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SPACER MOLDS WITH RELEASABLE SECUREMENT

Cross-Reference to Related Application

[0001] This application claims priority from U.S. Provisional Application Serial No.
61/109,355, filed October 29, 2008, the contents of which are incorporated herein by reference in

their entirety.

FIELD OF THE INVENTION

[0002] The present invention is directed to molds for forming orthopedic implants and,

more particularly, to molds for forming temporary spacer orthopedic implants.

BACKGROUND OF THE INVENTION

[0003] From time to time, orthopedic implants such as a knee replacement and the tissue
around the implant can become infected. The infected implant is removed, and it conventionally
takes four to eight weeks or more to adequately treat the infection during which time the implant
site is kept immobile. This may cause unused muscles to contract and shrink the space
previously occupied by the joint implant that connected articulating bones such as the space
between the end of a femur and the tibia bone in the case of a knee replacement.

[0004] To prevent the shrinkage of the implant site, one treatment is to replace the
infected permanent implant with a temporary implant or spacer made of an antibiotic-filled
cement to fill the void. The spacer preserves the distance between the adjoining bones so that
muscle cannot overly contract while the infection is being cleared from the implant site.
Additionally, once positioned within the body, the antibiotic leaches out of the spacer to treat
tissue near the spacer and prevent further spreading of the infection. The spacer is usually left in
the void for four to eight weeks, but can be implanted for up to six months to clear the infection.
Once the infection is cleared, the spacer is replaced with a new permanent implant. Ideally this
type of spacer will allow some movement and preserve joint spacing, but is not usually intended
to support the loads encountered by healthy bone or permanent, long term implants.

[0005] Some known spacers are pre-made and are provided to the physicians performing
the surgery. This usually provides little or no opportunity for the physicians to significantly

customize or modify the spacer to match the size of a patient’s implant site. The pre-made
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spacers also cannot be easily and quickly modified to change the implant configuration. For
instance, the physician may at first desire a knee implant to have a medullar stem to be placed
axially into a medullary cavity in the femur or tibia but then reverse that decision upon opening
the implant site. At that point, however, it may not be convenient, or even possible, to remove
such a stem from a pre-made knee implant.

[0006] Other spacers are molded by the physicians by filling molds with curable cement
during the surgical procedure. In these cases, when hard molds are used, substantial
customization is not possible when a mold is provided in one size and configuration. Also,
relatively cumbersome, time consuming, and messy procedures are used to fill the molds. For
instance, such hard molds are usually filled by pouring the antibiotic filled cement into mold
pieces and then placing the cement into all spaces in the mold by using a spoon or spatula. In
other cases, the molds are inserted in-situ at the surgical site and the implant is made while the
mold is in-situ.

[0007] Other known relatively soft silicone spacer molds are enclosed for injecting
cement into the mold from a cement gun with a nozzle. To fill all of the spaces in the enclosed
mold, extra time and effort by the physician is required to shift and/or rotate the nozzle of the
cement gun in different directions within the mold. Thus, a spacer mold is desired that permits
physicians to easily and quickly select and adjust the size and configuration of the spacer mold,

even while the implant site is accessible, and efficiently and cleanly fill the spacer mold.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a back and right side perspective view of one form of an assembled

femoral mold assembly according to the present invention;

[0009] FIG. 2 is an exploded perspective view of the mold assembly of FIG. 1;

[0010] FIG. 3 is a right side cross-sectional view of the assembled mold assembly of
FIG. 1,

[0011] FIG. 4 is a front elevational view of a femoral implant formed with the mold

assembly of FIG. 1;

[0012] FIG. 5. a cross-sectional view of a locking member taken along line V-V on FIG.
2;
[0013] FIG. 6 is a bottom perspective view of a portion of the mold assembly of FIG. 1
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showing a member in position to cover and uncover a stem-forming cavity on a mold member;
[0014] FIG. 7 is a front perspective view of one form of an assembled tibial mold

assembly according to the present invention;

[0015] FIG. 8 is an exploded perspective view of the mold assembly of FIG. 7;

[0016] FIG. 9 is a top view of an upper mold piece of the mold assembly of FIG. 7;
[0017] FIG. 10 is a top view of a lower mold piece of the mold assembly of FIG. 7;
[0018] FIG. 11 is a left side, cross-sectional view of the assembled mold assembly of

FIG. 7 cut through a stem portion of the mold;

[0019] FIG. 12 is a left side cross-sectional view of the assembled mold assembly of FIG.

7 cut through a cement gun port formed on the mold assembly;

[0020] FIG. 13 is a front perspective view of the tibial implant formed by the mold

assembly of FIG. 7; and

[0021] FIG. 14 is a right side cross-sectional view of the tibial implant of FIG. 12.
DETAILED DESCRIPTION

[0022] Referring to FIGS. 1-3, a mold assembly 10 for forming a temporary prosthesis

100 (shown in FIG. 4) has at least two mold members 12 and 14 that define a generally enclosed
interior cavity 16 for forming the temporary prosthesis 100. Mold members 12 and 14 may be
provided in a number of different alternative sizes to form implants to match the size of a
patient’s anatomy, such as a knee joint. In one form, the mold assembly 10 is provided in at least
four different alternative sizes when the implant 100 is a femoral knee implant, such as 66 x 57.5
mm, 70 x 61.5 mm, 74.5 x 65 mm, and 79 x 70.5 mm, where the first value relates to the size in
the medial/lateral direction and the second value relates to the size in the anterior/posterior
direction. The pieces of the mold assembly 10 for forming the different sizes may be provided
together in a kit so that the physician can select the proper size mold pieces while the implant site
is open. To provide even greater flexibility, the mold assembly 10 is configured to provide the
option of a stemmed implant or a non-stemmed implant which can be decided during the surgical
procedure as explained below.

[0023] Additionally, the mold members 12 and 14 can also form femoral knee implants
that are configured to be placed on a specific leg, i.e., a left leg implant or a right leg implant, for

each mold size to provide even greater adaptability for the physician while providing a
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temporary implant that better fits either the natural or abnormal curvature of the knee joint.
[0024] Furthermore, an initially separate securement structure 18 can be detachably
mounted on the mold members 12 and 14 for securing the mold members 12 and 14 to each other
while the interior cavity 16 (FIG. 3) is being filled with a pressurized, curable material to form
the temporary prosthesis 100 in the cavity 16. The securement structure 18 can be easily and
quickly mounted on, and removed from, the mold members 12 and 14 without the use of a tool
providing the physician with a very convenient, quick, and clean system for forming temporary
spacer implants while the implant site is open.

[0025] In more detail, the two mold members 12 and 14 respectively form an upper mold
member and a lower mold member that mate together and are secured to each other by the
securement structure 18. One of the mold members 12 or 14 also has two holes 13 that receive
protrusions 15 (FIG. 2) from the other of the two members 12 or 14 to index the two members to
each other and to limit horizontal motion relative to each other. While the two mold members 12
and 14 are the only pieces in the illustrated example that receive curing material to form the
implant, it will be understood that the mold assembly 10 may contain more than two pieces to
define cavity 16.

[0026] For the illustrated example, as shown on FIG. 3, the two mold members 12 and 14
respectively have interior and opposite surfaces 20 and 22 that define cavity 16. The surfaces 20
and 22 are shaped to form a femoral knee implant 100 as shown on FIG. 4 with an articulating,
rounded main portion 102 to be mounted on a tibial implant, a lateral condyle 104 and a medial
condyle 106 that both generally extend anteriorly from the main body 102, a posterior flange
108, and an optional stem portion 110 extending superiorly from the main portion 102 for
insertion into a medullary canal on the patient’s femur to anchor the implant 100 on the bone.
The distal end portions of the implant’s condyles 104 and 106 and the posterior flange 108
generally extend in a superior-inferior. The interior surfaces 20 and 22 respectively form a
superior, bone-engaging surface 118 of the implant 100 and an inferior articulating surface 120
for engaging a tibial implant.

[0027] In order to remove the temporary implant 100 from the cavity 16 after it is formed
or cured, the two mold members 12 and 14 are at least partially separable from one another.
Thus, while the illustrated mold members 12 and 14 are depicted as completely separate pieces,

it will be understood that the two pieces may be integrally formed. In that case, the two mold
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members 12 and 14 may be attached to each other by a living hinge or other similar integral and
flexible structure, or the two mold members 12 and 14 may only have certain portions that can be
bent back or torn away to expose implant 100 in cavity 16 for its removal therefrom.

[0028] In one form, the securement structure 18 includes at least two frame members 24
and 26 disposed on different sides of the two mold members 12 and 14, and at least one locking
member (although six locking members 28A-28F are shown here) interconnecting the two frame
members 24 and 26. In the illustrated form, the two frame members 24 and 26 are disposed on
opposite sides 30 and 32 (such as the left and right sides) of the mold members 12 and 14 so that
the locking members 28A-28F extend generally parallel in a left-to-right direction across the
mold members 12 and 14. It will be appreciated, however, that while the frame members 24 and
26 are placed on the left and right sides 30 and 32 (or lateral and medial sides relative the shape
of the implant the molds 12 and 14 will form), the frame members 24 and 26 could be placed on
the anterior/posterior or superiot/inferior sides of the implant instead. Otherwise, the frame
members 24 and 26 may be placed on any sides of the mold members that are spaced from each
other.

[0029] In the illustrated form, the locking members 28 A-28F restrict further separation of
the frame members 24 and 26 from each other. So interconnected, the frame members 24 and 26
restrict separation of the two mold members 12 and 14 from each other in a left-right, or X’
direction as shown on FIG. 1 and indicated by the Cartesian scale. The frame members 24 and
26 restrict such motion by the mold members 12 and 14 because the mold members are disposed
between the frame members 24 and 26.

[0030] The frame members 24 and 26 have a generally identical construction in the
illustrated form with a generally flat main wall 34 and an outer rim 36 that extends laterally from
the main wall 34; the main wall 34 and outer rim 36 generally defining an interior 38 of the
frame members 24 and 26. A number of crossing flanges 40 extend in the interior 38 from the
main wall 34 with the same thickness as the outer rim 36. When the mold assembly 10 is
assembled, the frame members 24 and 26 both face the same direction so that one side 30 or 32
of the mold members 12 and 14 faces, and is pressed against, the main wall 34 on one of the
frame members 24 or 26, while the other side 30 or 32 of the mold members 12 and 14 faces, and
is pressed against, the flanges 40 on the other frame member 24 or 26.

[0031] The non-threaded locking members 28 A-28F have elongate members 42, such as
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a pin, bar, or rod or other member that extends across the mold members 12 and 14. The left
frame member 24 has at least one through-hole, but here six through-holes 44A-44F to match the
number of locking members 28A-28F. Likewise, the right frame member 26 has through-holes
46A-46F that align with, or more specifically are generally coaxial with, the through-holes 44A-
44F to form pairs of aligned holes to rececive one of the locking members 28A-28F. For
example, through-holes 44A and 46A respectively on frame members 24 and 26 are generally
coaxial to receive the locking member 28A. For both of the frame members 24 and 26, the
through-holes are defined by the main wall 34 and collars 48 extending interiorly from the main
wall 34.

[0032] With the locking members 28 A-28F assembled to the frame members 24 and 26,
at least two of the locking members extend generally parallel to each other on different sides
(here upper and lower sides) of the two mold members 12 and 14. In the illustrated form, three
of the locking members 28A-28C extend below lower mold member 14 while the other three
locking members 28D-28F extend above the upper mold member 12. With this configuration
where the mold members 12 and 14 are disposed between the locking members 28A-28F, the
locking members further restrict separation of the mold members 12 and 14 away from each
other in an up-down or ‘y’ direction as shown in FIG. 1.

[0033] To restrict movement of the mold members 12 and 14 in the front-back or ‘z’
direction, the two mold members 12 and 14 have an array of exteriorly extending flanges 50 each
with an outer edge 52 defining a recess 54. The recesses 54 are aligned to receive the locking
members 28A-28F in order to mount the locking members 28A-28F on the mold assemblies 12
and 14. In one form, the recesses 54 are semicircular to flushly receive a cylindrical surface 56,
for example, of each of the locking members 28A-28F.

[0034] Whether or not the recesses 54 are semi-circular, the outer edges 52 may have
forward and rear portions 57 and 58 that define the recesses 54 to be sufficiently deep so that the
forward and rear portions 57 and 58 extend along a sufficient height of front and back sides of
the locking members 28 A-28F respectively to retain the locking members 28 A-28F between the
forward and rear portions 56 and 58. This in turn restricts movement of the mold assemblies 12
and 14 relative to the locking members 28A-28F in the ‘z’ direction. Thus, in the illustrated
form, the locking members 28 A-28F limit the motion of the mold members 12 and 14 in at least

two directions perpendicular to one another, such as in the z and y directions while the locking
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members 12 and 14 interconnect the frame members 24 and 26 to restrict motion of the mold
members 12 and 14 in the ‘x’ direction. Note, however, that other forms are contemplated where
such structure is not necessarily perpendicular (e.g., the locking members extend at a non-normal
angle from the frame members) or the pieces of the securement structure 18 mentioned above are
on different sides of the mold members than that mentioned.

[0035] Other configurations for the exterior of the mold members 12 and 14 to hold the
locking members are also contemplated. For instance, instead of multiple flanges 50, one or
more elongate or continuous grooves may be provided on the exterior of the mold members 12
and 14 for receiving the locking members 28A-28F. Also, instead of open recesses 54, the mold
assemblies 12 and 14 may define laterally extending bores for the locking members to extend
through.

[0036] The locking members 28A-28F are disposed on the mold members 12 and14 so
that moving the locking members 28A-28F axially through the through-holes 44A-44F and 46A-
46F on the frame members 24 and 26 and in the recesses 54 on the mold assemblies 12 and 14
can secure and unsecure the two frame members 24 and 26 to each other, and in turn the mold
members 12 and 14 to and from one another. To facilitate this securing and unsecuring action, at
least one of the locking members 28A-28F, and in the illustrated form, all of the locking
members 28A-28F, has a hand-operated, quick release mechanism instead of a threaded
connection that may require a screw driver or may be time consuming to rotate until released.
Such threading may also be difficult to release if cement becomes lodged in the threads.

[0037] For this purpose, the locking members 28A-28F each has an axially fixed finger
pull ring 60 mounted at one end 62 of the locking members 28 A-28F both to provide assistance
in removal of the locking members 28A-28F from the frames 24 and 26, and to act as a retainer
to restrict further insertion of the locking pins 28 A-28F through the through-holes 44A-44F and
46A-46F. For this purpose, the outer diameter of the pull rings 60 must be greater than the inner
diameter of at least the through-holes 46A-46F on the frame member 26 that directly faces the
pull rings 60. The pull rings 60 may be any material that has sufficient strength to withstand
being gripped and pulled by a user and being impacted by the frame member 26 caused by
pressurized material filling the mold pieces. In the present form, the rings 60 are metal but may
be made of plastic.

[0038] Referring to FIG. 5, the locking members 28A-28F each have a retractable
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retainer 64, such as a ball detent, on an end portion 66 spaced from the end 62 of the locking
members 28A-28F. While the pull rings 60 are disposed at the exterior of one of the frame
members 24 or 26, the retractable retainer 64 is disposed at the exterior of the other frame
member 24 or 26. In the present form, the ball detent 64 includes an axially extending bore 68
with an opening 70 that is smaller than an outer diameter of a ball 72 disposed within the bore
68. The ball is biased to extend out of the bore 68 and through the opening 70 by a spring 74
also disposed within the bore. Other similar configurations may also be used as long as a
retractable protrusion extends radially from the side of the locking member 28 to retain the frame
member 24 when the frame member is forced outward due to forces from pressurized material
filling the cavity 16, and the protrusion retracts upon a significant axial force on the locking
member to intentionally disengage the locking member from the frame member.

[0039] With the configuration described, the fixed and retractable retainers 60 and 64
axially and removably fix the locking members 28A-28F to the frame members 24 and 26 while
the mold is being filled with pressurized cement, and until a user pulls on the pull rings 60 to
remove the locking members 28 A-28F from the frame members 24 and 26 after the implant has
cured. This combined structure of the frame members 24 and 26 and locking members 28 A-28F
provides sufficient strength to hold the mold members 12 and 14 together while receiving high
pressures exhibited during injection of a curable material into the mold 10.

[0040] Referring to FIG. 3, to receive the pressurized, curable material, the mold
members 12 and 14 cooperatively form an internally-threaded port 76 that receives a threaded
nozzle of a cement injection gun, such as Zimmer’s Power-Flo® Bone Cement Injector. While
the injected, curable material is setting in the cavity 16, a plug 78 or other type of insert can be
provided to close the port 76 after the curable material has been injected. Once the cavity 16 is
filled, the plug 78 limits substantial amounts of curable material from leaking out of the mold
assembly 10 through the port 76 so that the mold assembly 10 may be set down in any
convenient orientation without adversely affecting the shape of the cured implant.

[0041] Referring to FIG. 6, in another aspect of the mold assembly 10, the mold
assembly 10 can be adjustable to form the temporary prosthesis 100 either with or without the
stem portion 110. To provide this option, the mold member 12 has a stem forming section 80
that defines a stem cavity 82 that is a part of the interior cavity 16. The interior surface 20 of the

mold member 12 and that defines cavity 16 also defines an entrance 84 that opens to the stem
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cavity 82. A movable member, or slider, 86 is disposed in the interior cavity 16 and between the
mold members 12 and 14. The slider 86 can be translated to cover and uncover the entrance 84.
Sufficient clearance is provided between the mold members 12 and 14 at the end 32 of the mold
members so that one end 85 of the slider 86 can extend out of the mold members 12 and 14 to be
grasped and moved as shown in FIG. 1. The frame member 26 also has an opening 87 to provide
clearance to provide access to the slider 86. The slider 86 has an elongate slot 88 generally
extending in the direction it is to slide indicated by arrow ‘A’. A tab or protrusion 90, also
generally extending in the direction of sliding, extends on one of the mold members 12 or 14 and
is disposed in the slot 88 to maintain the slider 86 on a straight alignment over the entrance 84.
The other of the mold members 12 or 14 has a groove 92 (FIG. 1) to provide clearance for the
tab 90 when the mold members 12 and 14 are assembled together. So configured, the slider 86
may be pushed into the mold members 12 and 14 and interior cavity 16 in the direction of arrow
A as shown in FIG. 6 to the position shown in dashed line to close the entrance 84 to the stem
cavity 82, which blocks cement from entering the stem cavity 82. Alternatively, the slider 86
can be pulled away from the interior cavity 16 to uncover the entrance 84 (as shown in FIG. 6)
and allow for filling of the stem cavity 82 to create a stem extension 110 (FIG. 4).

[0042] Referring again to FIG. 4, the interior surfaces 20 and 22 defining cavity 16 may
be shaped to form the temporary prosthesis 100 to have a body 116 in either of a first shape
specifically configured for placement on a left leg, as shown on FIG. 4, or a second shape
specifically configured for placement on a right leg. Thus, the stem portion 110 may be formed
with a valgus angle, such as a six degree valgus angle, so that a central axis B of the stem portion
110 is generally inclined toward a medial side 112 of the implant 100. Furthermore, the implant
100 may be shaped so that a distal, superior tip 114 of the posterior flange 108 is disposed on the
medial side 112 of the implant 100.

[0043] With the description as set forth above, it will be understood that mold assembly
10 is convenient to use and provides a physician with many options during the surgical
procedure. The mold assemblies may be provided to the physician in a fully assembled state or
may be assembled by the physician especially when the physician is choosing which size mold
pieces to use, which may occur while the implant site is accessible. The entire mold assembly 10
may be provided in different sizes or alternatively a securement structure 18 may be adaptable to

receive mold members 12 and 14 of different sizes. As another alternative, the mold members

9 Attorney Docket No. 8451-93678



WO 2010/050995 PCT/US2008/085538

12 and 14 may have the same exterior size for attachment to a single securement structure 18 and
only the interior surfaces 20 and 22 of alternative mold members 12 and 14 change to correspond
to different implant sizes.

[0044] Likewise, the physician may determine whether or not a stem should be placed in
the implant 100 while the implant site is opened. Accordingly, the slider 86 may be positioned
on the mold member 12 and moved to either cover or uncover the entrance 84 to the stem cavity
82.

[0045] After positioning the slider 86, the mold members 12 and 14 are assembled
together and held together by hand for instance. The locking members 28A-28F may be inserted
through one frame member 26 closest to the pull rings 60 before sliding the mold members 12
and 14 between the locking members 28A-28F. The other frame member 24 may then be
secured to the locking members 28A-28F and against the side of the mold members 12 and 14.
Once the mold assembly 10 is securely fastened together by the securement structure 18, the
curable material can be injected into the interior cavity under pressure by attaching a cement
cartridge or gun to port 76. After the mold assembly is filled with the curable material, the
cement gun is removed, plug 78 is placed in port 76, and mold assembly 10 then may be set
down in any convenient orientation to allow the material in cavity 16 to cure inside of the mold
assembly. When the temporary prosthesis has hardened, the mold assembly 10 can be
disassembled by detaching the frame member 24 from the locking members 28A-28F and then
sliding the locking members 28A-28F off of the mold members 12 and 14. In one alternative,
the upper three locking members 28A-28C are removed first, and the mold members 12 and 14
are then removed from the securement structure 18. Many other alternatives exist. The mold
members 12 and 14 can then be pulled or peeled off of the hardened prosthesis or implant 100.
The implant 100 is then trimmed and ready for implantation while the mold assembly 10 may be
discarded.

[0046] Referring now to FIGS. 7-13, a tibial mold assembly 200 has at least two mold
members 202 and 204 that define a generally enclosed interior cavity 206 therebetween for
forming a temporary, tibial spacer or prosthesis 400. As with the femoral mold assembly 10, the
mold assembly 200 can be provided in a number of different alternative sizes to fit properly on
patient’s anatomy having different sizes. In one form, the mold 200 is provided in at least three

different sizes including 66 x 42 mm, 74 x 46 mm, and 82 x 51 mm, where the first value relates
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to the size in the medial/lateral direction and the second value relates to the size in the
anterior/posterior direction. Also, a stem forming portion 230 of the mold member 202 may be
plugged to provide a non-stemmed implant as with the femoral implant, and an initially separate
securement structure 208 removably secures the mold members 202 and 204 to each other with
sufficient strength to withstand forces impacted from filling the mold assembly 200 with
pressurized, curable material while also providing an easy, quick, and clean way to remove the
mold assembly 200 from the implant 400 by hand, and without the use of a tool. The mold
assembly 200, however, also has a mechanism for adjusting the thickness of the cavity 206, and
in turn the implant 400 formed therein as explained in greater detail below.

[0047] As shown on FIG. 8, the mold members 202 and 204 are generally tub-shaped,
and the first or upper mold member 202 is slightly smaller to fit within the second, base, or lower
mold member 204. For the tibial mold assembly 200, upper and lower refers to the orientation of
the mold assembly rather than the shape of the implant since the lower mold member 204 has a
generally flat bottom rim that acts as a base for the mold assembly 200. Upper mold member
202 includes a bottom wall 210, and a side wall 212 extending upwardly from the bottom wall
210. Likewise, the lower mold member 204 includes a bottom wall 214 and a sidewall 216
extending upward from the bottom wall 214. The bottom wall 210 of the upper mold member
202 fits within the side wall 216 of the lower mold member 204 so that the cavity 206 is formed
between the bottom walls 210 and 214. The bottom wall 210 of the upper member 202 is shaped
to form the bone-engaging, inferiorly facing surface 406 of the implant 400 while the bottom
wall 214 is shaped to form the superiorly facing, articulating surface 408 configured to engage a
femoral implant.

[0048] Additionally, the bottom wall 210 of the upper mold member 202 may include an
outwardly extending lip 218, as shown on FIG. 11, to form a tight seal with the side wall 216 of
the lower mold member 204. The lip 218 limits the amount of curable material that will flow out
of cavity 206 and between the sidewalls 212 and 216. The upper mold member 202 also has a
stem forming section 230 extending exteriorly from the bottom wall 210 and is described in
greater detail below. A port 220 is provided to inject curable material into cavity 206 and may
receive a separate, long break-away nozzle 222, as shown on FIG. 12, that extends into an
interior of the upper mold member 202 and attaches an injection gun or cartridge to port 220.

[0049] Referring to FIGS. 7-8, to secure the mold members 202 and 204 to each other,

11 Attorney Docket No. 8451-93678



WO 2010/050995 PCT/US2008/085538

the lower mold member 204 has at least one, but here two, retainers in the exemplary form of
arms 224 and 226 extending in opposite directions from the side wall 216. The arms 224 and
226 have a vertically accessible slot or through-opening 228 and 232 respectively. The upper
mold member 202 has extensions 234 and 236 that are respectively positioned to correspond and
engage the arms 224 and 226. The extensions 234 and 236 are wing or tab shaped to be inserted
through the through-openings 228 and 232. Each extension 234 and 236 also has at least one
hole 238 for receiving the securement structure 218 once the extensions 234 and 236 extend
through the through-holes 228 and 232.

[0050] More specifically, the through-openings 228 and 232 each have an insertion side
240 and an exit side 242 through which it receives a part of the extensions 234 and 236
therethrough. The hole or holes 238 are disposed on the extensions 234 and 236 so that once the
extensions 234 and 236 extend through the arms 224 and 226, the holes 238 are disposed
exteriorly of the exit side 242 of the through-openings 228 and 232. In the illustrated form, once
the extensions 234 and 236 extend through the arms 224 and 226 as described, the securement
structure 218, which is at least one pin 244, is placed in the holes 238 to secure the upper mold
member 202 to the lower mold member 204. With this configuration, as the cavity 206 is filled
with curable material, the upper upper mold member 202 will move away from the lower mold
member 204. This motion will lift the extensions 234 and 236 farther out of the through-
openings 228 and 232 until the pins 244 engage the retaining arms 224 and 226 of the lower
mold 204. Thus, the retainers or arms 224 and 226 limit further motion of the pins 244 which in
turn limits motion of the extensions 234 and 236 and prevents the upper mold member 202 from
lifting out of the lower mold member 204, thereby securing the mold members 202 and 204
together.

[0051] To limit unintentional disengagement of the pins 244 from the holes 238, the pins
may have pull rings 246 on one end portion 248 and retractable ball detents 250 on the other end
portion 252 of the pins 244 as with the pins or locking members 28 on the mold assembly 10.
When fully assembled, the pull rings 246 and detents 250 are disposed on opposite side of the
extensions 234 and 236. The pull ring 246 also assists with removal of the pin 244 from the
extension. It will be appreciated, however, that other configurations for the pin 244 are possible
as long as a convenient and quick disengagement between a pin and the extension is provided.

[0052] This configuration permits the mold assembly 200 to be adjustable so that
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implants 400 with different superior-inferior thicknesses or heights may be provided by adjusting
the height in the cavity 206 between the bottom wall 210 on the upper mold member 202 and the
bottom wall 214 on the lower mold member 204. Specifically, each extension 234 and 236 has a
plurality of holes 238 where each hole on an extension 234 and 236 has a different vertical
position relative to the bottom wall 214 of the lower mold member, and therefore corresponds to
a different height within the cavity 206. Since the engagement of the pins 244 with the
extensions 234 and 236 forms the maximum height at which the upper mold member 202 will lift
away from the lower mold member 204, the maximum height between the bottom walls 210 and
214 can be selected by inserting the pins 244 in holes 238 on extensions 234 and 236 that
correspond to the desired implant height. Indicia 254 may be provided near each hole 238 on
each extension 234 and 236 to indicate the implant height that will be attained by placing the
pins 244 in those holes 238. In the illustrated form, five holes 238 are provided on each
extension to provide implant 400 with alternative superior-inferior thicknesses of 10 mm, 12
mm, 14 mm, 17 mm, and 20 mm.

[0053] Referring to FIG. 11, the temporary tibial prosthesis 400 may have an optional
stem portion 402 (shown on FIGS. 13-14) formed by stem forming section 230 on the upper
mold member 202. The stem forming section 230 defines a stem cavity 256 that has an entrance
or aperture 258 for receiving curable material. When a stem is not desired, a plug 258 can be
inserted through entrance 258 and into stem cavity 256 to close the stem cavity.

[0054] Another optional aspect of the mold assembly 200 is that either the lower mold
member 204 can form the entire articulating surface 408 of implant 400 out of the curable
material or a bearing member insert 260 may form the articulating surface 408 of the tibial
implant 400. In that case, the insert 260 is placed in the mold member 204 prior to addition of
the curable material to become embedded on the implant 200. The insert 260 can be provided
when a surgeon feels that a cement on cement articulation is not desirable which occurs when the
articulating surfaces of both the femoral prosthesis and the tibial prosthesis are substantially
made out of bone cement.

[0055] More specifically, a main portion 404 of the implant 400 is generally flat to form
the tibial plateau and is generally C-shaped in plan view (see FIG. 13) to correspond to the shape
of the condyles on the femoral implant which the main portion 404 will support. As shown in

FIG. 8, the insert 260 generally matches the C-shape in plan view to adequately engage and
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support the femoral implant. When placing the insert 260 in the mold assembly 200, an exterior
articulating surface 262 (FIG. 8) on the insert 260 is placed against the bottom wall 214 of the
lower mold member 204. To aid in locating the insert 260 in a proper position within the mold
member 204, at least one aperture (although two apertures are shown) 264 is formed on the
articulating surface 262 and that corresponds to, and receives, protrusions 266 (shown in FIGS.
10 and 12) extending interiorly from bottom wall 214 of the mold member 204.

[0056] Referring to FIGS. 11 and 14, in order to anchor the insert 260 in the curable
material, the insert 260 has a rim 268 that extends rearwardly or interiorly from a main portion
270 forming the articulating surface 262. The rim 268 has a hooked or lipped distal end portion
272 to be entirely embedded within the curable material to anchor the insert therein. So
configured, once the curable material, or bone cement, is poured into the mold assembly 200, the
curable material surrounds the rim 268 and distal end portion 272, and the insert 260 becomes
locked into place after the bone cement cures within the mold 200.

[0057] If such cement on cement articulation is desirable, then the insert 260 would not
be provided or inserted into the mold 200. In this case, the cement used in the mold member 204
may include features to form a smooth texture on the articulating surface 408 such as a fine (non-
textured) finish on the mold interior surface.

[0058] For the bone engaging surface 406 of implant 400, the bottom wall 210 of the
upper mold member 202 can be shaped to form a macro texture, such as large blind holes, in the
bottom surface of the cured temporary prosthesis 400. These macro textures can increase the
strength of the connection between the implant 400 and bone cement used as adhesive to fix the
implant 400 to the tibia.

[0059] Typically the mold members 12, 14, 202 and 204 can be injection molded pieces,
preferably made out of a plastic material such as a high density polyethylene or any other type of
plastic that does not stick to the curable material used to form the prosthesis. Other types of
mold materials may comprise hard polymers or a solid core of steel with cobalt-chromium on the
exterior of the core. In one aspect, the mold assemblies 10 and 200 provide a sterile yet single-
use mold assembly that is disposable after formation of the initial prosthesis. At least one or
more of the mold members 12, 14, 202 and 204 can also contain a tear strip feature, such as tear
strip 274 shown on FIG. 7, shaped into the mold member for assistance in disassembling of the

mold after the prosthesis has cured. The tear strips can further be configured to render the molds
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unusable after the tear strips have been used to remove the prosthesis from the mold, thus
ensuring the single-use status of the mold assembly and limiting contamiﬁation.

[0060] The mold members 12, 14, 202 and 204 in both embodiments discussed above
may also contain optional vents in one or all of the mold members. The vents can allow air to
escape during the injection of the curable material and can further provide a visual indicator that
the mold is full, such as when the curable material begins to extrude out of the vents. The
curable material that is used for the curing and forming of the temporary prosthesis can comprise
a bone cement material that is typically known in the art, such as a material made out of
polymethyl methacrylate (PMMA), or other similar materials. Optionally, an antimicrobial
component can be added to the mixture of the curable material to provide a temporary prosthesis
that has antimicrobial properties therein. Any known antimicrobial component may be utilized,
and in particular, antibiotics such as gentamycin or clindamycin can be used.

[0061] In the tibial example disclosed in FIGS. 7-14, the bearing member or insert 260
can also be a plastic injection molded material, such as polyethylene or polyetheretherketone
(PEEK), however, other materials may be used such as a metal insert or any other bearing
surface that is desired.

[0062] As with mold assembly 10, it will be understood that mold assembly 200 also
conveniently provides a physician with many options during the surgical procedure. The mold
assembly 200 may be provided to the physician in a fully assembled state or may be assembled
by the physician especially when the physician is choosing which size mold pieces to use and
whether or not to use a stem 402 and/or a bearing insert 260 while the implant site is accessible.
Accordingly, the physician may place the insert 260 in mold member 204 (or remove it
therefrom) and position plug 257 in stem cavity 256 if the stem is to be omitted, all while the
implant site is accessible.

[0063] To then assemble the mold assembly 200, the upper mold member 202 is placed
on the lower mold member 204 so that the extensions 234 and 236 are respectively placed
through arms 224 and 226. So positioned, and while the implant site is accessible as desired, the
pins 244 are placed through the extensions 234 and 236 at selected holés 238 that correspond to a
desired thickness or height of the implant 400 to be formed.

[0064] Once the mold assembly 200 is securely fastened together by the securement

structure 208, a cement cartridge or gun is attached to the break-away nozzle 222 mounted on the
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port 220 to inject the curable pressurized material into the interior cavity 206. The mold
assembly 200 may be set down once it is filled with the curable material. After the implant 400
is cured, the mold assembly 200 can be disassembled by detaching the pins 244, and removing
the upper mold member 202 from the lower mold member 204. Tear strips 274 as mentioned
above may be provided along the sides of the mold members 202 and/or 204 to assist with
peeling the mold members 202 and 204 off of the implant 400.

[0065] It should be noted that all or parts of the securement structure described above
could be integrally formed with the mold members. For instance, the frame members 24 and 26
on mold assembly 10 may each be integrally formed with one of the mold members 12 or 14.
Likewise, mold member 204 of mold assembly 200 may have an integral pin for engaging one of
multiple holes on the mold member 202.

[0066] In the presently illustrated forms, however, the non-threaded securement
structures are at least partially and initially separate from the mold members in order to secure
the mold members together in multiple directions (e.g., X, y, and z directions) while withstanding
the relatively high forces from the pressurized curing material, and while still allowing easy
disassembly of the mold members from each other. For the structures described for mold
assembly 10 then, and as mentioned above, it is possible to assemble or disassemble the
securement structure piece by piece. Thus, connecting the securement structure to the mold
members may include mounting the mold members on a partially assembled frame, and
completing the assembly of the frame to secure the two mold members together. Similarly, after
the temporary prosthesis 100 or 400 is set, it is possible to detach at least a part of the securement
structure from the mold members before disassembling the mold members from each other to
retrieve the temporary prosthesis. Whether connecting the securement structure to the mold
members or detaching at least a part of the securement structure from the mold members, this
may include axially moving, by hand, at least one pin interconnecting at least two frame
members disposed on different sides of the mold members.

[0067] While this invention may have been described as having a preferred design, the
present invention can be further modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses, or adaptations of the invention
using its general principles. Further, this application is intended to cover such departures from

the present disclosure as come within known or customary practice in the art to which this
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invention pertains and which fall within the limits of the appended claims.
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WHAT IS CLAIMED IS:

1. A mold for forming a temporary prosthesis comprising:

at least two mold members being at least partially separable from each other, the at least
two mold members cooperatively defining a generally enclosed interior cavity for forming the
temporary prosthesis; and

an initially separate non-threaded securement structure detachably mounted on the at
least two mold members for securing the at least two mold members to each other during the
forming of the temporary prosthesis, the securement structure being removable from the at least

two mold members by hand, and without the use of a tool.

2. The mold of claim 1 wherein the securement structure secures the at least two
mold members to each other while the mold receives pressurized, curable material for forming

the temporary prosthesis.

3. The mold of claim 1 wherein the securement structure includes at least one pin
disposed so that moving the at least one pin axially secures and unsecures the at least two mold

members to and from each other.

4. The mold of claim 3 wherein the securement structure includes a finger pull ring

mounted on the at least one pin.

5. The mold of claim 1 wherein the securement structure includes a frame
comprising at least two frame members disposed on different sides of the at least two mold

members.

6. The mold of claim 5 wherein the securement structure further comprises at least
one locking member interconnecting the at least two frame members and restricting separation of
the at least two mold members away from each other by restricting further separation of the at

least two frame members away from each other.
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7. The mold of claim 6 wherein the at least one locking member generally defines an
axial direction, has at least one axially fixed retainer for engaging one of the at least two frame

members, and has a retractable retainer for engaging the other of the at least two frame members.

8. The mold of claim 6 wherein at least one of the at least two mold members has an

exterior surface defining a semi-circular recess for receiving the at least one locking member.

9. The mold of claim 8 wherein the at least one mold member has an array of flanges
extending from the exterior surface and defining the semi-circular recess on a plurality of the

flanges.

10. The mold of claim 5 wherein the securement structure includes at least two
locking members interconnecting the at least two frame members, the at least two mold members

being disposed between, and retained together by, the at least two locking members.

11.  The mold of claim 10 wherein an engagement between the at least two locking
members and the at least two mold members limits motion of the at least two mold members in

at least two directions perpendicular to one another.

12.  The mold of claim 11 wherein the at least two frame members limits motion of
the at least two mold members in a third direction perpendicular to the at least two perpendicular

directions.
13.  The mold of claim 5 wherein the at least two frame members has a plurality of
through-holes, and wherein the securement structure further comprises a plurality of generally

parallel elongate members received by the through-holes on the frame members.

14.  The mold of claim 1 wherein the mold is adjustable to form the temporary

prosthesis with or without a stem.
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15.  The mold of claim 1 further comprising a stem forming section defining a stem
cavity as part of the interior cavity and having an entrance, and a movable member disposed in

the interior cavity and being adjustable for opening and closing the entrance to the stem cavity.

16.  The mold of claim 15 wherein the at least two mold members and securement
structure are configured for providing access for moving the movable member while the at least

two mold members are secured together.

17.  The mold of claim 1 being provided in a plurality of alternative sizes.

18.  The mold of claim 1 being provided in alternative configurations wherein the
interior cavity is shaped to form the temporary prosthesis to comprise a body being provided in
either of a first shape specifically configured for placement on a left leg or a second shape

specifically configured for placement on a right leg.

19.  The mold of claim 18 wherein the interior cavity is shaped to provide the body

with a medial side and a stem having a central axis generally inclined toward the medial side.

20. The mold of claim 18 wherein the interior cavity is shaped to provide the body
with a medial side, a main portion, and a posterior flange generally extending in a superior-

inferior direction from the main portion, the flange having a distal, superior tip disposed on the

medial side of the body.

21.  The mold of claim 1 wherein the temporary prosthesis is a femoral knee
prosthesis.

22. The mold of claim 1 wherein the at least two mold members includes a first mold

and a second mold secured together by the securement structure to cooperatively define the
interior cavity therebetween, the first mold and second mold being configured to be secured at
one of a plurality of alternative positions relative to each other to provide alternative dimensions

for the interior cavity.
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23.  The mold of claim 22 wherein the securement structure includes at least one pin,
wherein the first mold and the second mold are secured together by the at least one pin, one of
the first and second molds defining at least one hole for receiving the pin, and the other of the

first and second molds having a retainer for restricting movement of the pin.

24.  The mold of claim 23 wherein one of the first and second mold defines a plurality
of holes for alternatively receiving the at least one pin and to define different secured positions of

the second mold relative to the first mold.

25.  The mold of claim 22 wherein one of the first or second mold comprises at least
one extension defining at least one hole, the securement structure including a pin received within
the hole, and wherein the other of the first or second mold having a retainer defining at least one

through-opening for receiving the at least one extension.

26.  The mold of claim 25 wherein the other of the first or second mold comprises a
sidewall, and

wherein the retainer comprises at least one arm extending from the sidewall and defining
the at least one through-opening, an insertion side of the through-opening, and an exit side of the
through-opening, and

wherein the at least one extension is configured to be placed through the at least one
through-opening for placing the at least one hole exteriorly of the exit side of the through-

opening for receiving the pin, whereby the pin retains the extension in the arm.

27. The mold of claim 22 wherein both the first mold and the second mold are
generally tub shaped, wherein one of the first mold and second mold is configured to fit into the

other of the first mold or second mold.

28,  The mold of claim 22 wherein the first mold is configured for forming a side of
the temporary prosthesis that will engage bone, the first mold having a stem forming section

defining a stem cavity of the interior cavity, the mold further comprising a plug received in the
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stem cavity for optionally closing the stem cavity to restrict formation of a stem on the

prosthesis.

29.  The mold of claim 22 further comprising a bearing member inserted into one of

the first and second molds to become a part of the temporary prosthesis.

30.  The mold of claim 1 wherein the temporary prosthesis is a tibial knee prosthesis
and wherein multiple holes provide an adjustable superior-inferior thickness of the tibial knee

prosthesis.

31. A mold for forming a temporary prosthesis comprising:

at least two mold members being at least partially separable from each other, the at least
two mold members cooperatively defining a generally enclosed interior cavity for forming the
temporary prosthesis; and

an initially separate non-threaded securement structure having at least two frame
members and at least one locking member interconnecting the at least two frame members, the
securement structure being mounted on the at least two mold members to secure the at least two

mold members together.

32.  The mold of claim 31 wherein the at least one locking member engages at least

one of the at least two mold members for restricting motion of the at least two mold members.

33.  The mold of claim 31 including at least two of the locking members extending

generally parallel relative to each other on different sides of the at least two mold members.

34, A method of forming a temporary prosthesis comprising:

assembling at least two mold members to cooperatively define a generally enclosed
interior cavity;

after the at least two mold members are assembled, connecting a non-threaded
securement structure to the at least two mold members to secure the at least two mold members

together;
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injecting pressurized, curable material into the interior cavity;

curing the material to form the temporary prosthesis; and

detaching at least a part of the securement structure from the at least two mold members
before disassembling the at least two mold members from each other to retrieve the temporary

prosthesis.

35.  The method of claim 34 wherein connecting the securement structure further
comprises mounting the at least two mold members on a partially assembled frame, and

completing the assembly of the frame to secure the at least two mold members together.

36. The method of claim 34 wherein connecting the securement structure and
detaching at least a part of the securement structure comprises axially moving, by hand, at least
one pin interconnecting at least two frame members disposed on different sides of the at least

two mold members.

37. The method of claim 34 wherein assembling at least two mold members
comprises securing a first mold member to a second mold member at one of a plurality of
alternative positions relative to each other for providing alternative dimensions within the

interior cavity.

38.  The method of claim 37 wherein the temporary prosthesis formed by the at least
two mold members is a tibial knee spacer and alternative dimensions correspond to a superior-

inferior thickness of the temporary prosthesis.

39. The method of claim 34 wherein assembling at least two mold members
comprises placing at least one extension of a first mold member through an opening defined on a
second mold member, and wherein connecting the securement structure comprises inserting a pin

into a hole defined on the extension to secure the extension to the second mold member.

40.  The method of claim 39 wherein inserting the pin further comprises inserting the

pin in one of a plurality of holes defined on the extension where each hole on the extension
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corresponds to a different secured position of the first mold relative to the second mold to

provide a different dimension in the interior cavity.

41.  The method of claim 34 further comprising pulling tear strips on the at least two

molds for removing the at least two molds from the cured temporary prosthesis.
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