w0 2017/003570 A1 | 11010000 O R

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

(43) International Publication Date WO 2017 /003 570 Al
5 January 2017 (05.01.2017) WIPOIPCT
(51) International Patent Classification: (72) Inventors: GROSTEFON, Justin D.; 325 Paramount
AG61F 2/36 (2006.01) Drive, = Raynham,  Massachusetts 02767  (US).
(21) International Application Number: MCANELLY, Jeffrey A.; 325 Paramount Drive,
PCT/US2016/032827 Raynham, Massachusetts 02767 (US).
i . ) (74) Agents: SHIRTZ, Joseph F. et al.; Johnson & Johnson,
(22) International Filing Date: 17 Mav 2016 (17.05.2016 One Johnson & Johnson Plaza, New Brunswick, New Jer-
ay 2016 (17.05.2016) sey 08933 (US).
(25) Filing Language: English (81) Designated States (uniess otherwise indicated, for every
(26) Publication Language: English kind of national protection available). AE, AG, AL, AM,
L. AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(30) Priority Data: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
14/755,419 30 June 2015 (30.06.2015) UsS DO. DZ. EC. EE. EG. ES. FI. GB. GD GE, GH, GM, GT,
(71) Applicant: DEPUY SYNTHES PRODUCTS, INC. HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,

[US/US]; 325 Paramount Drive, Raynham, Massachusetts
02767 (US).

KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

[Continued on next page]

(54) Title: MODULAR TAPER SEAL FOR ORTHOPAEDIC PROSTHETIC HIP ASSEMBLY

(57) Abstract: An othopaedic prosthetic hip assembly for use during

Fit, 1

performance of a hip replacement procedure includes a femoral stem
component having a tapered trunnion and a femoral head component
having a tapered bore. Upon insertion of the tapered trunnion into
the tapered bore, a taper lock is formed and a seal provides a flu-
id-tight closure.



WO 2017/003570 A1 WK 00T 0000 D AR

84)

PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))
with amended claims (Art. 19(1))



WO 2017/003570 PCT/US2016/032827

MODULAR TAPER SEAL FOR ORTHOPARDIC PROSTHETIC HIP
ASSEMBLY

TECHNICAL FIELD
0001} The present disclosure relates generally to an orthopaedic
prosthetic assembly, and more particularly to an orthopaedic prosthetic

hip assembly.

BACKGROUND

{0002] During the lfetime of a patient, it may be necessary to
perform a joint replacement procedure on the patient as a result of, for
example, disease or trauma. The joint replacement procedure may
involve the use of a prosthetic assembly which is implanted into one of
the patient's bones. In the case of a hip replacement procedure, a
prosthetic hip assembly is implanted into the patient's hip joint. Such a
prosthetic hip assembly typically includes a spherically-shaped head
component which bears against the patient's natural or prosthetic
acetabulum, along with an femoral stem component which is implanted
in the patient's femur. In some designs, a proximal end of the femoral
stem component is inserted into the femoral head component to couple

the components to each other.
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SUMMARY

0003] According to one aspect of the disclosure, an orthopaedic
prosthetic hip assembly includes a stem component configured to be
received in a proximal end of a patient’s surgically-prepared femur. The
stem component includes a neck having a tapered trunnion and an
elongated body extending distally from the neck. The assembly includes
a femoral head component configured to engage a surgically-prepared
acetabulum or a prosthetic acetabular cup. The femoral head
component has a distal opening, a tapered bore extending inwardly from
the distal opening to define an aperture sized to receive a proximal end of
the stem component, and an annular slot defined in the tapered bore.
The assembly includes a compressible seal is positioned in the annular
slot of the femoral head component. The femoral head component is
secured to the stem component via a taper lock formed between the
tapered bore of the femoral head component and the tapered trunnion of
the stem component. The compressible seal engages the tapered
trunnion of the stem component to prevent fluid from advancing toward
a proximal end of the aperture.

0004} In some embodiments, the tapered trunnion of the stem
component extends from a proximal end of the neck to a trunnion end
surface, and the compressible seal is positioned between the trunnion
end surface and the proximal end of the neck.

{0005] In some embodiments, the compressible seal is positioned

close to the proximal end of the neck.
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{0006} In some embodiments, the annular slot includes the distal
operning.

{0007} In some embodiments, the neck includes an annular flange

positioned adjacent to the tapered trunnion, and the compressible seal is
engaged with the annular flange.

i0008] In some embodiments, the compressible seal is an O-ring.
In some embodiments, the O-ring i1s formed from siicone. In some
embodiments, the femoral head component includes a semi-spherical

outer surface,

{0009] In some embodiments, the elongated body extends to a distal
tip.
0010} In another aspect, an orthopaedic prosthetic hip assembly,

mncludes a stem component configured to be received in a proximal end
of a patient’s surgically-prepared femur. The stem component includes a
neck including a tapered trunnion and an annular flange, and an
elongated body extending distally from the neck. The assembly inclhudes
a femoral head component configured to engage a surgically-prepared
acetabulum or a prosthetic acetabular cup. The femoral head
component has a distal opening and an inner bore extending inwardly
from the distal opening. The mner bore includes a first section that
defines an annular slot and a tapered second section that defines an
aperture extending inwardly from the annular slot. The assembly
includes a compressible seal configured to be received in the annular slot

of the femoral head component. The femoral head component is
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configured to be secured to the stem component via a taper lock formed
between the tapered second section of the inner bore of the femoral head
component and the tapered trunnion of the stem component. The flange
of the stem component is configured o engage the compressible seal to
prevent fluid from advancing into the aperture when the femoral head
component is secured to the stem component.

0011} In some embodiments, the neck includes an annular groove
that is defined adjacent to the annular flange, the annular groove being
sized to receive the compressible seal.

0012] In some embodiments, the inner bore of the femoral head
compoenent further defines a seal surface connecting the first section and
the tapered second section such that the compressible seal is positioned
between the flange of the stem component and the seal surface when the
femoral head component is secured to the stem component.

00 13] In some embodiments, the compressible seal is an O-ring.
In some embodiments, the O-ring is formed from silicone. In some
embodiments, the femoral head component includes a semi-spherical
outer surface. In some embodiments, the elongated body extends to a

distal tip.

BRIEF DESCRIPTION OF THE DRAWINGS
0014} The detailed description particularly refers to the following

figures, in which:



WO 2017/003570 PCT/US2016/032827

-5

{0015] FIG. 1 18 an exploded perspective view of an orthopaedic
prosthetic hip assembly including a femoral stem component, a femoral
head component, and a compressible seal;

{0016] FIG. 2 is a cross-sectional view of the femoral head

component of FIG. 1 taken along the line 2.2 in FIG. 1;

{0017} FIG. 3 is a cross-sectional view similar to FIG. 2 showing the
femoral stem component secured to the the femoral head component and

the compressible seal;

{0018] FIG. 4 s an exploded perspective view of another
orthopaedic prosthetic hip assembly including a femoral stem
component, a femoral head component, and a compressible seal;

{0019] FIG. 5 is distal perspective view of the femoral head
component of FIG. 4; and

10020] FIG. 6 is a cross-sectional view showing the femoral stem
component secured to the femoral head component and the compressible

seal.

DETAILED DESCRIPTION OF THE DRAWINGS

{0021] While the concepts of the present disclosure are susceptible
to various modifications and alternative forms, specific exemplary
embodiments thereof have been shown by way of example in the
drawings and will herein be described in detail. It should be understeood,
however, that there is no intent to limit the concepts of the present

disclosure to the particular forms disclosed, but on the contrary, the
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intention 1s to cover all modifications, equivalents, and alternatives
falling within the spirit and scope of the invention.

{0022} Terms representing anatomical references, such as anterior,
posterior, medial, lateral, superior, inferior, etcetera, may be used
throughout this disclosure in reference to both the orthopaedic implants
described herein and a patient’s natural anatomy. Such terms have well-
understood meanings in both the study of anatomy and the field of
orthopaedics. Use of such anatomical reference terms in the
specification and claims is intended to be consistent with their well-
understood meanings unless noted otherwise.

{0023] Referring now to FIG. 1, there is shown an orthopaedic
prosthetic hip assembly 10 for use during performance of a hip
replacement procedure. The orthopaedic prosthetic hip assembly 10
includes a femoral head component 12, a femoral stem component 14,
and a compressible seal 16. The femoral head component 12 is
configured to receive the femoral stem component 14 to couple the
components 12, 14 to each other. When the femoral stem component 14
is received within the femoral head component 12, the compressible seal
forms a fluid-tight closure to prevent ingress of material into the femoral
head component 12, as described in greater detail below.

0024] During hip joint replacement procedure, the femoral stem
component 14 is implanted partially into the patient’s femur and extends
outwardly for connection with the femoral head component 12. The

femmoral stem component 14 has a tapered trunnion 24 extending in the
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proximal direction for connection with the femoral head component 12.
The femoral head component 12 includes a tapered bore 20 configured to
receive the tapered trunnion 24 of the femoral stem component 14. The
tapered trunnion 24 of the {femoral stem component 14 is configured to
be seated within the tapered bore 20 to form a taper lock by mating
between similarly tapered surfaces of each component 12, 14.

{0025] The tapered bore 20 of the femoral head component 12
inchides an annular slot 22 that is configured to receive the compressible
seal 16, When the femoral stem component 14 is inserted into the
femoral head component 12 to form a taper lock, the compressible seal
16 is compressed by and bears against each of the femoral head
component 12 and the femoral stem component 14 forming a fluid-tight
closure that prevents ingress of foreign matter onto the taper lock of the
femoral components 12,14,

{0026] In the illustrative embodiment shown in FIG. 1, the femoral
stem component 14 includes a body 40 having a distal end 42 configured
for implantation into a patient’s femur. The femoral stem component 14
includes a neck 34 extending proximally from the body 40. The neck 34
has a proximal end 62 from which the tapered trunnion 24 proximally
extends to a trunnion end surface 64. The trunnion 24 has a tapered
outer surface 30 including a trunnion sealing surface 46, which is a
portion of the tapered outer surface 30 in contact with the compressible
seal 16 when the taper lock is formed. The trunnion 24 is tapered such

that a diameter of the tapered outer surface 30 decreases along the
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direction of extension of the trunnion 24 from the neck 34 to the
trunnion end surface 64. The taper angle of at least a portion of the
tapered trunnion 24 is configured to be comphimentary to a taper angle of
at least a portion of the tapered bore 20 of the femoral head component
12 to form a taper lock when the femoral stem component 14 is inserted
intoe the femoral head component 12. The trunnion sealing surface 46 is
tlustratively positioned distal to the portion of the tapered trunnion 24,
which has a taper complimentary to the taper of the tapered bore 20 to
form the taper lock.

0027] The femoral head component 12 has semi-spherical outer
surface 26 on a proximal end thereof for contact with the patient’s
natural or prosthetic acetabulum. The fermoral head component 12
mmcludes a flat distal surface 28 having a distal opening 18 defined
therein. The tapered bore 20 extends proximally from the distal opening
18 and is defined by a tapered inner surface 32. The tapered bore 20 is
tapered such that a diameter of the tapered inner surface 32 decreases
along the direction of the extension of the tapered bore 20 from the distal
opening 18. The taper angle of at least a portion of the tapered bore 20
is configured to be complimentary to the taper angle of at least a portion
of the tapered outer surface 30 of the trunmion 24 such that at least a
portion of the outer surface 30 is in contact with at least a portion of the
tapered inner surface 32 when the trunnion 24 is seated within the
tapered bore 20 to form a taper lock. The tapered bore 20 has an

annular slot 22 configured to receive the compressible seal 16 for contact
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with the trunnion sealing surface 46 upon formation of a taper lock. The
annular slot is illustratively positioned distal to the portion of the tapered
bore 20 which has a taper complimentary to the taper of the trunnion 24
to form the taper lock.

{0028] In the illustrative embodiment as shown in FIG. 2, the
annular slot 22 is a groove formed in the tapered inner surface 32 and
extends circumferentially around the tapered bore 20. The annular slot
22 illustratively has a square cross-section and is defined by an outer
sealing surface 33, an annular proximal surface 36, and an annular
distal surface 38 each extending circumferentially around the tapered
bore 20. The proximal surface 36 and the distal surface 38 are
positioned orthogonally to the outer sealing surface 33. The annular slot
22 1s configured to receive the compressible seal 16 with a portion of an
interior side 44 of the compressible seal 16 protruding radially inward
into the tapered bore 20, as shown illustratively in FIG. 2.

{0029] The compressible seal 16 is an annular seal ring, as shown
in the illustrative embodiment of FIG. 1. The compressible seal 16 is
illustratively formed as an O-ring having a uniform circular cross-section
as shown in FIG. 2, and defining an inner diameter and an outer
diameter, the inner diameter defined by the interior side 44. The
compressible seal 16 is configured to be received within the annular slot
22 of the femoral head component 12. A portion of the interior side 44 of
the compressible seal 16 illustratively protrudes radially inward from the

annular slot 22 through the tapered inner surface 32 into the tapered
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bore 20, as shown in FIG. 2. When unstressed, the compressible seal 16
tlustratively defines an inner diameter smaller than an outer diameter
defined by the trunnion sealing surface 46 of the trunnion 24.

{0030} The compressible seal 16 is illustratively formed of silicone to
form fluid-tight sealing contact between the trunnion sealing surface 46
and the outer sealing surface 33 of the annular slot 22. In some
embodiments, the compressible seal 16 may be formed of any suitable
material for sealing and may have a cross-section having any shape to
facilitate sealing between the trunnion sealing surface 46 and the
femnoral head component 12. For example, the compressible seal may
have an ovular, square, or non-conventional cross-sectional shape.
0031} As shown in the illustrative embodiment of FIG. 3, when the
trunnion 24 is inserted within the tapered bore 20 the complimentary
portions of the tapered outer surface 30 of the tapered trunnion 24 and
the tapered inner surface 32 defining the tapered bore 20 engage each
other to form a taper lock. During the taper lock, the compressible seal
16 is positioned between the proximal end 62 of the neck 34 and the
trunnion end surface 64. The interior side 44 of the compressible seal
16 contacts the trunnion sealing surface 46. The trunnion sealing
surface 46 presses the mterior side 44 of the compressible seal 16
radially outward such that the inner diameter of the compressible seal
16 is increased outwardly to equal that of the trunnion sealing surface

46. The compressible seal 16 is illustratively compressed between the
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trunnion sealing surface 46 and the outer sealing surface 33 to form a
fluid-tight closure.

0032} In the illustrative embodiment, the annular slot 22 has a
square cross-sectional shape and the compressible seal 16 has a circular
cross-sectional shape. The difference in these cross-sectional shapes
permits expansion of the compressible seal’s geometry inte the
unoccupied area within the annular slot 22 during assembly. Each of
the illustrative annular slot 22 and compressible seal 16 have
corresponding cross-sectional and diametric sizes. The particular sizes
and shapes of each of the annular slot 22 and the compressible seal 16
thus coordinate to provide a fluid-tight closure between the trunnion 24
and the femoral head component 12. This fluid-tight closure prevents
mgress of foreign material onto the tapered surfaces of the components
12, 14.

0033] In some embeodiments, the compressible seal 16 and the
annular slot 22 may be sized such that upon formation of a taper lock,
the inner diameter of the compressible seal 16 is increased outwardly to
equal that of the trunnion sealing surface 46, but that the compressible
seal 16 does not contact the outer sealing surface 33 of the annular slot
22. In some embodiments, the compressible seal 16 and the annular
slot 22 may be configured such that upon formation of a taper lock, the
compressible seal 16 may contact one or more of the proximal surface 36

and the distal surface 38. In some embodiments, the compressible seal
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16 may be positioned at any point between the proximal end 62 of the
neck 34 and the trunnion end surface 64 during taper lock.

{0034} In the illustrative embodiment as shown in FIG. 4, an
othopaedic prosthetic hip assembly 10 includes a femoral head
component 12, femoral stem component 14, and a compressible seal 16,
similar to that shown in FIG. 1. Where aspects of features of the
foregoing description remain largely unchanged from that of the
description below, for convenience, the same numerals have been
maintained throughout the illustrative figures. The orthopaedic
prosthetic hip assembly 10 forms taper lock by inserting a tapered
trunnion 24 of the femoral stem component 14 into the tapered bore 20
of the femoral head component 12. The femoral stem component 14
tlustratively includes an annular flange 48 extending radially outward
from the neck 34 adjacent to the tapered trunnion 24. The annular
flange 48 includes an upper surface 56 located on a proximal side
thereof.

{0035] As shown in FIG. 3, the femoral head component 12 includes
a distal opening 50 from which a tapered bore 58 proximally extends.
The tapered bore 58 is defined at least partially by a tapered inner
surface 34. The tapered inner surface 54 includes an annular slot 32
adjacent the distal opening 30. The annular slot 52 is defined by an
outer sealing surface 66 and a proximal surface 60, the proximal surface
60 being orthogonal to the outer sealing surface 66. Each of the outer

sealing surface 66 and the proximal surface 60 extend circumferentially
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around the annular slot 52. The annular slot 32 i1s configured to receive
the compressible seal 16 and the annular flange 48 of the femoral stem
component 14. The tapered inner surface 54 extends proximally from
the proximal surface 60 of the annular slot 32 and is configured for
receiving the tapered trunnion 24 to form a taper lock.

0036} In the illustrative embodiment as shown in FIG. 6, the
compressible seal 16 is positioned around the tapered trunnion 24
adjacent to the annular flange 48.  When the trunnion 24 is inserted
into the tapered bore 38 of the femoral head component 12 and forms
the taper lock, the compressible seal 16 is received within the annular
slot 52. The compressible seal 16 is compressed between the proximal
surface 60 of the annular slot 32 and the upper surface 56 of the
annular flange 48 to form a fluid-tight closure preventing ingress of
foreign material onto the taper lock.

00377 The compressible seal 16, as illustrated in FIG. 6, is an
annular ring defining an inner diameter equal to an outer diameter of the
trunnion 24 adjacent to the annular flange 48. The compressible seal
tllustratively has a circular cross-section. In some embodiments, the
trunnion 24, at an outer surface adjacent to the flange, may comprise a
seal groove extending circumferentially around the trunnion, the seal
groove having a shape complimentary to the shape of the compressible
seal 16 and being configured to receive the compressible seal 16, In
some embodiments, the compressible seal 16 may have any cross-

sectional shape, cross-sectional size, and or diametric size to provide
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fluid-tight sealing between the femoral components 12, 14 upon
formation of the taper lock.

{0038] In some embodiments, the femoral stem component 14 and
the femoral head component may be provided in a number of different
size configurations in order to fit the needs of a given patient's anatomy.
In particular, the geometry of the tapered bore 20, 58 of each of the
femoral head components 12 may be identical, and the geometry of each
of the tapered frunnion 24 of the differently sized femoral stem
components 14 may be identical. Because the taper features of the
femmoral head components 12 and femoral stem components 14 are
commonly sized across the range of component sizes, each of the
differently-sized femoral head components 12 is compatible with each of
the differently-sized femoral stem components 14,

{0039] While the disclosure has been illustrated and described in
detail in the drawings and foregoing description, such an illustration and
description is to be considered as exemplary and not restrictive in
character, it being understood that only illustrative embodiments have
been shown and described and that all changes and meodifications that
come within the spirit of the disclosure are desired to be protected.
10040} There are a plurality of advantages of the present disclosure
arising from the various features of the apparatus, system, and method
described herein. It will be noted that alternative embodiments of the
apparatus, system, and method of the present disclosure may not

include all of the features described vet still benefit from at least some of
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the advantages of such features. Those of ordinary skill in the art may
readily devise their own implementations of the apparatus, system, and
method that incorporate one or more of the features of the present

invention and fall within the spirit and scope of the present disclosure.
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CLAIMS

1. An orthopaedic prosthetic hip assembly, comprising:

a stem component configured o be received in a proximal
end of a patient’s surgically-prepared femur, the stem component
comprising a neck including a tapered trunnion and an elongated body
extending distally from the neck,

a femoral head component configured to engage a surgically-
prepared acetabulum or a prosthetic acetabular cup, the femoral head
component having {ij a distal opening, (i) a tapered bore extending
inwardly from the distal opening to define an aperture sized to receive a
proximal end of the neck of the stem component, and (i) an annular slot
defined in the tapered bore, and

a compressible seal is positioned in the annular slot of the
femoral head component,

wherein (i) the femoral head component is secured to the
stem component via a taper lock formed between the tapered bore of the
fernoral head component and the tapered trunnion of the stem
component, and (i1} the compressible seal engages the tapered trunnion
of the stem component to prevent fluid from advancing toward a

proximal end of the aperture.

2. The orthopaedic prosthetic hip assembly of claim 1,
wherein the tapered trunnion of the stem component extends from a
proximal end of the neck to a trunnion end surface, and the
compressible seal is positioned between the proximal end of the neck and

the trunnion end surface.
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3. The orthopaedic prosthetic hip assembly of claim 2,
wherein the compressible seal is positioned close to the proximal end of

the necls.

4. The orthopaedic prosthetic hip assembly of claim 1,
wherein the annular slot includes the distal opening.

5. The orthopaedic prosthetic hip assembly of claim 4,
wherein the neck includes an annular flange positioned adjacent to the
tapered trunnion, and the compressible seal is engaged with the annular

flange.

O. The orthopaedic prosthetic hip assembly of claim 1,

wherein the compressible seal is an O-ring.

7. The orthopaedic prosthetic hip assembly of claim 6,

wherein the O-ring is formed from silicone.

8. The orthopaedic prosthetic hip assembly of claim 1,
wherein the femoral head component includes a semi-spherical outer

surface.

0. The orthopaedic prosthetic hip assembly of claim 1,

wherein the elongated body extends to a distal tip.

18. An orthopaedic prosthetic hip assembly, comprising:
a stem component configured to be received in a proximal

end of a patient’s surgically-prepared femur, the stem component
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comprising (i} a neck including a tapered trunnion and an annular flange
and (11} an elongated body extending distally from the neck, and

a femoral head component configured to engage a surgically-
prepared acetabulum or a prosthetic acetabular cup, the femoral head
component having a distal opening and an inner bore extending inwardly
from the distal opening, the inner bore including a first section that
defines an annular slot and a tapered second section that defines an
aperture extending inwardly from the annular slot,

a compressible seal configured to be received in the annular
slot of the femoral head component,

wherein {i} the femoral head component is configured to be
secured to the stem component via a taper lock formed between the
tapered second section of the inner bore of the femoral head component
and the tapered trunnion of the stem component, and (i1 the flange of
the stem component is configured fo engage the compressible seal to
prevent fluid from advancing into the aperture when the femoral head

component is secured to the stem component.

11.  The orthopaedic prosthetic hip assembly of claim 10,
wherein the trunnion includes an annular groove that is defined adjacent
to the annular flange, the annular groove being sized to receive the

compressible seal.

12. The orthopaedic prosthetic hip assembly of claim 10,
wherein the inner bore of the femoral head component further includes a
seal surface connecting the first section and the tapered second section

such that the compressible seal is positioned between the flange of the
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stem component and the sealing surface when the femoral head

component is secured to the stem component.

13. The orthopaedic prosthetic hip assermbly of claim 10,

wherein the compressible seal is an O-ring.

14. The orthopaedic prosthetic hip assembly of claim 13,

wherein the O-ring is formed from silicone.

15. The orthopaedic prosthetic hip assembly of claim 10,
wherein the femoral head component includes a semi-spherical outer

surface.

16. The orthopaedic prosthetic hip assermbly of claim 13,

wherein the elongated body extends to a distal tip.
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AMENDED CLAIMS
received by the International Bureau on 05 October 2016 (05.10.2016)

CLAIMS

1. An orthopaedic prosthetic hip assembly, comprising:

a stem component configured to be received in a proximal end of a
patient’s surgically-prepared femur, the stem component comprising a neck
including a tapered trunnion and an elongated body extending distally from the
neck,

a femoral head component configured to engage a surgically-
prepared acetabulum or a prosthetic acetabular cup, the femoral head
component having (i) a distal opening, (ii) a tapered bore extending inwardly
from the distal opening to define an aperture sized to receive a proximal end of
the neck of the stem component, and (iii) an annular slot defined in the tapered
bore, and

a compressible seal is positioned in the annular slot of the femoral
head component,

wherein (i) the femoral head component is secured to the stem
component via a taper lock formed between the tapered bore of the femoral
head component and the tapered trunnion of the stem component, and (ii) the
compressible seal engages the tapered trunnion of the stem component to
prevent fluid from advancing toward a proximal end of the aperture,

wherein the annular slot includes the distal opening,

wherein the neck includes an annular flange positioned adjacent to
the tapered trunnion, and the compressible seal is engaged with the annular

flange.

2. The orthopaedic prosthetic hip assembly of claim 1, wherein

the compressible seal is positioned close to the proximal end of the neck.

AMENDED SHEET (ARTICLE 19)
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3. The orthopaedic prosthetic hip assembly of claim 1, wherein

the compressible seal is an O-ring.

4. The orthopaedic prosthetic hip assembly of claim 3, wherein

the O-ring is formed from silicone.

5. The orthopaedic prosthetic hip assembly of claim 1, wherein

the femoral head component includes a semi-spherical outer surface.

6. The orthopaedic prosthetic hip assembly of claim 1, wherein

the elongated body extends to a distal tip.

7. An orthopaedic prosthetic hip assembly, comprising:

a stem component configured to be received in a proximal end of a
patient’s surgically-prepared femur, the stem component comprising (i) a neck
including a tapered trunnion and an annular flange and (ii) an elongated body
extending distally from the neck, and

a femoral head component configured to engage a surgically-
prepared acetabulum or a prosthetic acetabular cup, the femoral head
component having a distal opening and an inner bore extending inwardly from
the distal opening, the inner bore including a first section that defines an
annular slot and a tapered second section that defines an aperture extending
inwardly from the annular slot,

a compressible seal configured to be received in the annular slot of
the femoral head component,

wherein (i) the femoral head component is configured to be secured
to the stem component via a taper lock formed between the tapered second
section of the inner bore of the femoral head component and the tapered

trunnion of the stem component, and (ii) the flange of the stem component is

AMENDED SHEET (ARTICLE 19)



WO 2017/003570 PCT/US2016/032827
22

configured to engage the compressible seal to prevent fluid from advancing into
the aperture when the femoral head component is secured to the stem

component.

8. The orthopaedic prosthetic hip assembly of claim 7, wherein
the trunnion includes an annular groove that is defined adjacent to the

annular flange, the annular groove being sized to receive the compressible seal.

0. The orthopaedic prosthetic hip assembly of claim 7, wherein
the inner bore of the femoral head component further includes a seal surface
connecting the first section and the tapered second section such that the
compressible seal is positioned between the flange of the stem component and
the sealing surface when the femoral head component is secured to the stem

component.

10. The orthopaedic prosthetic hip assembly of claim 7, wherein

the compressible seal is an O-ring.

11. The orthopaedic prosthetic hip assembly of claim 10,

wherein the O-ring is formed from silicone.

12. The orthopaedic prosthetic hip assembly of claim 7, wherein

the femoral head component includes a semi-spherical outer surface.

13. The orthopaedic prosthetic hip assembly of claim 12,
wherein the elongated body extends to a distal tip.
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