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SHIELDED SURGICAL SCALPEL

Backdaround of the Invention

The field of the invention is surgical cutting instruments. Conventional
surgical instruments, e.g. surgical scalpels, provide a significant potential for
harm to surgeons, nurses and other medical personnel in a health care facility.
In the operating room, various surgical instruments are quickly passed by hand
from person to person. The rapid handling of such instruments that have
exposed sharp edges can lead to accidental cuts or puncture wounds. Surgical
gloves may also be inadvertently punctured leading to loss of glove integrity
further increasing the risk of infection to a surgeon, nurse or other medicai
personnel. Such accidental cuts or puncture wounds are especially problematic
because of the advent of currently incurable and/or fatal diseases, such as
Acquired Immunosuppressive Deficiency Syndrome (“AIDS”) and hepatitis C,
which can be transmitted by the exchange of body fluids from an infected person
to another person.

Previous attempts to guard against inadvertent cuts or punctures led to
the development of various types of shielding mechanisms for blades used on a
surgical scalpel. For example, some designs had retractable blades while others
had retractable inner or outer shields. Although many different designs were
developed, many of these designs had serious drawbacks. Some of the designs
required two hands to operate or otherwise were difficult to operate or were easy

to defeat.

Summary of the Invention

It is therefore an object of this invention to provide a shielded surgical
scalpel.
It is another object of this invention to provide a shielded surgical scalpel

that requires only a single hand to operate and is simple to operate.
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It is yet another object of this invention to provide a shielded surgical
scalpel that is difficult to defeat.

The shielded surgical scalpel of this invention includes an elongate handle
defining a longitudinal axis and having a proximal portion and a distal portion
separated by a shoulder. A blade is fixedly attached to the distal portion of the
elongate handle. A shield with a proximal end and a distal end is firmly mounted
onto the elongate handle and is movabie longitudinally along the distal portion of
the elongate handle. The shield is movable between a distal position where the
shield substantially prevents inadvertent access to the blade and a proximal
position where the shield exposes the blade for use. The design of the elongate
handle and the shield are such as to provide an intuitive indication to the clinician
of the proper operation of the shielded surgical scalpel. In addition, arrows on
the elongate handle provide a visual indication to the clinician of the direction the
clinician must move the shield in order to shield or expose the blade.
Furthermore, a lock indicator line on the distal portion of the elongate handie is
aligned with the proximal end of the shield when the shield is locked in the distal
position. This provides a visual indication to the clinician that the shield is
properly locked and the blade is shielded.

The shield includes an upwardly biased cantilevered digital activation
section having at least one inwardly directed boss disposed in a slot formed on
the distal portion of the elongate handle. The slot extends generally
longitudinally with a proximal upturned end and a distal upturned end. The
upturned ends define the proximal most and distal most travel of the shield with
respect to the elongate handle. The proximal and distal upturned ends on the
elongate handle and the inwardly directed boss on the shield are configured such
that they cooperate to tightly hold the shield in the distal or proximal position, as
the case may be. The shield is releasable from both the distal position and the
proximal position by the downward pressure on the upwardly biased cantilevered
digital activation section of the shield, which moves the boss out of the proximal

or distal upturned end into alignment with the longitudinal portion of the slot.
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Once released, the shield can be moved distally or proximally as the case may
be to shield or expose the biade.

The shield also includes an inwardly directed lug that engages the surface
of the distal portion of the elongate handle. This lug ensures that the shield fits
snugly on the elongate handle and prevents undesirable lateral movement of the
shield with respect to the elongate handle, especially when the shield is in the
proximal position.

The shield and the elongate handle cooperate in such a way that the
clinician’s glove will not be pinched between the proximal end of the shield and
the shoulder separating the proximal portion and the distal portion of the elongate
handle when the shield is in the proximal position. The slot defines the length of
travel of the shield with respect to the elongate handle. Preferably, the location
of the slot and its length are chosen to ensure that there is a gap between the
proximal end of the shield and the shoulder on the elongate handle when the
shield is in the proximal position.

The shield is configured so that it will not interfere with the blade during
use when the shield is in the proximal position. Specifically, the distal bottom
edge of the shield is formed with a curve that corresponds to the shape of a
standard blade so that a clinician can use the blade at a shallow angle with

respect to the patient.
Finally, in order to facilitate the assembly of the shielded surgical scalpel

of this invention, a pair of bumps is formed on the external surface of the shield
with one bump being located on either side of the shield. These bumps allow the
shield to ride on conveyor rails used in the manufacturing process that carry the

shield from one station to another.

Brief Description of the Drawings

The above and other objects and advantages will be apparent upon
consideration of the following drawings and detailed description. The preferred

embodiments of the present invention are illustrated in the drawings, wherein
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and in which:

FIG. 1 is an exploded perspective view of a preferred embodiment of the
shielded surgical scalpel of this invention:

FIG. 2 is a perspective view of the shielded surgical scalpel of this
invention with the shield in the distal position preventing inadvertent exposure to
the blade;

FIG. 3 is a perspective view of the shielded surgical scalpel of this
Invention with the shield in the proximal position exposing the blade for use;

FIG. 4 is a schematic side elevation view of the distal portion of the
shielded surgical scalpel of this invention with the shield in phantom in the distal
position;

FIG. 5 is a schematic side elevation view of the distal portion of the
shielded surgical scalpel of this invention with the shield in phantom between the
distal position and the proximal position,;

FIG. 6 is a schematic side elevation view of the distal portion of the
shielded surgical scalpel of this invention with the shield in phantom in the
proximal position;

FIG. 7 is a side elevation view of the distal portion of the handle of the
shielded surgical scalpel of this invention with no blade and the shield removed;

FIG. 8 is an end view of the proximal end of the shield of the shielded
surgical scalpel of this invention;

FIG. 9 is a perspective view of a plurality of shields for use with the
shielded surgical scalpel of this invention on a pair of conveyor rails shown in
phantom; and |

FIG. 10 is a schematic view of a plurality of shields for use with the
shielded surgical scalpel of this invention on a pair of conveyor rails that transport

the shields between two stations in the manufacturing process.
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Detailed Description of the Invention

As used herein, the term “proximal” refers to a location on the shielded
surgical scalpel of this invention that, during normal use, is closest to the clinician
using the device and farthest from the patient in connection with whom the
device is used. Conversely, the term “distal” refers to a location on the shielded
surgical scalpel of this invention that, during normal use, is farthest from the
clinician using the device and closest to the patient in connection with whom the
device is used.

As used herein, the term “top”, “up” or “upwardly” refers to a location on
the shielded surgical scalpel of this invention that, during normal use, is radially
away from the Iongitudinél axis of the device and away from the patient’'s skin.
Conversely, as used herein, the term “bottom”, “down” or “downwardly” refers to
a location on the shielded surgical scalpel of this invention that, during normal
use, is radially away from the longitudinal axis of the device and toward the
patient’s skin.

As used herein, the term “in”, or “inwardly” refers to a location with respect
to the shielded surgical scalpel of this invention that, during normal use, is toward
the inside of the device. Conversely, as used herein, the term “out” or
“outwardly” refers to a location with respect to the shielded surgical scalpel of this
invention that, during normal use, is toward the outside of the device.

A preferred embodiment of the shielded surgical scalpel 10 of the
invention is shown generally in the FIGS. Shielded surgical scalpel 10 includes
an elongate handle 20 defining a longitudinal axis and has a proximal portion and
a distal portion separated by a shoulder 22. The proximal portion of handle 20
may include a scale 27 thereon to aid the clinician during surgical procedures.
The distal portion of handie 20 may include arrows 28 thereon to provide a visual
indication to the clinician of the direction that the shield, discussed hereinafter,
should be moved with respect to handle 20 to expose or shield the blade 30. As
shown in the FIGS. arrows 28 point proximally to show the clinician which

direction shield 40 must be moved in order to expose blade 30. However, if
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desired, arrows 28 could point distally or some arrows could point distally while
other arrows could point proximally.

Handle 20 may be formed from materials such as polymeric resins or
metallic materials. Preferably, handle 20 is formed from a thermoplastic material
such as polypropylene, polyethylene, polycarbonate, polysuifone, polyacetal,
polyamide and the like. Even more preferably, handle 20 is formed from a glass
fiber reinforced nylon material. For example, nylon 6/6 with 10% glass fiber such
as provided by LNP Engineering Plastics, Inc. under the Thermocomp® RF-1002
name may be used. If desired, handle 20 may be formed from a metallic material
such as formed powdered metal or machined metal. Preferably materials are
selected for handle 20 to provide a substantially rigid structure and that are
compatible with most sterilization methods.

A blade 30 is fixedly attached to the distal portion of elongate handle 20.
Blade 30 is preferably formed from a material such as stainless steel, carbon
steel or a ceramic that is suitable for being ground to a sharpened edge for
cutting. Blade 30 defines an aperture 31 therein and is fixedly attached to an
outward protuberance on handle 20 by fitting aperture 31 over the protuberance.
This arrangement ensures that blade 30 is substantially rigid with respect {o
handle 20. Suitable attachment means include heat staking the protuberance
onto aperture 31, adhesive bonding or the like.

A shield 40 is slidably mounted onto elongate handle 20 for movement
between a distal position and a proximal position. In the distal position, best
seen in FIG. 2, shield 40 prevents inadvertent access to blade 30. In this
position, the proximal end of shield 40 is substantially aligned with a lock
indicator line 26 formed on the distal portion of handle 20. Lock indicator line 26
provides a visual indication to the clinician that shield 40 is locked in the distal
position with blade 30 shielded by shield 40. In the proximal position, best seen
in FIG. 3, shield 40 allows blade 30 to be exposed for use. Preferably, the
proximal end of shield 40 does not tightly abut shoulder 22 when shield 40 is in
the proximal position. Instead, a gap is located between shoulder 22 and the

proximal end of shield 40 when it is in the proximal position. This gap prevents
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the clinician’s glove or skin from being pinched between shoulder 22 and the
proximal end of shield 40. Shield 40 may be formed from thermoplastic materials
such as polypropylene, polyethylene, polycarbonate, polyacetal, polyamide and
the like. For particular applications, the material selected to form shield 40 may
be substantially transparent.

Shield 40 includes an upwardly biased cantilevered digital activation
section 41 projecting upwardly from the top surface of shield 40. A clinician may
apply digital pressure to upwardly biased cantilevered digital activation section 41
sufficient fo downwardly deflect digital activation section 41 and release shield 40
for movement between the proximal position and the distal position. Upwardly
biased cantilevered digital activation section 41 preferably includes at least one
inwardly directed boss 42 designed to cooperate with a slot 21 formed in handle
20 to control movement of shield 40 between the distal position and the proximal
position. If two slots are formed in handle 20 on either side thereof, preferably
two inwardly directed bosses 42 are formed on cantilevered digital activation
section 41.

Slot 21 extends generally longitudinally along the distal portion of handle
20. Slot 21 defines the length of travel of shield 40 with respect to handle 20.
Preferably, the location of slot 21 and its length are chosen to ensure that there is
a gap between the proximal end of shield 40 and shoulder 22 on handle 20 when
shield 40 is in the proximal position. In this way, the gap ensures that the
clinician’s glove or skin will not be pinched between the proximal end of shield 40
and shoulder 22. Preferably the gap should be about 0.012 inches long. Slot 21
extends between an upturned distal terminus 21a and an upturned proximal
terminus 21b. Preferably, handle 20 defines a slot 21 with upturned distal and
proximal termini on each side thereof. Boss 42 engages each terminus 21a and
21b when shield 40 is in the distal or proximal position respectively. When boss
42 is engaged in one of the termini, shield 40 is prevented from moving. When
the clinician applies sufficient downward force to deflect upwardly biased
cantilevered digital activation section 41 so boss 42 is no longer engaged with

termini 21a or 21b, the clinician is thereby able to selectively move shieid 40
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between the proximal and distal positions as desired. Boss 42 tracks in slot 21 to
stabilize shield 40 during the movement between the proximal and distal
positions. When a terminus is reached, boss 42 serves to provide the clinician
with an audibly perceptible sound, such as a "snap"” as boss 42 engages the
terminus and thus allows upwardly biased cantilevered digital activation section
41 to return to the rest position. This audibly perceptible indication assists the
clinician to recognize the completion of the desired movement of shield 40. In
addition, the configuration of upwardly biased cantilevered digital activation
section 41, boss 42 and termini 21a and 21b provide a tactile indication to the
clinician of the completion of the desired movement of shield 40.

Preferably distal terminus 21a is formed such that the proximal edge is
tapered rearwardly. This configuration urges boss 42 upwardly into tight
engagement with distal terminus 21a if shield 40 were forced rearwardly without
depressing upwardly biased cantilevered digital activation section 41. Thus,
inadvertent movement of shield 40 from the distal position to the proximal
position is minimized. Preferably this taper is on the order of about 60 degrees.
In order to maximize the upward movement of boss 42, the proximal edge of
boss 42 can also be tapered. Preferably this taper is on the order of about 55
degrees. This taper has a smaller angle to ensure that boss 42 fits fully into
distal terminus 21a to ensure that boss 42 is locked in placed therein. In order to
ensure that shield 40 is held tightly in place in the distal position, boss 42 should
have a longitudinal dimension approximately equal to or slightly less than the
longitudinal dimension of distal terminus 21a. In order to ensure that shield 40 is
held tightly in place in the proximal position, boss 42 should have a longitudinal
dimension approximately equal to or slightly less than the longitudinal dimension
of proximal terminus 21b. Preferably the longitudinal dimension of proximal
terminus 21b is the same as the longitudinal dimension of distal terminus 21a.

Preferably, shield 40 includes an inwardly projecting lug 46 disposed to
slidably engage the external surface of the distal portion of handle 20. The
engagement of lug 46 with the surface of handle 20 provides stability to shield 40

during movement between the proximal and distal positions. |n addition, lug 46
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ensures that shield 40 fits snugly on handle 20 and prevents undesirable lateral
movement of shield 40 with respect to handle 20, especially when shield 40 Is In
the proximal position. This improves the overall rigidity and feel of shielded
surgical scalpel 10 in the clinician's hand.

Preferably, shield 40 aiso includes outwardly extending bumps 43 to
facilitate manipulation of shield 40 during the process for manufacturing shielded
surgical scalpel 10. Bumps 43 allow shield to be carried by conveyor rails
between different stations during a manufacturing process. See FIGS. 9 and 10.
Although bumps 43 can be located anywhere on the exterior of shield 40, bumps
43 should be located toward one end of shield 40. However, preferably bumps
43 are located on either side of shield 40 adjacent to the proximal end thereof.
Bumps 43 can have any configuration that allows shield 40 to be carried by the
conveyor rails. However, bumps 43 preferably extend about 0.03 inches above
the surface of shield 40, have a minor axis of about 0.12 inches, a major axis of
about 0.21 inches and a rounded outer surface

Preferably, the bottom distal edge 44 of shield 40 is formed in such a
manner that it does not interfere with the cutting edge of blade 30 during use yet
covers the cutting edge of blade 30 when shield 40 is in the distal position.
Preferably, bottom distal edge 44 of shield is formed from a curve defined by a
radius of 0.55 inches to éorrespond to the shape of a standard blade. By
tapering this edge of shield 40 in the proper configuration, the clinician can use
shielded surgical scalpel 10 of this invention at a shallow angle in the same
manner that a conventional surgical scalpel can be used.

Thus, it is seen that a shielded surgical scalpel is provided that requires
only one hand to operate and is otherwise easy to operate but is difficult to
defeat. While this invention is satisfied by embodiments in many different forms,
there are shown in the drawings and herein described in detail, embodiments of
the invention with the understanding that the present disclosure is to be
considered as exemplary of the principles of the present invention and is not

intended to limit the scope of the invention to the embodiments illustrated. The



CA 02441885 2003-09-25
WO 02/078350 PCT/US02/07323

scope of the invention is measured by the appended claims and their

equivalents.

10



CA 02441885 2009-01-19

WO 02/078550 - PCT/US02/07323

What is claimed is;

1. A shielded surgical scalpel comprising:

5 an elongate handle having a proximal portion and a distal portion with a
shoulder defined therebetween, wherein the handle defines a slot formed thereon
with a distal upturned terminus having a tapered proximal edge and a proximal
uptured terminus;

a blade fixedly aftached to the handle;
t0 a shield mounted onto the handle and being movable between a distal
posttion wherein the shield substantially prevents inadvertent access to the blade
and a proximal position wherein the shield allows the blade to be exposed for use
wherein the shield includes an upwardly biased cantilevered digital activation
section having an inwardly directed boss disposed in the slot.
15 |
2. The shielded surgical sealpel of claim 1 wherein the tapered '
proximal edge of the distal upturmed terminus has a taper of 60 degrees.

3. The shielded surgical scalpel of claim 1 wherein the boss includes
20 atapered proximal edge.

4. The shielded surgical scalpel of claim 3 wherein the tapered
proximal edge of the boss has a taper of 55 degrees.

25 5. . Ashlelded surglcal scalpel compnsmg

an elongate handle havmg a proximal portion and a distal portlon with a shoulder
defined therebetween, wherein the handle defines a slot formed thereon with a proximal
upturned terminus and a distal upturned terminus having a tapered proximal edge,

a blade fixedly attached to the handle;
30 | a shield mounted onto the handle and being movable between a distal
| position wherein the shleld prevents inadvertent access to the blade and a

11
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proximal position wherein the shield allows the blade to be exposed for use
wherein the shield includes an upwardly biased cantilevered digital activation

section having an inwardly directed boss disposed in the slot and wherein the

'shield includes a proximal edge and a gap is defined between the proximal edge

of the shield and the shoulder when the shield is in the proximal position.

6. A shielded surgical scalpel comprising:
an elongate handle having a proximal portion and a distal portion with a shoulder

defined therebetween, wherein the handle defines a slot formed thereon with a proximal

10 upturned terminus and a distal upturned terminus having a tapered proximal edge;

15
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a blade fixedly attached to the handie;

a shield having a proximal end and being mounted onto the handle and
movable between a distal position wherein the shield prevents inadvertent
access to the blade and a proximal pasition wherein the shield allows the blade
to be exposed for use wherein the shield includes an upwardly biased
cantilevefed digitél activation section having an inWardly directed boss disposed
in the slot and wherein the distal portion of the elongate handle includes a visual
indication of the operation of the shield. |

7. The shielded surgical scalpel of claim 6 wherein the visual
indication of the operation of the shield is a lock indicator line disposed on the
distal portion of the handle that is alighed with the proximal end of the shield
when the shield is in the distal position to indicate that the shield is in the distal

position.
8. The shielded surgical scalpel of claim 6 wherein the visual
indication of the operation of the shield is at ieast one arrow disposed on the

distal portion of the handle that points either proximally or distally.

9, A shielded surgical scalpel comprising:

12
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an elongate handle having a proximal portion and a distal portion with a shoulder
defined therebetween, wherein the handle defines a slot formed thereon with a proximal
upturned terminus and a distal upturned terminus having a tape(ed proximal edge;
a blade fixedly attached to the handle:
5 a shield having a bottom distal edge and being mounted onto the handle
and movable between a distal position wherein the shield prevents inadvertent
access fo the blade and a proximal position wherein the shield allows the blade
to be exposed for use wherein the shield includes an upwardly biased
cantilevered digital activation section having an inwardly directed boss disposed
10 in the slot and wherein the bottom distal edge of the shield defines a curve that
corresponds to the curve of a standard blade.

10. A shielded surgical scalpel comprising:
an elongate handle having a proximal portion and a distal portion with a
15 shoulder defined therebetween, wherein the handle defines a slot formed thereon
with a distal upturned terminus having. a tapeted proximal edge and a proximal
upturned terminus;
a blade fixedly attached to the handle;
a shield having a proximal end and a bottom distal edge mounted onto the
20 handle and movable between a distal position wherein the shield prevents
inadvertent access to the blade and a proximal position wherein the shield allows
the blade to be exposed for use wherein the shield includes an upwardly biased
cantilevered digital activation section having an inwardly directed boss disposed
in the slot and wherein the distal portlon of the elongate handie includes a wsual

25 indication of the operation of the shield and a gap is defi ned between the
prox:mal end of the shield and the shoulder when the shleld is in the proximal

position and wherein the bottom distal edge of the shield defines a curve

corresponding to the curve of a standard blade.

30 11.  The shielded surgical scalpel of claim 10 wherein the tapered

- proximal edge has a taper of 60 degrees.

13
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12.  The shielded surgical scalpel of claim 10 wherein the boss includes

a tapered proximal edge.

5 13.  The shielded surgical scalpel of claim 12 wherein the tapered

proximal edge of the boss has a taper of 55 degrees.

14 The shielded surgical scalpel of claim 10 wherein the visual
indication of the operation of the shield is a lock indicator line disposed on the

10 distal portion of the handle that is aligned with the proximal end of the shield
when the shield is in the distal position to indicate that the shield is in the distal

position.

15.  The shielded surgical scalpel of claim 10 wherein the visual
15 iIndication of the operation of the shield is at least one arrow disposed on the

distal portion of the handle that points either proximally or distally.

14
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