Innovation, Sciences et Innovation, Science and CA 3040023 C 2021/02/09

I*I Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 040 023
12 BREVET CANADIEN
CANADIAN PATENT
13 C
(22) Date de dépdbt/Filing Date: 2019/04/11 (51) ClLInt./Int.Cl. B65H 61/00(2006.01),

N . : . A61B 17/04(2006.01), B26D 7/28 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2019/11/08 B65H 51/20(2006.01)

(45) Date de délivrance/lssue Date: 2021/02/09 .
(72) Inventeurs/Inventors:

(30) Priorité/Priority: 2018/05/08 (EP18171314.0) NEFF, INGMAR, DE;
WEBER, SIEGFRIED, DE

(73) Propriétaire/Owner:
HARRO HOFLIGER VERPACKUNGSMASCHINEN
GMBH, DE

(74) Agent: KIRBY EADES GALE BAKER

(54) Titre : DISPOSITIF ET METHODE DE MATERIAU DE SUTURE CHIRURGICALE A COUPER SELON LA
LONGUEUR
(54) Title: DEVICE AND METHOD FOR CUTTING-TO-LENGTH SURGICAL SUTURE MATERIAL

3 24 22 12 WM ¥ % 6o o
! } }
& |
@

(57) Abrégé/Abstract:

The invention relates to a device (10) and to a method for cutting-to-length surgical suture material (12). The device (10) possesses
a thread spool (20) having a continuous thread of the surgical suture material (12), a thread advancing gripper (22) for drawing off
a defined length of surgical suture material (12), and a cutting unit (50) for cutting the surgical suture material (12). According to the
invention, a deflection installation by way of which the surgical suture material (12) is placeable so as to be angled to the primary
transport direction in at least one open loop (40) is present. The length of the open loop (40) herein can be variably adjusted. The
cutting unit (50) herein is positioned between the thread spool (20) and the deflection installation (30, 30.3).
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Abstract
Device and method for cutting-to-length surgical suture material

The invention relates to a device (10) and to a method for cutting-to-length surgical
suture material (12). The device (10) possesses a thread spool (20) having a
continuous thread of the surgical suture material (12), a thread advancing gripper
(22) for drawing off a defined length of surgical suture material (12), and a cutting
unit (50) for cutting the surgical suture material (12). According to the invention, a
deflection installation by way of which the surgical suture material (12) is placeable
so0 as to be angled to the primary transport direction in at least one open loop (40) is
present. The length of the open loop (40) herein can be variably adjusted. The cutting
unit (50) herein is positioned between the thread spool (20) and the deflection
installation (30, 30.3).

(Fig. 3)
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DESCRIPTION
Device and method for cutting-to-length surgical suture material
TECHNICAL FIELD

The invention relates to a device and to a method for cutting-to-length surgical
suture material so as to position the beginning of a thread from surgical suture
material in a reproducible manner and to render said thread to a defined cut-off
length in a flexible manner. A continuous thread of surgical suture material can thus
be shortened to a desired length by means of such a device. The surgical suture
material herein can be fastened to a surgical needle or else be present as a loose

thread.
PRIOR ART

Devices for cutting-to-length surgical suture material are known. Said devices
typically have a thread spool having a continuous thread of surgical suture material.
The desired length of surgical suture material is drawn off from the thread spool by
means of a thread advancing gripper that is guided in a linear manner in a
(horizontal or vertical) transport direction. This drawing-off from the thread spool is
in part controlled by way of a so-called dancer mechanism. The surgical suture

material is subsequently cut by means of a cutting unit at the desired location.

The leading thread end of the surgical suture material typically has to be advanced to
a fixed position, since the connection of the leading thread end to the surgical needle
can be performed exclusively at this defined position. Adapting said joining position
to dissimilar thread lengths is impossible in terms of machine technology. Therefore,
the maximum possible length of surgical suture material is typically always present
as a free thread length. Adapting the device to dissimilar thread lengths in this
instance is performed by a displacement of the cutting unit in the longitudinal

direction of the free thread. Accordingly, the repositioning range of the thread
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advancing gripper is also adapted with a view to the start position of the latter.
Depending on the position of the cutting unit, the surgical suture material is then cut
at a specific spacing from the thread spool. Cutting machines of this type therefore
have a correspondingly long construction length. Moreover, the free thread length is
comparatively large such that significant vibrations can arise in the region of the
unwound surgical suture material. This can impede both the threading of the thread

into the needle, as well as the actual cutting of the thread.
SUMMARY OF THE INVENTION

Proceeding from said known prior art, the invention is based on the object of
specifying an improved device for cutting-to-length surgical suture material to
dissimilar thread lengths, said device enabling an ideally compact construction

mode.

The device according to the invention for cutting surgical suture material is defined
by the features of the Main Claim 1. The method according to the invention is
defined by the features of the alternative dependent Claim 7. Expedient refinements

of the invention are the subject matter of further claims that follow said claims.

The device according to the invention for cutting surgical suture material possesses a
thread spool having a continuous thread of the surgical suture material as well as a
thread advancing gripper for drawing off a defined length of surgical suture
material. Moreover, a cutting unit for cutting the surgical suture material is present.
According to the invention, a deflection installation by way of which the surgical
suture material can be placed along a secondary axis so as to be angled to the
primary transport direction in at least one open loop is provided. The length of said
open loop herein can be variably adjusted. The cutting unit herein is positioned

between the deflection installation and the thread spool for the continuous thread.

On account of the presence of the deflection installation it is no longer necessary for

the cutting unit to be configured so as to be displaceable in the longitudinal direction.

2
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Rather, the deflection installation enables dissimilar lengths of surgical suture
material to be unwound and to be cut off. The dissimilar lengths herein are
determined by the length of the open loop. Therefore, the free thread length of the
surgical suture material does also no longer have to correspond to the maximum
possible thread length, but now only to the minimum thread length required. In this
way, the device can be reduced to approximately one third of the length required to
date. The device according to the invention can therefore be constructed so as to be

significantly shorter and thus also significantly more compact.

The surgical suture material by way of the deflection installation can preferably be
placed so as to be perpendicular to the primary transport direction in at least one
open loop. Sufficient space is typically available perpendicularly to the longitudinal
axis of the unwound thread, such that such an open loop can be configured within
the device according to the invention. The open loop can therefore be integrated in
the device in an optimal manner, such that said device can be constructed so as to be

compact.

In one embodiment which in terms of construction is particularly preferable, the
deflection installation can have a front and a rear deflection unit, each being
configured so as to be stationary. One or a plurality of repositionable compensation
rollers can be present between the two stationary deflection units. The at least one
compensation roller, by way of the length of the repositioning path thereof, herein
determines the loop length of the surgical suture material. The repositioning path of
the compensation roller can in particular be entered at a control unit such that an
adjustment of the desired thread length is possible in a simple and precise manner in

the case of the device according to the invention.

Since no drawing-off of surgical suture material is performed by way of the front
deflection unit, the front deflection unit can preferably be configured as a stationary
thread deflection. By contrast, further surgical suture material is drawn off by way of

the rear deflection unit as soon as the compensation roller is repositioned from the
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initial position of the latter. In order for gentle drawing-off of the surgical suture
material to be enabled, the rear deflection unit can therefore preferably be configured

as a stationary deflection roller.

The deflection installation in one advantageous embodiment can be configured so as
to be height-adjustable. Since the cutting-off of the surgical suture material when
viewed in the transport direction always takes place behind the deflection
installation, the thread advancing gripper must pass the location of the deflection
installation in order for the new leading thread end to be transported to the front
again. When the deflection installation is configured so as to be height-adjustable the
individual components of the deflection installation can yield towards the top or
towards the bottom so as to make space for the thread advancing gripper. The thread
advancing gripper, on account thereof, can be more rapidly repositioned, in
particular on the path to the new leading thread end; moreover, the thread of the

surgical suture material is treated with care, on account thereof.

Alternatively or additionally thereto, the thread advancing gripper when moving
back without transporting the surgical suture material and/or when moving forward
while transporting the surgical suture material, can describe an arc about the
deflection installation. The thread advancing gripper could thus bypass the

deflection installation so as to be lateral to or above the latter, for example.

In the case of the method according to the invention for cutting-to-length surgical
suture material, the surgical suture material by means of a thread advancing gripper
is first drawn off from a thread spool having a continuous thread. The thread
advancing gripper moves forward to a predetermined terminal position. The surgical
suture material by way of a deflection installation is subsequently placed in at least
one open loop that runs so as to be angled to the primary transport direction of the
drawn-off surgical suture material. On account thereof, further surgical suture
material is drawn off from the thread spool without the thread advancing gripper

moving any further. The surgical suture material drawn off from the thread spool is
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subsequently cut off by a cutting unit. The cutting unit herein is positioned between

the thread spool and the deflection installation.

The cutting unit is preferably situated close to the deflection installation. On account
thereof, the trailing thread end, after the severing of the continuous thread, can drop
downwards through the deflection installation and does not completely remain on
the deflection installation. This facilitates the onward transport of the cut-to-length

thread pieces.

On account of the method according to the invention, the repositioning path of the
thread advancing gripper is always identical, independently of the length of the
actually cut-off surgical suture material. The repositioning path can be chosen so as
to be relatively short so that said repositioning step requires correspondingly little
time. While further surgical suture material is drawn off by the deflection
installation, the leading thread end is present so as to be already positionally fixed, so
that further processing steps can be performed at the leading thread end. The thread
advancing gripper can thus move up to a joining location for connecting the surgical
suture material to a corresponding needle, for example. In this case, fixing of the
leading end of the surgical suture material in the needle can already be performed
during the further drawing-off of the surgical suture material. On account of the
unwinding of the surgical suture material being performed in parallel with
operational processes at the leading positioned thread end, the thread length thus
now only has a minimum influence on the actual processing time. Moreover, a longer
processing time is available for the actual thread transport by way of the thread
advancing gripper on account of the parallel implementation. The surgical suture
material can thus be transported more slowly by the thread advancing gripper and

thus with greater care for the suture material.

Further advantages and features of the invention can be derived from the further

features stated in the claims and from the exemplary embodiments hereunder.

CA 3040023 2019-04-11



10

15

20

BRIEF DESCRIPTION OF THE DRAWING

The invention will be described and explained in more detail hereunder by means of

the exemplary embodiments illustrated in the drawing, in which:

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

shows a schematic lateral view of a first embodiment of the invention, in

which the deflection installation is situated in the initial position thereof;

shows a schematic lateral view according to fig. 1 during the repositioning

of the deflection installation;

shows a schematic lateral view according to fig. 2, in which the deflection
installation is situated in the terminal position thereof, immediately prior

to the cutting of the surgical suture material;

shows a schematic lateral view of the device according to Figs. 1 to 3,
having a height-adjustable deflection installation during the advancing of

the thread;

shows a schematic lateral view of a second embodiment of the invention,

immediately prior to the cutting of the surgical suture material;

shows a schematic lateral view of a third embodiment of the invention, in

which the deflection installation is situated in the initial position thereof;

shows a schematic lateral view according to fig. 6 during the repositioning

of the deflection installation; and

shows a schematic lateral view according to fig. 7, in which the deflection
installation is situated in the terminal position thereof, immediately prior

to the cutting of the surgical suture material.

WAYS OF IMPLEMENTING THE INVENTION
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A first embodiment of the device 10 according to the invention for cutting-to-length
surgical suture material 12 is schematically illustrated in Figs. 1 to 3. The device 10
possesses a thread spool 20 having a continuous thread of the surgical suture
material 12. The surgical suture material 12 by means of a thread advancing gripper
22 can be drawn off from said thread spool 20. To this end, the thread advancing
gripper 22 moves forward to a defined terminal position 24. The thread spool 20
herein rotates about the axis 26 thereof, and the surgical suture material 12 in the
present exemplary case is unwound in the horizontal direction (primary transport

direction 14).

In the present exemplary case, connecting the leading end of the surgical suture
material 12 to a needle is performed at the terminal position 24. To this end, the
leading end of the surgical suture material 12 is introduced somewhat into the
hollow end of the needle. The hollow end of the needle is subsequently compressed
so as to fix the surgical suture material 12 in the needle. Since the leading end of the
surgical suture material 12 no longer has to be moved once the terminal position 24
has been reached, the procedure of fastening the surgical suture material 12 in the

needle can be started immediately upon reaching the terminal position 24.

A deflection installation 30 is present between the thread spool 20 and the terminal
position 24. The deflection installation 30 in the present exemplary embodiment
possesses a stationary thread deflection 32. An individually repositionable
compensation roller 34 is present in the advancing direction behind the stationary
thread deflection 32. A stationary deflection roller 36 is disposed therebehind. The
surgical suture material 12 is guided above the stationary thread deflection 32 and
the stationary deflection roller 36; by contrast, the surgical suture material 12 is
situated below the repositionable compensation roller 34. Once the terminal position
24 has been reached, further surgical suture material 12 can be drawn off from the

thread roller 20 by repositioning the compensation roller 34 (see Fig. 2). On account
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thereof, a comparatively long piece of surgical suture material 12 can be cut off

without having to further reposition the thread advancing gripper 22.

The surgical suture material 12, on account of the repositioning of the compensation
roller 34, is placed in an approximately U-shaped open loop 40. The length of the
loop 40 herein is determined by the repositioning distance of the compensation roller
34. Said repositioning distance can be individually entered at a control unit of the
device 10. On account thereof, the overall length of the cut-off surgical suture
material 12 can be varied and adapted to dissimilar requirements in a simple

manner.

Once the compensation roller 34 has reached the desired terminal position thereof
(see Fig. 3), the cutting of the surgical suture material 12 can be performed. To this
end, a cutting unit 50 is disposed between the deflection installation 30 and the
thread spool 20. The cutting unit 50 in the present exemplary case possesses an upper
cutting blade 52 and a lower cutting blade 54. The cutting unit 50 is aligned so as to
be stationary, since an adaptation of the thread length of the surgical suture material
12 can be performed by the deflection installation 30. This simplifies the constructive

complexity of the cutting unit 50 and thus also of the device 10.

In principle, alternative cutting units 50 are also possible. The cutting unit can thus
have a single cutting blade, for example, which can be disposed laterally of the
surgical suture material 12. On account of the tension in the thread, a single cutting
blade can be sufficient in order to guarantee a clean and accurate cut. The
construction mode of the cutting unit in this context is in principle irrelevant to the

invention.

Before the surgical suture material 12 is cut, the trailing thread end of the surgical
suture material 12 has to be held again by means of the thread advancing gripper 22.

To this end, the thread advancing gripper 22, after fixing the leading end of the

8
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surgical suture material 12 in the needle, is moved back again to the initial position of
said thread advancing gripper 22 behind the cutting unit 50 (see Fig. 3). Should the
leading end of the surgical suture material 12 not have to be fixed in a needle, a
second rear thread gripper can also be used for fixing the leading thread end of the
subsequent surgical suture material 12. Said rear thread gripper can be provided so
as to be stationary directly behind the cutting unit 50. After the cutting of the thread,
the actual thread advancing gripper 22 can then release the leading thread end and

move back so as to acquire the subsequent leading thread end from the rear thread

gripper.

The drawing-off of the surgical suture material 12 is typically performed by means of
a dancer mechanism 60. A second embodiment of the device 10.2 according to the
invention having such a dancer mechanism 60 for drawing-off the surgical suture
material 12 from a thread spool 20 is schematically illustrated in Fig. 5. The dancer
mechanism 60 is configured so as to be height-adjustable, and in the case of a
stationary thread advancing gripper can be repositioned in order for additional
surgical suture material 12 to be drawn off from the thread spool 20. When the
thread advancing gripper having the leading thread end is then repositioned, the
dancer mechanism 60 is successively moved back again to the initial position thereof,
so as to release the correspondingly required thread length. To this end, the dancer
mechanism 60 is typically disposed between the cutting unit 50 and the thread spool
20 having the continuous thread; in the ideal case, the dancer mechanism 60 is

situated in the direct proximity of the thread spool 20.

In order to prevent that the leading thread end of the surgical suture material 12
frays after cutting, the surgical suture material 12 at the later cutting location can be
welded by means of a heating element 62. The heating element 62 herein is disposed
between the dancer mechanism 60 and the cutting unit 50. In principle, the surgical
suture material is not welded across the entire thread length but only at the later

cutting location. To this end, an integer multiple of the desired thread length of the
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surgical suture material 12 must run between the cutting unit 50 and the heating
element 62. The heating element 62 was therefore typically configured so as to be
adjustable, like the cutting unit 50. By contrast, in the embodiment of the device 10.2
according to the invention, illustrated in Fig. 5, a repositionable deflection roller 64
by way of which an equalization of the thread length can be performed is configured
between the heating element 62 and the cutting unit. In this way, the heating element

62 can be configured so as to be stationary.

A third embodiment of the device 10.3 according to the invention for cutting-to-
length surgical suture material 12 is schematically illustrated in Figs. 6 to 8. The
device 10.3, like the device 10, possesses a thread spool 20 having an continuous

thread of the surgical suture material 12, as well as a thread advancing gripper 22.

A deflection installation 30.3 is present between the thread spool 20 and the terminal
position 24. The deflection installation 30.3 in the present exemplary embodiment
possesses a stationary thread deflection 32. A first repositionable compensation roller
34 as well as a second repositionable compensation roller 38 are present in the
advancing direction behind the stationary thread deflection 32. A stationary
deflection roller 36 is disposed therebehind. The surgical suture material 12 is guided
above the stationary thread deflection 32 and the second compensation roller 36; by
contrast, the surgical suture material 12 is situated below the first repositionable
compensation roller 34 as well as the stationary deflection roller 36. Once the
terminal position 24 has been reached, further surgical suture material 12 can be
drawn off from the thread spool 20 by repositioning the two compensation rollers 34,
38 (see Fig. 7). On account thereof, a comparatively long piece of surgical suture
material 12 can be cut off without the thread advancing gripper 22 having to be

further repositioned.

The two compensation rollers 34, 38 herein can be simultaneously repositioned, as is
illustrated in Figs. 7 and 8. Alternatively thereto, it would also be possible for only

one of the two compensation rollers 34, 38 to be repositioned first. The repositioning

10
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of the other compensation roller 34, 38 would commence only once the maximum

repositioning path of said compensation roller 34, 38 has been reached.

The surgical suture material 12, on account of the repositioning of the compensation
rollers 34, 38, is placed in two open loops 40.3, 42. The length of the two open loops
40.3, 42 herein is determined by the repositioning distance of the corresponding
compensation roller 34, 38. On account thereof, the overall length of the cut-off
surgical suture material 12 can be varied and adapted to dissimilar requirements in a

simple manner.

11
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CLAIMS

01. A device for cutting-to-length surgical suture material, said device
comprising:
- a thread spool having a continuous thread of the surgical suture
material;
- a thread advancing gripper for drawing off a defined length of the
surgical suture material, said thread advancing gripper moveable to a
predetermined terminal position at which the surgical suture material is
fixed to a needle;
- a cutting unit for cutting the surgical suture material; and
- a deflection installation by way of which the surgical suture material is
placeable so as to be angled to a primary transport direction in at least
one open loop, the at least one open loop having a length that is variably
adjustable,
- wherein the cutting unit is positioned between the thread spool and the
deflection installation, and wherein the deflection installation is
positioned between the thread spool and the predetermined terminal

position of the thread advancing gripper.

02. The device according to Claim 1, wherein
- the surgical suture material by way of the deflection installation is
placeable so as to be perpendicular to the primary transport direction in

the at least one open loop.

03. The device according to Claim 1 or 2, wherein
- the deflection installation has a front and a rear stationary deflection
unit, and
- at least one repositionable compensation roller is present between the

front and rear stationary deflection units.

12
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04.

05.

06.

07.

08.

09.

The device according to Claim 3, wherein

- the front deflection unit is configured as a stationary thread deflection.

The device according to Claim 3 or 4, wherein

- the rear deflection unit is configured as a stationary deflection roller.

The device according to any one of claims 1 to 5, wherein

- the deflection installation is configured so as to be height-adjustable.

A method for cutting-to-length surgical suture material, comprising the
following method steps:

- a thread advancing gripper draws off the surgical suture material from a
thread spool having a continuous thread;

- the thread advancing gripper moves forward to a predetermined
terminal position, said position being a joining location for connecting
the surgical suture material to a needle;

- subsequently, the surgical suture material, by way of a deflection
installation, is placed in at least one open loop that runs so as to be
angled to a primary transport direction of the drawn-off surgical suture
material, wherein the deflection installation is positioned between the
thread spool and the predetermined terminal position of the thread
advancing gripper; and

- subsequently, the surgical suture material is drawn off from the thread

spool is cut off by means of a cutting unit.

The method according to Claim 7, wherein
- processing of a leading end of the surgical suture material, in particular
fixing the leading end of the surgical suture material in the needle, is

performed during a repositioning of the deflection unit.

The method according to Claim 8, wherein
- the processing of the leading end of the surgical suture material

13
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comprises fixing the leading end of the surgical suture material in the

needle.

10. The method according to any one of Claims 7 to 9, wherein

- a length of the at least one open loop is variably adjustable.

14
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