

[0011] Provisions are made in further preferred embodiments of the present invention for
the guiding cannula and the tool part to be connected with one another axially rigidly but
rotatably relative to one another and/or for the tool part to be able to be coupled with the driven

shaft of a rotating drive.

[0012] As was suggested above, provisions may be made, in particular, for the guiding
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part to be designed as a deflector with a guiding section bent off laterally at its distal end in
relation to its axis. Provisions are now made in a variant for both the guiding cannula and the

tool part to be made flexible in their distal end area.

[0013] The guiding cannula is preferably provided in its distal end area with slots
extending over only part of the circumference, with the slots extending over 200° to 300°. The
flexibility of the guiding cannula is likewise made possible here in the end area thereof in a

simple manner.

[0014] Since the flexibility of the guiding cannula is not isotropic but can be preferably
bent in one direction in its end area in which the slots are located (or also in the opposite
direction) especially in the embodiment of the above concrete embodiment, it is necessary to
bring the deflector and the guiding cannula [into] a rigid circumferential orientation in relation to
one another in the above-described manner, i.¢., especially such that the slots are arranged on the

side of the cannula that is located opposite the guiding surface of the deflector.

[0015] On the whole, the present invention creates a surgical tool device with which the
surgeon can perform necessary tasks, especially cutting resection tasks on bone material, such as

vertebrae, or tissue resection in the region of vertebrae in a simple and reliable manner.

[0016] Further advantages and features of the present invention appear from the claims

and from the following description, in which an exemplary embodiment of the present invention
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is explained specifically with reference to the drawings. The various features of novelty which
characterize the invention are pointed out with particularity in the claims annexed to and forming
a part of this disclosure. For a better understanding of the invention, its operating advantages and
specific objects attained by its uses, reference is made to the accompanying drawings and

descriptive matter in which preferred embodiments of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In the drawings:

[0018] Figure 1 is a longitudinal sectional view through a preferred embodiment of the

tool unit according to the present invention according to A-A in Figure 2;

[0019] Figure 2 is a top view of the device according to the present invention according

to Figure 1 in the direction of arrow I1;

[0020] Figure 3 is a side view of a guiding part in the form of a deflector of the tool unit

according to the present invention;

[0021] Figure 4 is a longitudinal sectional view showing the deflector with the proximal

connecting part;

[0022] Figure 5 is an exploded view of the deflector according to Figures 3 and 4;

6
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[0023] Figure 6 is a juxtaposed view of a guiding cannula and a tool part with shaft and

tool of the tool unit according to the present invention;

[0024] Figure 7 is an enlarged partially cut away side view of the guiding cannula;

[0025] Figure 8 is a longitudinal sectional view, through a tool unit according to the
present invention, showing together with the view in Figure 1, one part of the sequence in which

the tool according to the present invention is made ready for use;

[0026] Figure 9 is a longitudinal sectional view, through a tool unit according to the
present invention, showing together with the view in Figure 1, another part of the sequence in

which the tool according to the present invention is made ready for use;

[0027] Figure 10 is a longitudinal sectional view, through a tool unit according to the
present invention, showing together with the view in Figure 1, another part of the sequence in

which the tool according to the present invention is made ready for use; and

[0028] Figure 11 is a longitudinal sectional view, through a tool unit according to the
present invention, showing together with the view in Figure 1, another part of the sequence in

which the tool according to the present invention is made ready for use.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029] Referring to the drawings in particular, in the embodiment shown, the surgical
tool device 1 according to the present invention has an endoscope 2, a guiding part 3 in the form

of a deflector 3, a guiding cannula 4 and a tool part 5.

[0030] The endoscope 2 has a stretched working channel 2.1 with a proximal opening 2.2
aligned therewith for inserting tools. The endoscope 2 has, furthermore, not shown here more
specifically, a bent illuminating inlet 2.3 and an observation outlet 2.4 extending in parallel
hereto, which are in connection with corresponding channels transparent to light, wherein an
illuminating unit may be connected to the former and an observation unit, for example, a camera,
can be connected to the latter, and a screen can be connected via these. Finally, rinsing inlets and
rinsing outlets 2.5, 2.6 are provided, at least one of which and optionally also both may be
directly in connection with the working channel during intermittent rinsing and suction. An
endoscope usually has, besides the working channel, as was already suggested, further channels,
for example, for optical transmission and/or for rinsing, which are not shown specifically in the
figures for clarity’s sake, because these are not specifically relevant to the subject of the present

invention.

[0031] A deflector tube 3.1 of the guiding part 3 is arranged in the working channel 2.1
of the endoscope 2. The deflector tube 3.1 has a distal opening 3.2. Extending beyond this, it
has a one-sided guiding section 3.3, which is slightly bent in relation to the axis X of the

deflector tube 3.1 or of the guiding part 3.3 with an essentially axial extension, which reaches
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from a wall side of the deflector tube 3.1 laterally in an arc-shaped pattern to a radial position,
which is approximately aligned with the side of the deflector tube 3.1 located diagonally opposite

the outlet side of the guiding section 3.3. Section 3.3 has a spoon-shaped design.

[0032] A connecting part 3.5 of the guiding tube 3 has a cylindrical jacket 3.6, which acts
as a catch holder for a rocker-like catch 3.7, by means of which the deflector 3 can be securely
fixed to the endoscope 2. A bushing 3.8 is fixed at the distal end of the cylindrical jacket 3.6 in
the interior thereof, for example, by bonding, welding or screwing in; it may also be made in one

piece with the jacket 3.6.

[0033] The deflector tube 3.1 is passed slidingly through the bushing 3.8 and is rigidly
connected, on the one hand, with a ring washer 3.9. On its side facing away from the deflector
tube 3.1, the ring washer 3.9 has, furthermore, a pin 3.10, which extends radially offset but in

parallel to the axis X and whose function will be explained below.

[0034] A coil spring 3.11 is arranged between the bushing 3.8 and the ring washer 3.9,
and a (plain) washer each, made of metal, preferably stainless steel, which material may also be
that of the spring 3.11, is arranged between the spring 3.11 and the respective bushing 3.8 as well

as the ring washer 3.9.

[0035] The deflector tube 3.1 can be correspondingly displaced against the action of the

spring 3.11 in the distal direction and is displaced by the spring to a limited extent in the
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proximal direction upon release.

[0036] The guiding cannula 4 has, on the one hand, a metallic shaft 4.1 and, on the other
hand, a transition part 4.2 (Figure 6), which can be recognized more clearly in Figure 7, at its

proximal end.

[0037] The distal end area of the shaft 4.1 is provided on one side with a plurality of slots
4.3, which are located in parallel radial planes and extend over more than half the circumference
of the shaft, i.e., over about 200° to 270°. The end area of the shaft 4.1 can be bent as a result

towards the side of the slots (Figures 9 and 10).

[0038] Since bending in the direction predetermined by the course of the bent, spoon-
shaped end area of the deflector 3 must be guaranteed, it must be ensured that the guiding

cannula 4 is seated in the correct orientation in the deflector tube 3.1.

[0039] This purpose is served, on the one hand, by the above-mentioned pin 3.10 of the
deflector 3 and, on the other hand, by an axially parallel longitudinal groove 4.4, which is formed
on the transition part 4.2 of the guiding tube 4, and with which the pin 3.10 meshes when the
shaft 4.1 is pushed into the deflector tube 3.1 and the transition part 4.2 is pushed into the jacket
3.6 of the guiding part 3, so that the guiding cannula 4 can only be pushed into the deflector 3 in

the angular orientation determined hereby.

10
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[0040] Further, Figure 6 shows the tool part 5 with an essentially rigid tool shaft 5.1, with
a proximal coupling part 5.2 and with a tool 5.3, as a cutting head, but other tools to be used in a

rotational manner may be used as well.

[0041] The tool shaft 5.1 is likewise made flexible in its distal end area, namely, due to a
coil 5.4, which is only suggested in the drawing, especially in the form of a coil spring, in which

the individual turns are directly in contact with one another.

[0042] To use the tool unit according to the present invention, the tool part 5 with the tool
shaft 5.1 is pushed into the guiding tube 4, as it is shown, for example, in Figure 1, and the tool
5.3 proper projects distally over the distal end of the shaft 4.1 of the guiding tube 4, 1.e., it
protrudes from the shaft 4.1. The tool part 5 and the guiding tube 4 are connected with one
another axially, but in such a way that they rotate in unison, optionally directly via a radial pin
(not shown), which is fixed via a transition part 4.2 protruding into an annular groove at the

distal end of the coupling part 5.2. The tool part 5 and the guiding tube 4 are coupled with one
another in this position axially rigidly but rotatably relative to one another in the proximal area of
the parts 4.2, 5.2. The coupling may also be brought about, in particular, via a handle, which has
a rotary drive and is connected axially — and rotating in unison — with the connecting part 4.2 of
the guiding tube 4 by means of a locking connection in a manner that is not shown, while the
coupling 5.2 of the tool part 5 is also connected axially with the tool shaft of the drive in the
handle via the connection of the connecting part 4.2 with the handle in such a way that they rotate

1n unison.

11
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[0043] To connect the endoscope 2 and the deflector tube 3.1, the latter is at first pushed
into the endoscope 2 to the extent that the projection 3.13 of the catch 3.7 reaches at the deflector
3 an axial position that agrees with that of the circumferential groove 2.7 on a contact part 2a of
the endoscope. A proximal projection 3.7a of the catch 3.7 is broader than the groove 4.4, so that
as soon as the catch 3.7 is pushed with its proximal projection 3.7a over the transition part 4.2,
the proximal projection 3.7a of the catch 3.7 is raised radially or pressed outwardly by the
circumferential surface of the transition part 4.2 and the distal projection 3.13 of the catch 3.7 is
thus pressed into the groove 2.7 on the grip part 2.5 of the endoscope 2 (transition from Figure 8

to Figure 9), so that the two are thus coupled rigidly axially (Figure 9).

[0044] The tool unit according to the present invention is preferably used to process, such
as cut out bone material on vertebrae of the spine. After the minimally invasive preparation of an
insertion path and insertion of the endoscope to the work area at the corresponding bone,
especially vertebra, the deflector 3 is pushed in at first with the deflector tube 3.1 with the
guiding tube 4 pushed in completely, but without tensioning the spring 3.11, for example,
starting from the relative positions shown in Figure 1 to the relative positions of the parts as

shown in Figure 8.

[0045] The guiding tube 4 is then advanced until the transition part 4.2 comes in contact
with the ring washer 3.9, likewise still without tensioning the spring 3.11, as this is shown in

Figure 9. The deflector tube 3.1 now remains up to its distal opening 2.2 within the endoscope 2.

12
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[0046] By contrast, both the guiding tube 4 with the flexible end area provided with the
slots 4.3 and the tool part 5 with its end area, which is flexible due to the coil 5.4, project. Both
flexible end areas will come to lie in the spoon-like guiding section 3.3 of the deflector 3 and are
bent to the side by the deflector and with it the tool 5.3 as well, which also projects distally over
the tip 3.4 of the spoon-like guiding section 3.3 of the deflector 3. As a result, the tool 5.3 can
operate freely and prepare, for example, a flute in the bone material of a vertebral after the rotary

drive is switched on.

[0047] An axial feed and thus an axial roughing of the tool is brought about by moving
the tool part 5 with the guiding tube 4 against the spring action relative to the endoscope 2 while
compressing the spring 3.11 in the distal direction via the handle of the drive (transition from

Figure 9 to Figure 10), while the deflector 3.1 is also carried via the ring washer 3.9.

[0048] After the end of the task, the guiding part 3 designed as a deflector is again
released from the endoscope 2 at the transition from Figure 9 to Figure 8 by the transition part
4.2 of the guiding cannula releasing again the proximal projection 3.7a of the catch 3.7 when said
guiding cannula is pulled out, so that the distal projection 3.13 can again be released from the
circumferential groove 2.7 of the endoscope 2 and the endoscope 2 and the guiding part 3

(deflector) can thus be separated.

[0049] Individual embodiments or individual features shown in the above description and

13
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also in the drawings may be essential for the embodiment of the present invention not only in
connection with other individual embodiments, but also in themselves without a necessary
connection with other individual features or individual embodiments described in their linguistic

context.

[0050] While specific embodiments of the invention have been shown and described in
detail to illustrate the application of the principles of the invention, it will be understood that the

invention may be embodied otherwise without departing from such principles.

14
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ABSTRACT OF THE DISCLOSURE

When processing bone tissue, the work site is often out of alignment with the insertion
path of a tool device. A tool device (1) is provided with an endoscope (2), through the working
channel (2.1) of which a guiding part (3) and a tool part (5) guided in this can be moved with
their distal ends to a distal working area. The tool part (5) has a tool shaft (5.1) with a rotating
tool (5.3). In the tool device there is a secure connection between the endoscope and the guiding
part, during the task, and, this connection can be established in a simple manner prior to the
beginning of the task and it can also be released again in a simple manner after the task ends.

The guiding part (3) is able to be connected rigidly with the endoscope (2) axially.
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