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(57) Abrege/Abstract:

he present Invention relates to a surgical suture apparatus having a sewing function. In accordance with one aspect of the
present invention, there Is provided a surgical suture apparatus comprising: a coupling part, a shaft part connected to the coupling
part, an operating part, and a suture part connected to the shaft part by way of the operating part, the suture part including a
support, a surgical needle and a needle driving part, wherein the surgical needle operates in a direction substantially orthogonal to
the support by the needle driving part, and a suture thread from the surgical needle and a suture thread from the support are
entangled with each other by the operations.

SRR f f f [ ]
R RN N
: "c‘:‘? R - e
AR =0y g s ¥, "'.’
e ATy

I*I ) . Prven, B
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 2%% ;g

i SRR OERRIA » JO SV SN AN
OPIC - CIPO 191 >




CA 02760335 2011-10-27

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

(10) International Publication Number

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

4 November 2010 (04.11.2010) WO 2010/126197 Al
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
A61B 17/072 (2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
, .. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN. HR. HU. ID, IL, IN. IS, JP, KE. KG. KM, KN, KP,
PULRRAI09ARIS 413 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
24 June 2009 (24.06.2009) NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
- | SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ,
(25) Filing Language: English UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available). ARIPO (BW, GH,
10-2009-0037128 28 April 2009 (28.04.2009) KR GM, KE, L5, MW, MZ, NA, 5D, 3L, 32, 12, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(72) Inventor; and TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(71) Applicant : YOON, Sang Jin [KR/KR]; #103-702 ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Dongbu Centreville Apt., Bangbae-dong, Seocho-gu, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
Seoul 137-925 (KR). OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
(74) Agent: YOON, Kyung-Min; 2F, Nova B/D., 641-3 MR, NE, SN, D, TG).
Y eoksam-dong, Kangnam-gu, Seoul 135-909 (KR). Published:
(81) Designated States (unless otherwise indicated, for every —  with international search report (Art. 21(3))

kind of national protection available). AE, AG, AL, AM,

(54) Title: SURGICAL SUTURE APPARATUS HAVING SEWING FUNCTION

[Fig. 1]

10

(57) Abstract: The present invention relates to a surgical suture apparatus having a sewing function. In accordance with one as-
pect of the present mvention, there 1s provided a surgical suture apparatus comprising: a coupling part, a shatt part connected to
the coupling part, an operating part, and a suture part connected to the shatt part by way ot the operating part, the suture part in-
cluding a support, a surgical needle and a needle driving part, wherein the surgical needle operates in a direction substantially or-
thogonal to the support by the needle driving part, and a suture thread from the surgical needle and a suture thread from the sup-
port are entangled with each other by the operations.
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Description
SURGICAL SUTURE APPARATUS HAVING SEWING

FUNCTION
Technical Field

[1] The present invention relates to a surgical suture apparatus having a sewing function.
More particularly, the present invention relates to a surgical suture apparatus with
which an operator such as a surgeon can suture the tissues of a human body finely,

quickly and easily.
Background Art

2] In a surgical operation, it 1s essential to suture the various tissue layers of a human
body such as a serosa, a muscle, a fascia and a skin. The major concerns 1n this suture
process are, by reducing the time taken to suture, to minimize operator tatigue and
anesthesia time, to help wound recovery, and to minimize blood loss. In addition,
minimizing scars caused due to a surgical operation may be necessary trom the
viewpoint of beautitying a patient.
Disclosure of Invention
Technical Problem

|3] The conventional suture process has been pertormed generally in a manner that an
operator manually sutures human tissues 1n need ot suturing by using surgical needles
and suture threads.

[4] However, according to the conventional suture process based on an operator's manual
work, the time for surgery 1s often extended depending on the operator's skills and ex-
periences tor suturing. This may lead to more operator fatigue, longer anesthesia time
or more difficult blood management.

5] Further, though the degree of scars caused due to a suture depends on how uniform
and dense the stitches are, the uniformity and density of the stitches cannot be

guaranteed with the conventional manual suture.

Technical Solution

6] It 1s an object of the present invention to solve the atorementioned problems.

| 7] It 1s another object of the present invention to provide a surgical suture apparatus for
enabling an operator to perform a suture finely and easily.

3] It 1s yet another object of the present invention to provide a surgical suture apparatus
for reducing the time taken to suture.

9] It 1s still yet another object of the present invention to provide a surgical suture
apparatus for minimizing scars caused due to a suture.

[10] It 1s still yet another object of the present invention to provide a surgical suture
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apparatus, connected to an external apparatus such as a surgical robot system with a

robot arm, tor enabling an operator to perform an automated suture.
Advantageous Effects

In accordance with the present invention, an operator can pertorm a suture finely and
easily.

In accordance with the present invention, the time taken to suture can be reduced.

In accordance with the present invention, scars caused due to a suture can be
minimized.

In accordance with the present invention, provided 1s a surgical suture apparatus,
connected to an external apparatus such as a surgical robot system, tfor enabling an

operator to perform an automated suture.

Brief Description of Drawings

The above objects and features of the present invention will become apparent from
the following description of the preterred embodiments given in conjunction with the
accompanying drawings, in which:

Fig. 1 1s a drawing illustrating the overall contiguration of the surgical suture
apparatus 1n accordance with one embodiment of the present invention.

Fig. 2 1s a detailed drawing 1llustrating the configuration ot a suture part 40 ot the
surgical suture apparatus in accordance with one embodiment of the present invention.

Fig. 3 1s a detailed drawing 1llustrating the configuration ot a suture part 40 ot the
surgical suture apparatus in accordance with another embodiment ot the present
invention.

Fig. 4 1s a detailed drawing illustrating a rotation part S0 coupled to a suture part 40.

Fig. 5 1s a drawing 1llustrating the configuration ot the surgical suture apparatus in

accordance with yet another embodiment of the present invention.

Best Mode for Carrying out the Invention

Several representative configurations tor achieving the atorementioned objects of the
present invention are presented as follows.

In accordance with one aspect ot the present invention, there 1s provided a surgical
suture apparatus comprising: a coupling part, a shatt part connected to the coupling
part, an operating part, and a suture part connected to the shaft part by way of the
operating part, the suture part including a support, a surgical needle and a needle
driving part, wherein the surgical needle operates 1n a direction substantially or-
thogonal to the support by the needle driving part, and a suture thread from the surgical
needle and a suture thread trom the support are entangled with each other by the op-
erations.

In accordance with another aspect of the present invention, there 1s provided a

CA 02760335 2011-10-27
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surgical suture apparatus comprising: a first coupling part and a second coupling part, a
first shaft part connected to the first coupling part and a second shaft part connected to the
second coupling part, a first operating part and a second operating part, and a first suture
part connected to the first shaft part by way of the fist operating part and a second suture
part connected to the second shaft part by way of the second operating part, wherein the

first suture part includes a surgical needle and a needle driving part, and the second suture

part includes a support, and wherein the surgical needle operates 1n a direction

substantially orthogonal to the support by the needle driving part, and a suture thread
from the surgical needle and a suture thread from the support are entangled with each

other by the operations.

According to another aspect of the present invention, there is provided a surgical

suture apparatus comprising; a support, a surgical needle, and a needle driving part,
wherein the support, the surgical needle and the needle driving part form a suture part,
and wherein the surgical needle operates to the support by the needle driving part, and a
first suture thread from the surgical needle and a second suture thread from the support

are interlaced with each other by the operation.

According to yet another aspect of the present invention, there is provided a surgical
suture apparatus comprising: an upper support; a lower support; a surgical needle; and a
needle driving part, wherein the upper support includes a rail, wherein the lower support,
the surgical needle and the needle driving part form a suture part, wherein the surgical
needle operates relative to the lower support by the needle driving part, such that a first
suture thread from the surgical needle and a second suture thread from the lower support
are interlaced with each other by operation of the surgical needle, wherein the needle
driving part is configured to move along the rail located on the upper support while facing
the lower support, and wherein each of the upper and the lower support and the needle

driving part includes a rotation part.
Mode for the Invention

In the following detailed description, reference is made to the accompanying drawings
that show, by way of illustration, specific embodiments in which the present invention
may be practiced. These embodiments are described in sufficient detail to enable those

skilled in the art to practice the present invention. It is to be understood that the various
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embodiments of the present invention, although different, are not necessarily mutually
exclusive. For example, a particular feature, structure or characteristic described herein 1n
connection with one embodiment may be implemented within other embodiments without
departing from the scope of the present invention. In addition, it is to be understood that
the location or arrangement of individual elements within each disclosed embodiment
may be modified without departing from the scope of the present invention. The
following detailed description is, therefore, not to be taken in a limiting sense, and the
scope of the present invention is defined only by the appended claims, appropriately
interpreted, along with the full range of equivalents to which the claims are entitled. In
the drawings, like numerals refer to the same or similar functionality throughout the

several views.

The present invention will now be described in more detail, with reference to the

accompanying drawings.

Fig. 1 is a drawing illustrating the overall configuration of the surgical suture

apparatus in accordance with one embodiment of the present invention.

As shown in Fig. 1, the surgical suture apparatus in accordance with one embodiment
of the present invention may include a coupling part 10, a shaft part 20, an operating

part 30 and a suture part 40.

In accordance with one embodiment of the present invention, a coupling part 10

enables the surgical suture apparatus to be coupled to an external apparatus such as a

surgical robot system with a robot arm.

With regard to connecting a surgical apparatus to a surgical robot system or a

robot arm, we may refer to Korean Patent Laid-open Publication No. 2005-100147
(Publication Date: October 18, 2005) and Korean Patent Laid-open Publication No. 2008-
89579 (Publication Date: October 7, 2008).

In accordance with one embodiment of the present invention, a shaft part 20 may include
a shaft, whose one end is connected to a coupling part 10 and other end 18 connected to an
operating part 30. Inside the shaft part 20, control parts such as a wire for controlling the
operating part 30 and/or a suture part 40 may be included. Further, the shatt may

physically support the surgical suture apparatus in accordance with the present invention.
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In accordance with one embodiment of the present invention, an operating part 30 may
connect a suture part 40 to a shaft part 20, and adjust the position and the angle ot the
suture part 40 with regard to the shaft part 20 in response to a predetermined control
signal from an external apparatus. The operating part 30 may comprise more than two
joint parts for performing a pitch-direction operation and/or a yaw- direction operation as
necessary. To configure the operating part 30, any disclosed principle for constructing a

joint part of a surgical apparatus may further be employed.

A suture part 40 in accordance with several embodiments of the present invention will be
described in detail in the following. Fig. 2 is a detailed drawing illustrating the
configuration of a suture part 40 of the surgical suture apparatus in accordance with one

embodiment of the present invention.

Referring to Fig. 2, a suture part 40 is an element to suture human tissues, and more
particularly, may have a lower support 42, a surgical needle 44 and a needle driving part
46 for receiving the surgical needle 44 and actuating the surgical needle 44 in a direction
substantially orthogonal to the lower support 42. Hereinafter, it is, for example, explained
that a support of the suture part 40 in accordance with the present invention 1s a lower
one, but it is to be understood that a support opposite to a surgical needle 44 may be

positioned at an upper location of the surgical needle 44 as necessary.

In accordance with one embodiment of the present invention, a suture part 40 may suture
human tissues following the same or similar way that a well-known sewing machine
operates, which has been used for cloths for a long time. In other words, human tissues
may be sutured by entangling or interlocking a suture thread from a surgical needle 44
with a suture thread from a lower support 42 following the up- and-down movements of
the surgical needle 44. Preferably, in this case, it is important that the suture threads from
the surgical needle 44 and the lower support 42 are entangled with each other, not tied up.

Further, the suture thread used 1n the surgical
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suture apparatus in accordance with the present invention may basically be provided
from the suture part 40. This suture thread may preterably be a disposable one for
sanitation. Likewise, the surgical needle 44 used 1n the surgical suture apparatus in ac-
cordance with the present invention may preterably be a disposable needle module.

In accordance with one embodiment of the present invention, a suture part 40 may
actuate a needle driving part 46 based on a control signal inputted from an external
apparatus such as a surgical robot system. For example, a surgical needle 44 of a suture
part 40 may move in a direction substantially orthogonal to a lower support 42
following an operator's manipulation to the external apparatus.

In this case, the operator may use various options. For example, the operator may
choose one of the following options tor driving a surgical needle 44 (or a suture part
40) that retlect several basic tunctions of the well-known sewing machine and are es-
pecially advantageous 1n performing a surgical operation.

1. 3-layer suture: suturing three tissue layers, not only two tissue layers

2. 3-line suture: suturing with three threads hooked by a surgical needle 44

3. 4-line suture: suturing with tour threads hooked by a surgical needle 44

4. z1gzag suture: suturing with a suture part 40 being controlled to move zigzag

S. parallel suture: suturing two tissue layers, the sides ot which contact each other

6. 2-needle suture: suturing by two surgical needles 44

7. elastic suture: suturing with an elastic thread

3. hemming suture: suturing in a manner that a thread 1s wound up 1nto a spring
shape

9. embroidering: embroidering something (e.g., a surgery date or a marking) on a
tissue

10. stitching: stitching an object (e.g., an artiticial organ) and a tissue so that the
object 1s attached to the tissue

11. blind suture: suturing in a manner that a thread 1s not seen outside of a tissue

12. overlocking suture: suturing over the edge of one or two tissues tor edging,
hemming or seaming

13. ligaturing suture: suturing till a blood vessel 1s tied

Further, 1in accordance with one embodiment of the present invention, an operator
may control progress of the suture at a suture part 40. For example, the suture part 40
may be driven as an operator controls progress of the suture by selecting one out of the
automatic mode and the semiautomatic mode through an external apparatus. In the
automatic mode, the suture part 40 continues to perform a suture in the direction as it
has been unless the operator controls to stop the suture. In the semiautomatic mode, the
suture part 40 may stop the suture after finishing a designated number of stitchings,

even though the operator does not interrupt the suture.

CA 02760335 2011-10-27
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In accordance with one embodiment of the present invention, a gap of two stitches
and a suturing speed, which are major factors tor various kinds of suturings as
described above, may be determined by an operator. Preferably, the gap and/or the
suturing speed may be determined by a skilled operator according to the very kind ot
the tissues (e.g., tissues of a circulatory organ, tissues of a respiratory organ or tissues
of a skin) to be sutured. Further, the gap and/or the suturing speed may be determined
as an operator selects one out ot a tew predetermined suturing modes based on the kind
of the tissues to be sutured. Further, there would be applied a configuration where, in
case the length of the tissues to be sutured 1s too long, the length ot a shatt part 20 1s
able to increase or decrease as a suture part 40 moves.

The surgical suture apparatus in accordance with the present invention may be un-
limitedly applicable to any kind of surgery (e.g., laparotomy). Thus, 1t may be ap-
plicable to invasive surgery such as laparoscopic surgery and endoscopic surgery. In
this case, the surgical suture apparatus may be configured ditferently from what 1s 1l-
lustrated in Fig. 1 or Fig. 2. For example, a shaft part 20 may be contigured to be
suitable (e.g., thinner and longer) for invasive surgery, an operating part 30 may have a
plurality of joint parts, or a suture part 40 may be miniaturizated. Following one of the
above suggestions, the surgical suture apparatus can be inserted easily. Further, an
endoscope to secure an operator's view or a pair of tweezers for picking up the human
tissues to be sutured may be used together with the surgical suture apparatus in ac-
cordance with the present invention.

In accordance with another embodiment of the present invention, a surgical suture
apparatus may include a coupling part 10, a shaft part 20, an operating part 30 and a
suture part 40 as described Fig. 2, wherein the shape of the suture part 40 1s moditied
to some extent. Fig. 3 1s a detailed drawing 1llustrating the configuration ot a suture
part 40 of the surgical suture apparatus 1n accordance with another embodiment of the
present invention.

Referring to Fig. 3, a suture part 40 may include an upper support 41 and a lower
support 42, which are opposite to each other, a surgical needle 44, and a needle driving
part 46 tor recerving the surgical needle 44 and actuating the surgical needle 44 1n a
direction substantially orthogonal to the lower support 42. Further, the needle driving
part 46 may be located at the upper support 41, and contigured to move in a prede-
termined range along the line of a rail 47 located on the upper support 41.

In accordance with the present embodiment, the length of a shatt part 20 may not
need to be increased or decreased because the needle driving part 46 moves along the
line of the rail 47 and 1s driven tor suturing. This 1s the difference between the present
embodiment and those described above.

In case that the surgical suture apparatus in accordance with the above embodiment 1s

CA 02760335 2011-10-27
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applied to invasive surgery, a problem may arise that a port used tor the invasive
surgery 1s required to be larger due to the relatively large widths ot the upper support
41 and the lower support 42.

To solve this problem, as described in Fig. 4, a rotation part 50 may be coupled to a
suture part 40. Fig. 4 1s a detailed drawing illustrating a rotation part 50 coupled to a
suture part 40.

Referring to Fig. 4, a rotation part 50 may be coupled to a suture part 40 so that 1t
may rotate within a predetermined angle range, and the suture part 40 coupled to the
rotation part 50 may be configured to rotate together with the rotation part 50.
Theretore, betore the suture part 40 passes through a surgical port, the upper support
41 and the lower support 42 may be arranged abreast to a shaft part 20 by controlling
the rotation part 50. Thereafter, the direction ot the suture part 40 may be changed to
be advantageous to suturing by controlling the rotation part 50 again.

Fig. 5 1s a drawing 1llustrating the configuration ot the surgical suture apparatus in
accordance with yet another embodiment of the present invention. According to yet
another embodiment of the present invention, a surgical suture apparatus may include a
first coupling part 10a, a second coupling part 10b, a first shatt part 20a, a second shatt
part 20b, a first operating part 30a, a second operating part 30b, a lower support 42, a
surgical needle 44 and a needle driving part 46 coupled thereto.

In accordance with the present embodiment, the upper part ot a suture part 40
including the surgical needle 44 and the needle driving part 46 may be connected to the
first coupling part 10a and the first shatt part 20a by way of the first operating part 30a,
as described in Fig. 5, and the lower part of the suture part 40 having the lower support
42 may be connected to the second coupling part 10b and the second shaft part 20b by
way of the second operating part 30b, as described 1n Fig. 5. Herein, the first coupling
part 10a, the first shatt part 20a and the first operating part 30a may be separated from
the second coupling part 10b, the second shaft part 20b and the second operating part
30Db.

In accordance with the present embodiment, the joint motions while the surgical
suture apparatus 1s being used in a human body may become freer. In other words, the
first operating part 30a and the second operating part 30b of the surgical suture
apparatus may take different joint motions trom each other as necessary, and thus, the
upper part and the lower part ot the suture part 40 ot the surgical suture apparatus may
be controlled separately. Further, as necessary, the first operating part 30a and the
second operating part 30b may be controlled by two robot arms of one surgical robot
system, respectively. In this case, one robot arm may be connected to either of the first
operating part 30a and the second operating part 30b to control either of the first
operating part 30a and the second operating part 30b, 1rrespective ot the shape of the

CA 02760335 2011-10-27
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first coupling part 10a or the second coupling part 10b.

In case of applying the above configurations (namely, the configurations tor a
separation-type surgical suture apparatus), advantageous etfects as follows may be
found. First, there would be no need to insert the whole surgical suture apparatus
through one surgical port even when suturing the tissues ot a tubular organ, and thus, it
would be easier to perform a suture around the tubular organ and remove the surgical
suture apparatus from the surgical port after the suture. Further, not in case of suturing
the tissues of a tubular organ, i1t would be possible to use smaller surgical ports to
insert surgical suture apparatuses when invasive surgery 1s done using a plurality ot
surgical ports. This may lead to less pain, quick recovery and minimized scars.

In accordance with a preterable embodiment of the present invention, a surgical
suture apparatus may be implemented in a more sophisticated manner as follows. First,
a surgical robot system for controlling a first operating part 30a and a second operating
part 30b may collect the operation history of the first operating part 30a and detect the
location of a first suture part 40a with regard to a reference point. Herein, it 1s assumed
that the first suture part 40a i1s already located close to the tissues to be sutured, and the
reterence point 1s predetermined by the surgical robot system. Then, the surgical robot
system may automatically control the second operating part 30b based on the operation
history of the tirst operating part 30a and the location of the first suture part 40a so that
a second suture part 40b may be located close to the first suture part 40a. And then, an
operator may finely locate a lower support 42 of the second suture part 40b to be
opposite to an upper support 41 of the first suture part 40a. To implement the above,
well-known location control technologies may be employed by reterring to the dis-
closures of the prior arts (e.g., the disclosure of U.S. Patent Application Publication
No. 2004-143243 (Publication Date: Jul. 22, 2004)).

While embodiments of the invention has been shown and described, 1t will be un-
derstood by those skilled in the art that various changes and modifications may be
made without departing from the spirit and the scope of the invention as defined in the

following claims.

CA 02760335 2011-10-27
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What is claimed 1s:

1. A surgical suture apparatus comprising:
an upper support,
a lower support;
a surgical needle; and
a needle driving part,
wherein the upper support includes a rail,

wherein the lower support, the surgical needle and the needle driving part form a

suture part,

wherein the surgical needle operates relative to the lower support by the needle
driving part, such that a first suture thread from the surgical needle and a

second suture thread from the lower support are interlaced with each other by

operation of the surgical needle,

wherein the needle driving part is configured to move along the rail located on the

upper support while facing the lower support, and

wherein each of the upper and the lower support and the needle driving part includes

a rotation part.

2. The surgical suture apparatus as claimed in claim 1, further comprising an operating part that

includes at least one joint part for providing the suture part with joint motion capability.

3. The surgical suture apparatus as claimed in claim 1, wherein the suture part performs at least
one maneuver selected from a 3-layer suture, a 3-line suture, a 4-line suture, a z1gzag suture,
a parallel suture, a 2-needle suture, an elastic suture, a hemming suture, an embroidering, a

stitching, a blind suture, an overlocking suture, and a ligaturing suture.
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