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BS cT E DI3 RE
A prosthetic device having a polyaryletherketone componeant
with a wettable surface is disclosed. The sutface of the polyaryletherketons
component has a surface chemistry which endhances the ability of tissues to

5 grow directly thereon. An associated method|for enhancing the wettability of

a prosthetic device is also disclosed.
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AUSTRALIA e
Patents Act 1990
COMPLETE SPECIFICATION
STANDARD PATENT
Invention Title: Prosthetic device having a polyar%letherketone, component
with enhanced wetability and a| method for making the

same

The following statement Is a full description of this in ntion, including the best

method of performing it known to us:
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AND A METHOD FOR MAKING THE SAME

TECHNICAL FiELD OF THE DISCLOSURE

The present disclosure relates géneraily to prosthetic davices,
. {

4

and more particutarly to prosthetic devices having a polyaryletherkeione

T wiDA'

component with enhanced wettability. !

10 i
!
|
i

BACKGROUND

Materials used to fabricate prJ)sthetic devices, such as an

LY TSR

1 Y

orthopedic implant, need to possess cem{]in mechanical and chemical

properties in order to function and exist in conJact with the biological tissue of

i

15 a living organism. For example, these r11ateriafs should possess the

appropriate mechanical/chemical properties soithey do not induce undesirable

. {
reactions in the body such as blood clotting, jtlssue death, tumor formation,
i

allergic reaction, foreign beody reaction (reijection), and/or inflammatory
|

: reaction. In addition, the materials used to fabfiicate prosthetic devices shouid
: |

20 posses the appropriate strength, elasticity, pen}neability, and flexibility in order

n..

for the prosthetic device to function propeL'ly for its intended purpose.
1

Moreover, it is desirable that these materiélis (i) sterilize easily and (ii)

substantially maintain their physical propertiesl during the thme the prosthetic

1
device remains in contact with the biological tistue.
i
|
!
i
1
1
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There are a number of mated
possess one or more of the above describe
these materials can be utilized for fabricating §

drawback to some of these materials is that

FREEHILLS CARTER SMITH B

ials currently availabie which
i characteristics. Accordingly,
brosthetic devices. However, a

they do not present a surface

which is well suited for direct tissue growth (e.g. bone) onto or into the

prosthetic device. As such, prosthetic devices

fabricated from these materials

have a decreased ability to form a suitably stable mechanical unit with the

neighboring tissues (e.g. bone). Therefore,

these prosthetic devices can

become loose or unstable relative to the neighboring tissue which can result

in the device functioning Iess efficiently or not| functioning at all. A loose or

i
unstable prosthetic device can also induce an éxcessive tissue response and

cause the patient discomfort and pain. Finally, a loose prosthetic device is

deemed to have failed, and thus has to be sufgically removed which further

burdens the patient.

Accordingly, in light of the abo

ve discussion, a material for

fabricating a prosthetic device which addrféses the above described

drawback is needed.

SUMMARY

1
i

In accordance with one exemplary embodiment, there is

prov‘ided a prosthetic device.

The pronthe‘dc device inciudes a

polyaryletherketone component. The polyaryletherketone component has a

COMS ID No: SMBI-00201293  Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31
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surface, and the surface has an tissudgenically effective amount of

TLes v

e bt

10

15

20

sulfonation thereon. ].

In accordance with another ei?«amplary embodiment, there is
provided a prosthetic arrangement for implam%ng in the body of a patient. The
prosthetic arrangement includes an orthop{edic implant device having a
polyaryletherketone compbnent. The polyar'llletherketone component has a
surface, and the surface has an ﬁssuebenically effective amount of

{
sulfonation thereon. l

In accordance with yet another éxemplary embodiment, there is
provided an orthopedic device. The c#rthopedic device includes a
polyaryletherketone component. The polyanjietherketone component has a
surface, and the surface has an tissueg;enically effective amount of

sulfonation thereon.

In accordance with still another dxemplary embadiment, there is

provided a method of preparing a prosthetic device having a
polyaryletherketone component. The method includes (a) contacting a
surface of the polyaryletherketone componenti of the prosthetic device with a
sulfonation agent and (b) sulfonating the surlijace of the polyarlyetherketone
component. j

in accordance with yet another e:b(emplary embodiment, there is
provided a prosthetic device having a p{:iyaryletherketone component
prepared by subjecting the polyaryletherketorie component to a sulfonation

reaction. i
i
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In accordance with still another %xemplary embodiment, there is
provided a method of preparing a prostri:etic ‘device which inciudes a
polyaryletherketone component having a sq‘.lrface. The method includes
reacting the surface of the polyaryletherigeto%le component of the prosthetic

5 device with-a chemical so that the wettability cif the surface is increased.
In accordanc;a with yet another Qj:xemplary embodiment, there is

provided a prosthetic device.  The ;1rosthetic device includes a

~ MR X

polyaryletherketone component. The polyar*letherketone component has a
surface which has a wettability -such that a cd;mtact angle of a bead of water -

10 positioned on the surface has a vaiue less thap 78°.
]

i
In accordance with still another eéxemplary embodiment, there is

Lot - T I OB YR -

provided a prosthetic device. The prosthetic| device includes an orthopedic
implant having a polyaryletherketone compopient. The polyaryletherketone

component has a surface which has a wettability such that a contact angle of

1§ a bead of water poéitioned on the surface has g value less than 78°.
i
In accordance with' yet another e;xemplary embodiment, there is
provided a polyaryletherketone componert. The polyaryletherketone
component includes a surface having a wettability such that a contact angle of

a bead of water positioned on the surface has a value less than 78°,

20 The above and other features |of the present disclosure will

become apparent from the foliowing descriptiog and the attached drawings.

e e
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BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particujarly refers to the accompanying

figures in which:

|
FIG. 1 depicts an Energy-Dispérsive X-Ray Analysis spectrum

i .
5 of a polyaryletherketone sample prior to baing subjected to a sulfonation

!
] :

FIG. 2 depicts an Energy—Dispeirsive'X-Ray Analysis spectrum

reaction;

L STI Y

of a polyaryletherketone sample after beir}ig subjected 1o a sulfonation
reaction neutralized with calcium hydroxide; al%!d
10 FIG. 3 depicts an Energy—Dispe‘rsive X-Ray Analysis spectrum

of a polyaryletherketone sampie after beirlg subjected to a sulfonation

o BV AT e

redction neutralized with potassium hydroxide.

RETAILED DESCRIPTION OF THE DISCLOSURE
15 The present invention relates {to prosthetic devices having

enhanced wettability and methods of making the same. The prosthetic

devices described herein can be utifized as enil:loprosthetic devices configured
to be implanted within the body of a patien%. In particular, the prosthetic
devices described herein can be utilized as cifthopedic devices, such as an
20 orthopedic implant of any type, condition, shape, or configuration. For
example, these orthopedic implants may be| utilized in a number of joint

replacement or repair procedures such as surgical procedures associated

with the hip, shoulders, knees, ankles, knucklesf., or any other joint.
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It should be appreciated that jthe prosthetic devices described

herein include a polyaryletherketone component. It should also be

appreciated that only a portion of the prosthétic device can be made from the

polyaryletherketone component, or the entiré

5 from the polyaryletherketone component.

: !

polyaryletherketone component is that the b
|

polymers from the polyaryletherketone family,
z

S N % /X

polyaryletherketone which contains repeating

formula:

€ AR W o bl

f L~

prosthetic device can be made
What is meant herein by a
mpenent includes one or more
including, but not limited to, a

units of the following general

where A is a direct link, a suifur atom, a ditalent hydrocarbon radical or a

group —Q—(Ar—Q"), In which Q is —CO—, +-80,—, or—0—, Q' is —_0—,

and Ar is a divalent aromatic radical and n is 0,1, 2 or 3. In particular, the

15 polyaryistherketone can contain repeating unit$

of:

/ \ —_—0 — CO——

_ \__/

and/or of
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Poiyaryletherketones which c¢g
invention are described in United States

incorporated herein by reference. in addition,

N be utilized in the present
5 Patent 4,320,224 which is

polyaryletherketones which can

be utilized in the present invention are commercially available from Victrex

plc, located in Lancashire, England. For exaf

(also known as PEEK™) having the oxy-14

nple, a polyaryetheretherketone

t-phenylene-oxy-1,4-phenylene-

@o12

carbonyl-1,4-phenyiene repeat unit, which{ is shown again below, is

10 commercially available from Victrex pic. in vafious grades (e.g. 450G, 381G,

and 150G)

0
RN
o o~ /\_c

it should be appreciated that a qrosthetic device of the present
i

15 invention i subject to a chemical reaction wbich increases its “wettability”.
. |

What is meant herein by “wettability” is the abflity of a solid surface (e.g. the

surface of the polyaryletherketone component) to be wetted when in contact

COMS ID No: SMBI-00201293 Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31
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with a liquid (e.g. water); that is the surface telnsion of the liquid is reduced so
the liquid spreads over the surface. In| particular, a surface of the
polyaryletherketone component of the prosthetic device is reacted with a

chemical so that the wettability of the surfade is increased. (Note that, as

used herein, the term “surface” includes tHﬁe interior surface of pores or
cavities defined in the prosthetic device. In A:articuiar the interior surface of
pores or cavities defined in the polyaryle}herketone component of the
prosthetic device.) For example, the surfélce of the polyaryletherketone
component of the prosthetic device can be reatted with a chemical so that the
hydrophilicity of the surface is increased.| What is meant herein by
“hydrophilicity” is a measure of the affinity of the solid surface (e.g. the surface
of the polyaryletherketone component) for attraacting, adsorbing, or absorbing

water.

The increase in the wettabflity of the surface of a
polyaryletherketone component as a resuit oﬂ6 the aforementioned chemical
reaction can be measured by any known approj:ﬁate technique. For example,
one technique for measuring the increase in vi]reﬁabiliity of the surface of the
polyaryletherketone component is to measure ilre contact angle 8 of a bead of
liquid (e.g. water) at the interface of the bead (J:f liquid and the surface of the
poiyaryletherketone component. For example.'the lower the contact angle 6
of a bead of water at the interface of the bead qu water and the surface of the
polyaryletherketone component, the greater th!a wettability of the surface of

the polyaryletherketone component. Preférably, the surface of the

i
|
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polyaryletherketone component of the prosthetic device is reacted with a

chemical so that the contact angle of a bead
bead of water and the surface of the polyary
than 78°. For example, after increasing the

5 polyaryletherketone component, it is prefed

of water at the interface of the
jetherketone component is less
wettability of the surface of the

able that the aforementioned

contact angle between the bead of water and

the surface is within a range of

NP L

AR AL,

20

about 77° to about 40°. For example, contacﬂT angles within a range of about
60° to about 40° are particularly desirable.i However, it should also be
appreciated that contact angles between a be!ad of water and a surface of a
polyaryletherketone component which are lesis than about 40°, for example

!
iess than about 30°, are even more preferéble as long as the wettability

increasing process the surface of the polyhryletherketone component is

subjected to satisfies the criteria discussed beldw.

Now turning to the above discusded chemical reaction, it should

be appreciated that any appropriate reaction which chemically alters the

surface of the polyaryletherketone component g0 as to increase its wettability
can be utilized. However, it should also be Lppreciated that the chemical
alteration of the surface of the polyaryietherfetone component shouid not
adversely affect, to any significant degree, its|ability to be implanted in the
body of a living organism, such as a human palient. In other words, after the
chemical alteration the polyaryletherketonle component should be
“biocompatible”. As used herein, the polyaryletherketone component is

characterized as being "biocompatible® if it is capable of functioning or existing

COMS ID No: SMBI-00201293 Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31
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in contact with biological fluid and/or tissue pf a living organism with & net

beneficial affect on the living organism. Injaddition, the above described
chemical alteration should not adversely affeq!t. to any significant degree, the
desirable chemical and/or mechanical propei}ies of the polyaryietherketone
s component. For example, the chemical alfkeration should not erode the
g . surface of the polyaryletherketone to any signi{’rcant degree.
One method of increasing the weittabil'rlyof the prosthetic device
is to react the surface of the polyaryletherketdne component with a chemical
so that polar functional groups are disposed dn the suiface. The greater the

10 number of polar groups disposed on the surfage, the greater the wettabiiity of

the surface. These polar functional groups cin be disposed on the surface

%% ) P M B 3

via the formation of covalent bonds between the polar functional groups and
chemical groups present on the surfacg of the polyaryletherketone
component. However, any other appropriate| chemical bonding mechanism
15 (e.g. ionic) can be utilized to dispose the golar functional groups on the

component surface as long as the bonding mechanism satisfies the

L e lMeALEA

aforementioned criteria of increasing the isurface wettability while not
adversely affecting, to any significant degree, Jhe component's (i) ability to be
implanted into 2 living body and/or (i) its mechéanical properties.

20 The above discussed wettability] enhancing chemical reaction
i

can be performed on the assembied sthetic device or on the
polyaryletherketone components prior to assembly into the prosthetic device.

. In addition, the wettability enhancing chemicai reaction can be performed on

COMS ID No: SMBI-00201293 Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31
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polyaryletherketones in various physical statds, including but not limited to,

polyaryletherketone resins used tfo fabripate the polyaryletherketone

component, polyaryletherketone compositeés used to .fabﬁc.:ate the

polyaryietherketone component, and porous { polyaryletherketone structures
5 used to fabricate the polyaryletherketone comgonent.

An example of one chemical reaction which can be used 1o

increase the wettability of the prostr'\etic dev‘ice while satisfying the above
discussed criteria is sulfonation. What is me.‘jmt herein by suffonation is the
substitution of —-SO3H groups from a sulfonatjon agent for hydrogen atoms.
10 For example, the sulfonation of the surfzice of a polyaryletherketone

component which includes the repeating unit

1000
can be illustrated by the following equation:
o0

l Suttenzien

15
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and salts thereof. Examples of sulfonation agents which can be utilized in the

above illustrated equation include, but are not limited to, sulfuric acid (> 95

%), fuming sulfuric écid, and sulfur trioxide.

The suifonation of a surface of a|polyaryletherketone component

can be accomplished by contacting the surfjce with a sulfonation agent at
about room temperature up to a temperature 1\‘ about 80° C for a time period
between about 5 minutes up to about 20 min:jues. The particular sulfonation
reaction conditions (e.g. temperature, time| period, concentration of the
sulfonation agent) utilized will depend upon tt'\e specific polyaryletherketone
surface being sulfonated, the particular sulfo+ation agent selected, and the
degree of sulfonation desired. For exan%lple, some members of the
polyaryletherketone family will require more vigorous sulfonation conditions to
achieve the desired degree of sulfonation, while other members will require
less vigorous sulfonation conditions, depenfing upon, for exampie, the

chemical nature of the polyaryletherketone conjponent,

An example, of a sulfonation {reaction 'is described below.
Samples of Victrex 450G PEEK™ fims (0.004 inch) were cleaned with
isopropyl alcohol and vacuum dried at 60 C° brior 10 being subjected to the
sulfonation reaction. Thereafter each PEEK[" fiim sample was placed in

contact with 96.5% sulfuric acid at room tempﬁ:ature. Each PEEK™ film was

kept in contact with the sulfuric acid for a time| period of at least 10 minutes.
At this point (i.e. 10 minutes) some of the PEE*"“ film samples were removed

i
from the sulfuric acid and thoroughly washed *vith water. After the aqueous

COMS ID No: SMBI-00201293 Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31

@o17




31/03 '03 MON 18:24 FAX 61 3 9288 1587 FREEHILLS CARTER SMITH B @o18

13-

wash, the PEEK™ fim samples were neutfalized with a 0.5N potassium
hydroxide solution, a saturated calcium hydrokide solution, or a 0.25 sodium
citrate solution. The neutralized PEEK™ film isamples were then rinsed with
water and vacuum dried at 60 C° prior to purface characterization. The
5 remaining PEEK™ film samples were kept in dontact with the suifuric acid for

various times up to about 20 minutes. When these PEEK™ filrm samples were

Pt g i

removed from the sulfuric acid they were ne|.11ralized and dried in the same
manner as described above prior to surface characterization.

The Energy-Digspersive X-Ray Analysis (EDXA) was utilized for

10 surface characterization of the PEEK™ samlles. In particular, the EDXA

H
i

spectrum of the above described PEEK™ ﬂln\E were taken before and after

FRNTRNY TR W YU

being subjected to the sulfonation reaction. In particular, FIG. 1 illustrates the

EDXA spectrum of a PEEK™ film prior to beir%g subjected to the sulfonation
i

reaction. As shown in the spectrum of FIC#. 1, carbon and oxygen are

15 detected by the EDXA analysis which is |consistent with the surface

- -

characteristics of a PEEK™ sample prior to sulfonation. With respect to FIG,
2, It fllustrates the EDXA spectrum of a PEEK]" film after being subjected to
the sulfonation reaction and then neutralizdd with a calcium hydroxide
solution. As shown in the spectrum of FIG. R, the EDXA analysis detects
20  carban, oxygen, sulfur, and calcium which is|consistent with the expecled
surféce characteristics of a PEEK™ sample after being subjected to
sulfonation and then neutralized with a calciufn hydroxide solution. FIG. 3

illustrates the EDXA spectrum of a PEEK™ filth after being subjected to the

COMS ID No: SMBI-00201293 Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31
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sulfonation reaction and then neutralized with @ potassium hydroxide solution.

As shown in the spectrum of FIG. 3, the BDXA analysis detects carbon,

oxygen, sulfur, and potassium which is consistent with the expected surface

characteristics of a PEEK™ sample after beirjg subjected to sulfonation and
5 then neutralized with a potassium hydroxide sdiution.

With respect to the surface wettability of PEEK™ sulfonated in

JeURGYI:

the above described manner, contact angles {of about 51° with respect to a

bead of water were obtained with these samples. This is in contrast to an
unsulfonated PEEK™ sample which has a corltact angle of 78° or more with

1
10 respect to a bead of water. Accordingly, thga above described sulfonation

AR .

i
reaction increased the surface wettability of theise PEEK™ samples.

It should be understood that e{nhancing the wettability of a
surface of a prosthetic device results in the st:Jrface becoming "tissulegenic".
What is meant herein by a “tissuegenic” su 1 ce is that the surface has a
15 capacity, or an increased capacity, for tissue to grow directly onto or into the
i surface. In other words, tissues have a grdater affinity for a tissuegenic
surface. Tissues which can grow directly ont4 or into a tissuegenic surface
include, but are not limited to, bone, cartilage, ai1d tendon.
As discussed above, one way ofenhancing the wettability of a
20 surface, and thereby rendering the surface 'fissuegenic’, Is to dispose a
sufficient amount of polar functional groups o!n the surface via a chemical

reaction. Accordingly, a surface of a po!yalyleiﬂ'lerketone component having

an tissuegenically effective amount of polad functional groups disposed

COMS ID No: SMBI-00201293 Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31
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thereon will have a capacity, or an increaseld capacity, for tissue, such as

bone, to grow directly ontc or into thd

polyaryletherketone component surface havi

amount of sulfonation thereon (i.e. an effectiv

sailts thereof disposed thereon) has a capaci

compared 1o the surface prior to the sulfonatid

“directly onto or into the surface.

The tissuegenicity, or the incre

surface. For example, a
ng an tissuegenically effective
e amount of —-503H groups and

[y, or an increased capacity as

ase in the tissuegenicity, of a

surface of a polyaryletherketone component a$ a resuit of the aforementioned

chemical reaction can be measured by any kngwn appropriate technique. For

example, one technique for measuring the figsuegenicity, or the increase in
1

tissuegenicity, of the surface of the polyary]letherketone component is to

, I
measure the shear strength or tensile strengtr of the interface between the

surface of the polyaryletherketone component

and the contacting tissue (e.g.

bone). The greater the shear strength or tenéile strength of the interface

between the surface of the polyaryletherketone|component and the contacting

tissue the greater the surface tissuegenicity. Accordingly, a prosthetic device

having a polyaryletherketone component with

a tissuegenic surface has an

enhanced capacity to form a suitably stable mechanical unit with the

neighboring tissues (e.g. bone). Therefore, these prosthetic devices have a

decreased probability of becoming lcose

or unstable relative to the

neighboring tissue and thereby functioning less|efficiently or not functioning at

all.

H
1
[
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j
While the disclosure is susceptit{le to various modifications and

alternative forms, specific exemplary embodin‘;ents thereof have been shown

"by way of example in the drawings and has hefein been described in detail. It
should be understood, however, that there is n' intent to limit the disclosure to

s the particular forms disclosed, but on the contllary, the intention is to cover all

modifications, equivalents, and alternatives faéing within the spirit and scope

T 10 - hNLs

of the disclosure. ' ]
There are a piurality of advanlzlges of the present disclosure
arising from the various features of the apparatus and methods described

10 herein. It will be noted that altemative embddiments of the apparatus and

methods of the present disclosure may not include all of the features
described yet still benefit from at least somlk of the advantages of such

features. Those of &dinary skill in the art lmay readily devise their own '

implementations of an apparatus and method that incorporate one or more of

i
15 the features of the present disclosure and fall within the spirit and scope of the

e, .

present disclosure.

COMS ID No: SMBI-00201293 Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31




31/03 '03 MON 18:25 FAX 61 3 8288 1567 FREEBHILLS CARTER

17-

CLAIMS

§MITH B

1. A prosthetic device, comprising:

a polyaryletherketone component, wherein said

polyaryietherketone component has a surfdce, and said surface has an

5 tissuegenically effective amount of sulfonationthereon.

2. The device of claim 1, wherein%:

said polyaryletherketone cornponient includes repeating units of

. RN BRI A .

10
where A is a direct link , a sulfu

radical or a group ~~Q—(Ar—Q"), in which Q

(D'

F atom, a divalent hydrocarbon

s —CO— —80;—, or —O—,

Qlis —QO—-, and Ar is a divalent aromatic radicaf and nis 0, 1, 2 or 3.
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3. The device of claim 1, whereip:

said polyaryletherketone compo$ent includes repeating units of

~ O

5 4. The device of claim 1, whereih:

Y- T

said polyaryletherketone component includes repeating units of

OO

ERT NS P W
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8. The device of claim 1, wherefn:

said poiyaryletherketone compopent includes units of

o)
O
' SO.H
5 and/or salts thereof.

6. A prosthetic arrangement for implanting in the body of a

patient, comprising:

an orthopedic implant device |having a polyaryietherketone

to  component, wherein said polyaryletherketone jcomponent has a surface, and

said surface has an tissuegenically effective arhount of sulfonation thereon.
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7. The arrangement of claim 6,|wherein:

said polyaryletherketone compopent includes repeating units of

(Wl

where A is a direct link , a sulfjr atom, a divalent hydrocarbon

Bk AN

i
radical or a group —Q—{Ar—Q"), in which Q!is —L0—, —80>—, or—0—,

Q' is —0O—, and Ar is a divalent aromatic radi#a! andnis0,1,2o0r3.

MRS L
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8. The arrangement of claim 6, wherein:

" said polyaryletherketone compornent includes repeating units of

O~

5 9. The arrangement of claim 6, wherein:

{
said polyaryletherketone compor*ent includes repeating units of
0
OO0+

10. The amangement of claim 6, wherein:

10 said polyaryletherketone component includes units of

OO0

and/or salts thereof. !

15
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11. An orthopedic device, comgrising:
a polyaryletherketone 1 mponent, wherein said
]
polyaryletherketone component has a surface, and said surface has an

tissuegenically effective amount of sulfonation thereon.

; 12. The device of claim 11, whérein:

said polyaryletherketone compofent includes repeating units of

(DY

10 ‘ whera A is a direct link , a SUlfU{ atom, a divalent hydrocarbon

LILIN NPNCOrT KNV TN

radical or a group —Q—(Ar—Q"), in which Q js —CO—, —~80s—, or —O—,

Q" is ~-O—, and Aris a divalent aromatic radigal and n is 0, 1, 2 or 3. -
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13. The device of claim 11, whdrein:

said polyaryletherketone compohent includes repeating units of

O

3 14. The device of claim 11, whetein:

[ 117 T

said polyaryletherketone comporient includes repeating units of

OO
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15. The device of claim 11, wherein:

said polyaryletherketone component includes repeating units of
0
SO;H

5 16. A method of preparing @ prosthetic device having a

and/or salts thereof.

WEMLIL.

polyaryletherketons component, comprising:
(a) contacting a surface of said polyaryletherketone component

of said prosthetic device with a sulfonation agelnt; and

(b) sulfonating said surface | of said polyaryletherketone

10 component of said prosthetic device.
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17. The method of claim 16, wherein:

(b) includes suifonating repeating units of

5 where A is a direct link , a sulﬂ.Jr atomn, a divalent hydrocarbon

'

< ATEAY Yo

radical or a group —Q—(Ar—Q"), in which Q js —CO—, —S0,—, or—0O—,
Q" is —O-—, and Ar is a divalent aromatic radi¢al and n is 0, 1, 2 or 3, of said

polyaryletherketone component of said prosthetic device.

e ma A ama .

10 18. The method of claim 16, wherein:

(b) includes sulfonating repeating junits of

| O

of said polyaryletherketone component of said prosthetic device,
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19. The method of claim 16, wherein:

(b) includes sulfonating repeating units of

OO

5 of said polyaryletherketone component of said prosthetic device.

ST, .

20. The method of claim 19, whefein:

sulfonating repeating units of

OO0

yields repeating units of

~O—— GO

and/or saits thereof of said polyaryletherketone|component of said prosthetic

e’ FRUEESBE Wi .. . . -

1

15 device.
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21. A prosthetic device having a polyaryletherketone
component prepared by subjecting said polyaryletherketone component to a

sulfonation reaction.

22. A method of preparing a prqsthetic device which includes a
polyaryletherketone compenent having a surfake, comprising:

(a) reacting said surface of said polyaryletherketone component
of said prosthetic device with a chemical so trLat wettability of sald surface is

10 increased.

23. The method of claim 22, wheyein:
(a8) includes increasing hydroph’ilicity of said surface of said
polyaryletherketone component of said prosthetic device.
15
24. The method of claim 22, whetein:
(a) includes increasing said wetfability of said surface of said

polyaryletherketone component of said prosthetic device to water.

COMS ID No: SMBI-00201293 Received by IP Australia: Time (H:m) 17:35 Date (Y-M-d) 2003-03-31

@o32




31/03 '03 MON 18:27 FAX 61 3 9288 1587 FREEHILLS CARTER ?MITH B @033

-28-

25. The method of claim 22, wtlerein:

(a) includes reacting a polyaryletherketone component having

repeating units of

where A is a direct link , a sulfuf atom, a divalent hydrocarbon

radical or a group —Q-—Ar—Q"), in which Q |s —CO—, —S0r—, or —O—,

Q'is ~—O0-—, and Ar is a divalent aromatic r#ical and nis 0, 1, 2 or 3, with

said chemical, 1

A G RACUGES .
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26. The methad of ¢laim 22, wHerein:

(a) includes reacting a polyarfetherketone component having

repeating units of

0 coO—
| <
with said chemical.

27. The method of claim 22, whérein;

i (a) includes reacting a polyarylétherketone component having

1o repeating units of

~ )< )<

with said chemicai.
i
15 28. The method of claim 22, whellein:

said chemical includes a sulfopation agent such that said

surface of said polyaryletherketone componerit of said prosthetic device is

subjected to a sulfonation reaction.
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29. A prosthetic device, comprising:

a polyaryletherketone c0m1>onent, wherein (i)  said
polyaryletherketone component has a surfac1e and (ii) said surface has a
wettability such that a contact angle of a befd of water positioned on sazid

5 surface has a value less than 785. I

neal e,

30. ‘The prosthetic device of clairn 29, wherein:

said contact angle is about 51°.

10 31. A prosthetic device, comprising:

an orthopedic implant having a pdlyaryletherketone component

wherein (i) said polyaryletherketone component has a suiface and (ii) said

surface has a wettabflity such that a contadt angle of a bead of water
positioned on said surface has a value less thanl78°.

15

32. The prosthetic device of claim 81, wherein:

said contact angle is about 51°.

33. A polyaryietherketone compont#ant, comprising:
20 @ surface having a wettability such that a contact angle of a

bead of water positioned on said surface has a value less than 78°.

DePuy Products Inc

By Freehills Carter Smith Beadle
Registered Patent Attorneys for the Applicant
31 March 2003
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