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DYNAMIC VERTEBRAL FASTENER

Technical Field

The disclosure is directed to a system, apparatus and method for providing
stabilization to one or more vertebrac of a spinal column. More particularly, the
disclosure is directed to a system, apparatus and method for providing dynamic stability

or support to one or more spinal segments of a spinal column.

Background

The spinal column of a patient includes a plurality of vertebrae linked to one
another by facet joints and an intervertebral disc located between adjacent vertebrac. The
facet joints and intervertebral disc allow one vertebra to move relative to an adjacent
vertebra, providing the spinal column a range of motion. Diseased, degenerated,
damaged, or otherwise impaired facet joints and/or intervertebral discs may cause the
patient to experience pain or discomfort and/or loss of motion, thus prompting surgery to
alleviate the pain and/or restore motion of the spinal column.

Accordingly, there is an ongoing need to provide alternative apparatus, devices,
assemblies, systems and/or methods that can function to alleviate pain or discomfort,
provide stability, such as dynamic stability, and/or restore a range of motion to a spinal

segment of a spinal column.

Summary

The disclosure is directed to several alternative designs, materials and methods of
manufacturing spinal fixation hardware, structures, and assemblies.

Some embodiments of the invention are directed to a spinal fixation assembly for
connecting an elongate member along a region of a spinal column with a plurality of
fasteners. In some embodiments, the spinal fixation assembly may comprise an clongate
member and a threaded fastener having a first threaded end region and a second end
region configured to receive the elongate member, such as a rod. A locking member may

be used for securing the elongate member within a channel of the second end region. The
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second end region and/or the locking member may include elastomeric members that may
contact the elongate member when the elongate member is secured in the channel of the
second end region. The elastomeric members may flex under pressure to allow some
dynamic movement between the elongate member and the second end region of the
threaded fastener when installed. In some embodiments, the elongate member may
further comprise spherical collars. The collars may fit into recesses in the elastomeric
members in order to prevent slippage of the eclongate member within the second end
region.

Some embodiments of the invention are directed to a spinal fixation assembly for
connecting an elongate member along a region of a spinal column with a plurality of
fasteners. The spinal fixation assembly may include a vertebral anchor, such as a pedicle
screw, or other threaded fastener, having a first threaded end for engaging the vertebrae
and second U-shape end region defining a channel. An clongate member may extend
through the channel of the U-shape end region. The elongate member may be secured
within the channel using a locking member. The locking member and the channel of the
second end region of the threaded fastener may each include an elastomeric member.
The elongate member may be positioned between the elastomeric members such that the
clongate member contacts the elastomeric members. The contact between the
clastomeric members and the elongate member may allow for dynamic angular
displacement of the elongate member relative to the second end region of the threaded
fastener.

The above summary of some example embodiments is not intended to describe

each disclosed embodiment or every implementation of the invention.

Brief Description of the Drawings

The invention may be more completely understood in consideration of the
following detailed description of various embodiments in connection with the
accompanying drawings, in which:

FIG. 1 is an exploded view of an illustrative spinal fixation assembly;

FIG. 2 is an axial cross-section of the assembled illustrative spinal fixation

assembly of FIG. 1;
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FIG. 3 is an exploded view of another illustrative spinal fixation assembly;

FIG. 4 is an axial cross-section of the assembled illustrative spinal fixation
assembly of FIG. 3;

FIG. 5 is an exploded view of another illustrative spinal fixation assembly;

FIG. 6 is an axial cross-section of the assembled illustrative spinal fixation
assembly of FIG. 3;

FIG. 7 is an alternate embodiment of the elongate member shown in FIG. 3;

FIG. 8 is an alternate embodiment of the elongate member shown in FIG. 3;

FIGS. 8A-8C are axial cross sections of alternate embodiments of the elongate
member shown in FIG. 8

FIGS. 9-13 are alternate embodiments of the locking member and elastomeric
member which may be used with a fastener of a spinal fixation assembly; and

FIGS. 14-17 are alternate embodiments of the second end region of a threaded
fastener and elastomeric member which may be used in a spinal fixation assembly.

While the invention is amenable to various modifications and alternative forms,
specifics thereof have been shown by way of example in the drawings and will be
described in detail. It should be understood, however, that the intention is not to limit
aspects of the invention to the particular embodiments described. On the contrary, the
intention is to cover all modifications, equivalents, and alternatives falling within the
spirit and scope of the invention.

Detailed Description

For the following defined terms, these definitions shall be applied, unless a
different definition is given in the claims or elsewhere in this specification.

All numeric values are herein assumed to be modified by the term “about”,
whether or not explicitly indicated. The term “about” generally refers to a range of
numbers that one of skill in the art would consider equivalent to the recited value (i.e.,
having the same function or result). In many instances, the term “about” may be
indicative as including numbers that are rounded to the nearest significant figure.

The recitation of numerical ranges by endpoints includes all numbers within that
range (e.g., 1 to Sincludes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).

Although some suitable dimensions ranges and/or values pertaining to various
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components, features and/or specifications are disclosed, one of skill in the art, incited by
the present disclosure, would understand desired dimensions, ranges and/or values may
deviate from those expressly disclosed.

As used in this specification and the appended claims, the singular forms “a”,
“an”, and “the” include plural referents unless the content clearly dictates otherwise. As
used in this specification and the appended claims, the term “or” is generally employed in
its sense including “and/or” unless the content clearly dictates otherwise.

The following detailed description should be read with reference to the drawings
in which similar elements in different drawings are numbered the same. The detailed
description and the drawings, which are not necessarily to scale, depict illustrative
embodiments and are not intended to limit the scope of the invention. The illustrative
embodiments depicted are intended only as exemplary. Selected features of any
illustrative embodiment may be incorporated into an additional embodiment unless
clearly stated to the contrary.

Now referring to the drawings, FIG. 1 is an exploded view of an illustrative
spinal fixation assembly 10 for connecting an elongate member along a region of a spinal
column with a plurality of fasteners. The assembly 10 may allow for a degree of
dynamic movement (e.g. angular movement) between the elongate member and the
fasteners. The spinal fixation assembly 10 may include a fastener 15, such as a threaded
fastener, having a first region 20, which in some embodiments may be a threaded end
region, for engaging the spinal column and a second region 30, which may in some
embodiments be an end region of the fastener 15 for receiving the elongate member.
While the spinal fixation assembly 10 is shown as including threaded fasteners 15, other
devices, such as vertebral hooks (e.g. laminar hooks), may be used to secure the assembly
10 to the spinal column. It is contemplated that the spinal fixation assembly 10 may
comprise a pedicle screw assembly. While the current embodiment illustrates the second
region 30 as fixedly attached to the first region 20, the first region 20 and the second
region 30 may be designed for movement relative to one another for positioning and may
be lockable in a desired position (e.g. polyaxial screws). Some exemplary polyaxial

screws which may be suitable for the assembly 10 are disclosed in U.S. Patent No.
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7,335,201 and U.S. Pat. App. Pub. Nos. 2006/0089643 and 2006/0052786, each of which
is incorporated herein by reference.

In some embodiments, the second region 30 of the fastener 15 may have a
channel in a saddle 32, which in some cases may be U-shaped, to receive an clongate
member 40 or other connecting portion configured to be connected to an elongate
member 40. The second region 30 may be of any shape desired capable of receiving the
elongate member 40. For example, second region 30 may comprise an annular ring for
receiving the elongate member 40 through an inner diameter. As shown in FIG. 1, the
second region 30 may further include a threaded region 34 such as an internally threaded
region. In other embodiments, the threaded region 34 may be an externally threaded
region. The saddle 32 of the second end region 30 may further include an elastomeric
member 70, which in some embodiments may be an eclastomeric insert. In some
embodiments the elastomeric member 70 may be disposed on and/or in contact with a
surface of the channel of the saddle 32.

In some embodiments, the elastomeric member 70 may be removably attached to
the second region 30 and in other embodiments the elastomeric member 70 may be
permanently attached to the second region 30. In some embodiments, the elastomeric
member 70 may be secured to the second region 30 with any desired means, for example,
an adhesive, insert molded, press fit, interlocking, threaded connection, or any other
method that will suitably secure the elastomeric member 70 to a surface of the second
region 30. In other embodiments, the elastomeric member 70 may not be physically
secured to the second region 30, but instead may be held between the elongate member
40 and the second region 30 by the force of the elongate member 40 and a locking
member 50.

The elastomeric member 70, which may be placed in contact with the elongate
member 40, may flex under pressure to allow some dynamic movement between the
elongate member 40 and the second region 30 of the fastener 15. This may cause the
elastomeric member 70 to compress or deform to create an articulating surface between
the elongate member 40 and the second region 30 of the fastener 15. The elastomeric
member 70 may comprise a compressible, polymeric, or otherwise deformable material

such as ultra high molecular weight polyethylene (UHMWPE), polyurethane (e.g.,
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polycarbonate-urethane (PCU)), silicone, elastomers, non-clastomers, or any other
suitable polymer or plastic. The elastomeric member 70 may have a degree of flexibility
to allow the elongate member 40 to deform the elastomeric member 70. This may allow
for a certain degree of movement of the elongate member 40 relative to the second region
30 of the fastener 15.

Additionally, spinal fixation assembly 10 may include an elongate member 40,
such as an elongate rod, bar, plate, or the like. While the elongate member 40 is shown
as having a circular cross section, the elongate member 40 may have a cross section of
any desired shape, including, but not limited to: square, rectangular, polygonal, or
elliptical. The clongate member 40 may be configured to be connected between a
plurality of fasteners 15 to extend between two, three, four, or more vertebrac of the
spinal column. The elongate member 40 may be of any length necessary to extend
between two, three, four, or more vertebrae of the spinal column. For example, the
elongate member 40 may be greater than 0.5 inches, 0.8 inches, 1.0 inch, 2.0 inches or
more in length or other length as desired.

The spinal fixation assembly 10 may also include a locking member 50
configured to secure the elongate member 40 within the channel of the U-shape saddle 32
of the second region 30 of the fastener 15. In some embodiments, the locking member 50
may include a first end region 54 and a second end region 56 with a threaded region 52
disposed therebetween. In some embodiments, the threaded region 52 may be an
externally threaded region complementary to an internally threaded region 34 of second
region 30. In other embodiments, the threaded region 52 may be an internally threaded
region complementary to an externally threaded region 134 (shown in FIG. 11) of the
second region 30 of the fastener 15. The locking member 50 may further include an
elastomeric member 60, which in some embodiments may be an elastomeric insert. In
some embodiments the elastomeric member 60 may be disposed on and/or in contact
with a surface of the locking member 50.

In some embodiments, the elastomeric member 60 may be removably attached to
the locking member 50 and in other embodiments the elastomeric member 60 may be
permanently attached to the locking member 50. In some embodiments, the elastomeric

member 60 may be secured to the locking member 50 with any desired means, for
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example, an adhesive, insert molded, press fit, interlocking, threaded connection, or any
other method that will suitably secure the elastomeric member 60 to the locking member
50. In other embodiments, the elastomeric member 60 may not be physically secured to
the locking member 50, but may be may be held between the elongate member 40 and the
locking member 50 by the force of the locking member 50.

The elastomeric member 60 may flex under pressure to allow some dynamic
movement between the elongate member 40 and the second region 30 of the threaded
fastener 15. This may cause the elastomeric member 60 to compress or deform to create
an articulating surface between the elongate member 40 and the second region 30 of the
threaded fastener 15. The elastomeric member 60 may comprise a compressible or
otherwise deformable material such as ultra high molecular weight polyethylene
(UHMWPE), polyurethane (e.g., polycarbonate-urethane (PCU)), silicone, elastomers,
non-clastomers, or any other suitable polymer or plastic. The elastomeric member 60
may have a degree of flexibility to allow the elongate member 40 to deform the
clastomeric member 60. This may allow for a certain degree of movement of the
clongate member 40 relative to the second region 30 of the fastener 15. In some
embodiments, elastomeric member 60 may have a diameter smaller than or substantially
equal to the diameter of the locking member 50. While the embodiments discussed
herein are described with both the second region 30 and the locking member 50 each
having an elastomeric member 70,60, it is contemplated that some embodiment may only
have one elastomeric insert disposed either within the second region 30 or on the locking
member 50.

FIG. 2 shows an assembled cross section of the illustrative spinal fixation
assembly 10 of FIG. 1. When locking member 50 is threadably engaged with the
threaded region 34 of the second region 30 of the fastener 15, elastomeric member 60 and
elastomeric member 70 may contact the elongate member 40. The elastomeric members
60 and 70 may deform under pressure around the elongate member 40 conforming, at
least in part, to an outer surface of the elongate member 40. The flexibility of the
elastomeric members 60, 70 may allow for a degree of dynamic movement between the
clongate member 40 and the fastener 15 when installed. In some embodiments, the

elastomeric member 70 may define a portion of the channel and/or may extend up the
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internal wall 36 of saddle 32 or toward the locking member 50. It is contemplated that in
some embodiments the elastomeric member 70 may extend only partially up the internal
wall 36 towards the locking member 50. In some embodiments, the elastomeric member
70 may extend the entire depth of the second region 30 from a first side surface to a
second side surface or across only a portion of the depth of second region 30. While the
elastomeric member 70 is shown having a U-shape in FIG. 2, in other embodiments the
elastomeric member 70 may be of any other shape desired to adequately receive and/or
contact the eclongate member 40. The presence of the elastomeric member 70 may
prevent the elongate member 40 from directly contacting the saddle 32 of the fastener 15.

In some embodiments, the elongate member 40 may include a spherical collar 42,
as shown in FIG. 3. In some embodiments, the spherical collar 42 may be removable
and/or slidable along the elongate member 40, and may be secured to the elongate
member 40 by any desired means, such as a tightening screw 44. In some embodiments,
the collar 42 may be a separate member that is permanently affixed to the elongate
member 40 using suitable affixation techniques, e.g., welding, brazing, soldering,
adhesives, etc. In other embodiments the collar 42 may be a unitary portion of the
clongate member 40. The elongate member 40 may include one, two, three, or more
spherical collars 42 disposed along the elongate member 40 to accommodate any desired
number of fasteners 15 being connected therewith.

In some embodiments, the elastomeric member 70 may include a concave recess
72 to receive a portion of the spherical collar 42. Additionally or alternatively, the
elastomeric member 60 may also include a concave recess 62, as best shown in FIG. 4, to
receive a portion of spherical collar 42. In some embodiments, the concave surfaces
62,72 may conform to and contact the convex surface of the spherical collar 42. In some
embodiments, the recesses 62,72 may allow more surface area of the elongate member 40
to contact the elastomeric members 60,70, which may capture or prevent at least some
longitudinal or axial movement of the elongate member 40. The recesses 62,72 may
surround the collar 42 and may help prevent slippage of the elongate member 40 when it
is secured within the saddle 32 of the second end region 30 of the threaded fastener 15.
While the collar 42 is shown as a sphere, in other embodiments, the collar 42 may be of

any geometric shape, including, but not limited to: cubes, rectangular prisms, polygons,
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or cylinders. Thus, it is contemplated that the recesses 62,72 in the elastomeric members
60,70 may be of any shape desired to receive the collar 42.

FIG. 4 shows an assembled cross section of the illustrative spinal fixation
assembly 10 of FIG. 3. As shown in FIG. 4, the spherical collar 42 may contact the
elastomeric member 70 at the spherical recess 72 and/or the elastomeric member 60 at the
spherical recess 62. In some embodiments, the spherical recesses 62 and 72 may
surround at least a portion of the spherical collar 42 to allow for a degree of dynamic
movement between the elongate member 40 and the fastener 15. The recesses 62,72 may
allow more surface area of the elongate member 40 to contact the elastomeric members
60,70, which may allow for a more uniform clamping force to be applied to the elongate
member 40. The spherical collar 42 in combination with the concave recesses 62 and 72
may resist slippage of the elongate member 40 when the locking member 50 is threadably
engaged with the second end region 30 of the fastener 15. As the locking member 50 is
further engaged with the threaded region 34 of the second region 30, the elastomeric
members 60 and 70 may further surround around the spherical collar 42.

In some embodiments, the spinal fixation assembly 10 may comprise a polyaxial
screw. Some exemplary polyaxial screws which may be suitable for the assembly 10 are
disclosed in U.S. Patent No. 7,335,201 and U.S. Pat. App. Pub. Nos. 2006/0089643 and
2006/0052786, each of which is incorporated herein by reference. An exploded view of
an illustrative spinal fixation assembly 210, including a polyaxial screw 215, is shown in
FIG. 5. The spinal fixation assembly 210 may include a polyaxial screw 215, having a
first region 220, which in some embodiments may be a threaded end region, for engaging
the spinal column and a second region 230, which may in some embodiments be an end
region of the fastener 215 for receiving the elongate member 240. The first region 220
and the second region 230 may be designed for movement relative to one another for
positioning and may be lockable in a desired position. In some embodiments, the second
region 230 of the fastener 15 may have a channel in a saddle 232, which in some cases
may be U-shaped, to receive an elongate member 240 or other connecting portion
configured to be connected to an elongate member 240. The second region 230 may be
of any shape desired capable of receiving the elongate member 240. First end region 220

may include a spherical or semi-spherical connector 290. Second end region 230 may
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comprise an opening 235 such that first end region 220 may be disposed in the opening
235. The opening 235 may be smaller than the connector 290 such that the connector
290 may be at least partially located within the saddle 232.

In some embodiments, the connector 290 may further include an elastomeric
member 270 (See FIG. 6). In some embodiments, the elastomeric member 270 may be
removably attached to the connector 290 and in other embodiments the elastomeric
member 270 may be permanently attached to the connector 290. In some embodiments,
the elastomeric member 270 may be secured to the connector 290 with any desired
means, for example, an adhesive, insert molded, press fit, interlocking, threaded
connection, or any other method that will suitably secure the elastomeric member 270 to
the connector 290. In other embodiments, the elastomeric member 270 may not be
physically secured to the connector 290, but instead may be held between the elongate
member 240 and the connector 290 by the force of the elongate member 240 and a
locking member 250. It is contemplated that in some embodiments, the connector 290
may not include an elastomeric member 270.

The elastomeric member 270, which may be placed in contact with the elongate
member 240, may flex under pressure to allow some dynamic movement between the
elongate member 240 and the connector 290 of the fastener 215. This may cause the
elastomeric member 270 to compress or deform to create an articulating surface between
the elongate member 240 and the connector 290 of the fastener 215. The elastomeric
member 270 may comprise a compressible, polymeric, or otherwise deformable material
such as ultra high molecular weight polyethylene (UHMWPE), polyurethane, silicone,
polycarbonate-urethane (PCU), elastomers, non-clastomers, or any other suitable polymer
or plastic. The elastomeric member 270 may have a degree of flexibility to allow the
elongate member 240 to deform the elastomeric member 270. This may allow for a
certain degree of movement of the elongate member 240 relative to the second region 230
of the fastener 215.

Additionally, spinal fixation assembly 210 may include an elongate member 240,
such as an elongate rod, bar, plate, or the like. While the elongate member 40 is shown
as having a circular cross section, the elongate member 240 may have a cross section of

any desired shape, including, but not limited to: square, rectangular, polygonal, or
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elliptical. The clongate member 40 may be configured to be connected between a
plurality of fasteners 215 to extend between two, three, four, or more vertebrae of the
spinal column. The elongate member 240 may be of any length necessary to extend
between two, three, four, or more vertebrae of the spinal column. For example, the
elongate member 40 may be greater than 0.5 inches, 0.8 inches, 1.0 inch, 2.0 inches or
more in length or other length as desired.

The spinal fixation assembly 210 may also include a locking member 250
configured to secure the elongate member 240 within the channel of the U-shape saddle
232 of the second region 230 of the fastener 215. In some embodiments, the locking
member 250 may include a first end region 254 and a second end region 256 with a
threaded region 252 disposed therebetween. In some embodiments, the threaded region
252 may be an externally threaded region complementary to an internally threaded region
234 of second region 230. The locking member 250 may further include an elastomeric
member 260, which in some embodiments may be an elastomeric insert.

In some embodiments, the elastomeric member 260 may be removably attached to
the locking member 250 and in other embodiments the elastomeric member 260 may be
permanently attached to the locking member 250. In some embodiments, the elastomeric
member 260 may be secured to the locking member 250 with any desired means, for
example, an adhesive, insert molded, press fit, interlocking, threaded connection, or any
other method that will suitably secure the elastomeric member 260 to the locking member
250. In other embodiments, the elastomeric member 260 may not be physically secured
to the locking member 250, but may be may be held between the elongate member 240
and the locking member 250 by the force of the locking member 50.

The elastomeric member 260 may flex under pressure to allow some dynamic
movement between the elongate member 240 and the second region 230 of the threaded
fastener 215. This may cause the elastomeric member 260 to compress or deform to
create an articulating surface between the elongate member 240 and the second region
230 of the threaded fastener 215. The elastomeric member 260 may comprise a
compressible or otherwise deformable material such as ultra high molecular weight
polyethylene (UHMWPE), polyurethane, silicone, polycarbonate-urethane (PCU),

clastomers, non-clastomers, or any other suitable polymer or plastic. The elastomeric
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member 260 may have a degree of flexibility to allow the elongate member 40 to deform
the elastomeric member 260. This may allow for a certain degree of movement of the
elongate member 240 relative to the second region 230 of the fastener 215. In some
embodiments, elastomeric member 260 may have a diameter smaller than or substantially
equal to the diameter of the locking member 250.

FIG. 6 shows an assembled cross section of the illustrative spinal fixation
assembly 210 of FIG. 5. As shown in FIG. 6, the connector 290 may be disposed within
the saddle 232 of the second end region 230. When locking member 250 is threadably
engaged with the threaded region 234 of the second region 230 of the fastener 215,
elastomeric member 260 and elastomeric member 270 may contact the elongate member
240. The elastomeric members 260 and 270 may deform under pressure around the
elongate member 240 conforming, at least in part, to an outer surface of the elongate
member 240. The flexibility of the elastomeric members 260, 270 may allow for a
degree of dynamic movement between the elongate member 240 and the fastener 215
when installed. It is contemplated that in some embodiments the elastomeric member
270 may have a surface areca smaller than or substantially equal to the surface area of the
connector 290. The presence of the elastomeric member 270 may prevent the elongate
member 240 from directly contacting the connector 290 or saddle 232 of the fastener 215.

In some embodiments, the spherical member 46 and eclongate member 40 may
form a unitary elongate member 80 as shown in FIG. 7. The eclongate member 40 may
have a first spherical member 46 at one end and a second spherical member 46 at the
other end. In some embodiments, the elongate member 80 may include one or more
additional spherical member 46 located at a position intermediate the first end and the
second end of the eclongate member 80. The unitary elongate member 80 may be
available in a range of lengths to accommodate different spacing between adjacent
vertebrae. For example, the length may be about 0.5 inches, 0.8 inches, or 1.0 inch or
more in length, or any other desired length. While the member 46 is shown as a sphere,
in other embodiments, the member 46 may be of any shape, such as a geometric shape,
including, but not limited to: cubes, rectangular prisms, polygons, or cylinders.

FIG 8. shows another embodiment of the elongate member 140. In some

embodiments, the elastomeric member 148 may surround the elongate member 140. The
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clastomeric member 148 may encase the clastomeric member 140. The elastomeric
member 148 may cover only a portion of the elastomeric member 140 as shown in FIG.
8. In other embodiments, the elastomeric member 148 may fully surround the elongate
member 140 for the entire length of the elongate member 140. In some embodiments, the
elastomeric member 148 may be removably attached to the elongate member 140 and in
other embodiments the elastomeric member 148 may be permanently attached to the
clongate member 140. In some embodiments, the clastomeric member 148 may be
secured to the elongate member 140 with any desired means, for example, an adhesive,
insert molded, press fit, interlocking, threaded connection, or any other method that will
suitably secure the elastomeric member 148 to the elongate member 140. In other
embodiments, the elastomeric member 148 may not be physically secured to the elongate
member 140, but instead may be placed over the elongate member 140 in a friction fit or
any other suitable manner.

FIG. 8A shows a cross-section of the illustrative elongate member 140 shown in
FIG. 8. The elastomeric member 148 is shown having an annular cross-section, but it is
contemplated that the elastomeric member 148 may have any cross-section necessary to
cooperate with the elongate member 140. The elastomeric member 148 is shown in FIG.
8A as having a continuous, smooth surface. It is contemplated that the elastomeric
surface may comprise a plurality of elastomeric members 348,448 as shown in FIGS. 8B
and 8C. The elastomeric members 348, 448 may be of any shape or size desired. It is
contemplated that the elastomeric member 148 may also comprise a unitary member with
a textured surface, such as that created by the elastomeric members 348,448 in FIGS. 8B
and 8C.

FIGS. 9-13 illustrate alternative embodiments for a locking member 50,150 and
the elastomeric member 60,160 which may be used with a fastener 15. One of skill in the
art would understand that the features described in FIGS. 9-13 are not meant to be
exclusive to each embodiment and are only illustrative of some possible combinations.
The features of each embodiment may be interchangeable with the features of other
embodiments.

In the illustrated embodiments, the locking member 50 may have a first end

region 54 and a second end region 56 and a threaded region 52 disposed therebetween.
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Elastomeric member 60 is shown secured to the second end region 56 or within the
second end region 56 of the locking member 50. In some embodiments, the elastomeric
member 60 may be removably attached to the locking member 50 and in other
embodiments the elastomeric member 60 may be permanently attached to the locking
member 50. In some embodiments, the elastomeric member 60 may be secured to the
locking member 50 with any desired means, for example, an adhesive, insert molded,
press fit, interlocking, threaded connection, or any other method that will suitably secure
the elastomeric member 60 to the locking member 50. In other embodiments, the
elastomeric member 60 may not be physically secured to the locking member 50, but
may be may be held between the elongate member 40 and the locking member 50 by the
force of the locking member 50.

FIG. 9 shows an axial cross section of one embodiment of locking member 50.
Locking member 50 may be a set screw having a region of external threading 52 between
the first end region 54 and the second end region 56. Elastomeric member 60 may be
secured directly to the surface of the second end region 56 of locking member 50. In this
embodiment, the elastomeric member 60 may be secured such that it does not extend past
the surface of the second end region 56 or into an interior region of the second end region
56. In some embodiments, the elastomeric member 60 may further comprise a concave
recess 62 similar to the concave recess 72 shown in FIG 3, which may sized and
configured to receive a portion of the spherical collar 42. In other embodiments, the
recess 62 may be of any desired shape to receive a collar 42 of any desired shape. It is
also contemplated that the recess 62 may extend the entire depth of the elastomeric
member 60 to form a concave channel configured to receive the elongate member 40
therethrough.

FIG. 10 shows an axial cross section of an alternative embodiment of locking
member 50. Locking member 50 may be a set screw having a region of external
threading 52 between the first end region 54 and the second end region 56. In this
embodiment, locking member 50 may further include a bore 58 having a diameter smaller
than the outer diameter of the locking member 50. Elastomeric member 60 may extend
into the bore 58 of locking member 50. In some embodiments, the diameter of

elastomeric member 60 may be substantially the same as the diameter of the bore 58. In
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other embodiments, the diameter of the elastomeric member 60 may be larger than the
diameter of the bore 58 prior to be pressed or otherwise disposed into the bore 58.

FIG. 11 shows an axial cross section of another embodiment of locking member
50. Locking member 50 may be a set screw having a region of external threading 52
between the first end region 54 and the second end region 56. In this embodiment,
locking member 50 may further comprise a bore 58 having a diameter smaller than the
outer diameter of the locking member 50. The bore 58 may further comprise an annular
groove 59 at the end of the bore 58 towards the first end region 54 of the locking member
50. In other embodiments, the annular groove 59 may be at any longitudinal location
along the height of the bore 58. The annular groove 59 may have a diameter larger than
the diameter of the bore 58. Elastomeric member 60 may extend into the bore 58 and
further into the annular groove 59. In some embodiments, the elastomeric member 60
may have a first diameter 64 substantially equal to the diameter of the bore 58 that
extends from the portion of the elastomeric member 60 external to the locking member
50 to the annular groove 59 and a second diameter 65 substantially equal to the diameter
of the annular groove 59. In other embodiments, the elastomeric member 60 may have a
diameter substantially equal to the diameter of the annular groove 59 along its entire
length, which may result in the elastomeric member 60 being compressed in the bore 58
and returning to a diameter substantially equal to the diameter of the annular groove 59
external to the locking member 50.

FIG. 12 shows an axial cross section of another embodiment of locking member
50. Locking member 50 may be a set screw having a region of external threading 52
between the first end region 54 and the second end region 56. In this embodiment,
locking member 50 may further comprise a bore 58 having a diameter smaller than the
outer diameter of the locking member 50. Elastomeric member 60 may extend into the
bore 58 of locking member 50. Elastomeric member 60 may have a first diameter 67
internal to the locking member 50 which may be substantially the same diameter as the
bore 58 and a second diameter external to the locking member 50 that may be larger than
the diameter of the bore 58. Alternatively, the elastomeric member 60 may have a
diameter larger than the diameter of the bore and may be compressed within the bore 58.

This may result in the diameter 66 of the elastomeric member 60 external to the locking
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member 50 being larger than the diameter of the bore 58. In either embodiment, the
diameter of the elastomeric member 60 external to the bore 58 may be smaller than the
diameter of the locking member 50.

FIG. 13 shows an axial cross section of another alternative embodiment of a
locking member 150. In some embodiments, the locking member 150 may be a cap
having a region of internal threading 152 to complement external threading of the second
end region 30 of a fastener 15. The locking member may have a first closed end region
154 and a second open end region 156. The locking member 150 may further comprise a
protrusion 151 extending perpendicularly from an inner surface of the first closed end
region 154 of the cap 150. Elastomeric member 160 may be secured to the protrusion
151 extending from the locking member 150. Elastomeric member 160 may be secured
to the locking member protrusion 151 with an adhesive, insert molded, press fit,
interlocking fit, threaded connection, or any other method that will suitably secure the
elastomeric member 160 to the protrusion 151. In some embodiments, the diameter of
elastomeric member 160 may be smaller than or substantially equal to the diameter of the
protrusion 151 extending from locking member 150. Elastomeric member 160 may be
directly secured to protrusion 151 of locking member 150. In this embodiment, the
elastomeric member 160 may be secured such that it does not extend past the surface of
the protrusion 151 or into an interior region of the protrusion 151. However, in other
embodiments, the configuration of the member 160 with respect to the locking member
150 may be substantially similar to those discussed in FIGS. 6-9, or other desired
configurations.

FIGS. 14-17 illustrate alternative embodiments for the second end region 30,130
and the elastomeric member 70,170 of a fastener 15. One of skill in the art would
understand that the features described in FIGS. 11-14 are not meant to be exclusive to
each embodiment and are only illustrative of some possible combinations. The features
of each embodiment may be interchangeable with the features of other embodiments. In
some embodiments, the elastomeric member 70 may be removably attached to the second
region 30 and in other embodiments the elastomeric member 70 may be permanently
attached to the second region 30. In some embodiments, the elastomeric member 70 may

be secured to the second region 30 with any desired means, for example, an adhesive,
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insert molded, press fit, interlocking, threaded connection, or any other method that will
suitably secure the elastomeric member 70 to the second region 30. In other
embodiments, the elastomeric member 70 may not be physically secured to the second
region 30, but instead may be held between the elongate member 40 and the second
region 30 by the force of the elongate member 40 and a locking member 50.

FIG. 14 shows an axial cross section of an alternate embodiment of the second
region 130 of the threaded fastener 15. Second region 130 may have a U-shape saddle
132 with a region of external threading 134. In some instances, this embodiment of a
fastener 15 may be used with a cap locking member 150 as shown in FIG. 10. The cap
locking member 150 used in combination with the externally threaded second end region
130 may result in the spinal fixation assembly having a reduced profile as the second
region 130 may be smaller. When locking member 150 is threadably engaged with
second region 130, the elastomeric member 160 and the elastomeric member 170 may
contact and/or conform to the eclongate member 40. In some embodiments, the
elastomeric member 170 may be flush with or directly secured to the internal wall 136 of
the saddle 132. In this embodiment, the elastomeric member 170 may be directly
connected to the internal wall 136 of the saddle 132 such that the elastomeric member
170 does not break the plane of the internal wall 136. In this embodiment, the
elastomeric member 170 may reduce the volume of the channel extending through the
saddle 132 of the second region 130. In some embodiments, the elastomeric member 170
may extend to the top and/or toward the top of the saddle 132. In other embodiments, the
elastomeric member 170 may extend up only a portion of the wall 136. In some
embodiments, the elastomeric member 170 may be secured to the second end region 130
with any desired means, for example, an adhesive, insert molded, press fit, interlocking,
threaded connection, or any other method that will suitably secure the elastomeric
member 170 to the second end region 130.

FIG. 15 shows an axial cross section of another embodiment of the second region
30 of the fastener 15. In this embodiment, the saddle 32 may further comprise an internal
recess 37. The elastomeric member 70 may be positioned in the internal recess 37. In
some embodiments, the elastomeric member 70 may have a thickness such that the

elastomeric member 70 does extend into an interior region of the saddle 32 past an inner
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surface of the saddle 32 of the second end region 30. In other embodiments, the
clastomeric member 70 may have a thickness such that the elastomeric member 70
extends past an inner surface of the saddle 32 of the second region 30 and extends into an
interior region of the channel of the U-shape saddle 32. In some embodiments, the recess
37 may further comprise a groove 38. The groove 38 may be positioned toward the top
region of the U-shape saddle 32. A tabbed portion 74 of the elastomeric member 70 may
extend into the recess 38 such that the tabbed portion 74 of the elastomeric member 70 is
disposed behind a portion of the inner wall 36 of the saddle 32, e.g. within the recess 38.
The recess 38 and tabbed portion 74 may help maintain the position of the elastomeric
member 70 within the second region 30 of the fastener 15.

FIG. 16 shows an axial cross section of yet another embodiment of the second
region 30 of the threaded fastener 15. As shown in this embodiment, in some instances,
the second region 30 may have a first width W1 at the threaded region 34 and a second,
larger width W2 in the portion of the channel including the elastomeric member 70. The
elastomeric member 70 may be disposed within the channel 32 such a distance between
the inner surfaces of the elastomeric insert 70 is substantially equal to the first width W1,
creating a continuous surface along the interior region of the second region 30.
Elastomeric member 70 may further comprise a recess 76 for receiving the elongate
member 40. The recess 76 may form a concave channel that may contact and/or conform
to the elongate member 40. In some embodiments, recess 76 may conform to the
clongate member 40. The recess 76 may allow more surface area of the elongate member
40 to contact the elastomeric member 70, which may allow for a more uniform clamping
force to be applied to the elongate member 40. This may reduce slippage of the elongate
member 40 while allowing a certain degree of dynamic angular movement. It is
contemplated that in some embodiments, the recess 76 may extend the entire depth of the
second region 30 from a first side surface to a second side surface or across only a
portion of the depth of second region 30. The recess 76 may be slightly smaller than the
clongate member 40 such that the elastomeric member 70 is slightly compressed to
receive to the elongate member 40 within the recess 76 of the member 70. In other
embodiments, the recess 76 may be substantially the same size as the elongate member

40 or slightly larger than the elongate member 40.
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FIG. 17 shows an axial cross section of another alternative embodiment of the
second end region 30 of the threaded fastener 15. As shown in this embodiment, in some
instances, the elastomeric member 70 may be disposed within an interior wall of the
saddle 32 of the second region 30 such that the elastomeric member 70 and the interior
surface of the second region create a continuous surface. Elastomeric member 70 may
further comprise a recess 76 for receiving the elongate member 40. The recess 76 may
form a concave channel that may contact and/or conform to the elongate member 40. In
some embodiments, the recess 76 may have a depth larger than half the perimeter, e.g.
circumference, of the elongate member 40 such that the elastomeric member 70 begins to
wrap around an upper side of the clongate member 40. To some degree, the recess 76,
which may extend around and/or be in contact with greater than 50% of the perimeter,
e.g. circumference, of the elongate member 40, may maintain the elongate member 40 in
a given position without the use of the locking member 50. In some embodiments, the
clongate member 40 may snap into the recess 76 of the elastomeric member 70.
Alternatively, the elongate member 40 may be slid into the recess 76 of the elastomeric
member 70. In some embodiments, recess 76 may conform to the shape elongate
member 40. Further, the recess 76 in the elastomeric member 70 may reduce the amount
of slippage of the elongate member 40 while allowing a certain degree of dynamic axial
movement between the elongate member 40 and the second region 30 of the fastener 15.
It is contemplated that in some embodiments, the recess 76 may extend the entire depth
of the second end region 30 from a first side surface to a second side surface or across
only a portion of the depth of second end region 30 to form a concave channel that may
contact and/or conform to the elongate member 40.

Those skilled in the art will recognize that the present invention may be
manifested in a variety of forms other than the specific embodiments described and
contemplated herein. Accordingly, departure in form and detail may be made without
departing from the scope and spirit of the present invention as described in the appended

claims.
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What we claim is:

1. A spinal fixation assembly comprising:

a fastener having a first region configured for attachment to a vertebra of a patient
and a second region including a channel configured to receive an elongate member;

a locking member for securing the elongate member within the channel of the
second region;

the second region including a first elastomeric member within the channel; and

wherein the first elastomeric member contacts the elongate member.

2. The spinal fixation assembly of claim 1, further including a second
elastomeric member disposed on the locking member, the second elastomeric member

configured to engage the elongate member.

3. The spinal fixation assembly of claim 2, wherein when the elongate
member is secured to the fastener, the elastomeric members provide for a degree dynamic
angular displacement of the elongate member within the channel of the second region of

the fastener.

4. The spinal fixation assembly of claim 1, wherein the second region is ‘U’-

shaped.

5. The spinal fixation assembly of claim 1, wherein the second region is

configured to threadably receive the locking member.

6. The spinal fixation assembly of claim 5, wherein the second region of the

fastener further comprises a slot for receiving the first elastomeric member.

7. The spinal fixation assembly of claim 2, wherein the first and second

elastomeric members comprise a polyurethane.
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8. The spinal fixation assembly of claim 1, wherein the locking member is a

cap having internal threads.

9. The spinal fixation assembly of claim 2, wherein the locking member is a
set screw having a first end, a second end, and a diameter that is larger than a diameter of

the second elastomeric member.

10.  The spinal fixation assembly of claim 9, wherein the second elastomeric

member is secured directly to a surface of the second end of the set screw.
11.  The spinal fixation assembly of claim 2, wherein the locking member is a
set screw having a first end, a second end, and a bore extending from a second end

towards a first end for receiving the second elastomeric member.

12.  The spinal fixation assembly of claim 11, wherein a portion of the second

elastomeric member extends past a surface of the second end of the set screw.
13.  The spinal fixation assembly of claim 12, wherein a portion of the second
elastomeric member external to the set screw has a diameter larger than a diameter of the

bore.

14.  The spinal fixation assembly of claim 11, wherein the bore further

comprises an annular groove towards the first end of the set screw.

15.  The spinal fixation assembly of claim 14, wherein the second elastomeric

member extends into the bore and the annular groove.

16.  The spinal fixation assembly of claim 1, wherein the first elastomeric

member further comprises a recess for receiving the elongate member.

17. A spinal fixation assembly comprising:
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a fastener having a first region and a second region, the second region defining a
channel;

an elongate member extending through the channel of the second region of the
fastener;

a locking member for securing the elongate member within the channel of the
second region of the fastener;

a first elastomeric member disposed for engagement with the elongate member in
the channel;

wherein the first elastomeric member is positioned between the elongate member
and the second region of the fastener; and

wherein the first elastomeric member is in contact with the elongate member and
allows for dynamic angular displacement of the elongate member relative to the second

region of the fastener.

18.  The spinal fixation assembly of claim 17, wherein the first elastomeric

member is disposed on the locking member.

19.  The spinal fixation assembly of claim 17, wherein the first elastomeric

member is disposed on a surface of the channel of the second region of the fastener.

20.  The spinal fixation assembly of claim 19, further including a second
elastomeric member disposed on the locking member, the second elastomeric member

configured to engage the elongate member.

21.  The spinal fixation assembly of claim 20, wherein the second elastomeric

member is positioned between the elongate member and the locking member.

22.  The spinal fixation assembly of claim 21, wherein the first and second
elastomeric members are in contact with the elongate member and allow for dynamic
angular displacement of the elongate member relative to the second region of the

fastener.
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23.  The spinal fixation assembly of claim 20, wherein the elongate member is

spaced from the locking member by the second elastomeric member.

24.  The spinal fixation assembly of claim 20, wherein the elongate member
comprises one or more spherical collars and the second elastomeric member comprises a

concave recess for receiving the spherical collar.

25.  The spinal fixation assembly of claim 17, wherein the second region is
‘U’-shaped.
26.  The spinal fixation assembly of claim 17, wherein the second region is

configured to threadably receive the locking member.

27.  The spinal fixation assembly of claim 17, wherein the elongate member is

spaced away from the second region of the fastener by the first elastomeric member.

28.  The spinal fixation assembly of claim 17, wherein the elongate member

comprises one or more spherical collars.

29.  The spinal fixation assembly of claim 27, wherein the elongate member

and the one or more spherical collars form a unitary member.

30.  The spinal fixation assembly of claim 27, wherein the first elastomeric

member comprises a concave recess for receiving the spherical collar.

31. A method for coupling a spinal fixation assembly to a patient's spine, the
method comprising the steps of:
providing a fastener, the fastener comprising:
a first region and a second region;

the second region of the fastener defining a channel;
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a first elastomeric member disposed within the channel;
securing the fastener to the patient’s spine;
placing an elongate member within the channel of the second region such that the
clongate member is in contact with the first elastomeric member;
providing a locking member
engaging the locking member with the second region of the fastener to secure the

elongate member within the channel.

32. The method of claim 31, wherein the first elastomeric member deforms

around a portion of the elongate member.

33.  The method of claim 31, wherein an elasticity of the first elastomeric
member allows for dynamic angular displacement of the elongate member within the

channel of the second region of the fastener

34.  The method of claim 31, wherein the locking member includes a second

elastomeric member.

35, The method of claim 34, wherein the second elastomeric member deforms

around a portion of the elongate member.
36.  The method of claim 35, wherein an elasticity of the first and second

elastomeric members allows for dynamic angular displacement of the elongate member

within the channel of the second region of the fastener.

24



PCT/US2009/055059

WO 2010/027860

1/17

Figure 1

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

2117

Figure 2

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

317

50 / 54

(L

<4

Figure 3

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

417

Figure 4

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

517

240

Figure 5

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

6/17

Figure 6

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

177

80 46
RN

40

46

Figure 7

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

8/17

140

340 348
140 148
Figure 8A Figure 8B
440 448
Figure 8C

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

9/17

Figure 9

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

10/17

50

54\

56"/ ........................................

Figure 10

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

11/17

Figure 11

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

12/17

Figure 12

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

13/17

150
154
“\ /

_—~151

Figure 13

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860

14/17

170

Figure 14

SUBSTITUTE SHEET (RULE 26)

PCT/US2009/055059



WO 2010/027860 PCT/US2009/055059

15/17

Figure 15

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

16/17

Figure 16

SUBSTITUTE SHEET (RULE 26)



WO 2010/027860 PCT/US2009/055059

17/17

Figure 17

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/055059

CLASSIFICATION c/>F SUBJECT MATTER
B17/70

A.
INV. A6l

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X,P WO 2008/124772 A1l (SYNTHES USA [US]; 1-5,
SYNTHES GMBH [CH]; LECHMANN BEAT [CH]J; 7-18,
BUERKI ROGER) 16 October 2008 (2008-10-16) 25-29
paragraph [0031]
X WO 2008/082085 A1l (MEDYSSEY CO LTD [KRI; 1-5,7-8,
JANG JONG WUK [KR]) 17-18,
10 July 2008 (2008-07-10) 25-29
figures 14-17
X US 2006/229615 Al (ABDOU M S [US]) 1,4-5,8,
12 October 2006 (2006-10-12) 17,
25-26,
28-29

paragraph [0084]; claim 23; figures 3A,3B
A US 2004/225289 Al (BIEDERMANN LUTZ [DE] ET 1,17
AL) 11 November 2004 (2004-11-11)
the whole document

See patent family annex.

D Further documents are listed in the continuation of Box C.

* Special categories of cited documents : . . . -

“T" later document published after the intemational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international

filing date

‘L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P* document published prior to the international filing date but
later than the priority date claimed

cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
ments, such combination being obvious to a person skilied
in the art.

"&" document member of the same patent family

Date of the actual completion of the intemational search

4 February 2010

Date of mailing of the international search report

12/02/2010

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Hamann, Joachim

Form PCT/ISA/210 (second sheet} (April 2005)




International application No.
INTERNATIONAL SEARCH REPORT PCT/US2009/055059
Box No.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Articie 17(2)(a) for the following reasons:

1. m Claims Nos.: 31-36

because they relate to subject matter not required to be searched by this Authority, namely:

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by
surgery

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. l:‘ As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’'s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2009/055059
Patent document Publication Patent family Publication

cited in search report date member(s) date
WO 2008124772 Al 16-10-2008 AU 2008237031 Al 16-10-2008
CA 2679262 Al 16-10-2008
EP 2131768 Al 16-12-2009
WO 2008082085 Al 10-07-2008 KR 20070011197 A 24-01-2007
US 2006229615 Al 12-10-2006 AU 2006214001 Al 24-08-2006
BR P10607139 A2 11-08-2009
EP 1848352 A2 31-10-2007
WO 2006089292 A2 24-08~-2006
US 2004225289 Al 11-11-2004 CN 1784181 A 07-06-2006
DE 10320417 Al 02-12-2004
EP 1620023 Al 01-02-2006
WO 2004098423 Al 18-11-2004
JP 2006525047 T 09-11-2006
KR 20060006903 A 20-01-2006

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - wo-search-report
	Page 45 - wo-search-report
	Page 46 - wo-search-report

