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Description

INTRODUCTION

[0001] In general, the human musculoskeletal system
is composed of a variety of tissues including bone, liga-
ments, cartilage, muscle, and tendons. Tissue damage
or deformity stemming from trauma, pathological degen-
eration, or congenital conditions often necessitates sur-
gical intervention to restore function. Surgical interven-
tion can include any surgical procedure that can restore
function to the damaged tissue, which can require the
use of one or more orthopedic prosthesis, such as ortho-
pedic nails, screws, cements, etc., to secure the dam-
aged tissue.
[0002] For example, in the case of damaged bone tis-
sue, bone cement can be surgically inserted around the
damaged bone tissue to facilitate the healing of the bone
tissue. FR2829690 concerns an instrument for placing
biomaterial in a bone cavity. In one example, bone ce-
ment can be inserted into fractured vertebrae to stabilize
the damaged bone tissue. The present teachings provide
one or more surgical instruments for repairing damaged
tissue, such as in the case of a compression fracture in
a vertebrae.
[0003] A bone cement system is provided. The system
can include a housing, which can define at least a
throughbore. The throughbore can extend from a proxi-
mal end of the housing to a distal end of the housing.
The system can also include a dispenser housing re-
ceived in the throughbore of the housing that is adapted
to receive a bone cement. The system can include a
plunger, which can be releasably coupled to the proximal
end of the housing and can be received into the dispenser
housing so that movement of the plunger relative to the
dispenser housing dispenses the bone cement from the
distal end of the housing. The system can also include a
pressure release system, which can be coupled to the
housing and can be movable to release pressure within
the dispenser housing without moving the plunger.
[0004] Further provided is a bone cement system. The
system can include a housing, which can define at least
a throughbore. The throughbore can extend from a prox-
imal end of the housing to a distal end of the housing.
The system can also include a dispenser housing re-
ceived in the throughbore of
the housing that is adapted to receive a bone cement.
The system can include a plunger releasably coupled to
the proximal end of the housing and received into the
dispenser housing so that a distalmost end of the plunger
is adjacent to the bone cement to enable the plunger to
push the bone cement out of the distal end of the housing.
The plunger can have a proximal end, a distal end and
a throughbore defined from the proximal end to the distal
end. The system can include a pressure release system,
which can be received within the throughbore of the
plunger and can be rotatable relative to the plunger to
allow bone cement to flow behind the distalmost end of

the plunger to release pressure within the dispenser
housing.
[0005] Also described is a method (not claimed) of us-
ing the above described system that comprises inserting
the bone cement into the dispenser housing, and posi-
tioning a cannulated access needle into a desired posi-
tion in an anatomy. The method can also include coupling
a tubing member between the cannulated access needle
and the distal end of the housing, and advancing the
plunger within the dispenser housing to push the bone
cement out of the distal end of the housing, through the
tubing member and into the cannulated access member.
The method can include moving the pressure release
system relative to the housing to release the pressure
acting on the dispenser housing without moving the
plunger.
[0006] Further areas of applicability will become ap-
parent from the description provided herein. It should be
understood that the description and specific examples
are intended for purposes of illustration only and are not
intended to limit the scope of the present teachings.

DRAWINGS

[0007] The drawings described herein are for illustra-
tion purposes only and are not intended to limit the scope
of the present teachings in any way.

Fig. 1 is a schematic illustration of an apparatus for
delivering bone cement according to the present
teachings;
Fig. 2 is a schematic environmental illustration of the
apparatus of Fig. 1 repairing an anatomy, such as a
vertebral fracture;
Fig. 3 is an exploded schematic illustration of the
apparatus of Fig. 1;
Fig. 4 is a schematic cross-sectional illustration of
the apparatus of Fig. 1, taken along line 4-4 of Fig.
3, in which a pressure release system associated
with the apparatus of Fig. 1 is in a first position;
Fig. 5 is a schematic cross-sectional illustration of
the apparatus of Fig. 1, taken along line 4-4 of Fig.
3, in which a pressure release system associated
with the apparatus of Fig. 1 is in a second position;
Fig. 6 is a schematic environmental illustration of an
exemplary kit that includes the apparatus of Fig. 1
according to the present teachings;
Fig. 7 is a schematic illustration of one of various
embodiments of an apparatus for delivering bone
cement;
Fig. 8 is a schematic end view of the apparatus of
Fig. 7, in which a cut-off system associated with the
apparatus is in a first position;
Fig. 9 is a schematic end view of the apparatus of
Fig. 7, in which a cut-off system associated with the
apparatus is in a second position;
Fig. 10 is a schematic illustration of one of various
embodiments for the apparatus for delivering bone
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cement, according to various teachings;
Fig. 11 is a schematic cross-sectional illustration of
the apparatus of Fig. 10, taken along line 11 -11 of
Fig. 10;
Fig. 12 is a schematic illustration of one of various
embodiments of apparatus for delivering bone ce-
ment, according to various teachings, with a housing
associated with the apparatus in a first position; and
Fig. 13 is a schematic illustration of one of various
embodiments for an apparatus for delivering bone
cement,
according to various teachings, with a housing as-
sociated with the apparatus in a second position.

DESCRIPTION OF VARIOUS ASPECTS

[0008] The following description is merely exemplary
in nature and is not intended to limit the present teach-
ings, application, or uses. It should be understood that
throughout the drawings, corresponding reference nu-
merals indicate like or corresponding parts and features.
Although the following description is related generally to
a system for use in an anatomy to repair damaged tissue,
such as in a compression fracture in a spine, it will be
understood that the system as described and claimed
herein, can be used in any appropriate surgical proce-
dure, such as in securing an implant to an anatomy. Fur-
ther, the present orthopedic fixation teachings are appli-
cable to both primary and reconstruction procedures.
Therefore, it will be understood that the following discus-
sions are not intended to limit the scope of the present
teachings and claims herein.
[0009] With reference to Figs. 1-6, a bone cement sys-
tem 10 for delivering bone cement is shown. The bone
cement system 10 can be used to repair damaged tissue
in an anatomy, such as a compression fracture between
adjacent vertebrae 12 (Fig. 2). The bone cement system
10 can include a housing 14, a dispenser system 16 and
a pressure release system 18 (Figs. 3-5). The dispenser
system 16 can cooperate with the housing 14 to enable
the selective dispensing of pressurized bone cement B
(Fig. 2) from the housing 14, and the pressure release
system 18 can be used to relieve excess pressure within
the housing 14 (Fig. 5).
[0010] With reference to Fig. 1, the housing 14 can
include a proximal end 20, a distal end 22 and one or
more walls 24, which can couple the proximal end 20 to
the distal end 22. In one example, the housing 14 can
comprise a clam-shell type housing, in which a first mem-
ber 14a can be snap-fit with a second member 14b, how-
ever, the housing 14 could be integrally formed or molded
if desired. Generally, the housing 14 can define a
throughbore 26, which can receive the dispenser system
16 and the pressurized bone cement B, as will be dis-
cussed. The throughbore 26 can generally be tapered,
such that at the proximal end 20, a first diameter of the
throughbore 26 can be larger than a second diameter of
the throughbore 26 at the distal end 22.

[0011] The proximal end 20 can include a grip 30. The
grip 30 can be formed adjacent to the proximal end 20,
and in one example, can be formed about the sidewall
24. The grip 30 can provide a surface for the user to grasp
during the use of the bone cement system 10. The distal
end 22, as will be discussed, can be coupled to various
surgical instruments to enable the bone cement B to enter
the selected portion of the anatomy.
[0012] The wall 24 can couple the proximal end 20 to
the distal end 22, and can define the throughbore 26.
The wall 24 can generally taper from the distal end 22 to
the proximal end 20, and can define a window 34. The
window 34 can enable the user to view the bone cement
B within the housing 14, and generally, can enable the
user to view the bone cement B within the dispenser sys-
tem 16.
[0013] The dispenser system 16 can include a mating
portion 36, a plunger 40, a cap 41 and a dispenser hous-
ing 42. The mating portion 36 can couple the plunger 40
to the dispenser housing 42. In one example, the mating
portion 36 can comprise a plurality of threads formed
about the dispenser housing 42, however, the mating
portion 36 can comprise any suitable mechanism, such
as mechanical fasteners, an adhesive, a keyed portion,
etc. The mating portion 36 can also be formed to enable
the bone cement system 10 to be coupled to a suitable
bone cement mixing device, such as the Optipac® V
Bone Cement Mixing System commercially available
from Biomet, Inc. of Warsaw, Indiana.
[0014] With reference to Fig. 3, the plunger 40 can be
controlled by an operator to dispense the bone cement
B from the dispenser housing 42, which can be disposed
within the housing 14. The plunger 40 can be cannulated,
and thus, can include a throughbore 44. The throughbore
44 can generally be sized to receive at least a portion of
the pressure release system 18, as will be discussed in
greater detail herein. An exterior surface of the plunger
40 can include at least one or a plurality of threads 46,
which can enable the plunger 40 to move relative to the
dispenser housing 42 and the housing 14, as will be dis-
cussed. The plunger 40 can include a proximal end 48
(Fig. 1) and a distal end 50 (Fig. 3).
[0015] With reference to Fig. 1, the proximal end 48
can include a graspable portion 52. The graspable por-
tion 52 can be fixed to the proximal end 48, so that the
surgeon can rotate the graspable portion 52 to rotate the
plunger 40. In one example, the graspable portion 52 can
be formed on or molded on the proximal end 48, but the
graspable portion 52 could also be fixed to the proximal
end 48 via any suitable mechanism, such as mechanical
fasteners, bonding, etc.
[0016] With reference to Fig. 4 and 5, the distal end 50
can include a countersink 53, a cross bore 54, one or
more grooves 56 and one or more sealing members 58.
In addition, in one example, the throughbore 44 can have
a larger diameter at the distal end 50, as defined by the
countersink 53, to enable the receipt of the pressure re-
lease system 18, as will be discussed herein. The coun-
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tersink 53 can be defined adjacent to the cross bore 54,
and can be defined about the throughbore 44. Generally,
the countersink 53 can cooperate with at least a portion
of the pressure release system 18 to ensure that the pres-
sure release system 18 remains properly positioned with-
in the throughbore 44 of the plunger 40, as will be dis-
cussed.
[0017] The cross bore 54 can be formed to be about
perpendicular to a longitudinal axis L of the plunger 40,
and can generally be formed to intersect the throughbore
44. The cross bore 54 can cooperate with the pressure
release system 18, as will be discussed herein. The cross
bore 54 can be formed behind or adjacent to the one or
more grooves 56, away from a distalmost end 50a.
[0018] The one or more grooves 56, in one example,
can include a first groove 56a and a second groove 56b.
The first groove 56a and the second groove 56b can be
about equal in size, but it should be understood that the
first groove 56a and second groove 56b can have any
suitable size to receive the one or more sealing members
58. Generally, the first groove 56a and the second groove
56b can be formed about a circumference of the plunger
40, with a depth sufficient enough to receive the one or
more sealing members 58.
[0019] The one or more sealing members 58, in one
example, can include a first sealing member 58a and a
second sealing member 58b. The first sealing member
58a can be received in the first groove 56a, and the sec-
ond sealing member 58b can be received in the second
groove 56b. Generally, the first sealing member 58a and
the second sealing member 58b can be sized to seal
against the dispenser housing 42 to maintain the pres-
sure of the bone cement B. The first sealing member 58a,
in one example, can comprise an annular ring, such as
an O-ring, and can have a width sized to enable the first
sealing member 58a to move, slide or translate within
the first groove 56a. The second sealing member 58b,
in one example, can comprise an annular ring having a
conical flange 60. The conical flange 60 can extend out-
wardly from the annular ring of the second sealing mem-
ber 58b, and can cooperate with the dispenser housing
42 and the distalmost end 50a of the plunger 40 to push
the bone cement B out of the dispenser housing 42.
[0020] With reference to Figs. 1 and 3, the dispenser
system 16 can include the cap 41. The cap 41 can be
sized to mate with the mating portion 36 of the dispenser
housing 36, and can include a grip surface 63, a through-
bore 64 and a second mating portion 66. The grip surface
63 can facilitate the assembly of the plunger 40 to the
housing 14, as will be discussed. In one example, the
grip surface 63 can include one or more formed recesses
63a, which the operator can grasp.
[0021] The throughbore 64 can be defined through a
center of the cap 41, and can be sized to receive at least
a portion of the plunger 40 therethrough. In one example,
the throughbore 64 can include threads 64a, which can
mate with the threads 46 of the plunger 40 to enable the
plunger 40 to advance in the dispenser housing 42 and

pressurize the bone cement B. The throughbore 64 can
generally be formed in the cap 41 such that a centerline
of the throughbore 64 is coaxially aligned with a centerline
of the dispenser housing 42.
[0022] With reference to Fig. 3, the second mating por-
tion 66 can be formed adjacent to the grip surface 63.
The second mating portion 66 can couple the cap 41 to
the housing 14. In this regard, the second mating portion
66 can cooperate with the mating portion 36 of the dis-
penser housing 42 to securely, but releasably couple the
plunger 40 to the housing 14. In one example, the second
mating portion 66 can comprise a plurality of threads,
which can cooperate with the mating portion 36, however,
the second mating portion 66 and the mating portion 36
can comprise any suitable releasable coupling mecha-
nism, such as a press-fit, friction fit, keyed coupling mech-
anism, etc. Further, the second mating portion 66 could
comprise a plurality of threaded apertures, and the mat-
ing portion 36 could comprise a plurality of threaded ap-
ertures for receipt of a plurality of threaded fasteners,
etc. In addition, the plunger 40 could be fixedly coupled
to the dispenser housing 42, via an adhesive bond, for
example, if desired.
[0023] The dispenser housing 42 can receive the bone
cement B from a suitable source, such as an OptiVac®
bone cement mixing system manufactured by Biomet,
Inc. of Warsaw, Indiana. With reference to Fig. 3, the
dispenser housing 42 can be sized to fit within the hous-
ing 14, and generally, the dispenser housing 42 can be
retained in a snap-fit fashion within the housing 14 by the
clamshell nature of the housing 14. The dispenser hous-
ing 42 can include a proximal end 72 and a distal end
74, which can be coupled together via a tubular body 76.
[0024] The proximal end 72 can include the mating por-
tion 36, which can couple the plunger 40 to the dispenser
housing 42. The proximal end 72 can also include a tran-
sition portion 78. The transition portion 78 of the proximal
end 72 can transition the proximal end 72 to the tubular
body 76. In this regard, the transition portion 78 can in-
clude a first end 78a and a second end 78b. The transition
portion 78 can generally taper from the first end 78a to
the second end 78b. The first end 78a can be held adja-
cent to the second mating portion 66, and can have a
diameter that can be larger than the second end 78b,
which can be coupled to the tubular body 76. In one ex-
ample, the transition portion 78 can be conical in shape,
however, the transition portion 78 can have any desired
shape, so long as at least a portion of the plunger 40 can
pass through the transition portion 78.
[0025] The distal end 74 can include a tapered section
80 and a nozzle 82, which can be formed to define a
throughbore 84. The tapered section 80 can transition
the tubular body 76 into the nozzle 82. In addition, the
tapered section 80 can act as a stop for the plunger 40.
In this regard, the tapered section 80 can have at least
one diameter 80a, which can be sized such that the
plunger 40 cannot advance into the throughbore 84.
[0026] The nozzle 82 can be coupled adjacent to the
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tapered section 80, and can have a diameter 82a, which
can be smaller than the diameter 80a of the tapered sec-
tion 80. The smaller diameter 82a of the nozzle 82 can
facilitate the pressurized release of bone cement B from
the housing 14. Generally, the nozzle 82 can be sized
such that a distalmost end 82d of the nozzle 82 can be
substantially aligned with a distalmost end 14a of the
housing 14 to enable bone cement B to exit the bone
cement system 10 via the nozzle 82.
[0027] The tubular body 76 can extend between the
proximal end 72 and the distal end 74. The tubular body
76 can define a throughbore 86, which can be coaxially
aligned with the throughbore 84 of the distal end 74. The
tubular body 76 can generally have a uniform diameter
76a, which can be sized to enable the plunger 40 to move
within the tubular body 76. In one example, the diameter
76a of the tubular body 76 can be such that the conical
flange 60 of the second sealing member 58b can contact
an interior surface 76b of the tubular body 76 to keep the
bone cement B about the distalmost end 50a of the plung-
er 40. In addition, the diameter 76a can be sized such
that bone cement B released by the pressure release
system 18 can be received within the tubular body 76,
adjacent to the plunger 40 (Fig. 5).
[0028] In this regard, with reference to Figs. 1 and 3-5,
the pressure release system 18 can be used by the op-
erator to relieve excess pressure in the bone cement sys-
tem 10 by providing at least one passage for the release
of some of the pressurized bone cement B from the dis-
talmost end 50a of the plunger 40. In one example, the
pressure release system 18 can comprise a graspable
member 90 (Fig. 1) and a body 92 (Figs. 3-5). The graspa-
ble member 90 can be coupled to a proximal end 94 of
the body 92, and can enable the user to manipulate or
rotate the body 92. In one example, the graspable mem-
ber 90 can comprise an annular cap. If desired, the
graspable member 90 can include one or more indicia,
which can provide a visual cue for the operator regarding
the use of the body 92.
[0029] With reference to Figs. 4 and 5, the body 92 can
be sized to be received into the throughbore 44 defined
in the plunger 40. The body 92 can include the proximal
end 94 and a distal end 96. The distal end 96 can have
a diameter 96a, which can be larger than a diameter 92a
of the body 92. The diameter 96a of the distal end 96 can
cooperate with the countersink 53 of the plunger 40 and
the increased diameter of the throughbore 44 at the distal
end 50 of the plunger 40 to ensure that the distal end 96
of the body 92 remains adjacent to or within the distal
end 50 of the plunger 40.
[0030] With reference to Fig. 5, the distal end 96 of the
body 92 can also include at least one or a plurality of
slots 98. In one example, the body 92 can include a first
slot 98a and a second slot 98b. The first slot 98a can be
formed opposite the second slot 98b, or can be formed
about 180 degrees from the second slot 98b. Generally,
as illustrated in Fig. 5, the slots 98 can taper from a first
end 100 to a second end 101 to form a gentle slope. The

slots 98 can enable the bone cement B to flow behind
the distalmost end 50a of the plunger 40 to relieve pres-
sure from in front of the distalmost end 50a of the plunger
40.
[0031] In this regard, with reference to Fig. 5, the slots
98 can be rotated into alignment with the cross bore 54,
which can enable bone cement B to flow along the slots
98, through the cross bore 54 and into the tubular body
76 at an area defined behind the sealing members 58.
The flowing of at least a portion of the bone cement B
from the distalmost end 50a of the plunger 40 can reduce
a portion of the pressure acting on the distalmost end
50a of the plunger 40. This can be desirable in certain
instances, as too much pressure may reduce the preci-
sion of the dispensing of the bone cement B. When it is
not desirable to release pressure in the bone cement
system 10, the slots 98 can be rotated out of alignment
with the cross bore 54 (Fig. 4), thereby preventing the
release or flowing of the bone cement B beyond the dis-
talmost end 50a of the plunger 40.
[0032] In order to assemble the bone cement system
10, the dispenser housing 42 can be coupled to the hous-
ing 14 via the snap-fit engagement between the housing
14 and the dispenser housing 42. The plunger 40 can be
coupled to the housing 14 via the engagement between
the cap 41 and the dispenser housing 42, after the receipt
of the mixed bone cement B.
[0033] In this regard, the bone cement mixing system,
such as the OptiVac® bone cement mixing system man-
ufactured by Biomet, Inc. of Warsaw, Indiana, can be
coupled to the mating portion 36 of the dispenser housing
42. The bone cement B can then be inserted into the
dispenser housing 42. Then, the plunger 40 can be in-
serted into the dispenser housing 42, by coupling the cap
41 to the dispenser housing 42. The pressure release
system 18 can generally be coupled to the plunger 40
prior to coupling the plunger 40 with the dispenser hous-
ing 42. Thus, when the plunger 40 is coupled to the dis-
penser housing 42, the bone cement system 10 can be
ready for use with the anatomy.
[0034] In one example, with reference to Figs. 2 and
6, one or more cannulated access needles 102 and flex-
ible tubing member 104 can be used with the bone ce-
ment system 10 to dispense the bone cement B to a
desired location in the anatomy. With reference to Fig.
2, a desired one of the access needles 102 can be posi-
tioned at the desired location in the anatomy, and the
flexible tubing member 104 can couple the bone cement
system 10 to the cannulated throughbore in the access
needle 102. Thus, in this example, one end of the flexible
tubing member 104 can be coupled to or inserted into
the nozzle 82 of the distal end 74 and another end of the
flexible tubing member 104 can be coupled to the can-
nulated access needle 102.
[0035] With reference to Figs. 2 and 6, with the bone
cement system 10 coupled to the cannulated access nee-
dle 102, the user can begin to rotate the plunger 40 via
the graspable portion 52 to advance the plunger 40 within
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the dispenser housing 42. The plunger 40 can be ad-
vanced in the dispenser housing 42 until the distalmost
end 50a of the plunger 40 contacts the tapered section
80 of the distal end 65 of the dispenser housing 42, or
until the user has delivered a desired quantity of bone
cement B.
[0036] If, during the dispensing of the bone cement B,
the pressure acting on the distalmost end 50a of the
plunger 40 is too high as determined by the user, with
reference to Figs. 4 and 5, the user can rotate the pres-
sure release system 18 so that the slots 98 are aligned
with the cross bore 54 of the plunger 40. Generally, in
one example, the pressure release system 18 can be
rotated 90 degrees in either direction via the graspable
member 90 to align the slots 98 with the cross bore 54
(Fig. 5). The alignment of the slots 98 with the cross bore
54 can enable the bone cement B to flow behind the
sealing members 58 to relieve the pressure acting on the
distalmost end 50a. Once the user has determined that
enough pressure has been relieved, the user can rotate
the pressure release system 18 such that the slots 98
are no longer aligned with the cross bore 54 (Fig. 4). In
one example, the pressure release system 18 can be
rotated another 90 degrees to move the slots 98 out of
alignment with the cross bore 54. Thus, the bone cement
system 10 can enable the user to dispense bone cement
B at a desired pressure, which can be controlled via the
pressure release system 18.
[0037] With reference now to Figs. 7-9, in one example,
a bone cement system 200 can be employed to deliver
bone cement B to an anatomy. As the bone cement sys-
tem 200 can be similar to the bone cement system 10
described with reference to Figs. 1-6, only the differences
between the bone cement system 10 and the bone ce-
ment system 200 will be discussed in great detail herein,
and the same reference numerals will be used to denote
the same or similar components.
[0038] The bone cement system 200 can include a
housing 202, a dispenser system 204 and a pressure
release system or cut-off system 206. The dispenser sys-
tem 204 can cooperate with the housing 202 to enable
the selective dispensing of pressurized bone cement B
from the housing 202, and the cut-off system 206 can be
used to stop the flow of bone cement B from the housing
202.
[0039] The housing 202 can include the proximal end
20, a distal end 208 and a wall 209, which can couple
the proximal end 20 to the distal end 208. Generally, the
housing 202 can define the throughbore 26, which can
receive the dispenser system 204 and the pressurized
bone cement B. The proximal end 20 of the housing 202
can include the mating portion 28 and the grip 30. The
distal end 208 can include a slot 210 and a nozzle 212.
[0040] The slot 210 can be formed through the distal
end 208 of the housing 202, and can generally be formed
substantially perpendicular to the throughbore 26. The
slot 210 can be sized to receive the cut-off system 206,
as will be discussed herein. The slot 210 can be posi-

tioned adjacent to the nozzle 212. The nozzle 212 can
be in communication with the dispenser system 16 to
receive the pressurized bone cement B. The nozzle 212
can be coupled to various surgical instruments, such as
the access needle 102, if desired, to enable the bone
cement B to be dispensed from the housing 202 into a
selected portion of the anatomy.
[0041] The wall 209 can couple the proximal end 20 to
the distal end 208, and can surround and at least partially
enclose the throughbore 26. The wall 209 can taper from
the proximal end 20 to the distal end 208, and can gen-
erally define an opening 211 through which at least a
portion of the throughbore 26 and at least a portion of
the dispenser system 204 can be visible. Thus, the open-
ing 211 can enable the user to view the bone cement B
within the dispenser system 204.
[0042] The dispenser system 204 can include a plung-
er 220, the cap 222 and the dispenser housing 224. The
plunger 220 can be controlled by an operator to dispense
the bone cement B from the dispenser housing 224,
which can be disposed within the housing 202. An exte-
rior surface 220a of the plunger 220 can be generally
smooth, but can include at least one or a plurality of
threads, if desired, to assist in the advancement of the
plunger 220. Generally, the plunger 220 can move or
slide within the dispenser housing 224 to advance the
bone cement B through the nozzle 212.
[0043] The plunger 220 can also include the proximal
end 48 and a distal end 226. The proximal end 48 can
include the graspable portion 52, which can allow the
surgeon to control the advancement of the plunger 220
within the dispenser housing 224. The distal end 226 can
include the one or more grooves 56 and the one or more
sealing members 58. As discussed previously herein, the
first sealing member 58a can be received in the first
groove 56a, and the second sealing member 58b can be
received in the second groove 56b. Generally, the first
sealing member 58a and the second sealing member
58b can be sized to seal against the dispenser housing
42 to maintain the pressure of the bone cement B.
[0044] The cap 222 can be sized to mate with the hous-
ing 202, and can include the grip surface 63, a through-
bore 228 and the second mating portion 66. The through-
bore 228 can be defined through a center of the cap 222,
and can be sized to receive the plunger 220 therethrough.
In one example, the throughbore 228, can have a gen-
erally smooth surface to enable the plunger 220 to slid-
ably pass therethrough, but it should be understood that
the throughbore 228 could include threads, which could
mate with threads formed on the plunger 220, if desired.
The throughbore 228 can generally be formed in the cap
222 such that a centerline of the throughbore 228 is co-
axially aligned with a centerline of the dispenser housing
224. The second mating portion 66 can couple the cap
222 to the housing 202. In this regard, the second mating
portion 66 can cooperate with the mating portion 28 of
the housing 202 to securely, but releasably couple the
plunger 220 to the housing 202, as discussed previously
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with regard to the cap 41 and housing 14.
[0045] The dispenser housing 224 can be sized to fit
within the housing 14, and generally, the dispenser hous-
ing 224 can be retained within the housing 202 via a
snap-fit. The dispenser housing 224 can receive the bone
cement B from a suitable source, such as an OptiVac®
bone cement mixing system manufactured by Biomet,
Inc. of Warsaw, Indiana. The dispenser housing 224 can
include the proximal end 72 and a distal end 230, which
can be coupled together via the tubular body 76.
[0046] The proximal end 72 can couple the dispenser
housing 224 to the housing 202, via the engagement of
the clam-shell housing 202 about the transition portion
78. The proximal end 72 can also include the mating por-
tion 36. The distal end 230 can define a throughbore 234.
The diameter of the throughbore 234 can be substantially
smaller than the diameter of the tubular body 76, to tran-
sition the dispenser housing 224 into the nozzle 212. The
tubular body 76 can be sized to cooperate with the sealing
members 58 of the plunger 220 to assist the plunger 220
in pushing the bone cement B out of the dispenser hous-
ing 224 and into the nozzle 212 when the cut-off system
206 is in the first, opened position (Fig. 9).
[0047] With reference to Figs. 8 and 9, the cut-off sys-
tem 206 can be used to control the flow of the bone ce-
ment B out of the nozzle 212. In this regard, the cut-off
system 206 can be operable in a first, opened position
(Fig. 9) to enable the bone cement B to flow out of the
nozzle 212, and can be operable in a second, closed
position (Fig. 8) to prevent the flow of the bone cement
B out of the nozzle 212. The cut-off system 206 can in-
clude a member 236 and a pivot 238.
[0048] The member 236 can be received within the slot
210, and can generally be movable, rotatable or pivotable
about the pivot 238. Generally, the member 236 can be
rectangular, and at least a portion 236a of the member
236 can extend beyond the housing 202 to enable the
surgeon to manually move the member 236 about the
pivot 238. The member 236 can also define a bore 236b,
which can enable the bone cement B to flow through the
member 236, into the nozzle 212, when the cut-off system
206 is in the first, opened position (Fig. 9). The member
236 can include a throughbore that can receive the pivot
238, or the pivot 238 could be integrally formed with the
member 236, if desired. Generally, the pivot 238 can de-
fine a pivot point or pivot axis for the member 236, which
can enable the member 236 to be moved between the
first, opened position and the second, closed position. In
one example, the pivot 238 can comprise a post or arm
or pin, which can be coupled to or pass through the mem-
ber 236 and at least a portion of the housing 202 to enable
the member 236 to move relative to the housing 202, via
the pivot 238.
[0049] In this regard, the member 236 can be movable
to enable or prevent the flow of bone cement B through
the nozzle 212. Thus, when the bone cement system 200
is assembled, such that the dispenser housing 224 is
received in the housing 202 and the member 236 is cou-

pled to the housing 202 via the pivot 238, the bone cement
B can be received into the dispenser housing 224. In one
example, the bone cement B can be received from a suit-
able bone cement mixing device, such as the OptiVac®
bone cement mixing system manufactured by Biomet,
Inc. of Warsaw, Indiana.
[0050] Generally, with reference to Figs. 7-9, the bone
cement mixing system can be coupled to the mating por-
tion 36 of the dispenser housing 224, and then, the bone
cement B can be inserted into the dispenser housing 224.
After the bone cement mixing system is uncoupled from
the dispenser housing 224, the plunger 220 can be in-
serted into the dispenser housing 224, by coupling the
cap 222 to the housing 202. Then, the operator can move
the member 236 from the second, closed position to the
first, opened position, and can depress the plunger 220
to dispense bone cement B out of the nozzle 212. As
discussed with regard to the bone cement system 10,
the nozzle 212 can be coupled to various surgical instru-
ments to dispense the bone cement B into these various
instruments, such as the tubing member 104 and a can-
nulated needle 102, however, the nozzle 212 could be
positioned such that the nozzle 212 can advance bone
cement B directly into the anatomy.
[0051] With reference now to Figs. 10 and 11, in one
of various examples, a bone cement system 300 can be
employed to deliver bone cement B to an anatomy. As
the bone cement system 300 can be similar to the bone
cement system 10 described with reference to Figs. 1-6
and the bone cement system 200 described with refer-
ence to Figs. 7-9, only the differences between the bone
cement system 10, the bone cement system 200 and the
bone cement system 300 will be discussed in great detail
herein, and the same reference numerals will be used to
denote the same or similar components.
[0052] With reference to Figs. 10 and 11, the bone ce-
ment system 300 can include a housing 302, a dispenser
system 304 (Fig. 11) and a cut-off or pressure release
system 306 (Fig. 11). The dispenser system 304 can co-
operate with the housing 302 to enable the selective dis-
pensing of pressurized bone cement B from the housing
302, and the pressure release system 306 can be used
to reduce the pressure of the bone cement B exiting the
housing 302, in one example, by stopping the flow of
bone cement B.
[0053] With reference to Figs. 10-11, the housing 302
can include a proximal end 310 and a distal end 312,
which can cooperate to define the throughbore 26
through the housing 302. Generally, the housing 302 can
define the throughbore 26, which can receive the dis-
penser system 304 and the pressurized bone cement B.
The proximal end 310 of the housing 302 can include a
mating portion 310a, and a plunger grip system 314. The
mating portion 310a can couple the plunger grip system
314 to the housing 302. In one example, the mating por-
tion 310a can comprise a plurality of threads, however,
the mating portion 310a can comprise any mechanism
capable of coupling the plunger grip system 314 to the
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housing 302.
[0054] The plunger grip system 314 can include a
plunger housing 316, a plunger 318 (Fig. 11) and a grip
320 (Fig. 10). Generally, the plunger housing 316 can
define a throughbore 316a, and the plunger 318 can be
slidably or rotatably received within the throughbore
316a. The grip 320 can enable the operator to easily ma-
nipulate the plunger housing 316.
[0055] With reference to Fig. 11, the plunger housing
316 can be generally cylindrical, and can define a slight
taper from a first end 322 to a second end 324 to facilitate
an operator grasping the plunger housing 316. The first
end 322 of the plunger housing 316 can include a second
mating portion 326 and a plunger engagement feature
328. The second mating portion 326 can comprise
threads 326a, which can engage the mating portion 310a
of the housing 302 to couple the plunger grip system 314
to the housing 302. It should be noted, however, that the
second mating portion 326 can comprise any suitable
feature that can releasably couple the plunger housing
316 to the housing 302, such as a snap-fit, press-fit, me-
chanical fastener, etc.
[0056] The plunger engagement feature 328 can ena-
ble the plunger 318 to be advanced from the plunger
housing 316. In one example, the plunger engagement
feature 328 can comprise at least one or a plurality of
threads 328a formed about a circumference of a through-
bore 316a, which can engage the plunger 318 such that
the rotation of the plunger housing 316 can move the
plunger 318 relative to the plunger housing 316. It should
be understood, however, that any suitable mechanism
could be used to move the plunger 318 relative to the
plunger housing 316, such as a power source in commu-
nication with the plunger 318, etc. and further that the
plunger engagement feature 328 could be coupled to or
formed on an exterior surface of the plunger housing 316,
if desired.
[0057] The plunger 318 can be received within and
movable relative to the plunger housing 316. The plunger
318 can include a proximal end 330 and a distal end 332,
which can be coupled together via a plunger body 334.
The proximal end 330 can be retained within the second
end 324 of the plunger housing 316. The distal end 332
can include a plunger head 336, which can be coupled
to the plunger body 334 via a post 338 formed at the
distal end 332. The plunger head 336 can include a re-
tainer 340, a groove 342, a sealing member 344 and a
face 346.
[0058] The retainer 340 can receive the post 338 from
the proximal end 330, and in one example, the retainer
340 can define at least a slot 340a, which can receive a
portion of the post 338, such as a lip 338a formed on the
post 338. Generally, the retainer 340 can cooperate with
the post 338 to enable the plunger 318 to translate or
slide within the throughbore 26 as the plunger 318 is ro-
tated within the throughbore 26. The groove 342 can be
formed adjacent to the face 346, and can be sized to
receive the sealing member 344. The face 346 can push

the bone cement B out of the housing 302, with the aid
of the sealing member 344.
[0059] The plunger body 334 can be configured to en-
able the plunger 318 to move within the plunger housing
316. In one example, the plunger body 334 can include
a plurality of threads 351, which can matingly engage the
threads 328a of the plunger housing 316. The engage-
ment of the threads 351 with the threads 328a can allow
an operator to advance the plunger 318 through the dis-
penser system 304.
[0060] With reference to Figs. 10 and 11, the grip 320
can be formed on an external surface 352 (Fig. 11) of
the plunger housing 316. In one example, the grip 320
can be overmolded onto the external surface 352 of the
plunger housing 316, however, the grip 320 could be ad-
hesively bonded to a portion of the external surface 352.
The grip 320 can facilitate the operator’s engagement
with the plunger grip system 314.
[0061] With reference to Figs. 10 and 11, the distal end
312 of the housing 302 can include at least one window
34 and a nozzle 360. The window 34 can enable the
operator to view the bone cement B within the dispenser
system 304. With reference to Fig. 11, the nozzle 360
can be tapered, and can direct the pressurized bone ce-
ment B out of the housing 302. In one example, as dis-
cussed with regard to the bone cement system 10, the
nozzle 360 can be coupled to various surgical instru-
ments to dispense the bone cement B into these various
instruments, such as the tubing member 104 and a can-
nulated needle 102, however, the nozzle 360 could be
positioned such that the nozzle 360 can advance bone
cement B directly into the anatomy. The nozzle 360 can
be in communication with the dispenser system 304 to
receive the bone cement B.
[0062] With reference to Fig. 11, the dispenser system
304 can be sized to fit within the housing 302, and gen-
erally, the dispenser system 304 can be retained in a
snap-fit fashion within the housing 302 by the clamshell
nature of the housing 302. The dispenser system 304
can receive the bone cement B from a suitable source,
such as an OptiVac® bone cement mixing system man-
ufactured by Biomet, Inc. of Warsaw, Indiana. The dis-
penser system 304 can define one or more tubular hous-
ing sections 362 for receipt of the bone cement B. In one
example, the dispenser system 304 can include a first
tubular section 362a, a second tubular section 362b and
a third tubular section 362c.
[0063] The first tubular section 362a can have a diam-
eter D1, which can be larger than a diameter D2 of the
second tubular section 362b. The first tubular section
362a can be positioned near the mating portion 28 of the
housing 302. The first tubular section 362a can define a
tapered section 364a, which can transition the first tubu-
lar section 362a to the second tubular section 362b. The
second tubular section 362b can also define a tapered
section 364b, which can transition the second tubular
section 362b into the third tubular section 362c. The sec-
ond tubular section 362b can define a slot 363, which
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can receive at least a portion of the pressure release
system 306 therein. The third tubular section 362c can
have a diameter D3, which can be smaller than the di-
ameter D2 of the second tubular section 362b. The third
tubular section 362c can be positioned adjacent to and
in communication with the nozzle 360. The progressive
reduction in the diameters D1-D3 from the first tubular
section 362a to the third tubular section 362c can further
pressurize the bone cement B, as the bone cement B is
pushed towards the nozzle 360 by the plunger 318.
[0064] With continuing reference to Fig. 11, the pres-
sure release system 306 can be coupled to the distal end
312 of the housing 302. The pressure release system
306 can stop the flow of the bone cement B, and thus,
can reduce the pressure of the bone cement B exiting
the nozzle 360. In one example, the pressure release
system 306 can include a trigger 370, a biasing member
or spring 372 and a blade 374.
[0065] The trigger 370 can be coupled to the distal end
312 of the housing 302 by a post 376 formed on the hous-
ing 302. The trigger 370 can comprise any suitable shape
that can enable the operator to easily manipulate and
depress the trigger 370. In one example, the trigger 370
can include a concave depression 370a, which can be
sized to receive the operator’s finger. The trigger 370 can
also include a pivot axis or bore 378, which can be re-
ceived on the post 376 such that the trigger 370 can rotate
or pivot about the post 376 relative to the housing 302.
Typically, the pivot bore 378 can be positioned on an end
of the trigger 370, which is opposite a coupling post 380.
The coupling post 380 can couple the spring 372 to the
trigger 370, and can couple the blade 374 to the trigger
370.
[0066] The spring 372 can be coupled at one end to
the trigger 370 at the coupling post 380. The other end
of the spring 372 can bias against the second tubular
section 362b, adjacent to the slot 363. The spring 372
can provide a force against the depression of the trigger
370 so that the trigger 370 can be generally biased in a
first position. Thus, in order to depress the trigger 370 or
move the trigger 370 into a second position, the operator
can overcome the force of the spring 372. Once the op-
erator releases the trigger 370, the force of the spring
372 can move the trigger 370 back into the first position.
The depression of the trigger 370 or movement of the
trigger 370 into the second position can move the blade
374 from a first position to a second position.
[0067] In this regard, the blade 374 can be coupled at
an end to the coupling bore 380. Generally, the blade
374 can have a length L, which can enable the blade 374
to be retained within a portion of the slot 363 when the
trigger 370 is in a first position, and enables the blade
374 to extend through the slot 363 to block the flow of
bone cement B through the second tubular section 362b
when the trigger 370 is in the second position. In this
regard, the trigger 370, when depressed by the operator,
can move the blade 374 to cut-off or block the flow of
bone cement through the dispenser system 304, which

can reduce the pressure of the bone cement B exiting
the nozzle 360.
[0068] With the dispenser system 304 retained within
the distal end 312 of the housing 302, and the pressure
release system 306 coupled to the distal end 312 of the
housing 302, a bone cement mixing system can be cou-
pled to the mating portion 310a of the housing 302. As
discussed, the bone cement mixing system can comprise
any suitable bone cement mixing system, such as the
OptiVac® bone cement mixing system manufactured by
Biomet, Inc. of Warsaw, Indiana. The bone cement B can
be received into the tubular sections 362 of the dispenser
system 304. The bone cement mixing system can be
removed from the housing 302, and then, the plunger
grip system 314 can be coupled to the mating portion
310a of the housing 302 via the second mating portion
326.
[0069] The operator can rotate the plunger housing
316 using the grip 320 to advance the plunger 318 into
the dispenser system 304. The advancement of the
plunger 318 can push the bone cement B into and out of
the nozzle 360. If, during the dispensing of the bone ce-
ment B, the pressure of the bone cement B becomes to
high, or if the operator wishes to stop or cut-off the flow
of the bone cement B, the operator can depress the trig-
ger 370. The movement of the trigger 370 from the first
position to the second, depressed position can cause the
blade 374 to block or cut-off the flow of bone cement B
through the dispenser system 304.
[0070] Accordingly, the bone cement systems 10, 200,
300 described herein can enable an operator to dispense
bone cement B at a desired pressure, which can be con-
trolled via the pressure release system 18, 306 or cut-off
system 206. The controlled release of the bone cement
B can provide the operator with flexibility in the dispensing
of the bone cement B, which can enable the bone cement
B to be used in a variety of applications. In addition, by
enabling a suitable bone cement mixing system to be
releasably coupled to the bone cement systems 10, 200,
300, the operator can easily fill the bone cement systems
10, 200, 300 with little mess or contact with the actual
bone cement B.
[0071] While specific examples have been described
in the specification and illustrated in the drawings, it will
be understood by those of ordinary skill in the art that
various changes can be made and equivalents can be
substituted for elements thereof without departing from
the scope of the present teachings. Furthermore, the mix-
ing and matching of features, elements and/or functions
between various examples is expressly contemplated
herein so that one of ordinary skill in the art would ap-
preciate from the present teachings that features, ele-
ments and/or functions of one example can be incorpo-
rated into another example as appropriate, unless de-
scribed otherwise, above. Moreover, many modifications
can be made to adapt a particular situation or material
to the present teachings without departing from the es-
sential scope thereof. Therefore, it is intended that the
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present teachings not be limited to the particular exam-
ples illustrated by the drawings and described in the spec-
ification, but that the scope of the present teachings will
include any embodiments falling within the foregoing de-
scription.
[0072] For example, while the dispenser system 16,
204, 304 has been described herein as being secured
within the housing 14, 202, 304 for receiving the bone
cement B from a suitable bone cement mixing system,
those of skill in the art will appreciate that the present
disclosure, in its broadest aspects, may be constructed
somewhat differently. In this regard, with reference to
Figs. 12 and 13, a bone cement system 400 can include
a housing 402, a dispenser system 404 and a plunger
406, which can move relative to the housing 402. The
housing 402 can be reusable, and can include a rotatable
window 408, which can be moved between an opened
position (Fig. 13) and a closed position (Fig. 12) to receive
the dispenser system 404. The dispenser system 404
can generally be pre-filled with the bone cement B, and
can generally be employed for one-time use. Once the
dispenser system 404 is placed and secured within the
housing 402, the plunger 406 can be advanced to push
the bone cement B out of the dispenser system 404, and
out of the housing 402. Once a desired amount of bone
cement B has been dispensed from the housing 402, or
once the dispenser system 404 is emptied, the window
408 can be moved from the closed position (Fig. 12) to
the opened position (Fig. 13), and the dispenser system
404 can be removed from the housing 402. The housing
402 is then ready to receive a new pre-filled dispenser
system 404.

Claims

1. A bone cement system (10) comprising:

a housing (14) that defines at least a through-
bore (26) that extends from a proximal end (20)
of the housing to a distal end (22) of the housing;
a dispenser housing (42) received in the
throughbore of the housing (14) that is adapted
to receive a bone cement;
a plunger (40) releasably coupled to the proxi-
mal end (20) of the housing and received into
the dispenser housing (42) so that movement of
the plunger (40) relative to the dispenser hous-
ing (42) dispenses the bone cement from the
distal end (22) of the housing, wherein the plung-
er (40) has a proximal end (48) and a distal end
(50), with a throughbore (44) defined from the
proximal end to the distal end, and a cross bore
(54) formed at the distal end (50); and
a pressure release system (18) coupled to the
housing (14) that is movable to release pressure
within the dispenser housing (42) without mov-
ing the plunger (40); wherein the pressure re-

lease system comprises:

a body (92) received within the throughbore
(44) of the plunger (40), the body (92) hav-
ing a proximal end (94) and a distal end (96),
and at least one slot (98) defined in the distal
end, and
wherein the body (92) is rotatable via the
proximal end (94) relative to the plunger (40)
so that the at least one slot (98) is aligned
with the cross bore (54).

2. The system of Claim 1, wherein the alignment of the
at least one slot with the cross bore enables bone
cement to flow from a distalmost end of the plunger
into the slot and out the cross bore so that at least a
portion of the bone cement enters an area in the
dispenser housing behind the distalmost end of the
plunger.

3. The system of Claim 1, wherein the at least one slot
includes two slots each formed on opposite sides of
the body.

4. The system of Claim 1, wherein the cross bore is
formed about perpendicular to a longitudinal axis of
the plunger.

5. The bone cement system of claim 1, wherein:

a distalmost end of the plunger is adjacent to
the bone cement to enable the plunger to push
the bone cement out of the distal end of the hous-
ing, the plunger having a proximal end, a distal
end and a throughbore defined from the proxi-
mal end to the distal end; and
the pressure release system received within the
throughbore of the plunger and rotatable relative
to the plunger to allow bone cement to flow be-
hind the distalmost end of the plunger to release
pressure within the dispenser housing.

6. The system of Claim 5, wherein the plunger is re-
leasably coupled to the housing by a cap that defines
a throughbore, the throughbore defining a plurality
of threads that engage a plurality of threads formed
about a body of the plunger to enable the plunger to
be rotatably advanced into the dispenser housing.

7. The system of Claim 5, wherein the bone cement
flows into an area defined between the plunger and
the dispenser housing.

8. The system of Claim 7, wherein the plunger includes
a cross bore formed in the distal end, and the pres-
sure release system further comprises:
a body received within the throughbore of the plung-
er, the body having a proximal end that includes a
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graspable portion and a distal end, and at least one
slot defined in the distal end, which can be aligned
with the cross bore to enable the bone cement to
flow behind the distalmost end of the plunger.

9. The system of Claim 8, wherein the cross bore is
formed about perpendicular to the throughbore of
the plunger.

10. The system of Claim 1, wherein the dispenser hous-
ing defines a throughbore extending from a proximal
end of the dispenser housing to a distal end of the
dispenser housing and the plunger is received in the
throughbore of the dispenser housing.

11. The system of claim 10, wherein the plunger is adapt-
ed to push bone cement through the distal end of
the dispenser housing and the distal end of the hous-
ing as the plunger moves in a direction from the prox-
imal end of the housing to the distal end of the hous-
ing.

12. The system of claim 1, wherein the cross bore com-
municates with the throughbore of the plunger and
extends in a radial direction completely through the
plunger.

13. The system of claim 4, wherein the pressure release
system is rotatable relative to the plunger to allow
bone cement to flow behind a distalmost end of the
plunger without translating the pressure release sys-
tem along the longitudinal axis of the plunger.

Patentansprüche

1. Knochenzement-System (10), umfassend:

ein Gehäuse (14), das mindestens eine Durch-
gangsbohrung (26) definiert, die sich von einem
proximalen Ende (20) des Gehäuses zu einem
distalen Ende (22) des Gehäuses erstreckt,
ein in der Durchgangsbohrung des Gehäuses
(14) aufgenommenes Spendergehäuse (42),
das zum Aufnehmen eines Knochenzements
angepasst ist,
einen Kolben (40), der lösbar mit dem proxima-
len Ende (20) des Gehäuses gekoppelt und in
das Spendergehäuse (42) aufgenommen ist, so
dass die Bewegung des Kolbens (40) relativ
zum Spendergehäuse (42) den Knochenze-
ment vom distalen Ende (22) des Gehäuses ab-
gibt, wobei der Kolben (40) ein proximales Ende
(48) und ein distales Ende (50) mit einer vom
proximalen Ende bis zum distalen Ende definier-
ten Durchgangsbohrung (44) und einer am dis-
talen Ende (50) ausgebildeten Querbohrung
(54) aufweist,

und ein mit dem Gehäuse (14) gekoppeltes Dru-
ckentlastungssystem (18), das zum Entlasten
von Druck innerhalb des Spendergehäuses (42)
beweglich ist, ohne den Kolben (40) zu bewe-
gen, wobei das Druckentlastungssystem Fol-
gendes umfasst:
einen Körper (92), der innerhalb der Durch-
gangsbohrung (44) des Kolbens (40) aufgenom-
men ist, wobei der Körper (92) ein proximales
Ende (94) und ein distales Ende (96) und min-
destens einen in dem distalen Ende definierten
Schlitz (98) aufweist, und wobei der Körper (92)
über das proximale Ende (94) relativ zum Kol-
ben (40) drehbar ist, so dass der mindestens
eine Schlitz (98) mit der Querbohrung (54) ge-
fluchtet ist.

2. System nach Anspruch 1, wobei die Fluchtung des
mindestens einen Schlitzes mit der Querbohrung
dem Knochenzement ermöglicht, von einem distals-
ten Ende des Kolbens in den Schlitz und aus der
Querbohrung zu fließen, so dass mindestens ein Teil
des Knochenzements in einen Bereich im Spender-
gehäuse hinter dem distalsten Ende des Kolbens
gelangt.

3. System nach Anspruch 1, wobei der mindestens ei-
ne Schlitz zwei Schlitze beinhaltet, die jeweils auf
gegenüberliegenden Seiten des Körpers ausgebil-
det sind.

4. System nach Anspruch 1, wobei die Querbohrung
etwa senkrecht zu einer Längsachse des Kolbens
ausgebildet ist.

5. Knochenzementsystem nach Anspruch 1, wobei:

ein distalstes Ende des Kolbens angrenzend an
den Knochenzement ist, um dem Kolben zu er-
möglichen, den Knochenzement aus dem dis-
talen Ende des Gehäuses zu drücken, wobei
der Kolben ein proximales Ende, ein distales En-
de und eine vom proximalen Ende bis zum dis-
talen Ende definierte Durchgangsbohrung auf-
weist,
und das innerhalb der Durchgangsbohrung des
Kolbens aufgenommene und in Bezug auf den
Kolben drehbare Druckentlastungssystem, um
dem Knochenzement zu ermöglichen, hinter
dem distalsten Ende des Kolbens zu fließen, um
Druck innerhalb des Spendergehäuses freizu-
setzen.

6. System nach Anspruch 5, wobei der Kolben lösbar
mit dem Gehäuse durch eine Kappe gekoppelt ist,
die eine Durchgangsbohrung definiert, wobei die
Durchgangsbohrung eine Vielzahl von Gewinden
definiert, die in eine Vielzahl von Gewinden eingrei-
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fen, die um einen Körper des Kolbens herum aus-
gebildet sind, um zu ermöglichen, dass der Kolben
drehbar in das Spendergehäuse eingeführt werden
kann.

7. System nach Anspruch 5, wobei der Knochenze-
ment in einen zwischen dem Kolben und dem Spen-
dergehäuse definierten Bereich fließt.

8. System nach Anspruch 7, wobei der Kolben eine
Querbohrung beinhaltet, die im distalen Ende aus-
gebildet ist, und das Druckentlastungssystem ferner
Folgendes umfasst:
einen Körper, der innerhalb der Durchgangsbohrung
des Kolbens aufgenommen ist, wobei der Körper ein
proximales Ende aufweist, das einen greifbaren Ab-
schnitt und ein distales Ende beinhaltet, und min-
destens einen Schlitz, der in dem distalen Ende de-
finiert ist, der mit der Querbohrung gefluchtet werden
kann, damit der Knochenzement hinter dem distals-
ten Ende des Kolbens fließen kann.

9. System nach Anspruch 8, wobei die Querbohrung
etwa senkrecht zur Durchgangsbohrung des Kol-
bens ausgebildet ist.

10. System nach Anspruch 1, wobei das Spendergehäu-
se eine Durchgangsbohrung definiert, die sich von
einem proximalen Ende des Spendergehäuses zu
einem distalen Ende des Spendergehäuses er-
streckt, und der Kolben in der Durchgangsbohrung
des Spendergehäuses aufgenommen wird.

11. System nach Anspruch 10, wobei der Kolben ange-
passt ist, um Knochenzement durch das distale En-
de des Spendergehäuses und das distale Ende des
Gehäuses zu drücken, während sich der Kolben in
eine Richtung vom proximalen Ende des Gehäuses
zum distalen Ende des Gehäuses bewegt.

12. System nach Anspruch 1, wobei die Querbohrung
mit der Durchgangsbohrung des Kolbens in Verbin-
dung steht und sich in radialer Richtung vollständig
durch den Kolben erstreckt.

13. System nach Anspruch 4, wobei das Druckentlas-
tungssystem in Bezug auf den Kolben drehbar ist,
so dass Knochenzement hinter einem distalsten En-
de des Kolbens fließen kann, ohne das Druckentlas-
tungssystem entlang der Längsachse des Kolbens
zu verschieben.

Revendications

1. Système de ciment osseux (10) comprenant :

un boîtier (14) qui définit au moins un alésage

traversant (26) qui s’étend d’une extrémité
proximale (20) du boîtier à une extrémité distale
(22) du boîtier ;
un boîtier distributeur (42) reçu dans l’alésage
traversant du boîtier (14) qui est conçu pour re-
cevoir un ciment osseux ;
un piston (40) couplé de façon libérable à l’ex-
trémité proximale (20) du boîtier et reçu dans le
boîtier distributeur (42) de sorte que le déplace-
ment du piston (40) par rapport au boîtier distri-
buteur (42) délivre le ciment osseux depuis l’ex-
trémité distale (22) du boîtier, ledit piston (40)
comportant une extrémité proximale (48) et une
extrémité distale (50), un alésage traversant
(44) étant défini de la partie proximale à l’extré-
mité distale, et un alésage transversal (54) étant
formé au niveau de l’extrémité distale (50) ; et
un système de libération de pression (18) couplé
au boîtier (14) qui est mobile pour relâcher la
pression au sein du boîtier distributeur (42) sans
déplacer le piston (40) ; ledit système de libéra-
tion de pression comprenant :

un corps (92) reçu au sein de l’alésage tra-
versant (44) du piston (40), le corps (92)
comportant une extrémité proximale (94) et
une extrémité distale (96), et au moins une
fente (98) étant définie dans l’extrémité dis-
tale, et
ledit corps (92) pouvant pivoter par l’inter-
médiaire de l’extrémité proximale (94) par
rapport au piston (40) de sorte que ladite au
moins une fente (98) soit alignée avec l’alé-
sage transversal (54).

2. Système selon la revendication 1, ledit alignement
de ladite au moins une fente avec l’alésage trans-
versal permettant l’écoulement du ciment osseux de
l’extrémité la plus distale du piston dans la fente et
hors de l’alésage transversal de sorte qu’au moins
une partie du ciment osseux pénètre dans une zone
dans le boîtier distributeur derrière l’extrémité la plus
distale du piston.

3. Système selon la revendication 1, ladite au moins
une fente comportant deux fentes formées chacune
sur des côtés opposés du corps.

4. Système selon la revendication 1, ledit alésage
transversal étant formé à peu près perpendiculaire-
ment à l’axe longitudinal du piston.

5. Système de ciment osseux selon la revendication 1 :

l’extrémité la plus distale du piston étant adja-
cente au ciment osseux pour permettre au pis-
ton de faire sortie le ciment osseux de l’extrémité
distale du boîtier, le piston comportant une ex-
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trémité proximale, une extrémité distale et un
alésage traversant défini de l’extrémité proxima-
le à l’extrémité distale ; et
le système de libération de pression étant reçu
au sein de l’alésage traversant du piston et pou-
vant pivoter par rapport au piston pour permettre
l’écoulement du ciment osseux derrière l’extré-
mité la plus distale du piston pour relâcher la
pression au sein du boîtier distributeur.

6. Système selon la revendication 5, ledit piston étant
couplé de façon libérable au boîtier par un capuchon
qui définit un alésage traversant, l’alésage traver-
sant définissant une pluralité de filetages qui enga-
gent une pluralité de filetages formés autour d’un
corps du piston pour permettre l’avancée du piston
par rotation au sein du boîtier distributeur.

7. Système selon la revendication 5, ledit ciment os-
seux s’écoulant dans une zone définie entre le piston
et le boîtier distributeur.

8. Système selon la revendication 7, ledit piston com-
portant un alésage transversal formé dans l’extrémi-
té distale, et ledit système de libération de pression
comprenant en outre :
un corps reçu au sein de l’alésage traversant du pis-
ton, le corps comportant une extrémité proximale qui
inclut une partie préhensible et une extrémité distale,
et au moins une fente définie dans l’extrémité distale,
qui peut être alignée avec l’alésage transversal pour
permettre l’écoulement du ciment osseux derrière
l’extrémité la plus distale du piston.

9. Système selon la revendication 8, ledit alésage
transversal étant formé à peu près perpendiculaire-
ment à l’alésage traversant du piston.

10. Système selon la revendication 1, ledit boîtier distri-
buteur définissant un alésage traversant s’étendant
d’une extrémité proximale du boîtier distributeur à
une extrémité distale du boîtier distributeur et ledit
piston étant reçu dans l’alésage traversant du boîtier
distributeur.

11. Système selon la revendication 10, ledit piston étant
conçu pour pousser le ciment osseux à travers l’ex-
trémité distale du boîtier distributeur et l’extrémité
distale du boîtier alors que le piston se déplace dans
une direction allant de l’extrémité proximale du boî-
tier à l’extrémité distale du boîtier.

12. Système selon la revendication 1, ledit alésage
transversal communiquant avec l’alésage traversant
du piston et s’étendant dans une direction radiale
entièrement à travers le piston.

13. Système selon la revendication 4, ledit système de

libération de pression pouvant pivoter par rapport au
piston pour permettre l’écoulement du ciment os-
seux derrière l’extrémité la plus distale du piston
sans translation du système de libération de pres-
sion le long de l’axe longitudinal du piston.
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