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Description

TECHNICAL FIELD

[0001] The present disclosure is directed to a laser-
type fixation member securement device and particularly
to a system for activating a laser type fixation member
securement device for securing a fixation member to tis-
sue and/or an implant.

BACKGROUND

[0002] A surgeon selects a bone fixation procedure
and the associated fixation member in light of a number
of factors. A few important considerations include the in-
dications presented by the trauma, procedural invasive-
ness, probable rate of tissue restoration, trauma location
and accessibility, and instrumentation complexity. Some-
times procedural complexity alone could cause the sur-
geon exclude from consideration an otherwise viable fix-
ation technique and type of fixation member.
[0003] Lasers are being increasingly used in surgery
despite the complexity involved in using them. Because
lasers are precise and only the affected or target areas
are treated with the laser, trauma to unaffected tissues
around the targeted area can be minimized, if not avoided
altogether. Lasers also enable minimally invasive proce-
dures, which reduces infection risk, pain, bleeding and/or
swelling. These factors can improve patient outcomes
and may lead to increased usage of lasers in surgery.
[0004] Lasers have drawbacks. There is a risk of injury
to the user and patient if the laser is used improperly. To
address this risk governmental agencies classify and im-
pose strict protective measures on laser use. Although
warranted, this regulatory framework increases surgical
procedure complexity. One commonly used classifica-
tion system -- Standard IEC 60825-1 categorizes lasers
as either a Class 1, 2, 3, or 4 lasers. The level of protective
measures (e.g. administrative controls, labeling, and use
personal protective equipment (PPE)) varies with each
class. Class 4 lasers, which are commonly used in med-
ical applications, provide that users and people in close
proximity to the laser beam during use to wear safety
goggles, among other things. Lasers and their associated
devices, though suitable to address many indications,
are thus sometimes excluded from consideration be-
cause of the added complexity of using a laser beam in
an operating room, e.g. goggle use, administrative bur-
den, etc. Document US2011/245819 discloses a fixation
member according to the preamble of claim 1.

SUMMARY

[0005] An embodiment of the present disclosure in-
cludes a laser device having a proximal end and a distal
end spaced from the proximal end, the distal end config-
ured to receive a fixation member to be affixed to a target
surgical site. The laser device includes a laser source

supported by the laser device body and capable of emit-
ting a laser beam to the distal end, wherein the laser
source is responsive to at least one input so as to selec-
tively switch between an inactive configuration whereby
the laser source does not emit the laser beam, and an
active configuration whereby the laser source emits the
laser beam.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The foregoing summary, as well as the following
detailed description of illustrative embodiments of the la-
ser device of the present application, will be better un-
derstood when read in conjunction with the appended
drawings. It should be understood, however, that the ap-
plication is not limited to the precise schematics and ar-
rangements shown. In the drawings:

Fig. 1A is a perspective view of a laser device in an
inactive configuration used to introduce a fixation
member to a surgical site, according to an embodi-
ment of the present disclosure;

Fig. 1B is a perspective view of a laser device in Fig.
1A in an activated configuration illustrating the fixa-
tion member disposed in and fixed at the surgical
site;

Fig. 2A is an elevation view of the laser device in
Figs. 1A and 1B, shown without a fixation member
positioned on the laser device;

Fig. 2B is an exploded view of the laser device in
Fig. 2A;

Fig. 2C is a detailed perspective exploded view of a
portion of the laser device shown in Fig. 2B, illustrat-
ing how a laser device body engages with a laser
cartridge;

Fig. 2D is a partial cross-section of the laser device
taken along the line 2D-2D shown in Fig. 2B;

Figs. 3A and 3B are side and end views, respectively,
of a fixation member used with the laser device
shown in Figs. 1A and 1B;

Fig. 3C is a side view of another embodiment of a
fixation member used with the laser device shown
in Figs. 1A and 1B;

Fig. 3D is a section of the fixation member shown in
Fig. 3C taken along lines 3D-3D shown in Fig. 3C;

Fig. 4 is a perspective view of an actuator assembly
used in the laser device shown in Figs 1A and 1B;

Figs. 5A and 5B are cross sections of the actuator
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assembly taken along line 5A-5A in Fig. 4, illustrating
the actuator assembly in an inactive configuration
and the active configuration, respectively;

Fig. 6A is a partial cross-sectional view of a fixation
member receiving end of the actuator assembly
shown in Fig. 5B, when the actuator assembly is in
the first position;

Fig. 6B is a partial cross-sectional view of the fixation
member receiving end of the actuator assembly
shown in Fig. 5B, illustrating the actuator assembly
in the actuated position with the fixation member re-
ceived therein;

Fig. 6C is a partial cross-sectional view of the fixation
member receiving end of the actuator assembly
shown in Fig. 5B, illustrating the actuator assembly
in the actuated position with the fixation member re-
ceived therein and the fixation member inserted into
the target surgical site (shown in dashed lines);

Fig. 7A is a perspective cross-sectional view of the
laser device shown in Fig. 2B, illustrating the actuator
assembly in a first position and the laser device in
the inactive configuration.

Fig. 7B is a perspective cross-sectional view of laser
device section shown in Fig. 2C, illustrating the ac-
tuator assembly in an actuated position and the laser
device in the active configuration;

Fig. 8 is a schematic of a circuit used to supply power
to a laser source in the laser device shown in Fig. 1;

Figs. 9A, 9B and 9C are partial cross-sectional views
of a laser device according to another embodiment
of the invention that illustrates how the laser device
can be manipulated from an inactive configuration
shown in Fig. 9A to an active configuration shown in
Fig. 9C, respectively; and

Figs. 10A and 10B are partial cross-sectional views
of a laser device according to another embodiment
of the invention, illustrating the laser device in an
inactive configuration and an active configuration,
respectively.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0007] Referring initially to Figs. 1A and 1B, a laser
type fixation member securement device, or laser device
10 as used herein, includes a laser source 70 (Fig. 2D)
operably connected to a power source. The laser device
10 can further include an activation system that is con-
figured to selectively place the laser source 70 in electri-
cal communication with the power source. Accordingly,

the laser device 10 is capable of an inactive configuration,
whereby the laser source 70 (Fig. 2D) housed in the laser
device 10 is not operable to emit a laser, and an active
configuration shown in Fig. 1B, whereby the laser source
is operable to emit a laser. As illustrated, a fixation mem-
ber 18 can be positioned in and supported by the laser
device 10 for delivery to the desired surgical site, e.g., a
bone 2. Thus, when the laser device 10 is in the active
configuration, the laser source 70 can emit a laser beam
into the fixation member 18 to soften or melt the fixation
member 18. The softened fixation member 18 can be
deformed into a securement 19 as shown in Fig. 1B.
[0008] Figs. 1A and 1B illustrates the laser device 10
approaching a target surgical site, such as a bone 2 with
a cavity 4 formed in the bone surface 6. The cavity 4 can
be created prior to delivery of the fixation member 18 to
the surgical site, or can be created during delivery of the
fixation member to the surgical site. For instance, inser-
tion of the fixation member 18 into the surgical site can
create the cavity 4. Alternatively, the cavity 4 can be pre-
pared using typical instruments for such purposes, such
as a drill. The cavity 4 is sized to receive the fixation
member 18. The surgical site can be a bone 2 as illus-
trated, though it should be appreciated that the surgical
site can alternatively be any combination of a bone, soft
tissue, a plate, netting, wire frame, rod, or any other de-
vice or fixation member that could be secured to bone or
other tissue.
[0009] The laser device 10 is configured to allow a user
to control power to the laser source 70, thereby control-
ling the emission of the laser beam therefrom. For in-
stance, in one mode, the laser device 10 can prevent
power from traveling from the power source to the laser
source 70, thereby preventing the emission of the laser
beam from the laser source 70. In another mode, the
laser device 10 can allow power to travel from the power
source to the laser source, thereby causing the laser
source to emit the laser beam to the fixation member 18.
In an embodiment, the laser device 10 includes a laser
device body 12 (Fig. 1A-2D), at least one actuator as-
sembly supported by the laser device body 12, one or
more electronic circuits 300 (Fig. 8) that cooperate with
the at least one actuator assembly to selectively permit
power to be supplied from a power source 90(Fig. 8) to
the laser source 70.
[0010] The actuator assemblies or actuators as de-
scribed herein are each movable between a first position
and an actuated position. When at least one of the actu-
ators are in the first position the laser device is in the
inactive configuration, and when the actuators in their
respective actuated positions, the laser device is in the
active configuration and the laser source can emit a laser
beam. In an embodiment the laser device body 12 can
include a first actuator assembly or first actuator 50 (Figs.
4-6C) and a second actuator assembly or second actu-
ator 30 (Fig. 1A-2A). The words "first" and "second" are
used for purposes of illustrating the actuators and do not
imply a hierarchy of one actuator over the other. The first
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actuator assembly 50 includes a fixation member receiv-
ing end 52 (or receiving end 52) configured so that when
the fixation member 18 is disposed in the receiving end
52, the actuator assembly 50 can move from the first
position to the actuated position, which can permit the
power source 90 to supply power to the laser source 70.
The second actuator assembly 30 is also configured to
selectively operably connect the power source 90 to the
laser source 70 such that when the second actuator as-
sembly 30 is in the first position (Fig. 1A) the power source
is disconnected from the laser source 70, and when the
second actuator assembly 30 is in the actuated position
(Fig. 1B) the power source can supply power to the laser
source 70.
[0011] Continuing with Figs. 1A and 1B, the laser de-
vice body 12 has a proximal end 14, and a distal end 16
spaced apart from the proximal end 14 along a longitu-
dinal axis 1. The longitudinal axis 1 can define a longitu-
dinal direction L. A transverse direction T refers to direc-
tion that is perpendicular to the longitudinal direction L.
A portion of the first actuator assembly 50 (Fig. 1A), for
instance the actuation member receiving end 52, pro-
trudes from the distal end 16 of the laser device body 12
to receive the fixation member 18. A second actuator
assembly 30 extends from and is operably connected to
the laser device body 12.
[0012] Referring to Figs. 2A-2D, the laser device body
12 can further include at least one housing for supporting
one or more actuator assemblies, the laser source 70,
the power source 90, and the one or more circuits 300.
In the embodiment shown, the laser device body 12 can
include a first housing 20 and a second housing 46 con-
nected to the first housing 20. The second housing 46
can be connected the first housing 20 with a latch ring
member 25. The latch ring member 25 can be monolithic
with the first housing 20 or second housing 46. While the
laser device body 12 is shown formed of multiple hous-
ings 20 and 46 connected together with a latch ring mem-
ber 25, the laser device body 12 can be an integrally
formed structure configured to support the components
of the laser device 10.
[0013] The first housing 20 has a distal end 22, and a
trailing end 24 spaced apart from the distal end 22 along
the longitudinal direction L. The first housing 20 further
defines a housing body 128 that can define the inner
cavity 27 configured to support a portion of the first ac-
tuator assembly 50. Further, the housing body 128 can
define a longitudinal bore 21 that extends distally along
the longitudinal direction L from the inner cavity 27 toward
the distal end 16 of the laser device body 12. The bore
21 is sized to receive and support the actuation member
53 (Fig. 4) of the actuator assembly 50 so that the fixation
member receiving end 52 protrudes from the distal end
22 of the first housing 20.
[0014] As shown in Fig. 2B, the second housing 46 has
a connecting end 47, and a proximal end 48 spaced apart
from the connecting end 47 along the longitudinal direc-
tion L. The second housing 46 can define an inner cavity

46c for supporting therein a removable cartridge 40. As
can be seen in Fig. 2D, the connecting end 47 can engage
the latch ring member 25 (or trailing end 24) of the first
housing 20. The proximal end 48, which can be the prox-
imal end 14 of the laser device body 12, can be fitted with
a moveable cap member 49 that can at least perform the
function providing access to the cartridge 40 through the
proximal end 14 of the laser device body 12.
[0015] In the illustrated embodiment, the cartridge 40
is configured to ensure a tight mechanical fit within the
laser device body 12 as needed. The cartridge 40 can
have a first end 42, and a second end 44 spaced apart
from the first end 42 along longitudinal direction L. The
second end 44 of the cartridge 40 can include a spring
41 (Fig. 2B) configured to operably engage with the
moveable cap member 49 disposed on the device body
12. The cartridge 40 includes an inner cavity 46c supports
the laser source 70, electronic circuitry 92, and a power
source 90 or, for instance, an operable connection to a
power source. The electronic circuitry 92 can include one
or more circuits 300 physically arranged on a printed cir-
cuit board (PCB). When the cap member 49 is closed,
the cap member 49 deflects the spring 41 to bias the
cartridge 40 distally in the device body 12 ensuring a tight
mechanical fit. It should be appreciated that the cartridge
40 can be integral or monolithic with first and second
housings 20 and 46 of the laser device body 12, such
that the cartridge body 72, laser source 70, electronic
circuitry 92, and a power source 90 are supported directly
by the laser device body 12.
[0016] Referring to Fig. 2D, the cartridge body 72 can
be supported by the laser device body 12, for instance,
disposed at least partially in the cartridge 40. The car-
tridge body 72 can define a distally facing end surface
43, and a ledge 45 extending distally along the longitu-
dinal direction L. The cartridge body 40 further defines a
distal opening 71 disposed at the surface 43 in alignment
with the longitudinal axis 1, and a slot 58. The slot 58 is
offset from the opening 71 and is configured to receive
a portion of the actuator assembly 50. The cartridge body
72 further defines a bore 79 extending along the longitu-
dinal direction L and through the body 72 into open com-
munication with cartridge cavity 40c. The cartridge body
72 can further support a laser output mirror 78 disposed
in the bore 79 and positioned toward the opening 71. The
laser source 70 is positioned in the cavity 46c in axial
alignment with a laser output mirror 78. The cartridge
opening 71 is positioned to allow a laser beam to pass
therethrough toward the distal end 16 of the laser device
body 12.
[0017] Referring to Figs. 2C, and 4-6C, the first actu-
ator assembly 50 or first actuator is configured to selec-
tively permit a power source 90 to supply power to the
laser source 70. The first actuator assembly 50 is be mov-
able between the first position illustrated in Figs. 5A and
7A into the actuated position shown in Figs. 5B and 7B.
In accordance with the illustrated embodiment, the first
actuator assembly 50 can include a base 54 that can be
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fixedly supported by the laser device body 12. For in-
stance, the base 54 can be fixedly supported by the inner
cavity 27 of the first housing 20 and stationary within the
inner cavity 27. The actuator assembly 50 can include
an assembly body 51 supported by the laser device body
12. For instance, the assembly body 51 is disposed and
supported by inner cavity 27 of the first housing 20. The
base 54 can further define a base body 54b. Further, the
base body 54b can define an opening 67 with an aperture
55 disposed along distal face (not numbered) of the open-
ing 67. The aperture 55 is aligned the laser source 70 (in
the cartridge). The assembly body 51 can be spaced dis-
tally from the base 54 along the longitudinal direction L.
The actuator assembly 50 can include a bias member
56, such as a spring, coupled between the assembly body
51 and base 54. The bias member provides a spring force
that resists movement of the assembly body 50 along
the longitudinal direction L toward the base 54. The ac-
tuator assembly 50 can further include an actuation mem-
ber 53 projecting distally along the longitudinal direction
L from the assembly body 51. The bias member 56 is
configured to bias the actuation member 53 and the as-
sembly body 51 distally into the actuated position shown
in Fig. 5A.
[0018] The actuator assembly 50 can also include a
pathway member 80 that is configured to guide a laser
beam into the fixation member 18. At least a portion of
actuator assembly 50 is slidable disposed along the path-
way member 80. In the illustrated embodiment, the ac-
tuation member 53, the assembly body 51, and the base
54 are configured to support the pathway member 80.
The pathway member 80 has a distal end 82 and a prox-
imal end 84 spaced apart from the distal end 82 along
the longitudinal axis L. A longitudinal bore 86 extends
between opposing ends 82 and 84 of the pathway mem-
ber 80. The distal end 82 of the pathway member 80
defines a terminal outer end 83. The pathway member
80 can include a hollow sleeve 81 fixed in the bore 86.
The sleeve 81 can further can include a tip 85 protruding
from the terminal outer end 83 of the pathway member
80 distally along the longitudinal direction L. The sleeve
81 and pathway member 80 can also be monolithic. The
assembly body 51 can define a distal body 51b. The distal
body 51b can further define opening 51c extending
through the distal body 51b along a longitudinal direction
L. The opening 51c is sized to receive at least a portion
of the actuation member 53 and the pathway member
80. The base body 54b can also define an opening 54c.
Thus, the distally disposed portion (near the distal end
82) of the pathway member 80 is slidably disposed within
the actuation member 53, while the opposed proximal
portion, for instance, the proximal end 84, is fixedly dis-
posed within the base opening 54c so that the pathway
member 80 cannot translate or move with relative to the
base 54. The pathway member 80 is disposed in the ac-
tuator assembly 50 such that the proximal end 84 is ax-
ially aligned with the aperture 55 of base 54.
[0019] Continuing with Figs. 4-5B, the actuator assem-

bly 50 is configured so that when the fixation member 18
is received therein, the actuator assembly 50 can permit
power to be supplied from the power source to the laser
source 70. Thus, the actuator assembly 50 can complete
an electrical connection between the laser source 70 and
the power source 90 by moving from the first position
configuration shown in Fig. 5A into the actuated position
shown in Fig. 5B. In the illustrated embodiment, the first
actuator assembly 50 includes at least one conducting
member 60 configured to selectively connect or discon-
nect the power source 90 from the laser source 70. The
assembly body 51 can define a recess 60c and the con-
ducting member 60 can be partially disposed in the re-
cess 60c such that the conducting member 60 extends
proximally along the longitudinal direction L from the as-
sembly body 51 toward the base 54. The conducting
member 60 includes a conductive slat 62 extending prox-
imally along the longitudinal direction L relative to the
assembly body 51. The slat 62 is shown elongate along
a direction transverse to the axis L (not shown). The slat
62 is conductive, and can be metallic, copper, gold, me-
tallic blends or alloys thereof, or any other conducting
material. The conducting member 64 and slat 62 can be
an integral conductive body. The actuator assembly 50
can include an additional conducting member 64 carried
by the base 54. The conducting member 64 is configured
as a pair of conductive pins. The assembly base 54 in-
cludes a tab 65 extending proximally from relative to the
base 54. The base body 54b can further define an open-
ing 64c extending along the longitudinal direction L
through the base 54b and the tab 65. A conducting pin
pairs are disposed in the opening 64c. The slat 62 is sized
to contact and bridge the distally oriented ends of con-
ducting pin pairs 64 mounted in tab 65 of the base 54
[0020] The laser device body 12 can include one or
more conducting members 74 supported by the laser de-
vice body 12 that are configured to contact the conducting
members 60 and 64 of the actuator assembly 50. For
instance, the conducting member 74 is disposed in the
cartridge body 72 in electronic communication with the
circuit 300. The base tab 65 is received by the cartridge
slot 69 and the conductive pins pairs 64 form an electrical
contact with the conducting member 74. The pin pairs 64
and conducting member 74 thus define a switch in the
circuit 300. When the assembly 50 is in the first position
as shown in Fig. 5A, a gap 63 extends between the con-
ductive slat 62 and the conductive pin pair 64. As shown
in Fig. 5B, when the actuation member 53 and assembly
body 51 are displaced proximally in the longitudinal di-
rection L the conductive pin pairs 64 contact the conduc-
tive slat 62 to form an electrical connection 63c. The con-
nection 63c thus closes at least one or more of the switch-
es in the circuit 300, which can permit power to be sup-
plied to the laser source 70 to emit the laser beam.
[0021] Referring to Figs. 4-6C, the actuation member
53 is configured to receive a fixation member 18 therein,
which can permit the actuator assembly 50 to move from
the first position to the actuated position. The actuation
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member 53 thus includes a fixation member receiving
end 52 and an opposed end 53c spaced apart from the
fixation member receiving end along the longitudinal di-
rection L. The end 53c is received in the opening 51c of
the assembly body 51. The actuation member 53 can
define an inner tubular surface 66. The pathway member
80 is slidably disposed within the actuation member 53
along the surface 66. The actuation member 53 can be
mounted, fused, threaded, and/or glued to the assembly
body 51. Further, the actuation member 53 and assembly
body 51 can be integrally formed.
[0022] The fixation member receiving end 52 is con-
figured to at least partially receive the fixation member
18, such that the actuator assembly 50 is locked in the
first position when the fixation member 18 is not received
in the fixation member receiving end 52 of the actuation
member 53. When the fixation member 18 is inserted in
the receiving end 52, the first actuator assembly 50 is
unlocked. Turning to Fig. 6A, the receiving end 52 of the
actuation member 52 includes one or more flexible tabs
69 and at least one stop member 68 disposed on the tabs
69. The one or more flexible tabs 69 can flex when the
fixation member 18 is received by the receiving end 52.
The stop member 68 abuts the pathway member 80 such
that slidable displacement the actuation member 53
along the pathway member 80 in the longitudinal direc-
tion L is prevented. For instance, the stop members 68
can extend inwardly along a transverse direction T from
the tabs 69 to abut the terminal end 83 of the pathway
member 80. The stop members 68 thus lock the actuator
assembly 50 in the first position. The receiving end 52
further defines a circumferential groove 68a that is dis-
posed along each tab 69 distal to the stop members 68,
a terminal face 68c spaced from the groove 68a that is
transverse the axis 1, and an inclined face 68b that ex-
tends between the groove 68a and terminal face 68c.
When the fixation member 102 is positioned in the re-
ceiving end 52, the tabs 69 are deflected outwardly so
that the stop members 68 are moved out of an abutting
relationship with the pathway member 80. As shown in
Fig. 6B, when the fixation member 18 is at least partially
inserted into the distal end of the laser device 10, the
stop member 68 no longer prevents the actuator 50 from
the moving from the first position to the actuated position.
[0023] In alternative embodiments, any type of stop
member 68 can be used to help prevent axial displace-
ment of the actuation member 53 relative to the pathway
member 80. For example, the stop member 68 can be a
protrusion, tab, ridge, pin, detent, shoulder, tangs, wire,
node or any structure or device that can be used to pre-
vent movement of the actuation member 53 relative to
the pathway member 80. In one exemplary embodiment,
the stop members can for instance be tangs extending
inwardly from the inner surface 66 and angled toward the
longitudinal direction L. The tangs can abut the terminal
end 83 of the pathway member 80, and can be deflected
when the fixation member 18 is inserted in the actuation
member 53 as described above. In yet another alterna-

tive embodiment for the stop member 68, the stop mem-
ber 68 can be a curved member or ridge extending in-
wardly from the inner surface 66 of the actuation member
53 and abutting the pathway member 80. In another al-
ternative embodiment, the fixation member receiving end
52 can be formed of a shape-memory polymer and is
more ductile than the remainder of the actuation member
53, such that the fixation member receiving end 52 radi-
ally expands to receive the fixation member 18. The fix-
ation member receiving end 52 is configured to slidably
receive the fixation member 18 therein. For example, the
fixation member receiving end 52 can have sloped sur-
faces 98 configured to allow easy fixation member 18
insertion into the actuation member 53. Further, the stop
members 68 can be configured to have sloped or curved
surfaces as needed to better receive and grasp the fix-
ation member 18.
[0024] With reference to Figs. 3A, 3B and 6A-6C, the
laser device body 12 is configured to receive and insert
the fixation member 18 into the target surgical site such
that the actuation member 53 can be displaced into the
actuated position. The fixation member 18 extends be-
tween a first end 102 and a second end 104 spaced from
the first end along the fixation member axis 3. The first
end 104 is referred to as the leading end and is inserted
first into the cavity 4. The second end 102 is referred to
as the trailing end and engages the receiving end 52 of
the actuator assembly 50 as shown in Figs. 6A-6C. The
fixation member 18 includes a body 105. The trailing end
102 of the body 105 includes a head 113, a ridge 106
spaced distally from the head 113 along the axis 3, and
a neck 107 that extends between the head 113 and ridge
106. The ridge 106 includes a proximal face 109 spaced
from a distal face 108. The head defines a head or first
cross-sectional dimension 102a, the neck defines a neck
or second cross-sectional dimension 102b, and the ridge
106 defines a ridge or third cross-sectional dimension
102c. The head cross-sectional dimension 102a is the
distance between opposing outer points (not shown) lo-
cated on the head that lie on a plane that is perpendicular
to the fixation member axis 3. Similarly, the cross-sec-
tional dimension 102b of the neck 107 is the distance
between opposing outer points located on the neck that
lie on a plane that is perpendicular to the fixation member
axis 3. Further, the cross-sectional dimension 102c of
the ridge 106 is the distance between opposing outer
points located on the ridge that lie on a plane that is per-
pendicular to the fixation member axis 3. In the illustrated
embodiment, the ridge cross-sectional dimension 102c
is greater than the head cross-sectional dimension 102a.
Further, the neck cross-sectional dimension 102b is less
than either or both of the head cross-sectional dimension
102a and the ridge cross-sectional dimension 102c. In
an exemplary embodiment, the neck cross-sectional di-
mension 102b is less than both of the head cross-sec-
tional dimension 102a and the ridge cross-sectional di-
mension 102c. The body 105 defines a proximal surface
111 that is transverse to the axis 3. Further, the fixation
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member body 105 defines a cannulation 114 that extends
from the proximal surface 11 into the body 105 along the
axis 3. A shaft 112 extends distally with respect to the
head 113. As shown in Fig. 6B, when the fixation member
18 is received by the fixation member receiving end 52,
the laser device body 12 can insert the fixation member
18 into the cavity 4 from an initial insertion position A1.
In the position A1, the fixation member 18 is received by
the actuation member 52 such that the fixation member
head 113 is disposed in the groove 68a and the fixation
member ridge 106 is positioned to abut the bone surface
6 surrounding the cavity 4. The fixation member ridge
106 can serve as a stop that abuts the terminal face 68c
of the actuation member 53. As shown in Fig. 6C, when
the user urges the laser device 10 and the fixation mem-
ber ridge 106 upon the target surgical site surface 6 to
the inserted position A2, the bone surface 6 applies an
opposing force F (not shown) that displaces the actuation
member 53 proximally along the longitudinal direction L
relative to the pathway member 80. Proximal displace-
ment causes the cannulation 114 to receive the tip 85 of
the pathway member 80. Further, because the stop mem-
bers 68 are deflected outwardly, the actuation member
53 and also the assembly body 51 can be displaced in a
longitudinal direction L, which also displaces the assem-
bly body 51 so as to permit activation of the laser device
10. Displacing the actuation member 53 completes the
electrical connection 63c among conducing member 60,
64 and 74, as discussed above. Further, with the fixation
element ridge 106 abutting the terminal face 68c of the
receiving end 52 of the actuation member 53, the fixation
member 18 substantially closes the distal end 12 of the
laser device 10 to minimize any stray laser beam or dif-
fused light that is not guided into fixation member 18 or
absorbed by the fixation member 18.
[0025] Referring to Figs. 1A through 2B the second
actuator 30 can be supported by the laser device body
12. The second actuator 30 is configured to open and
closes a switch that electrically connects the power
source 90 and laser source 70. When the second actuator
30 is in the first position (Fig. 1A) that switch is open and
the power source 90 is disconnected from the laser
source 70. When the second actuator 30 is in the actu-
ated position (Fig. 1B) the switch is closed the power
source 90 is electrically connected to the laser source
70. The second actuator 30 opens or closes the switch
by using detection elements carried by the second actu-
ator member. The detection elements can be magnets.
When second actuator is moved so that the magnets are
closer to laser device body, the magnet (s) closes the
electronic switch. When the second actuator is moved
away from the laser device body, movement of the mag-
net(s) away from the laser device body causes the switch
to open. The magnet can emit a magnetic field, such that
movement of the second actuator 30 from the first posi-
tion to the actuated position brings the magnetic field
closer to the switch to either close the switch when a
portion of the magnetic field is within a predetermined

distance of the switch, or open the switch when the por-
tion of the magnetic field is outside of the predetermined
distance. The predetermined distance can be selected
by the based on the magnet and proximity of the switch
to the actuator when the actuator is in the second actu-
ation position.
[0026] In the illustrated embodiment, the second actu-
ator 30 can include a free end 32 opposed to a pivot
connection 34 located near the laser device body 12, and
one or more projections 38 and 39 (one, two or more
members can be used) protruding from the second ac-
tuator 30 that are configured to engage the laser device
body 12. The projections 38 can carry the detection ele-
ment(s). The second actuator 30 can include engage-
ment tabs 35 (Fig. 2B) that connects the second actuator
assembly 30 to the laser device body 12, although any
connection type can be used. The pivot connection 34
may bias the second actuator assembly 30 in the first
position. Thus, a user can deflect the second actuator
assembly 30 toward the laser device body 12 into the
actuated position. The laser device body 12 defines one
or more openings 38a and 39a that are sized to receive
the one or more projections 38 of the second actuator
30. Thus, movement of the second actuator 30 from the
first position to the actuated position moves the projec-
tions 38, and the magnets carried by the projections 38,
closer to the switch which closes the switch. In another
embodiment, when the second actuator 30 is in the ac-
tuated position the magnetic field causes the switch to
close permitting the power source 90 to supply power to
the laser source 70.
[0027] The second actuator 30 can include a pin 36
that extends from the free end 32 of the actuator 30. The
assembly body 51 can define transversely directed bore
57a that is sized to receive therein the pin 36. When the
first actuator assembly 50 is in the actuated position,
bores 37a and 57a are axially aligned. When the second
actuator assembly 30 is pressed toward the device body
12 the pin 36 is inserted in the aligned housing bores 37a
and the bore 57a. The pin 36 held by the bores 37a, 57a
provides a tactile indication to the user that the actuator
assembly is in the actuated position. For instance, when
the bores are not aligned, the pin 36 may not be received
fully in the bores 37a, 57a.
[0028] The second actuator assembly 30 is shown as
a lever. It should be appreciated that alternative embod-
iments of the second actuator assembly can be used for
the same purposes as described herein. Accordingly, the
second actuator assembly can be any device used to
selectively cause a switch in an electric circuit to open,
close, or alternate between an opened and closed posi-
tions. For example, the second actuator assembly can
be a button, that when depressed, closes a switch in a
circuit. In another embodiment, the second actuator as-
sembly can be a toggle moveable to cause the switch to
open and close. Other embodiments include a slide
mechanism that can be slid into a position by the user to
cause a switch in an electric circuit to close.
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[0029] Turning next to Fig. 8, an electronic circuit for
selectively permitting power to be supplied the laser
source 70 is configured to be installed in a laser device
of the type that includes an actuation member 53, a power
source 90, and a laser source 70. The circuit 300 can
include an electrical conductor having first and second
ends 301 and 302 that are configured to be placed in
electrical communication with the laser source 70 and
the power source 90. The circuit 300 can include a first
switch assembly 310 disposed between first and second
portions 305 and 306 of the electrical conductor at a lo-
cation between the first and second ends 301 and 302.
A second switch assembly 320 can disposed between
first and second portions 307 and 308 of the electrical
conductor at a location between the first and second ends
301 and 302. The first and second switch assemblies
310 and 320 are in electrical communication with the la-
ser source 70 and power source 90. When the electrical
circuit 300 is installed in the laser device 10 and the first
and second switches assemblies 310 and 320 are in their
respective closed positions, the first and second ends
301 and 302 are placed in electrical communication with
each other so as to cause power to travel along the elec-
trical conductor from the power source 90 to the laser
source 70. The first and second switches assemblies 310
and 320 can be directly attached to terminals of the laser
and power source, or can be connected via another elec-
trical conductor.
[0030] The first switch assembly 310 includes the first
switch 312 comprising a moveable contact 314, and first
and second contacts 316 and 318, and appropriate
grounds 311 as needed. The first switch 312 is respon-
sive to a first input so as to alternate between a normally
open position and a closed position. When the first switch
312 is in the open position, the first and second portions
305, 306 are electrically isolated from each other. When
the first switch 312 is in the closed position, the first and
second portions are placed in electrical communication
with each other. For instance, the moveable contact 314
can move in response to a mechanical effort or response,
such as when the connection is formed by the actuator
assembly 50 in the actuated configuration described
above (see Fig. 5B and 7B). The first contact 316 is op-
erably connected to the laser source 70. The second con-
tact 318 includes a terminal 370, which is connectable
to an additional terminal 378 on the second switch as-
sembly 320. The first switch 312 can be opened as shown
in Fig. 8, or closed in response to the positions of the
actuators 30 or 50. When the first switch 312 is closed,
electrical current can flow through the first switch assem-
bly to the laser source 70.
[0031] The second switch assembly 320 is disposed
between third and fourth portions of the electrical con-
ductor at a location between the first and second ends
301 and 302. The second switch assembly 320 includes
the second switch 322 comprising a moveable contact
324 and first and second contacts 326 and 328, and an
appropriate ground 321 as needed. The second switch

322 is responsive to a second input that is different from
the first input to alternate between a normally open po-
sition and a closed position. For instance, the moveable
contact 324 is operable to close the switch 322 in re-
sponse to an input. The first contact 326 is operably con-
nected to the power source 90 via one or more terminals
375 and 376. The second contact 326 is operably con-
nected to the terminal 378, which is connectable to the
terminal 370 on the second switch assembly 320. The
power source 90 is operably connectable to the laser
source 70 through the terminals 372 and 373. The second
switch 322 can be opened as shown in Fig. 8, or closed
in response to input. The input can be movement of the
second actuator 30 from the first position into the actu-
ated position, receipt of a signal from a sensor, or the
presence of the magnet in proximity to the switch assem-
bly 320. When a magnet carried by the second actuator
30 is moved so that the magnet is within the vicinity of
the switch assembly 310, the contact 324 moves to the
closed position. Thus, the circuit 300 is operable to supply
current from the power source 90 to the laser source 70
when the first switch assembly 310 is in a closed position
and the second switch assembly 320 is a closed position.
The first switch assembly 310 and a second switch as-
sembly 320 can alternate between the open and closed
positions in response to any particular input. Thus, the
first input can close the first switch 312 and the second
input can close the second switch 322, and vice versa.
[0032] Referring to Figs. 2D and 8, it should be appre-
ciated that the laser source 70 can be any device, mech-
anism, component, collection of components, or system
that can emit a laser beam. As with typical laser sources,
the laser source 70 can include an active medium, a high
reflectance mirror, and a partially transmissive mirror
(output mirror), and an excitation mechanism, or power
source as used herein, that is used to energize the active
medium. The phrase "power source" as used herein
means the power source used to energize the active me-
dium of the laser. The mechanism of laser formation is
well known and will not be detailed herein. However, it
should be understood that any suitable laser source
could be used. Accordingly, multiple laser types can be
used, such as a wavelength, continuous wave, or pulsed
lasers.
[0033] The laser source 70 can be targeted to the par-
ticular treatment needs, and its delivered wavelength or
power output varied. In one embodiment, the laser
source 70 can be configured to emit light in range from
400 nm to 1600 nm. For instance, the laser source 70
can be configured to emit light at 670 nm or 808 nm. In
addition, the laser source 70 can be configured for a pow-
er output between about 0.1W to about 10.0 W. The pow-
er can be depend on the size of the fixation member 18.
For example, for fixation members with a shaft diameter
of 1.6 mm and a length of 6 mm (the length is defined
between ends 102 and 104 of the fixation member 18),
the power output can range between about 1.1W to about
1.5W, preferably about 1.2W. For fixation members with
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a shaft diameter of 3 mm and a length of 12 mm, the
power output can range between about 6W to about 8W,
preferably about 7W. Further, the laser source 70 is con-
figured in an embodiment as a class 2, 3 or 4 laser. IEC
60825-1 classifies lasers as Class 1, 2, 3 or 4 lasers using
the concept of accessible emission limits (AEL). The AEL
can be a maximum power (in W) or energy (in J) that can
be emitted in a specified wavelength range and exposure
time that passes through a specified aperture stop at a
specified distance, which is further defined in Standard
IEC 60825-1. "AEL" as used in this document means the
same thing as the "AEL" set forth in IEC 60825-1. Laser
sources that emit continuous laser beam having AELs in
the wavelength range from 315 nm to far infrared that is
greater than at least 0.5 W are considered Class 4 lasers
and such laser sources can be used with laser device as
described herein. Laser sources that emit pulsed lasers
between 400 and 700 nm with at least 30 mW AEL or
higher are Class 4 lasers, and such laser sources can
be used with the laser device as described herein. It
should be appreciated that the laser source 70 does not
have to be a Class 4 laser. In alternate embodiments,
the laser source 70 can be any of a Class 1, 2, 3 or 4 laser.
[0034] The fixation member 18 and laser device 10 are
configured to prevent the laser beam from emanating
from the laser source 70 and laser device 10 during the
active configuration. When the fixation member 18 is dis-
posed in the actuation member 53, and the pathway
member tip 85 is disposed on the fixation member can-
nulation 114, the laser beam is enclosed such that laser
beam is not visible to a user or persons near the laser
device. In an active configuration, the laser device 10
and fixation member 18 block the laser beam from being
emitted from the laser device 10 while the fixation mem-
ber can substantially absorb laser beam emitting from
the laser source 70. This reduces the risk of tissue and/or
eye damage associated with using high-powered lasers,
e.g. class 3 or 4 lasers. Further, the fixation member 18
is configured to receive energy from a Class-2, -3, or -4
laser beam, and in response to the received energy, sof-
ten the fixation member at the target surgical location.
The fixation member 18 is configured to absorb a suffi-
cient quantity of the received energy to emit no more than
the energy that a Class 1 laser beam emits. Stated dif-
ferently, a laser source 70 can be classified as a Class
2, 3 or 4 laser, but when used in a laser device 10 as
described herein, the laser device 10 is classified as a
Class 1 laser device 10 according to IEC 60825-1. The
fixation member 18 is configured to engage the laser de-
vice 10 and partially absorb the laser emitting from the
laser source 70. The portion of the laser not absorbed
by the fixation member 18 may be diffused by the fixation
member 18. Thus, when the laser device 10 is in the
active configuration and the laser beam is emitted from
the laser source 70, the fixation member 18 and laser
device 10 substantially prevent any external visual ob-
servation of the laser by the user or other person in close
proximity to the laser device, e.g., the surgeon or other

operating room staff.
[0035] Turning now to Figs. 3A- 3D, an exemplary fix-
ation member 18 includes a body 105 that is formed of
a polymeric material. As discussed above, the body 105
extends between the insertion end 104 and the spaced
apart trailing end 102. The fixation member cannulation
114 receives therein the tip 85 of the pathway member
80 (Fig. 6C) when the actuator 50 is in the actuated po-
sition as discussed above. Such a configuration permits
the laser beam emitted from the laser source 70 to enter
the fixation member body 105 through the cannulation
114. Any absorbent agents can then absorb a substantial
amount of the laser. Further, the ridge 106 abuts the ter-
minal face 68c of the actuation member 53 to substan-
tially close the distal end 112 of the laser device 10. Any
light diffused by the fixation member 18 that does ema-
nate from the fixation member 18 is not harmful to users,
observers, and/or the patient. In alternative embodi-
ments, the fixation member 18 can have other configu-
rations. For example, the fixation member can have a
conical or frusto-conical shape, such that the trailing end
102 has a cross-sectional diameter that is larger than the
cross-sectional diameter for the leading end 104. In other
embodiment, the fixation member 18 can have a gener-
ally cylindrical shape.
[0036] Laser absorption is the result of polymeric body
composition, additional polymeric components, and/or
agents selected to aid in laser absorption. Polymers used
to form the fixation member 18 can be in suitable bio-
compatible polymer, such as polyetheretherketone
(PEEK), polyetherketoneketone (PEKK), polylactic acid
(PLA), polyglocolic acid (PGA), Polyglycolic-Lactic Acid
(PGLA), polymethyl methacrylate(PMMA), polycaprolac-
tone (PCL) and others. It should be appreciated that any
polymeric formulation suitable for medical uses and ca-
pable of softening or liquefaction can used to form the
fixation member 18. The composition of the polymeric
body is selected to aid in laser absorption. The compo-
sition of the polymeric body includes between about 0.1
% and about 2 % by weight of an agent that aids in laser
absorption. Preferably, the agent forms about 0.75 % by
weight of the composition. The agent can be an additive
that is regulatory compliant for medical use, for example,
such as U.S. Federal Drug Administration (FDA) classi-
fied D&C Blue No. 6. The agent can be added in the form
of a coating disposed on the outer surface of the fixation
member 18. Figs. 3C and 3D illustrate an additional em-
bodiment of the fixation member 18 having thereon an
absorptive coating 220 covering the fixation member
body 205. Alternatively, the agent can be blended within
the polymer melt when the fixation member 18 is formed.
In other alternative embodiments, the fixation member
18 can be a formed a bi-component polymeric body. Such
a bi-component polymer body can comprise a first com-
ponent and a second component, wherein a second com-
ponent is disposed within the first component, and where-
in the first component is capable of at least substantially
absorbing the laser. Each of the first and second com-
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ponents as described herein can be manufactured as
described above. That is, either or both the first and sec-
ond components can include any one, or a combination
of the agents as described above.
[0037] It should be appreciated that the fixation mem-
ber 18 can be an anchor, rivet, pin, screw, or any device
or structure used to couple or fix an implant to tissue. In
other embodiments, the fixation member 18 can also in-
clude additional fixation member components that aid in
fixation. One such alternative embodiment is a fixation
member 18 and suture structure. The fixation member
18 is formed so that a suture extends through a bore
disposed in the polymeric body 104 orthogonal to the
fixation member axis A. The suture can also extend
across the leading end of the fixation member 18, dis-
posed in channel formed to receive the suture. Free op-
posed ends of the suture extend from and along the sides
of the fixation member 18 past the trailing end 102 of the
fixation member 18. When such a fixation member 18 is
inserted into the cavity formed in a plate, for example.
The laser device 10 can be activated to melt the fixation
member 18 as described herein. The free ends of the
suture can be pulled, forcing the softened fixation mem-
ber 18 to morph into a rivet. Other exemplary fixation
members 18 and fixation member systems suitable for
use in the present invention are described in WO
2009/036576, WO 2012/003294, and WO 2012/087426.
[0038] Referring to Figs. 7A and 7B, the first and sec-
ond actuator assemblies 30 and 50 are configured to
switch the laser device between the active configuration
and the inactive configuration. The actuator assembly 50
can include an actuator assembly surface 57 that can be
defined by a distal-most surface of the assembly body
51. The laser device body 12 can define a device body
inner surface 23 that faces the assembly surface 57. In
the inactive configuration shown in Fig. 7A, the distance
between the assembly surface 57 and the inner surface
23 is defined as first distance D1. When the actuator as-
sembly 50 is in a first position, the first distance D1 can
be equal to about zero, or can be greater than zero. When
the actuator assembly 50 is proximally displaced relative
to the device body 12 along the longitudinal direction L
as described herein, the assembly surface 57 is spaced
from the device inner surface 23 along the longitudinal
direction L a second distance D2 that is greater than the
first distance D1. Further, the distance D1 is about the
distance required to maintain the gap 63 between the
slat 62 and the pin pairs 64 as described above. As shown
in Fig. 7B, when the fixation member 18 is inserted into
the actuation member 53, and the force F is applied to
the fixation member 18, the fixation member receiving
end 52 displaces the actuator assembly 50 into the ac-
tuated position. The force F is applied by user pressing
the device and fixation member against bone surface 6.
The actuation member 53 and assembly body 51 are
displaced along the longitudinal axis L the distance D2
so that the slat 62 comes into contact 63c with the con-
ductive pin pairs 64. Contact between slat 62 and con-

ductive pins 64 closes a switch 312 on circuit 300 to par-
tially close the electrical connection between the laser
source 70 and the power source 90. Further, the second
actuator assembly 30 is also moved to the actuated po-
sition (as shown in Fig. 1B) such that the projections 38,
39 engage the openings 38a, 39b. The magnets in the
second actuator 30 cause an second switch 322 to close,
thereby completing the electrical connection between the
laser source 70 and the power source 90. With the elec-
trical connection complete, the power is supplied to the
laser source 70 and an laser beam is emitted into the
fixation member 18, which then softens or melts the fix-
ation member 18. During laser beam emission, the fixa-
tion member 18 then at least partially absorbs the laser
beam and diffuses the remaining laser light. Because the
fixation member 18 is positioned on the distal end 16 of
the laser device 10, laser operation or emission is en-
closed shielding a user from any harmful light emanating
from the surgical site during the procedure.
[0039] Referring to Figs. 9A-10B, in accordance with
an alternative embodiment, the laser device 10 can in-
clude a shutter assembly 160 or 260 that is configured
to selectively place the laser source in operative align-
ment with the distal end, and thus in operative alignment
with the fixation member when the fixation member is
received by the distal end of the laser device 10. Figs.
9A-9C illustrate an embodiment of the shutter assembly
configured to move in two phases between a closed con-
figuration (Figs. 9A, 9B) and an open configuration (Fig.
9C). Figs. 10A and 10B illustrates an embodiment of the
shutter assembly 260 configured to move in a single
phase between a closed configuration (Fig. 10A) and an
open configuration (Figs. 10B).
[0040] Referring first to Figs. 9A-B, in accordance with
an alternative embodiment, the laser device 110 can in-
clude a laser device body 112 having a distal end 116,
and a proximal end 114 spaced apart from a distal end
116. The device body 112 can further define a device
housing 120 configured to support at least one actuator
assembly, similar to the embodiment described above.
Further, the laser device 110 also includes a laser 70,
power source 90, and at least one circuit 300, which are
similar to the embodiment described above and shown
in Figs. 1A-8. In accordance with an alternate embodi-
ment, the laser device 110 includes an actuator assembly
150 and a pathway member 180 that are operably cou-
pled with the shutter assembly 160 configured for two
phases operation. The shutter assembly 160 is config-
ured to move in a first phase from a locked position (Fig.
9A) to an unlocked position (Fig. 9B), and then in a sec-
ond phase from a closed configuration (Figs. 9A, 9B) into
an open configuration (Figs. 9C). The locked position
(Fig. 9A) is when the actuator assembly 150 is locked in
position by the shutter assembly 160, and the unlocked
position (Fig. 9B) is when actuator assembly 150 is not
locked in position by the shutter assembly 160 such that
the actuator assembly 150 can move into the actuated
position. In the second phase, when the shutter assembly
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160 is in the closed configuration, the shutter assembly
160 blocks the laser beam emitted by the laser source
and prevents the laser beam from travelling to the distal
end. When the shutter assembly 160 is in the open con-
figuration, the shutter assembly 160 allows the laser
beam emitted by the laser source to pass through toward
distal end.
[0041] The actuator assembly 150 can include a base
154 that is supported by the device body 12 as described
above. The actuator assembly 150 can further and an
assembly body 151 that can also be supported by the
device body 112, for instance disposed within the interior
cavity 127. In accordance with the illustrated embodi-
ment, the assembly body 151 can be spaced distally from
the base 154 along the longitudinal direction L. The ac-
tuator assembly 50 can further include a bias member
156, such as a spring, which is coupled between the base
154 and the assembly body 151 along the longitudinal
direction L. The bias member provides a spring force that
resists movement of the assembly body 151 along the
longitudinal direction toward the base 154. The actuator
assembly 150 can further include an actuation member
153 that projects distally from the assembly body 151
along the longitudinal direction L. The actuator assembly
150 can further include a rod 89 that is coupled to the
assembly body 151 to move along with the assembly
body 151. For instance, the rod 89 can be supported by
the assembly body 151 and extend from the assembly
body 151, or can otherwise be movably coupled to the
assembly body 151 as desired. The base 154 can include
a body 154a, and an opening 154b that extends at least
into or through the body 154a along the longitudinal di-
rection. The opening 154b can be sized to receive the
rod 89, such that the rod 89 can extend proximally along
the longitudinal direction L relative to the assembly body
151, through the opening 154b, and toward the shutter
assembly 160.
[0042] The assembly body 151 is movable proximally
along the longitudinal direction L relative to the base 154
against the spring force from the bias member 156 so as
to close an electronic switch in the above mentioned cir-
cuit 300, for example. For instance, as described above
with respect to Figs. 5A-6C, the actuation member 153
is movable proximally along the longitudinal direction L
toward the base 154 in response to a proximally directed
force F that is applied to the fixation member receiving
end 152 of the actuation member 153, for instance at the
distal end of the device 110.
[0043] The actuator assembly 150 can include an ac-
tuator assembly surface 157 that can be defined by a
distal-most surface of the assembly body 151. The device
body 112 can define a device body surface 123 that faces
the actuator assembly surface 157 to define a first dis-
tance E1 that extends between the device body surface
123 and the actuator assembly surface 157 along the
longitudinal direction. When the actuator assembly 150
is in a first position, the first distance E1 can be equal to
about zero, or can be greater than zero. When the actu-

ator assembly 150 is proximally displaced relative to the
device body 112 along the longitudinal direction L as de-
scribed herein, the actuator assembly surface 157 is
spaced from the device housing surface 123 along the
longitudinal direction L a second distance E2 greater than
the first distance E1. The difference between the second
distance E2 and the first distance E1 can represent the
displacement of the actuator assembly surface 157 rel-
ative to the device body 112 that is sufficient to cause
the first actuator assembly 150 to move from the first
position to the actuated position, and can further cause
the rod 89 to move the shutter 160 from the closed po-
sition to the open position.
[0044] The pathway member 180 includes a pathway
body 180a that defines proximal end 184 and a distal end
182 that is spaced distally from the proximal end 184
along the longitudinal direction L. The proximal end 184
can further define an engagement surface 184e config-
ured to engage the shutter assembly 160 as further de-
tailed below. The pathway member 180 can define a bore
186 that extends through the pathway body between the
distal end 182 and the proximal end 184, and is aligned
with the laser source along the longitudinal direction such
that the laser beam travels through the bore 186 when
the laser sourced is activated and the shutter 160 is in
the closed position. The distal end 182 of the pathway
member 180 can translate within actuation member 153.
The proximal end 184 of the pathway member 180 is
slidable with respect to the base 154 along the longitu-
dinal direction L. For instance, the base 154 can define
a second opening 154c that extends at least into or
through the body 154a along the longitudinal direction L.
The second opening 154c can be sized to receive the
proximal end 184 of the pathway member 180, such that
the pathway member 180 is movable in the second open-
ing 154c. It should thus be appreciated that the pathway
member 180 is displaced in the longitudinal direction L
when the fixation member 18 is inserted in the actuation
member 53.
[0045] A lock member 190 disposed in the base 154
can be used to engage and fix movement of the pathway
way member 180. The base body 154a can include a
recess 154d in open communication with the base open-
ing 154c such that the pathway member 180 can be en-
gaged by the movable detent 190 disposed in the recess
154d. A bias member 192, which can be a spring, urges
the detent 190 in the transverse direction T toward and
into contact with the pathway member 180. The pathway
member 180 can also include recess 184e disposed on
the outer surface on the pathway member 180 in radial
alignment with recess 154d, such that when the pathway
member 180 is displaced toward the shutter assembly
160, the member recess 193 moves into axial alignment
the recess 154d. The bias member 192 pushes the detent
190 at least partially into the corresponding curved re-
cess 193 of the pathway member 180. The detent 190
disposed in the recess 193 can prevent both proximal
and distal displacement of the pathway member 180
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along the longitudinal direction L.
[0046] In accordance with the illustrated embodiment,
the shutter assembly 160 can include a shutter body 160b
and an aperture 162 that extends through the shutter
body 160b along the longitudinal direction L. The shutter
body 160b can further define a stop portion 165 that is
configured to prevent displacement of the actuator as-
sembly 150. For instance, the stop portion 165 is posi-
tioned in alignment with and opposing the rod 89. With
the shutter assembly 160 in the locked position as shown
Fig. 9A, the stop portion 165 prevents displacement of
the actuator assembly 150. The shutter assembly body
160b defines a first engagement surface 160e configured
to receive a portion of the pathway member 180, for in-
stance a pathway engagement portion 186e. When the
pathway member 180 is displaced from the first position
to the second position proximally along the longitudinal
direction L, the pathway engagement portion 186e con-
tacts the first engagement surface 160e causing the shut-
ter assembly 160 to move along the transverse direction
T from the locked position into the unlocked position.
[0047] The shutter body 160b can further define a sec-
ond engagement surface 160a extending proximally
along the longitudinal direction L from the stop portion
165, wherein the second engagement surface 160a is
configured to abut and ride along a complementary en-
gagement surface 89a carried by the rod 89 when the
stop portion 165 is displaced transversely toward the axis
1. At least one of the engagement surfaces 160a or 89a
can be angled, such that movement of the rod 89 along
the longitudinal direction L causes the engagement sur-
face 89a to bias the engagement surface 160a, and thus
the shutter body 160b, to move along the transverse di-
rection T from the closed configuration to the open con-
figuration. For instance, the movement of the rod 89 can
be sufficient to cause the shutter body 160b to move
along the transverse direction until the aperture 162 is
aligned with the laser source 70 and the pathway member
180, to permit the emitted laser beam to pass into the
pathway member 180.
[0048] The shutter assembly 160 can further include a
first ledge 164b and a second ledge 164a that each ex-
tends distally from the shutter body 160b along the lon-
gitudinal direction L. The first ledge 164b can be spaced
from the second ledge 164a along the transverse direc-
tion T such that the shutter assembly 160 defines a re-
cess 163 that extends between the first and second ledg-
es 164a and 164b along the transverse direction T. The
first engagement surface 160e can define a portion of
the recess 163. The recess 163 can be sized to receive
the proximal end 184 of the pathway member 180 when
the pathway member 180 is distally displaced (Fig. 9B)
and the shutter assembly 160 is in the open position.
[0049] The actuator assembly 150 can further include
a bias member 166, such as a spring, that extends be-
tween the shutter assembly 160 and the base 154 along
the transverse direction T. The bias member 166 is con-
figured to provide a biasing force against the shutter as-

sembly 160 that resists movement of the shutter assem-
bly 160 from locking/unlocking positions and from the
closed configuration to the open configuration. The bias
member 166 retains the shutter assembly 160 in the
locked and closed configuration when 1) the pathway
member 180 is not disposed in the recess 163, and 2)
the rod 89 no longer retains the shutter assembly 160 in
the open position. When the shutter assembly 160 is in
the locked position, a stop portion 165 of shutter assem-
bly 160 body abuts a portion of the actuator to prevent
movement of the actuator 150 from the first position to
the actuated position. Further, proximal movement of the
rod 89 and corresponding movement of the shutter as-
sembly from the closed configuration to the open config-
uration can be against the biasing force of the bias mem-
ber 156.
[0050] When the shutter assembly is in the unlocked
position as shown in Fig. 9B, the actuation member 153
and assembly body 151 are moveable proximally along
the longitudinal direction L from the first position to the
actuated position as described above with respect to the
actuation member 53 (see Figs. 4-6C). The engagement
surface 89a of the rod 89 is then displaced and bears
upon the engagement surface 160a, which causes the
shutter assembly 160 to move along the transverse di-
rection T from the closed position shown in Fig. 9B to the
open (operable) position shown in Fig. 9C. When the
shutter assembly 160 is in the unlocked position, the shut-
ter assembly 160 allows the proximal end 184 of the path-
way member 180 to enter into the recess 163, as shown
in Fig. 9B and 9C. Further, when the shutter assembly
160 is in the open configuration, however, the aperture
162 is aligned with the pathway member 180 along the
longitudinal direction L and the laser source 70 (Fig. 2D)
is positioned proximal to the shutter assembly 160. It
should be appreciated that when the actuators of the la-
ser device 110 are in their respective actuated positions,
the laser beam can be emitted into the fixation member.
For instance, at least one of the actuators can be moved
from the respective first position that prevents the laser
source 70 from emitting the laser beam to the respective
actuated position that no longer prevents the laser source
70 from emitting the laser beam.
[0051] Referring to Figs. 10A-B, in accordance with an
alternative embodiment, the laser device 210 can include
a laser device body 212 having a distal end 216, and a
proximal end 214 spaced apart from a distal end 216
along a longitudinal direction L. The device body 212 can
further define a device housing 220 configured to support
at least one actuator assembly, similar to the embodi-
ment described above. Further, the laser device 210 can
also include a laser 70, power source 90, and at least
one circuit 300, which are similar to the embodiment de-
scribed above and shown in Figs. 1A-8. In accordance
with an alternate embodiment, a shutter assembly 260
that is movable between a first or open position and a
second or closed position, and an actuator assembly 250
in operable engagement with a shutter assembly 260 to
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cause the shutter assembly 260 to move to from the
closed position to the open position. When the shutter
assembly 260 is in the closed position, the shutter as-
sembly 260 blocks the laser beam emitted by the laser
source and prevents the laser beam from travelling to
the distal end. When the shutter assembly 260 is in the
open position, the shutter assembly 260 allows the laser
beam emitted by the laser source to pass through toward
distal end.
[0052] The actuator assembly 250 can include a base
254 supported by the device body 212. For instance the
base 254 can be disposed stationary within the interior
cavity 227 with respect to movement along the longitu-
dinal direction L. The actuator assembly 250 can further
and an assembly body 251 supported by the device body
220 within the interior cavity 227. In accordance with the
illustrated embodiment, the assembly body 251 can be
spaced distally from the base 254 along the longitudinal
direction L. The actuator assembly can further include a
bias member 256 that is coupled between the base 254
and the assembly body 251 along the longitudinal direc-
tion L. The bias member provides a spring force that re-
sists movement of the assembly body 251 along the lon-
gitudinal direction toward the base 254. The actuator as-
sembly 250 can further include an actuation member 253
that projects distally from the assembly body 251 along
the longitudinal direction L. The actuator assembly 250
includes a rod 289 that is coupled to the assembly body
251 to move along with the assembly body 251. The base
254 can include a body 254a, and an opening 254b that
extends at least into or through the body 254a along the
longitudinal direction. The opening 254b is sized to re-
ceive the rod 289 such that the rod 289 can extend prox-
imally along the longitudinal direction L relative to the
assembly body 251 and through the opening 254b toward
the shutter assembly 260.
[0053] The assembly body 251 is movable proximally
along the longitudinal direction L relative to the base 254
against the spring force from the bias member 256 so as
to close an electronic switch in the above mentioned cir-
cuit 300, for example. For instance, as described above
with respect to Figs. 5A-6C, the actuation member 253
is movable proximally along the longitudinal direction L
toward the base 254 in response to a proximally directed
force F that is applied to the fixation member receiving
end 252 of the actuation member 253. The actuator as-
sembly 250 can include an actuator assembly surface
257 that can be defined by a distal-most surface of the
assembly body 151. The device body 212 can define a
device body surface 223 that faces the actuator assembly
surface 257 to define a first distance F1 that extends
between the device body surface 223 and the actuator
assembly surface 257 along the longitudinal direction.
When the actuator assembly 250 is in a first position, the
first distance F1 can be equal to about zero, or can be
greater than zero. When the actuator assembly 250 is
proximally displaced relative to the device body 212
along the longitudinal direction L as described herein,

the actuator assembly surface 157 is spaced from the
device housing surface 223 along the longitudinal direc-
tion L a second distance F2 that is greater than the first
distance F1. The difference between the second distance
F2 and the first distance F1 represents the displacement
of the actuator assembly surface 257 relative to the de-
vice body 212 that is sufficient to cause the first actuator
assembly 250 to move from the first position to the actu-
ated position, and can further cause the rod 289 to move
the shutter 260 from the closed position to the open po-
sition.
[0054] The pathway member 280 includes a pathway
body 280a that defines proximal end 284 and a distal end
282 that is spaced distally from the proximal end 284
along the longitudinal direction L. The pathway member
280 defines a bore 286 that extends through the pathway
body between the distal end 282 and the proximal end
284. The bore 286 is aligned with the laser source along
the longitudinal direction such that the laser beam can
travel through the bore 286 when the laser sourced is
activated and the shutter 260 is in the closed position.
The distal end 282 of the pathway member 280 can be
translatably fixed to the actuation member 253. Accord-
ingly, movement of the actuation member 253 along the
longitudinal direction L causes the pathway member 280
to move with the actuation member 253 along the longi-
tudinal direction L. The proximal end 284 of the pathway
member 280 is slidable with respect to the base 254 along
the longitudinal direction L. For instance, the base 254
can define a second opening 254c that extends at least
into or through the body 254a along the longitudinal di-
rection L. The second opening 254c can be sized to re-
ceive the proximal end 284 of the pathway member 280
such that the pathway member 280 is movable in the
second opening 254c. It should thus be appreciated that
the pathway member 280 is displaced in the longitudinal
direction L when the actuation member 253 is displaced
as discussed above. The base 254 can include a locking
member 290, which is configured similarly to the lock
member 190 discussed above and shown in Figs. 9A-9B.
[0055] As described above, movement of the shutter
assembly 260 to the open position (Fig. 9A) allows the
laser beam emitted by the laser source to travel into the
pathway member 280. When the shutter assembly 260
is in the closed position (Fig. 9B), the shutter assembly
260 blocks the laser beam emitted by the laser source
and prevents the emitted laser beam from travelling into
the pathway member 280. In accordance with the illus-
trated embodiment, the shutter assembly 260 can include
a shutter body 260b and an aperture 262 that extends
through the shutter body 260b along the longitudinal di-
rection L. The shutter body 260b can further define an
engagement surface 265 that is configured to abut and
ride along a complementary engagement surface 289a
carried by the rod 289. At least one of the engagement
surfaces 265 or 289a can be angled so that movement
of the rod 89 along the longitudinal direction L causes
the engagement surface 289a to bias the engagement
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surface 265, and thus the shutter body 260b, to move
along the transverse direction T from the closed position
to the open position. For instance, the movement of the
rod 89 can be sufficient to cause the shutter body 260b
to move along the transverse direction T until the aperture
262 is aligned with the laser source 70 and the pathway
member 280.
[0056] The shutter assembly 260 can further include a
first ledge 264a and a second ledge 264b that each ex-
tends distally from the shutter body 260b along the lon-
gitudinal direction L. The second ledge 264b can be
spaced from the first ledge 264a along the transverse
direction T such that the shutter assembly 260 defines a
recess 263 that extends between the first and second
ledges 264a and 264b along the transverse direction T.
The recess 263 can be sized to receive the proximal end
284 of the pathway member 280 when the pathway mem-
ber 280 is distally displaced (see Fig. 10B) and the shutter
assembly 260 is in the open position.
[0057] The actuator assembly 250 can further include
a bias member 256, such as a spring, that extends be-
tween the shutter assembly 260 and the base 254 along
the transverse direction T. The bias member 256 is con-
figured to provide a biasing force against the shutter as-
sembly 260 that resists movement of the shutter assem-
bly 260 from the closed position to the open position, and
retains the shutter assembly 260 in the closed position
when the rod 89 does not retain the shutter assembly
260 in the open position. Accordingly, proximal move-
ment of the rod 89 and corresponding movement of the
shutter assembly from the closed position to the open
position can be against the biasing force of the bias mem-
ber 256.
[0058] The actuation member 253 can be proximally
displaced along the longitudinal direction L from the first
position to the actuated position as described above with
respect to the actuation member 53 (see Figs. 4-6C).
Displacement of the actuation member causes the en-
gagement surface 289a of the rod 289 to displace and
bear upon the engagement surface 265, which causes
the shutter assembly 260 to move along the transverse
direction T from the closed position shown Fig. 10A to
the open (operable) position shown in Fig. 10B. When
the shutter assembly 260 is in the open position, the shut-
ter assembly 260 allows the proximal end 284 of the path-
way member 280 to enter into the recess 263, as shown
in Fig. 10B. Further, when the shutter assembly 260 is
in the open position, the aperture 262 is aligned with the
pathway member 280 along the longitudinal direction L
and the laser source 70 (see Fig. 2D) that is position
proximal to the shutter assembly 260. It should be ap-
preciated that when the actuators of the laser device 210
are in their respective actuated positions, the laser beam
can be emitted into the fixation member. For instance, at
least one of the actuators can be moved from the respec-
tive first position that prevents the laser source 70 from
emitting the laser beam to the respective actuated posi-
tion that no longer prevents the laser source 70 from emit-

ting the laser beam.
[0059] An additional embodiment, which is not part of
the invention, can include a method for affixing a fixation
member to a target surgical location. The method can
include the step of engaging a fixation member a fixation
member receiving end of a laser device of the type in-
cluding a laser source and an actuator that is in a first
position to prevent the laser source from emitting a laser
beam. After the supporting step, the fixation member is
inserted at least partially into the target surgical location.
During the inserting step, the actuator can be moved from
the first position to an actuated position, such that the
actuator does not prevent the laser source from emitting
the laser beam. Further, the method can include causing
the laser source to emit the laser beam to the fixation
member, thereby deforming the fixation member in the
target surgical location. In additional embodiments of the
method, the step of causing the laser source to emit the
laser beam to the fixation member is in response to mov-
ing step. The method can further include a second step
of moving the second actuator from the first position to
an actuated position, such that the second actuator does
not prevent the laser source from emitting the laser beam.
Causing the laser source to emit the laser beam to the
fixation member can be in response to the second moving
step. The method can also include electrically connecting
the power source to the laser source to emit the step of
causes the laser source to emit the laser beam to the
fixation member. Further, the step of supporting the fix-
ation member on the laser device permits movement of
the actuator from the first position to the actuated posi-
tion.
[0060] It should be appreciated that any single com-
ponent or combination of two or more components as
described herein may form exemplary embodiment of
the invention. For example, any combination of one, two,
or more of the laser device 10 and at least one actuator
assembly or circuit 300, and/or shutter assembly 160,
260 may form varying embodiments of the invention. Fur-
ther, certain features of each of these aforementioned
components may be used with the other features of dif-
ferent components as needed.
[0061] Although the disclosure has been described in
detail, it should be understood that various changes, sub-
stitutions, and alterations can be made herein without
departing from the scope of the invention as defined by
the appended claims. Moreover, the scope of the present
disclosure is not intended to be limited to the particular
embodiments described in the specification. As one of
ordinary skill in the art will readily appreciate from the
disclosure of the present invention, processes, ma-
chines, manufacture, composition of matter, means,
methods, or steps, presently existing or later to be de-
veloped that perform substantially the same function or
achieve substantially the same result as the correspond-
ing embodiments described herein may be utilized ac-
cording to the present disclosure.

25 26 



EP 3 366 349 B1

15

5

10

15

20

25

30

35

40

45

50

55

Claims

1. A fixation member configured to be implanted at a
target surgical location, the fixation member (18)
comprising:

a fixation member body (105) comprising a pol-
ymeric composition and an agent configured to
absorb a laser beam, the fixation member body
(105) configured to receive energy from a Class
2, 3 or 4 laser beam and, in response to the
received energy from the laser beam, soften at
the target surgical location, characterized in
that
the fixation member body (105) comprises be-
tween about 0.1% by weight and about 2.0% by
weight of the agent that aids in the absorption
of the received energy such that the fixation
member body (105) is configured to absorb a
sufficient quantity of the received energy of the
Class 2, 3 or 4 laser beam so as to emit no more
than the energy of a Class 1 laser beam.

2. The fixation member of claim 1, wherein the poly-
meric composition is blended with the agent.

3. The fixation member of claim 1, wherein a coating
of the agent is disposed on the polymeric composi-
tion.

4. The fixation member of any one of claims 1 to 3,
wherein the polymeric composition comprises one
of more of polyetheretherketone (PEEK), polyether-
ketoneketone (PEKK), polylactic acid (PLA), poly-
glocolic acid (PGA), Polyglycolic-Lactic Acid (PG-
LA), polymethyl methacrylate (PMMA), and polyc-
aprolactone (PCL).

5. The fixation member of any of one of claims 1 to 4,
the fixation member body (105) comprises about
0.75 % by weight of the agent.

6. The fixation member of any one of claims 1 to 5,
wherein the agent includes Blue No. 6.

7. The fixation member of any of one of claims 1 to 6,
the fixation member body (105) has a trailing end
(102) and insertion end (104) spaced from the trailing
end (102) along a fixation member axis (3), wherein
the trailing end (102) defines a structure configured
to engage with laser device (10) configured to emit
a laser beam.

8. The fixation member of claim 7, wherein, when the
fixation member (18) is engaged with the laser de-
vice (10), the laser device (10) and the fixation mem-
ber (18) are configured to enclose the laser beam
such that the laser beam is not visible to a user when

the laser device (10) emits the laser beam.

9. The fixation member of any one of claims 1 to 8,
wherein the fixation member body (105) defines a
proximal surface (111), the fixation member body
(105) defining a cannulation (114) that extends from
the proximal surface (111) into the fixation member
body (105) along a fixation member axis (3).

10. The fixation member of any of one of claims 1 to 9,
wherein the fixation member body (105) has a trailing
end (102) and insertion end (104) spaced from the
trailing end (102) along a fixation member axis (3),
the trailing end (102) of the fixation member body
(105) including a head (113), a ridge (106) spaced
distally from the head (113) along the fixation mem-
ber axis (3), and a neck (107) disposed between the
head (113) and the ridge (106).

11. The fixation member of claim 10, wherein the head
(113) defines a first cross-sectional dimension
(102a), the neck (107) defines a second cross-sec-
tional dimension (102b), and the ridge (106) defines
a third cross-sectional dimension (102c), wherein
the second cross-sectional dimension (102b) is less
than at least one of the first cross-sectional dimen-
sion (102a) and the third cross-sectional dimension
(102c).

12. The fixation member of claim 11, wherein the second
cross-sectional dimension (102b) is less than both
the first cross-sectional dimension (102a) and the
third cross-sectional dimension (102c).

Patentansprüche

1. Fixierelement, das dazu ausgelegt ist, an einer Ziel-
operationsstelle implantiert zu werden, wobei das Fi-
xierelement (18) aufweist:

einen Fixierelementkörper (105), der eine Poly-
merzusammensetzung und ein Mittel, das dazu
ausgelegt ist, einen Laserstrahl zu absorbieren,
aufweist, wobei der Fixierelementkörper (105)
dazu ausgelegt ist, Energie von einem Laser-
strahl der Klasse 2, 3 oder 4 zu empfangen und
als Reaktion auf die von dem Laserstrahl emp-
fangene Energie an der Zieloperationsstelle zu
erweichen, dadurch gekennzeichnet, dass
der Fixierelementkörper (105) zwischen etwa
0,1 Gew.-% und etwa 2,0 Gew.-% des Mittels,
das bei der Absorption der empfangenen Ener-
gie hilft, aufweist, so dass der Fixierelementkör-
per (105) dazu ausgelegt ist, eine ausreichende
Menge der von dem Laserstrahl der Klasse 2, 3
oder 4 empfangenen Energie zu absorbieren,
damit er nicht mehr als die Energie eines Laser-
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strahls der Klasse 1 emittiert.

2. Fixierelement nach Anspruch 1, wobei die Polymer-
zusammensetzung mit dem Mittel gemischt ist.

3. Fixierelement nach Anspruch 1, wobei eine Be-
schichtung aus dem Mittel auf der Polymerzusam-
mensetzung angebracht ist.

4. Fixierelement nach einem der Ansprüche 1 bis 3,
wobei die Polymerzusammensetzung eine oder
mehrere der Verbindungen Polyetheretherketon
(PEEK), Polyetherketonketon (PEKK), Polymilch-
säure (PLA), Polyglykolsäure (PGA), Polyglykolsäu-
re-Milchsäure (PGLA), Polymethylmethacrylat (PM-
MA) und Polycaprolacton (PCL) aufweist.

5. Fixierelement nach einem der Ansprüche 1 bis 4,
wobei der Fixierelementkörper (105) etwa 0,75
Gew.-% des Mittels aufweist.

6. Fixierelement nach einem der Ansprüche 1 bis 5,
wobei das Mittel Blau Nr. 6 enthält.

7. Fixierelement nach einem der Ansprüche 1 bis 6,
wobei der Fixierelementkörper (105) ein hinteres En-
de (102) und ein Einführende (104), das von dem
hinteren Ende (102) entlang einer Fixierelementach-
se (3) beabstandet ist, hat, wobei das hintere Ende
(102) eine Struktur definiert, die dazu ausgelegt ist,
mit einer Laservorrichtung (10), die dazu ausgelegt
ist, einen Laserstrahl zu emittieren, in Eingriff zu
kommen.

8. Fixierelement nach Anspruch 7, wobei die Laservor-
richtung (10) und das Fixierelement (18), wenn das
Fixierelement (18) mit der Laservorrichtung (10) in
Eingriff ist, dazu ausgelegt sind, den Laserstrahl so
einzuschließen, dass der Laserstrahl für einen Be-
nutzer nicht sichtbar ist, wenn die Laservorrichtung
(10) den Laserstrahl emittiert.

9. Fixierelement nach einem der Ansprüche 1 bis 8,
wobei der Fixierelementkörper (105) eine proximale
Oberfläche (111) definiert, wobei der Fixierelement-
körper (105) eine Kanüle (114) definiert, die sich ent-
lang einer Fixierelementachse (3) von der proxima-
len Oberfläche (111) in den Fixierelementkörper
(105) erstreckt.

10. Fixierelement nach einem der Ansprüche 1 bis 9,
wobei der Fixierelementkörper (105) ein hinteres En-
de (102) und ein Einführende (104), das entlang ei-
ner Fixierelementachse (3) von dem hinteren Ende
(102) beabstandet ist, hat, wobei das hintere Ende
(102) des Fixierelementkörpers (105) einen Kopf
(113), einen Wulst (106), der entlang der Fixierele-
mentachse (3) distal von dem Kopf (113) beabstan-

det ist, und einen Hals (107), der zwischen dem Kopf
(113) und dem Wulst (106) angeordnet ist, umfasst.

11. Fixierelement nach Anspruch 10, wobei der Kopf
(113) eine erste Querschnittsabmessung (102a) de-
finiert, der Hals (107) eine zweite Querschnittsab-
messung (102b) definiert und der Wulst (106) eine
dritte Querschnittsabmessung (102c) definiert, wo-
bei die zweite Querschnittsabmessung (102b) ge-
ringer ist als mindestens eine der ersten Querschnitt-
sabmessung (102a) und der dritten Querschnittsab-
messung (102c).

12. Fixierelement nach Anspruch 11, wobei die zweite
Querschnittsabmessung (102b) geringer ist als so-
wohl die erste Querschnittsabmessung (102a) als
auch die dritte Querschnittsabmessung (102c).

Revendications

1. Élément de fixation configuré de manière à ce qu’il
soit implanté au niveau d’une localisation chirurgi-
cale cible, l’élément de fixation (18) comprenant :

un corps d’élément de fixation (105) qui com-
prend une composition polymérique et un agent
qui est configuré de manière à ce qu’il absorbe
un faisceau laser, le corps d’élément de fixation
(105) étant configuré de manière à ce qu’il re-
çoive de l’énergie en provenance d’un faisceau
laser de classe 2, 3 ou 4 et de manière à ce que,
en réponse à l’énergie reçue en provenance du
faisceau laser, il réalise un ramollissement au
niveau de la localisation chirurgicale cible ;
caractérisé en ce que :
le corps d’élément de fixation (105) comprend
entre environ 0,1 % en poids et environ 2,0 %
en poids de l’agent qui contribue à l’absorption
de l’énergie reçue de telle sorte que le corps
d’élément de fixation (105) soit configuré de ma-
nière à ce qu’il absorbe une quantité suffisante
de l’énergie reçue du faisceau laser de classe
2, 3 ou 4 de manière à ce qu’il n’émette pas plus
que l’énergie d’un faisceau laser de classe 1.

2. Élément de fixation selon la revendication 1, dans
lequel la composition polymérique est mélangée
avec l’agent.

3. Élément de fixation selon la revendication 1, dans
lequel un revêtement de l’agent est déposé sur la
composition polymérique.

4. Élément de fixation selon l’une quelconque des re-
vendications 1 à 3, dans lequel la composition poly-
mérique comprend un ou plusieurs corps chimiques
pris parmi le polyétheréthercétone (PEEK), le poly-
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éthercétonecétone (PEKK), l’acide polylactique
(PLA), l’acide polyglycolique (PGA), l’acide polygly-
colique-lactique (PGLA), le méthacrylate de polymé-
thyle (PMMA) et le polycaprolactone (PCL).

5. Élément de fixation selon l’une quelconque des re-
vendications 1 à 4, dans lequel le corps d’élément
de fixation (105) comprend environ 0,75 % en poids
de l’agent.

6. Élément de fixation selon l’une quelconque des re-
vendications 1 à 5, dans lequel l’agent inclut du bleu
No. 6.

7. Élément de fixation selon l’une quelconque des re-
vendications 1 à 6, dans lequel le corps d’élément
de fixation (105) comporte une extrémité de queue
(102) et une extrémité d’insertion (104) qui est es-
pacée de l’extrémité de queue (102) suivant un axe
d’élément de fixation (3), et dans lequel l’extrémité
de queue (102) définit une structure qui est configu-
rée de manière à ce qu’elle soit engagée avec un
dispositif de laser (10) qui est configuré de manière
à ce qu’il émette un faisceau laser.

8. Élément de fixation selon la revendication 7, dans
lequel, lorsque l’élément de fixation (18) est engagé
avec le dispositif de laser (10), le dispositif de laser
(10) et l’élément de fixation (18) sont configurés de
manière à ce qu’ils renferment le faisceau laser de
telle sorte que le faisceau laser ne soit pas visible
pour un utilisateur lorsque le dispositif de laser (10)
émet le faisceau laser.

9. Élément de fixation selon l’une quelconque des re-
vendications 1 à 8, dans lequel le corps d’élément
de fixation (105) définit une surface proximale (111),
le corps d’élément de fixation (105) définissant une
canulation (114) qui s’étend depuis la surface proxi-
male (111) à l’intérieur du corps d’élément de fixation
(105) suivant un axe d’élément de fixation (3).

10. Élément de fixation selon l’une quelconque des re-
vendications 1 à 9, dans lequel le corps d’élément
de fixation (105) comporte une extrémité de queue
(102) et une extrémité d’insertion (104) qui est es-
pacée de l’extrémité de queue (102) suivant un axe
d’élément de fixation (3), l’extrémité de queue (102)
du corps d’élément de fixation (105) incluant une tête
(113), une nervure (106) qui est espacée de façon
distale de la tête (113) suivant l’axe d’élément de
fixation (3) et un col (107) qui est disposé entre la
tête (113) et la nervure (106).

11. Élément de fixation selon la revendication 10, dans
lequel la tête (113) définit une première dimension
en coupe transversale (102a), le col (107) définit une
deuxième dimension en coupe transversale (102b)

et la nervure (106) définit une troisième dimension
en coupe transversale (102c), dans lequel la deuxiè-
me dimension en coupe transversale (102b) est in-
férieure à au moins une dimension prise parmi la
première dimension en coupe transversale (102a)
et la troisième dimension en coupe transversale
(102c).

12. Élément de fixation selon la revendication 11, dans
lequel la deuxième dimension en coupe transversale
(102b) est inférieure à la fois à la première dimension
en coupe transversale (102a) et à la troisième di-
mension en coupe transversale (102c).
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