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DESCRIPTION

BACKGROUND

Cross Reference to Related Applications

[0001] This application claims priority to U.S. Provisional Application Number 61/733,433, filed
on December 5, 2012.

Field of Use

[0002] The present invention relates to cutting devices such as safety scalpels and safety
cutting devices.

Related Technology

[0003] Surgical scalpels are used by medical personnel in connection with surgical procedures
ranging from simple out-patient procedures to extraordinarily complex procedures carried out
under general anesthesia. VWhen working with such a sharp instrument, there 1s always a
danger to medical personnel of inadvertent puncture of the skin. Aside from the injury itself, the
more important concern for the punctured individual relates to the potential spread of disease
from a non-sterile instrument.

[0004] The use of surgical scalpels having a retractable blade has been suggested as a
means for reducing the number of such puncture wounds. Indeed, a number of patents have
been Issued which are directed toward surgical scalpels having retractable blades. These
Include, for example, U.S. Pat. Nos. $,503,262; 5,571,128; 5,569,282; 6,589,258, 6,645,216;
and 6,949,109.

[0005] American patent application no. US2007078472A1 discloses Gajenda safe surgical
knife. This document teaches a safety scalpel with a blade on a slider and a spring that biases
the blade In the safe position. Gajendra safe surgical knife has a hexagonal shape, capacity of
retraction and protraction of blade and able to lock temporarily and permanently. This surgical
knife can be protracted with a push of the base of inner sheath and can be retracted by gently
pressing the holding button. The holding button I1s a spring loaded small mechanism which
holds automatically the inner sheath and blade within it with the forward movement of inner
sheath. A pressure on the holding button releases the knife and it automatically retracts inside
the knife handle. The knife can be locked temporarily by moving a small knob on the back of
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the handle, it prevents accidental protraction of the knife blade. Knife can be locked
permanently by pulling the base of the handle backwards. Once It i1s locked permanently, it
cannot be released without breaking the handle completely. This document fails to teach or
suggest a release mechanism on an anterior portion of the device.

[0006] Internation patent application no. WO9/7/15233 A1 discloses a disposable surgical
safety scalpel with a retractable blade that can be retracted inside a protective shell where a
return of the blade into the shell is operated through an elastic return means, acting between a
blade support and said shell. Movement of the support and thus of the blade Is effected by
operating a pivoted button, facing through a window of the shell, said pivoted button being
provided with an automatic lock for the blade In said retracted position In the shell and a
voluntary lock for the blade in the position for use. This invention provides a scalpel that is safe
when passed among the operators, protected during transport and disposal of used materials
and offers different possibilities of use, so that it is accepted by virtually all users, irrespective
of their preferences for handling of the instrument.

[0007] A tremendous effort has been made to make cutting devices that will improve safety In
health care and industry. Government agencies such as OSHA have mandated the use of
safer cutting devices. The Iindustry including large medical device manufacturers and small
entrepreneurial companies and individuals have attempted to produce devices that improve
safety. However, studies have shown that the industry thus far has failled. For example, an
Industry published journal "OR Manager" published the following statement: "The products just
aren't there. Unfortunately, it's hard to be compliant when we don't have good technology.” See
OR Manager Vol. 21, No. 12, December 2005, p. 3. Indeed, data shows that current safety
scalpels are actually not safer than traditional reusable scalpels, see Vose, J. et al., "Reducing

Scalpel Injuries In the OR," AORN Journal, Vol. 90, No. 6 (December 2009), p. 869. Thus,

there exists a long felt but unmet need for improved safety scalpels that can reduce sharps
Injuries.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Figure 1A 1s an elevational view of a safety cutting device with the blade in a covered position
according to one embodiment of the invention;

Figure 1B 1s an elevational view of the cutting device of Figure 1A with the blade in an exposed
position;

Figure 1C Is an elevational view of the cutting device of Figure 1A with blade in an exposed
position and a release button actuated;

Figure 2 illustrates an exploded view of the cutting device of Figure 1A;
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Figure 3A1s a partial cutaway view of the cutting device of Figure 1A In a covered position and
showing the engagement of a slidable insert support and a portion of a housing;

Figure 3B illustrates the partial cutaway view of Figure 3A with the cutting device in an exposed
position;

Figure 3C Illustrates the partial cutaway view of Figure 3A with the blade In an exposed
position and the release button in an actuated position; and

Figure 4 shows a partial exploded view of the cutting device of Figure 1A showing the slidable
Insert, spring, and assembled housing.

DETAILED DESCRIPTION

[0009] The present invention relates to safety cutting devices. More particularly the subject
matter of the present invention 1s a safety cutting device according to claim 1 and the use of a
safety cutting device according to claim 15. Preferred embodiments are provided In the
dependent claims.

[0010] The devices of the present invention have one or more improved mechanisms for
activating and retracting the blade to make the cutting device safe when not In use. The
activation and retraction features are intuitive and in many embodiments allow a clinician to
operate the features using a single hand without looking. In addition, the safety mechanisms in
some embodiments can be implemented with a minimal number of parts, thereby making the
devices easy and economical to manufacture and assemble. For example, some embodiments
can be manufactured with as few as 5 parts (e.g., a blade, a spring, and 3 injection molded
pleces).

[0011] Figures 1A-1C and 2 illustrate an example safety cutting device 10 according to one
embodiment of the invention. Device 10 Includes a cutting blade 12 connected to a slidable
iInsert 14. Slidable insert 14 is configured to move within an elongate housing 16. Elongate
housing 16 Includes a cavity 18 (Figure 4) that extends between an anterior opening 20 at an
anterior end 22 of housing 16. A posterior opening 24 is formed at an opposite end of housing
16 In longitudinal direction.

[0012] Housing 16 forms a sheath 30 that is configured to house the blade and protect it from
cutting a person. Sheath 30 defines the anterior opening 20 through which cutting blade 12
can be extended to expose cutting blade 12 and allow device 10 to be used as a cutting
Instrument.

[0013] The slidable insert 14 and the housing 16 are configured with any number of walls,
grooves, ridges, protrusions and/or indentations to allow slidable insert 14 to move within
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housing 16 In a slidable manner between a safe position in which cutting blade 12 i1s within
sheath 30 and an exposed position in which cutting blade 12 1s extended through anterior
opening 20. The direction of movement of slidable insert 14 may be in the longitudinal direction
28 (identifiled by arrow 28 In Figure 2), which Is preferably along the longitudinal axis of
elongate housing 16 (either forward or backward).

[0014] Unless otherwise specified, the anterior opening Is the furthest anterior point on the
housing In the longitudinal direction from which the blade emerges during activation.

[0015] Unless otherwise specified, the posterior opening is the location on the housing where a
posterior activation mechanism (e.g., a back button) emerges from the housing. The posterior
opening may be open In the longitudinal direction or partially or completely opened toward a
side, bottom, or top of the housing. The posterior activation mechanism includes a longitudinal
post and the opening is in the longitudinal direction.

[0016] Unless otherwise specified, the longitudinal direction Is the plane In which the slider
moves when going from the safe position to the exposed position or the exposed position to
the safe position.

[0017] Figures 1A and IB show blade 12 In the safe position and the exposed position,
respectively. Additional details regarding movement of slidable insert 14 are described below
with regard to Figures 3A-3C.

[0018] As shown In Figures 2, housing 16 may be formed from a plurality of individual sections,
such as left section 36 and right section 38. Any number of sections can be formed and can be
attached Iin any known way to make a cavity 18 suitable for slidable insert 14 to move inside
housing 16. Housing sections 36 and 38 may be joined by snap connects, ultrasonic welding,
adhesive, or the like.

[0019] The junction of left section 36 and right section 38 may create a track 34, half of which
IS visible In left section 36 of Figure 2. Track 34 is configured to receive a biasing member 32.
In some embodiment biasing member 32 may be a coll spring that undergoes compression or
extension. Slidable insert may have a spring connector 74 (e.g., a protrusion) for engaging
biasing member 32. In other embodiments, the biasing member may be positioned around or
In slidable insert 14 and may be something other than a colil spring.

[0020] In some embodiments, with slidable insert 14 in the exposed position, housing 16 may
engage slidable insert 14 on multiple sides to provide stability for blade 12. For example,
slidable insert may contact sheath 30 on at least 3, preferably 4 sides so as to stabilize blade
12 relative to housing 16. The engagement can be achieved by tapering the inside surfaces of
sheath 30 of housing 16. In some embodiments anterior end 22 of housing 16 may taper on an
Inside surface to decrease the tolerances between slidable insert 14 and housing 16 with the
slidable insert in the exposed position. Decreasing the tolerances at anterior end 22 reduces
wiggle or play in the blade relative to the housing. In some embodiments, the tolerances may
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be less than or equal to 0.010, 0.007, or 0.005 inch (0,254, 0,1/7/8 or 0,127 mm). The
tolerances can be selected in a vertical or a horizontal direction (where the vertical direction is
parallel to the plane of the blade).

[0021] In some embodiments sheath 30 may be tapered on an outside surface to reduce the
width of housing 16 near anterior end 22. Tapering on the outside near anterior end 22
provides greater visual access to the tissue or object being cut by the blade.

[0022] Blade 12 may be connected to slidable insert by heat staking a raised portion 41 of
slidable insert to blade 12. Alternatively, slidable insert 14 may be Injection formed around
blade 12.

[0023] Device 10 includes a posterior activation mechanism 40 that includes a longitudinal post
42 and a rearward facing engagement surface 44. A protective cover 46 extends from
posterior opening 24 to a posterior end 48 of protective cover 46, which Is also a posterior end

48 of housing 16 and device 10. Protective cover 46 can also include lateral extensions 92a
and 92b.

[0024] Housing 16 and slidable insert 14 can include components sufficient to form one or
more latches or locking mechanism to hold slidable insert 14 in the extended position (l.e.,
against the biasing member). In some embodiments, moving slidable insert 14 from the safe
position to the exposed position automatically actuates the latching mechanism. In some
embodiments the components of a latch include an anterior protrusion 50 on a deflectable
member 52 of slidable insert 14. Protrusion 50 is configured to engage a latch surface 54 of
housing 16. Device 10 may also include components for releasing a latch or lock mechanism.
For example, device 10 may include a release button 56 extending from housing 16 through
flange 58. Release button 56 may include a protrusion 60 that engages anterior protrusion 50
to cause deflection of member 52 of slidable insert 14 to release the latch.

[0025] Device 10 may include a second locking mechanism formed from housing 16 and
slidable insert 14. Second locking mechanism may be formed between protrusion 60 of release
button 56 that engages a lock surface 62 of slidable insert 14.

[0026] Slidable insert 14 may also include components that facilitate simple assembly. In the
embodiment illustrated in Figures 2, slidable insert 14 include a posterior deflectable member
64 having a protrusion 66. An assembly protrusion 68 on housing 16 Is configured to deflect
member 64 on assembly and engage protrusion 68 to prevent slidable insert 14 from being
ejected from cavity 18 after assembly.

[0027] Figures 3A-3C lllustrate the scalpel with a portion of the housing removed to reveal the
mechanisms of activation, latch release, and slidable insert in a safe position, latched position,
and locked position, respectively. In Figure 3A, device 10 has slidable insert 14 In a safe

position. Blade 12 i1s within sheath 30, which provides protection against a person being cut by
cutting edge 70 of blade 12.
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[0028] Biasing member 32, which may be a coll spring in some embodiments, sits in track 34
and biases slidable insert 14 In the safe position. Biasing member 32 has a back end 72 that
engages connector 74 of slidable insert 14 (e.g., a longitudinal pin). A front end 76 of biasing
member 32 engages end wall 78 of track 34. Track 34 may be formed from the assembly of
left and right sections of housing 16, each of which includes a portion of the track. Although
forming the track from two pieces Is not required. Slidable insert 14 1s moveable In the
longitudinal direction 28 toward the anterior end 22. Figure 3B shows device 10 with slidable
Insert 14 in the exposed position. As shown by the difference between Figures 3A and 3B, a
forward movement of slidable insert 14 in the longitudinal direction causes biasing member 32
to compress, thereby increasing or maintaining the biasing force (in this case compression) as
the slidable insert moves into the exposed position. Thus, absent a locking mechanism slidable
Insert iIs pushed back towards the safe position. The spring force can be selected to ensure the
friction caused by the selected tolerances does not cause the slidable insert to stick when the
latch mechanism is released.

[0029] In some embodiments, housing 16 and slidable insert 14 automatically form a lock
when slidable insert 14 1s moved Into the exposed position. As slidable insert 14 Is moved
forward, anterior protrusion 50 positioned on or near the end of deflectable member 52
engages protrusion 54 of housing just as blade 12 i1s nearing the extended position. Protrusion
50 on slidable insert 14 and protrusion 54 can have anterior and posterior ramps, respectively
such that the forward movement of slidable insert 14 causes the protrusions to engage In a
sliding manner. This sliding movement of the ramps forces deflectable member 52 to flex and
protrusion 50 to move downward, thereby passing over protrusion 54. However, once
protrusions 50 and 54 pass one another (via the movement of slidable insert 14), deflectable
member 52 snaps back. The anterior surface of protrusion 54 and the posterior surface of
protrusion 50 are relatively parallel to one another, which causes them to lock when biasing
member 32 pushes slidable insert 14 backward. This mechanism often produces a “click”
sound, which provides an audible notification to the user that the blade is In the exposed
position. This mechanism is also referred to herein as a "click latch mechanism.” Although not
required, in some cases an audible or tactile feedback of activation may be very important for a
clinician to be assured that the device Is In the proper configuration before attempting to cut,
particularly since the slidable insert is biased to move out of the exposed position.

[0030] As shown In Figure 3C, device 10 may Include a release button 56 to release the latch
mechanism locking slidable insert 14 in the exposed position. Release button 56 Iincludes a
protrusion 60 that when moved downward engages protrusion 50 and forces deflectable
member 52 downward a sufficient distance to release the latch between protrusion 50 on
slidable insert 14 and protrusion 54 on housing 16.

[0031] In some embodiments, protrusion 60 includes an anterior surface that can engage a
locking surface 62 on slidable insert 14 when release button 56 Is activated. Locking surface
62 may be a substantially perpendicular wall of slidable insert 14 (perpendicular to the
longitudinal direction). Figure 3C shows release button with deflectable member 52 deflected
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downward and protrusion 60 contacting surface 62 so as to lock slidable insert 14 In the
exposed position even though the latch mechanism has been deactivated. This dual locking
function allows a user to automatically activate the latch mechanism and change hand position
without the blade retracting. Actuating release button 56 releases the lock mechanism involving
surface 62 and then releasing release button 56 disengages protrusion 60 from surface 62,
thereby releasing the lock on slidable insert 14 and allowing biasing member 32 to
automatically return slidable insert 14 to the safe position, which returns device 10 to the
position illustrated in Figure 3A.

[0032] Release button 56 may be biased to the non-actuated position (e.g., the position shown
In Figures 3 A and 3B. Any biasing means may be used. In the embodiment shown In Figure
3A, biasing may be achieved by creating button 56 with a flange 58. Flange 58 may be an
Integral and/or continuous extension of the housing material. The thickness and/or length of
flange 58 may be selected to enable deflection of the button by a user. Those skilled in the art
will recognize that the thickness and length of the flange will depend on the type of material
being used and the desired rigidness of the release button. In some embodiments, the
thickness Is less than 4, 2, or 1 mm and/or greater than 0.5, 1, or 1.5 mm or within a range
thereof. The length of flange 58 may be greater than or equal to 5, 10, or 15 mm and/or less
than 35, 30, or 25, and/or within a range of the foregoing. By forming the button as a single
piece with the housing, the number of parts that need to be produced and assembled can be
minimized.

[0033] Housing 16 I1s configured to provide a handle 80 (Figure 1) for the user to hold device
10. Handle 80 allows a user to grip the device for actuating a posterior activation mechanism
(e.g., a back button) 40 and actuating a safety release mechanism 56, and/or manipulating
device 10 during a cutting procedure.

[0034] The configuration of handle 80 and the position of the release and activation
mechanisms (e.g., back button 40 and/or release button 56) relative to handle 80 is important
INn some embodiments to making device 10 intuitive to activate and/or make safe (i.e., retract
blade 12). Placing posterior activation mechanism 40 in a position posterior to handle 80 allows
activation similar to a pen. Or In other words, when gripping handle 80 a user's thumb is In a
position to actuate the activation mechanism 40; after actuating mechanism 40 the user
transitions the anterior end 22 to a position between the index, middle, and thumb fingers.
While this transition requires significant manipulation of the device, the muscle memory for
performing the manipulation is well-known to essentially every clinician due to the ubiquity of
click pens. Moreover, Applicant has found that manipulating the device prior to making a cut
versus after a cut 1s more acceptable to clinicians because attention to the patient iIs more
urgent immediately after making an incision. Placing the release mechanism on an anterior
portion of housing 16 allows the clinician to release the mechanism with minimal manipulation.
Applicant has surprisingly found that placement of the release mechanism in the anterior
portion of the device does not result in accidental deployment as one of skill in the art would
expect.
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[0035] Handle 80 may be made to have dimensions suitable for a person to grasp the handle
and actuate the buttons. Handle 80 may be elongate with a length greater than or equal to 15,
20, 25, 30, 35, 45, or 55 mm long and/or less than or equal to 120, 100, 80, or 60 mm and/or
within a range of any of the foregoing endpoints. In some embodiments, the handle 80 of
housing 16 can constitute the majority of the outer surface of housing 16. Handle 80 may
Include an front portion 82 (Figure IB) and a back portion 84 (Figure IB). For purposes of this
Invention, unless otherwise specified, the front portion 82 iIs the front half of handle 80 as
measured In the longitudinal direction and the back portion 84 is the back half of handle 80.
The handle portion 80 is the portion of the housing that is useful as a gripping surface during
use. In some embodiments, front portion 82 may have a length in the longitudinal direction that
IS greater than or equal to 10, 15, 20, 25, 30, 35, or 40 mm and/or less than or equal to 80, 60,
50, 40, or 30 mm, and/or within a range of the foregoing. Front portion 82 and sheath 30 form
the anterior portion of housing 16.

[0036] Release button 56 may be positioned on the anterior portion of housing 16 (i.e., sheath
30 and/or front portion 82). For example, release button 56 may be positioned near anterior
opening 20. Release button 56 may be positioned less than or equal to 40, 35, 30, 25, 20, 15,
or 10 mm and/or greater than 5, 10, 15, or 20 mm from anterior opening 20 In sheath 30
and/or within a range of the foregoing. Release button 56 may be positioned less than or equal
to 50%, 45%, 40%, 35%, 30%, 25%, or 20% of the longitudinal distance from the anterior

opening 20 to the posterior opening 24.

[0037] Positioning release button 56 on the anterior portion of housing 16 and/or near anterior
opening 20 makes the release button easy and intuitive to actuate. When a user' s fingers are
positioned for manipulating device 10 to perform a cutting procedure, the index finger and/or
thumb will be In contact with the anterior portion. Because the fingers are already located in the
anterior portion of housing 16, a user can easily feel release button 56 with little to no hand
movement. This tactile feedback allows a physician to actuate release button 56 without
repositioning the hand on handle 80.

[0038] Handle 80 may also serve as a grip for activating posterior activation mechanism 40. In
this case, the fingers such as the index finger may be positioned on the posterior portion of
housing 16 (i.e., the thumb Is extended rearward). The thumb may be placed on the rearward
facing engagement surface 44 and drawn toward the back portion 84, thereby actuating
mechanism 40.

[0039] Handle 80 may have any type of configuration suitable for providing a place for a
person to hold device 10 while actuating posterior mechanism 40 or anterior release button 56.
Handle 80 may have a cross section that i1s contoured, circular, rectangular, or the like. The
cross section of handle 80 may be elongate from top to bottom as compared to the width (e.g.,
oval or trapazoidal). In some embodiments, handle 80 may have an average thickness (i.e.,
distance In a direction transverse to blade 12) that i1s greater than or equal to 4, 5, 6, 8, or 10
mm and/or less than or equal to 14, 12, 10, 8, or 6 mm or within a range of the forgoing
endpoints. These thicknesses provide adequate space for a relatively large blade while still
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providing comfort and usability for an adult or clinician.

[0040] Handle 80 may also include gripping features to improve the feel and/or texture of
handle 80. For example, handle 80 may Include texturizing that gives the user a more tactile
feel about where their hands are positioned on handle 80. Handle 80 may also include a ruler
88 or other indicia.

[0041] The sheath 30 and/or anterior opening 20 of housing 16 Is configured to accommodate
the a relatively large blade. For example, blade 12 is a standard sized 11 blade, which has a
blade height of 6.5 mm. In some embodiments, the housing 16 may accommodate a blade
height of at least 5, 6.5, or 7.5. The blade may a 10 blade, 11 blade, 15 blade, or other
standard sized blade.

[0042] Sheath 30 can include a slot 90 that extend inward from anterior end 20. Slot 90 forms
a suture cutting groove that allows a suture to be passed therethrough when blade 12 is
retracted (i.e., covered by sheath 30). Additional details regarding suture cutting grooves that
can be implemented in safety device 10 are disclosed in U.S. Application No. 13/080,367, filed
April 5, 2011.

[0043] In some embodiments (were a relatively constant biasing force i1s needed or required),
bilasing member may be relatively long, preferably longer than the distance slidable insert 14
travels between the safe position and exposed position. For example, the length of biasing
member 32 may be at least 1.25, 1.5, 2, 2.5, or 3 times longer than the longitudinal travel of
slidable insert 14 between the safe position and the open position. In some embodiments the
bilasing member 32 may be at least 15, 20, 25, 30, 35, 45, or 55 mm long and/or less than 120,
100, 80, or 60 mm and/or within a range of any of the foregoing endpoints. In some
embodiments, biasing member extends at least /0%, 80%, or 90% of the distance between
anterior opening 20 and posterior opening 24 of cavity 18 or a handle portion of housing 16.
Relatively long biasing members can be advantageous for maintaining a similar bias at
different lengths of compression or extension.

[0044] The force of biasing member is selected to be greater than the friction encountered
when moving the slider from the exposed position to the safe position. Biasing member 32 may
be something other than a coil spring. For example, an elastic material may be used. In
addition, the biasing member may be under tension rather than compression. For example the
housing and slidable insert may each have a connector attached to the biasing member. In this
case, the slidable insert connector may be anterior to the housing connector such that forward
movement of the sliding connector causes the biasing member to undergo tension rather than
compression.

[0045] Figure 4 illustrates device 10 partially assembled and showing a perspective view of
posterior opening 24 leading to cavity 18. Device 10 may be easily and economically
assembled by Inserting slidable insert 14 into cavity 18, which Is formed between left and right
sections 36 and 38 of housing 16. Prior to inserting slidable insert 14 into cavity 18, biasing
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member 32 is positioned In track 34. As slidable insert 14 is inserted into cavity 18, connector
/4 on slidable insert 14 engages back end 72 of biasing member 32. Biasing member 32 Is
compressed In track 34 until assembly protrusion 66 engages protrusion 68 on housing 16.
Assembly protrusion 66 and protrusion 68 on housing 16 may have a forward facing ramp and
reward facing ramp, respectively, such that engagement of the protrusions causes assembly
deflection member 64 to be deflected downward as assembly protrusion 66 passes over
protrusion 68 on housing 16. Assembly protrusion 66 and protrusion 68 on housing 16 have
substantially parallel forward facing and rear facing surfaces, respectively. Once assembly
protrusion 66 passes protrusion 68, reward movement of assembly protrusion 66 Is inhibited

by the substantially parallel surface.

[0046] Some examples Iinclude methods for assembling device 10. The method can include
providing a slidable insert with an assembly protrusion. The method can Include first
assembling the housing to form a cavity for the slidable insert and then inserting the slidable
Insert into the cavity.

[0047] Figure 4 shows a bottom portion of slidable insert 14 having ribs 97. Ribs 97 can
reduce friction and prevent slidable member 14 from sticking when it retracts.

[0048] The cutting instruments described herein may be used in methods for performing a
cutting procedure. In some examples not part of the present invention, the cutting procedure
may be a procedure to cut live tissue. In the embodiments the cutting procedure is for a non-
medical substrate. For example, the cutting devices described herein may be configured and

used for non-medical purposes such as cutting crafts, rope, string, cardboard, paper, and the
like.

[0049] In some embodiments, housing 16 may Include a pen clip that allows device 10 to be
clipped to a shirt pocket. Typically the clip opens toward an anterior end such that the blade is
facing downward when clipped to a pocket (e.g., a traditional shirt pocket).

[0050] The color and/or translucency of device 10 may assist some users In using device 10.
In some embodiments, sheath 30 and/or handle 80, and/or cover 46, may be made from a
translucent material such as carbonate to allow the user to see the internal components of
safety device 10. Sheath 30 may be translucent to reveal blade 12 when retracted.

Posterior activation mechanism with anterior release mechanism

[0051] Some embodiments of the invention are directed to a cutting device having a posterior
activation mechanism and an anterior release mechanism. The posterior activation mechanism
requires activation by a motion from the posterior towards the anterior, (e.g., a back button that
activates the blade in a manner similar to a ball point pen) and has a release button In the
anterior portion of the housing for retracting the blade. This configuration Is advantageous
because the activation of the blade is intuitive and simple since all clinicians are familiar with
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the mechanism for activating a ball point pen. In addition, the placement of the release button
In the anterior portion of the housing allows the device to be made safe without requiring the
clinician to look at the device or repositioning the hand after cutting, which allows a clinician to
focus on the incision made rather than focus on the safety features of the device.

[0052] In some embodiments, the safety cutting device may include an elongate housing
having a lengthwise cavity that extends between an anterior opening and a posterior opening.
The cavity is configured to receive a slidable insert and allow movement of the slidable insert In
a longitudinal direction. A cutting blade i1s coupled to the slidable insert. The housing forms a
sheath configured to cover the cutting blade. The sheath provides the anterior opening through
which the blade can be extended. The slidable insert iIs moveable within the housing between a
safe position in which the blade Is covered by the sheath and an exposed position in which the
blade Is extended through the anterior opening and exposed for cutting. A biasing member Is
operably coupled to the slidable insert and biases the slidable insert to the safe position.

[0053] The safety cutting device also includes a latch mechanism operable to lock the slidable
Insert In the exposed position. A back button is formed In or coupled to the slidable insert and
extends from the posterior opening In the housing, the back button has a rearward facing
engagement surface that upon actuation moves the slidable insert longitudinally from the safe
position to the exposed position. The housing forms a handle and an front portion of the
handle provides a grip for manipulating the cutting device with fingers while performing a
cutting procedure. A release button is positioned on the anterior portion of the housing. The
release button i1s configured to unlock the latch mechanism upon actuation and allow the
biasing member to return the slidable insert to the safe position.

[0054] The release button is positioned near the anterior opening. The release button may be
positioned less or equal to 40, 35, 30, 25, 20, 15, or 10 mm and/or greater than 5, 10, 15, or
20 mm from the anterior opening of the sheath and/or within a range of the foregoing. The
release button may also be positioned less than or equal to 50%, 45%, 40%, 35%, 30%, 25%,
or 20% of the longitudinal distance from the anterior opening to the posterior opening. The
distance between the anterior opening and the button i1s important because there is a natural
distance at which a person will hold the device while cutting. For example, it Is awkward to hold
the device more than half way from the anterior opening to the posterior opening because the
distance reduces the amount of control the user has when manipulating the device during a
cutting procedure. Thus, by placing the release button Iin the area intended to be gripped by
the user, the release button 1s In a location where the user can activate the release button
without repositioning the hand following a cutting procedure.

[0055] In some embodiments, the release button Is actuated by an inward force orthogonal to
the longitudinal axis of the housing. Thus, a user can actuate the release button by squeezing
In the grip area. The release button may be biased to a non-actuated position thereby
requiring a certain amount of force applied by the user to overcome the non-actuated position
of the release button.
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[0056] The release button may positioned on a top side (e.g., top side 94) of the housing. The
top side of the housing Is the side opposite the cutting edge of the cutting blade. A user will
often place a finger on the top side of the housing Iin order to apply force in the downward
direct to cause cutting. By placing the release button on the top side of the housing, the
release button will be In a convenient position for actuation by the user. Alternatively, the
release button may be placed on a bottom side or lateral side of the housing.

[0057] In some embodiments the latch mechanism Is automatically activated to a locked
position when the slidable insert iIs moved from the safe position to the activated position.
Automatic latching can be important to minimize the number of movements performed by the
user. Even when the movement i1s simple to perform, having too many buttons or mechanisms
can make it difficult for a user to figure out which button performs which desired mechanism. In
some embodiments, the latch mechanism is activated by a single motion of the user applying
pressure to the back button in the longitudinal direction. The automatic latch preferably makes
a clicking sound to indicate when the latch has been activated. In order to provide sufficient
gripping surface to operate the back button and/or the release button, the housing may be at
least 30 mm, 40 mm 50 mm, 60 mm, 70 mm or 80mm long In the longitudinal direction
between the anterior and posterior openings.

[0058] With the slidable insert Iin the exposed position, the back button Is positioned posterior
to the anterior opening In the longitudinal direction. The distance from the anterior opening to
pback button in this position can be important for providing sufficient area for gipping the device
while activating the blade. In some embodiments, the distance from the anterior opening to the
back button (with the slidable insert in the exposed position) 1s greater than or equal to 20, 25,
30, 35, 40, 45, 50 mm and optionally less than or equal to 100, 80, 60, or 40 mm or within a
range of the foregoing points.

[0059] The back button may be positioned on a longitudinal post extending from the posterior
opening. The longitudinal post may be at least 10, 15, 20, 25, or 30 mm long and/or less than
50, 45, 40, 35, 30, 25, or 20 mm or within a range of the foregoing endpoints.

[0060] The back button is preferably protected from accidental activation. Accidental activation
may be Inhibited or prevented using a protective cover or a lockout mechanism. Examples of
lockout mechanisms that can be used Include the lockout mechanisms described in U.S.
Patent Nos 5,391,177 to Schwartz, 5,569,282 to Werner, and 6,022,364 to Flumene.,.

[0061] The release button may release the latch mechanism upon actuation or may include a
second lock that allows the release button to lock the slidable insert in the exposed position
until release of the release button.

Posterior activation mechanism and posterior cover

[0062] The present invention relates to a scalpel having a back button that activates the blade
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similar to a ball point pen and has a cover that is coextensive with the back button to inhibit the
slidable insert from being accidentally activated.

[0063] In the embodiments, the safety cutting device Iincludes an elongate housing having a
lengthwise cavity that extends between an anterior opening and a posterior opening. The
cavity 1s configured to receive a slidable insert and allow movement of the slidable insert in a
longitudinal direction. A cutting blade 1s coupled to the slidable insert. The housing forms a
sheath configured to cover the cutting blade. The sheath provides the anterior opening through
which the blade can be extended. The slidable insert iIs moveable within the housing between a
safe position in which the blade Is covered by the sheath and an exposed position in which the
blade Is extended through the anterior opening and exposed for cutting. A biasing member Is
operably coupled to the slidable insert and biases the slidable insert to the safe position. The
safety cutting device also includes a latch mechanism operable to lock the slidable insert in the
exposed position. A back button is formed in or coupled to the slidable insert and extends from
the posterior opening In the housing, the back button has a rearward facing engagement
surface that upon actuation moves the slidable insert longitudinally from the safe position to the
exposed position. A protective cover partially covers the back button. The protective cover
extends from the posterior opening toward the engagement surface for a distance sufficient to
Impede actuation of the back button by a planar surface applying a force in the longitudinal
direction.

[0064] Unless otherwise specified, for purposes of this invention the planar surface is infinite.
Thus, the cover provides a structure that engages the planar surface when contacted
perpendicular to the longitudinal direction.

[0065] The back button can be angled to provide additional protection against accidental
activation of forces that are not perpendicular to the longitudinal direction. The angle of the
reward facing surface to the planar surface may be greater than or equal to 5, 10, 15, 20, or
16 25 degrees and/or less than or equal to 50, 45, 40, 35, 30, or 25 degrees, and/or within a
range of the foregoing endpoints. The angle may also be measured according to the
longitudinal direction, in which case the foregoing angles are subtracted from 90 degrees.

[0066] The back button i1s preferably positioned on a longitudinal post extending from the
posterior opening. The longitudinal post may be greater than or equal to 10, 15, 20, 25, or 30
mm long and/or less than 50, 45, 40, 35, 30, 25, or 20 mm long or within a range of the
foregoing endpoints.

[0067] The protective cover preferably extends adjacent to the back button and or the
longitudinal post. The distance that the cover needs to extend rearwardly to inhibit a planar
surface from exposing the blade will depend on how far the blade is within the cover. The
further the blade Is retracted within the cover, the more the back button can be pushed forward
without causing exposure of the blade. Nevertheless, in the embodiments, the protective cover
extends rearwardly to a position posterior to the back button with the slidable insert in the safe
position.
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[0068] The protective cover may be rigidly fixed to the housing In any manner such as
adhesive, ultrasonic welding or a snap connection. However, In a preferred embodiment the
protective cover is an extension of the housing material (i.e., an integral part of the housing).

[0069] The latch mechanism may be automatically activated to a locked position when the
slidable insert reaches the exposed position. The latch mechanism may be activated by a
single motion of the user applying pressure to the back button in the longitudinal direction. The
latch mechanism may be accomplished using a hook and latch. The cutting device may also
Include a release button to disengage the hook and latch.

[0070] The latch mechanism may be formed from something other than a hook and latch. For
example, the latch mechanism may include a guide structure with a w-shaped groove and a
protrusion extending from the slidable insert into the w-shaped groove. An example of a pen
activation mechanism that uses a slidable insert with a w-shaped groove Is disclosed In US
patent No. 5,571,128 to Shapiro. Another example of a latch mechanism that may be used with
this embodiment of the invention is disclosed In US 5,569,282 to Werner.

Anterior release mechanism fixed longitudinally

[0071] Another embodiment relates to a safety cutting device that includes a release button
with a flange on the slidable insert or housing. In this embodiment, simple activation and
deactivation can be achieved using a minimal number of parts.

[0072] Minimizing the number of parts may be important for facilitating the manufacture and
assembly of the device. A release button that i1s separate from the housing or slidable insert
requires manufacturing and handling a separate part and often requires multiple parts. In a
preferred embodiment the release button 1s biased to the non-actuated position. A release
buttons that is not formed with a flange will need a separate biasing member (e.g., spring) to
keep the release button in the non-actuated position until user selects the actuated position.
Increasing the number of parts can be highly detrimental to the economic viability of the
device.

[0073] In some embodiments, the safety cutting device may include an elongate housing
having a lengthwise cavity that extends between an anterior opening and a posterior opening.
The cavity Is configured to receive a slidable insert and allow movement of the slidable insert In
a longitudinal direction. A cutting blade i1s coupled to the slidable insert. The housing forms a
sheath configured to cover the cutting blade. The sheath provides the anterior opening through
which the blade can be extended. The slidable insert iIs moveable within the housing between a
safe position In which the blade Is covered by the sheath and an exposed position in which the
blade Is extended through the anterior opening and exposed for cutting. A biasing member Is
operably coupled to the slidable insert and biases the slidable insert to the safe position. The
safety cutting device also includes a latch mechanism operable to lock the slidable insert in the
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exposed position. A back button is formed in or coupled to the slidable insert and extends from
the posterior opening In the housing, the back button has a rearward facing engagement
surface that upon actuation moves the slidable insert longitudinally from the safe position to the
exposed position. A release button I1s formed into the housing or the slidable insert and
configured to unlock the latch mechanism upon actuation. The release button is fixed In the
axial direction. In one embodiment, the release button may include a flange formed as a single
piece with the slidable insert or the housing.

[0074] In some embodiments, the functions of actuating the back button, locking the slidable
Insert In the exposed position, and unlocking the latch mechanism only requires four separate
parts, the parts being a single piece slidable insert, a single biasing member such as a spring,
and two pieces of housing. In some embodiments, the device can include additional parts for
performing different functions. However, preferably, the entire device can be made from the
four parts and a cutting blade.

[0075] The latch mechanism may be automatically activated to a locked position when the
slidable insert reaches the exposed position. The latch mechanism may be activated by a
single motion of the user applying pressure to the back button in the longitudinal direction.

[0076] The back button may be positioned on a longitudinal post extending from the posterior
opening. The longitudinal post may have dimensions as described above.

[0077] The release button may be located on the slidable insert and/or may be located on a
lateral side of the device. An example of a release button that can be used In this embodiment
In combination with a pen activation mechanism i1s shown in U.S. Patent No. US 6,949,109 to
Iske.

Latch Mechanism

[0078] In yet another embodiment, the cutting device Includes a latch mechanism that locks
the slidable insert in the exposed position and the latch is released only upon releasing the
release button (i.e., pressing the release button keeps the slidable insert locked and it is only
upon release of the release button that the latch 1s disengaged. Once the latch mechanism is
released, the slidable insert Is automatically returned to the safe position by the biasing
member. In this embodiment, the release button can be pressed down (i.e., initial activation),
but the slidable member i1s not unlocked until the release button is released. This mechanism is
advantageous to prevent accidental unlocking of the slidable insert. Preventing accidental
unlocking of the slidable insert allows the release button to be made easy to press down or
actuate while positioned in a conspicuous location on the housing or slidable insert, which
Increases the probability of a clinician using the release button and making the device safe.

[0079] The cutting device Includes an elongate housing having a lengthwise cavity configured
to receive the slidable insert. A cutting blade 1s coupled to the slidable insert. The housing
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forms a sheath configured to cover the cutting blade and the sheath has an anterior opening
through which the blade can be extended. The slidable insert iIs moveable within the housing In
a longitudinal direction between a safe position in which the blade is covered by the sheath and
an exposed position In which the blade 1s extended through the anterior opening and exposed
for cutting. A biasing member is operably coupled to the slidable insert and biases the slidable
Insert to the safe position. A latch mechanism i1s operable to lock the slidable insert in the
exposed position. The latch mechanism Is automatically activated to a locked position by
movement of the slidable insert from the safe position to the exposed position.

[0080] The housing forms a handle that provides a grip for manipulating the cutting device with
fingers during cutting. A release button Is positioned on the handle and has an actuated
position and a non-actuated position. The release button I1s biased In the non-actuated
position. With the release mechanism positioned In the actuated position the release
mechanism is configured to unlock the latch mechanism and actuate a second lock mechanism
that locks the slidable insert iIn the exposed position, wherein upon release of the release
button by a user, the release button automatically returns to the non-actuated position and
unlocks the second lock mechanism, thereby causing the slidable insert to move to the safe
position.

[0081] In some embodiments the latch mechanism includes a protrusion positioned on a
deflectable member of the slidable insert. The protrusion on the deflectable member iIs
configured to engage the housing to lock the slidable insert in the exposed position. To unlock
the slidable member, the release button is pressed (i.e., actuated). In the actuated position, the
release button deflects the deflectable member to release the lock of the latch.

[0082] The second lock mechanism includes a wall on the slidable insert that engages a
protrusion on the release button when the release button is in the actuated position, thereby
locking the slidable insert in the exposed position.

[0083] The cutting device may Include a back button formed in or coupled to the slidable insert
and extending from a posterior opening In the housing. The back button may have a rearward

facing engagement surface that upon actuation moves the slidable insert longitudinally from
the safe position to the exposed position.

[0084] The disclosure may also include a method of using a safety scalpel. The method
Includes providing a cutting device as described herein and then locking the slidable insert In
the exposed position using a latch mechanism, actuating a release button, performing a cutting
procedure with the release button actuated, and releasing the release button thereby causing
the second lock to disengage and enable the bias member to move the cutting blade to the
covered position.

[0085] In an example, the release activated mechanism described below can be incorporated

Into a slidable insert or housing of any of the devices disclosed in US 5,571,128; US5,569,282;
US6.949 109:; or similar devices.
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[0086] Yet another embodiment relates to a cutting device having an automatically locking
activation mechanism formed from a latch between slidable insert and the housing. The device
may Include a biasing member positioned between the housing and the slidable insert. The
automatic locking activation mechanism is unlocked using a release button positioned In the
anterior portion of the housing.

[0087] The cutting device Includes an elongate housing having a lengthwise cavity configured
to receive the slidable insert. A cutting blade 1s coupled to the slidable insert. The housing
forms a sheath configured to cover the cutting blade and the sheath has an anterior opening
through which the blade can be extended. The slidable insert is moveable within the housing In
a longitudinal direction between a safe position in which the blade is covered by the sheath and
an exposed position in which the blade 1s extended through the anterior opening and exposed
for cutting. A biasing member Is operably coupled to the slidable insert and biases the slidable
Insert to the safe position. A latch mechanism i1s operable to lock the slidable insert in the
exposed position. The latch mechanism Is automatically activated to a locked position by
movement of the slidable insert from the safe position to the exposed position.

[0088] The housing forms a handle. A front portion of the handle provides a grip for
manipulating the cutting device with fingers during cutting. A release button is positioned on the
anterior portion of the housing and has an actuated position and a non-actuated position. The
release button Is bilased in the non-actuated position. A release button iIs positioned on the
anterior portion of the housing. The release button is configured to unlock the latch mechanism
upon actuation, thereby causing the biasing member to return the slidable insert to the safe
position.

[0089] Any of the foregoing embodiments described above may be used alone or In
combination with one another and/or the embodiments disclosed In the documents cited
herein.

[0090] The Iillustrative embodiments described In the detailed description are not meant to be
imiting. Other embodiments may be utilized, and other changes may be made, without
departing from scope of the subject matter presented in the present claims. It will be readily
understood that the aspects of the present disclosure, as generally described herein can be
arranged, substituted, combined, separated, and designed In a wide variety of different
configurations, all of which are explicitly contemplated herein.
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SIKKERHEDSSKAREANORDNING

Patentkrav

1.  Sikkerhedsskaereanordning (10) omfattende:

et aflangt hus (16), der definerer en kappe (30) med en forreste abning (20) og en bageste
abning (24), og som danner et hulrum (18), der er konfigureret til at modtage en
forskydelig indsats (14);

et skaereblad (12) koblet til den forskydelige indsats (14), hvor den forskydelige indsats
(14) er anbragt inden | hulrummet (18) og er bevaegelig Inden | huset (16) mellem en
sikker position, hvor bladet er daekket af skeden (30), og en eksponeret position, hvor
bladet (12) er forlaenget gennem den forreste abning (20) og eksponeret for skaering;

et forspandingselement (32) der heaelder den forskydelige indsats (14) til den sikre
position;

den forskydelige indsats (14) inkluderer en bageste aktiveringsmekanisme, hvor den
bageste mekanisme indbefatter en langsgaende stolpe (42) og en bagudvendt
iIndgrebsflade (44),

hvor en del af den bageste aktiveringsmekanisme straekker sig gennem den bageste
abning (24) og streekker sig til en position bag ved den bageste abning (24), hvor den
langsgaende stolpe (42) og den bagudvendte indgrebsflade (44) er tilgaengelige til
bevaegelse af den forskydelige indsats (14) fra den sikre position til den eksponerede
position ved at bevaege den langsgaende stolpe (42) og den bagudvendte indgrebsflade
(44) i retning mod den forreste abning;

en beskyttelsesafdaekning (46), der straekker sig bagved den Dbageste
aktiveringsmekanisme og hindrer utilsigtet aktivering deraf;

en lasemekanisme, der kan betjenes til at lase den forskydelige indsats (14) i den
eksponerede position; 0g

en frigerelsesmekanisme konfigureret til at Iase lasemekanismen op.

2. Skeereanordning ifelge krav 1, hvor huset (16) tilvejebringer et handtag (80) mellem
friggrelsesmekanismen og den bageste aktiveringsmekanisme, idet handtaget (80) er

mindst 50 mm langt | leengderetningen.

3. Skeereanordning ifelge krav 2, hvor husbeskyttelsesafdaekningen straskker sig
lateralt for at deekke en del af den bagudvendte indgrebsflade (44), mens en anden del

af den bagudvendte indgrebsflade (44) efterlades eksponeret for at muliggere aktivering.
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4. Skeereanordning ifelge krav 2 eller 3, hvor den bagudvendte indgrebsflade (44) er

vinklet mod abningen (24).

5. Skeereanordning ifalge et hvilket som helst af de foregaende krav, hvor den

langsgaende stolpe (42) straekker sig mindst 15 mm fra den bageste abning (24).

6. Skeereanordning ifslge et hvilket som helst af de foregaende krav, hvor

friggrelsesmekanismen er placeret pa en forreste del af huset (16).

7. Skeereanordning ifelge et hvilket som helst af de foregaende krav, hvor
frigerelsesmekanismen indbefatter en flange (58) integreret med huset (16), og som
straekker sig derfra, og hvor flangen (58) er fastgjort 1 leengderetningen 1 forhold til
huset (16).

8. Skeereanordning ifelge et hvilket som helst af de foregaende krav, hvor

friggrelsesmekanismen er placeret inden for 10-30 mm fra den forreste abning (20).

9. Skeereanordning ifelge et hvilket som helst af de foregaende krav, hvor
beskyttelsesafdaskningen (46) er fastgjort til en overside af huset (16) og straskker sig
bagfra fra oversiden af huset (16) for at deekke en overside af den langsgaende

stolpe (42) af den bageste aktiveringsmekanisme.

10. Skeereanordning ifelge et hvilket som helst af de foregaende krav, hvor
lasemekanismen automatisk lases, nar den forskydelige indsats (14) nar den

eksponerede position.

11. Skeereanordning ifelge et hvilket som helst af de foregaende krav, hvor huset (16)
og beskyttelsesafdaekningen (46) er fastgjort saledes, at beskyttelsesafdaekningen (46)
er fastgjort til huset (16).

12. Skeereanordning ifalge et hvilket som helst af de foregaende krav, og som yderligere
omfatter en spalte (90) dannet | skeden (30), hvor spalten (90) er konfigureret til at skeere

sutur, som passerer derigennem, nar den forskydelige indsats (14) er i den sikre position.



. DK/EP 3305225 T3

13. Skeereanordning ifslge et hvilket som helst af de foregaende krav, hvor
lasemekanismen er en krog og lasemekanisme, og frigarelsesmekanismen inkluderer et

fremspring, der er konfigureret til at frigere krogen og lasen.

14. Skeereanordning ifslge et hvilket som helst af de foregaende krav, hvor
lasemekanismen indbefatter en ferste las og en anden las, hvor den anden las er

kendetegnet ved indgreb i en last position, nar den farste las frigeres.

15. Anvendelse af en sikkerhedsskaereanordning til skaering af 1kke-medicinske
underlag omfattende tilvejebringelse af en skasreanordning (10) som | krav 14;

placering af skyderen | den eksponerede position ved hjelp af den bageste
aktiveringsmekanisme og lasning af den forskydelige indsats (14) i den eksponerede
position ved hjeelp af den farste las i lasemekanismen;

aktivering af frigerelsesmekanismen,;

udferelse af en skaereprocedure med frigerelsesmekanismen aktiveret og den
forskydelige indsats fastholdt i den eksponerede position ved hjeelp af den anden |as; og

frigerelse af frigarelsesmekanismen, hvilket bevirker, at den anden las frakobles, og den

forskydelige indsats (14) bevasger sig til den sikre position.
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