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[0002] There are various types of cartilagé, e.g., hyaline cartilage”
and fibrocartilage. Hyaline cartilage is found at the articular surfaces of
bones, e.g., in the joints, and is responsible for providing the smooth
gliding motion characteristic of moveable joints. Arficular cartilage is firmly
attached to the underlving bones and measures-typically less than 5mm in
“thickness in human joints, with considerable variation depending on the
joint and the site within ihe joint. -

[0003] | Adult ca.;ﬁla§e has a limited ability of repair; thus, damage to

' cartilagé prodﬂced by disease, such as rheumatoid and/or osteoarthritis,
or trauma can lead to serious physical deformity and debilitation.
Furthermore, as human articular cartilage ages, its tensile properties
change. The superficial zone of the knee articular cértiiage exhibits an
increase in tensile strength up fo the third decade of life, after which it
decreases markedly with age as detectable damage to ty'pe 1l collagen
occurs at the articular surface. The deep zone cartilage also exhibité'a
progressive decrease in tensile strength with increasing age, although
collagen content _does not appear to decrease. These observations
indicate that there are changes in mechanical and, hence, structural
organization of cartilage with aging that, if sufﬁciently developed, can
~ predispose cartilage to traumatic damagé.
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E?Eé Rlirc Fébﬂi():geﬁ' lor§|'-:§t}<ﬁ'na|_l| Sggsh_?ﬁ%éir%frrﬁﬁl stEREICHEN.

BE f@emt@nﬁhmen slmrhqmsmppteatnlgretaanemtffgw ¢artilage

LA B 0 M A e

S NIV <Elol o feMEORGLBHRIISO 0 8e - ERGIISENMCE 1IMEARCRE)
BT AR poiihdd 1330 MARS R BOPRTLER MANHLAE
~ published March 15, 2001; U.8. Patent No. 6,283,980 B1.to-Vibe-Hansen
etal, issued September 4, 2001, U.S. Patent No. 5,842,477 to Naughton
issued December 1, 1998, U.S, Patent No. 5,769,899 to Schwartz et al.
'iss'ued June 23, 1998, U.S. Patent No. 4,609,551 to Caplan et al. issued
September 2, 1986, U.S. Patent No. 5,041,138 to Vacanti et al. issued
August 28, 1991, U.S. Patent No. 5,197,985 to Caplan et al. issued March
30, 1993, U.S. Patent No. 5,226,914 io Caplan et al. issued July 13, 1993,
U.8. Patent No. 6,328,765 to Hardwick et al. iséued.December 11, 2001,
U.S. Patent No. 6,281,195 to Rueger et al. issued August 28, 2001, and
U.S. Patent No. 4,846,835 to Grande issued July 11, 1989. However,
clinical outcomes with biologic replacement materials such as allograft and
autograft systems and tissue scaffolds have been uncertain since most of
- - these materials do hot achieve a morphologic arrangement or structure
simifar to or identical to that of normal, disease-free human tissue itis .
intended to replace. Moreover the mechanical durability of these blologlc
repiacement materials remains uncertain.
f0005] Usually, severe damage or Ioss of cartllage is treated by
- reptacement of the jomt with a prosthettc matenai for example, silicone,
- e.g. for cosme_ﬁc repa:rs, or metal a_lloysi See, e-g.,_ us.: Patent No.r C
6,383,228 tc; Schmotzer, issued May 7 2002; u.s. Patehf No. 6,203,576 |
to Afriat et al., Issued March 20, 2001; U.S. Patent No. 6,126,690 to
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i nventj on r to or ' thods, 5 systens
anBStSQIW‘éé@ ?Fém?%ﬁsﬁgg%%gﬁal ger el ates to nethods,
SYRI0® ang mmwr geiat érﬂrropiasism:arh:gré;s invEsive agd renUitee
knee. . BACKGRQU

VaPW3! EsRELon T 5 TR ALY Gech P e’ AEFe pfih,ora

- anghaldddy SeRsdfi "l\ﬁﬁ&heslé/;ﬁbtélﬂjrea rthé beegow spdoeunditet t he
articular surface

reamed to fit the stem of t!fne prosthesis. The reaming resuits in 2 loss of

- the patient's bone stock. U.S. Patent 5,593,450 to Scott et al. issued

- January 14 1997 discloses an oval domed shaped patefla prosthesis. The
prosthesis has a femoral component that includes two condyles as |

- articulating surfaces. The two condyles meet to form a second trochlear
groove and ride on @ t:b;ai component that articulates with respect to the

“femoral component. A patella component is. provided to engage the
trochlear Qroove. U.S. Patent 6,090,144 to Letot et al. issued July 18, 2000
discloses a knee prosthesis that includes a tibial component and a
meﬁiscai component that is adapted to be engaged with the tibial
compenent through an asymmetrical engagement. '

[060?] A variety of materials can be used in replacing a joint with a
prosthetic, for example, silicone, e.g. for cosmetic repairs, or suitable -
metal alloys are appropriate. See, e.g., U.S. Patent No. 6, 443,991 B1 to
Running issued September 3, 2002, U.S. Patent No. 6,387,131 B1 to
Miehike et al. issued May 14, 2002; U.S. Patent No. 6, 383 228 to
Schmotzer issued May 7, 2002 U.S. Patent No. 6,344,050 B1 10 Krakovits
et al. issued February 5, 2002; U.S. Patent No. 6,203,576 to Afriat et al.
issued March 20, 2001; U.S. Patent No. 6,126,690 to Ateshian et al.
issued October 3, 2000; U.S. Pateht 6,013,103 to Kaufman et al. issued
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10 bones, e.g., inthe joints, and is responsible for
provi ding the snooth gliding notion characteristic of

WO ppgeailske j oints. Articular cartilage is firmMRCT/US2004/039714

attached to the underlying4bones and neasures
typically Iess than 5Smmin thickness in human _

j oint s, With considerabl e variation depending on the
10| nt and the site within the joint. 15 [0003] Adult

Ia im.ted ility of repair, th
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t %é%bb@ldh@%ﬁﬁ ChRplicAoNE GRsoFARd SHIPARE |Gt FfaRt
the knee articular cartilage exhibits an 20 1 ncrease
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af dodplitRiid s I dst RIS THRS tﬂ@?h%%éézé"béébn?&%%ened from

det ect abl e danmage to type | [ lagen occurs at
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| Rventdaly bs spiagagh Singei tbagat %W@M lﬁbm@ﬁoﬁh@ff

e

l\/ﬁ*ﬁ &mﬁw Ingiter, sveidthmispurse s 151060: yearssanpm seme No.

ST orsp e BB ARR pufleit oosup gyP it Bapeutic
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designed to substantially conform to the actual shape (contour) of the
remaining cartilage in vivo and/or the underlying bone. Thus, integration of
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U.S." Patent No. 6,281,195 to Rueger et al . issued -
August 28, 2001, and U.S. Patent No. 4, 846, 835 to

e issued July 11, 1989. However, clinical
W&@egﬁ@gow th biologic replgcemsnt materi al s §Ggﬂjsé‘§’4’039714

allograft and 20 autograft Systems and tissue .

scaf fol ds have been uncertain since nobst of these
mat eri al s do not achi eve a norphol ogi ¢ arrangenent or
structure simlar to or identical to that of nornal
di sease-free human tissue it is intended to replace.
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repl acement materials remains uncertain. 25 [0005]
ngatyRg, bebugan Bepaianls simaursingsrniage @‘P%(@émes
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pI‘OS ic materi al for exarrE ) I'I cone, e. .
npey 8 mca;@ecor@y@r kneg gmt

TIPS patont No. 6,208,876 1o ATriat of al ..
i[6818]d Mar loterpositicrGd kneexiSicaedhehareMot aiadiag ©IDth the
B s Bl BNRRAMER i it (Rof -

Mositdatiiroplasty \of tresKnee, Udatahilyof Boee @ndtdetht lurgerl 0s s

t d.b hout
B hRel o PRI Y bR BBl
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I cat S assocl at W t ne 0SS O
OB reE 2l 2t ciecired ebiRiahvaept iR A e omimenty
Iarg%s CHhePMcKed\E eebighiis a ®RsksaH tndrassr el daikeld™® from
lant. [0Q006] Further, 40| nt arthroplasties are

Fﬁ RIPETSPEGIMG oW alhat exeghds tomdly Borematiag suffaemoidhe

tdeQice bk @’ha@ﬁ{e' @%@ﬁowéﬁa@wﬂwewe%rfﬂ% QHieRes. or
a mjority thereof h these procedures,
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Ismeen@fmtzh@rﬁﬁldnh&th raieforethesmatetialsiotstaitisgpostest crand
a rrenls 0 h ted to be enga
TvioR e Bar Bent AbaRE b SR BIaH S ar A eAata T 46
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inreplacing a joint with a
Reconstruction of meniscal lesions has aiso been attempted with carbon—
fiber-polyurethane-poly (L-lactide). Leeslag, et al., Biological and
Biomechanical Performance of Biomaterials (Christel et arl., eds.) Elsevier

Science Publishers B.V., Amsterdam. 1986. -pp. 347-352. Reconstruction



prosthetic, for exanple, silicone, e.g. for cosnetic
repairs, or suitable netal alloys are appropriate.
See, e.g., US Patent No. 6,443,991 Bl to Running
i ssued Septenber 3, 2002, U S. Patent No. 6, 387,131
Bl to 25 Mehlke et al. issued May 14, 2002; U.S.
Patent No. 6,383,228 to Schnotzer issued May 7,
2002; U.S. Patent No. 6,344,059 131 to Krakovits et
al . issued February 5, 2002; U.S. Patent No.

6, 203,576 to Afriat at al. issued March 20, 2001,

i pRbg Eesbs st arbssiie. i BRGERER rafhraks aaf e
akecaffgigsied WO 2005/ 051240 PCT/ US2004/ 039714 4 '
January 11, 2000. Inplantation of these prosthetic
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ying tissue and bone w thout recovery o
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evi ces, serious |ong-term conplications
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ne@upameet andepily oeed taiepeais thaecgial cendylsanbine raieliak
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are highly _invasive and require surgical resection

of00tBle ent i Thys, dherg ragebsia feest fof RRMposgifiense frdeint reparr,
surface of one or nore bones involved in the repair.
Tmpludaigl pethiots ana:i bewosb@metdjatfesllﬁatawfée Hegeiion paweens

ol grbide SR eV R el tRroub e dEnRE"
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subsequent osteolysis will™  frequently lead to
| nesfar sy implanher ipapiantisystes thetimmeyes thﬁ @ngiasaic ffatitof

- B e Ry tieR Boetud B Brifl SEMARTDaEHBle Spl |
Sidiembidhenrinfal kifedjont aniionly of s patisht @dditlbhally, winabier
of possible replacenent surgeries is alsqQ limted for

| Deerede aﬁﬂmﬁla@bpémalamﬁﬁ@ﬁw@f PigYiles BRATREYESe of
gﬂ gaégh%;ﬁ and in sone cases even shorter tine

patl ent can run-out of therapeutic
optlons ultimately resulting in a painful,
non-functional joi SUMMARYOSTTHEINSENTRE ent I\Io.
6, 206, 927 to Fell, et al., issued March 27, 2001,

I\}S}MM S. PateiodWents ﬁﬁe%s@@dlgeibéureqim\ahes nowsued
6, 2003, 25 disclose a surgically inp]antabl

kﬁ@éceﬁﬁw metiosisaEePReRs aearion (&g diseasikarea andlor
%C§I| Iiaqa%'r ﬁ'ﬁ?\r tﬂ? %%%ééd bieh) UPS khELRFNtRE.g., cartilage,
meniscus andlor bone) WIth one or more implants, where the implant(s)
achieves an anatomic or near anatomic fit with the surrounding structures
and tissues. In cases where the devices and/or metheds include an
element associated with the underlying articular bone, the present
disclosure also provides that the bone-associated element can achieve a

near anatomic alignment with the



shape wi.th one or nore straight edges. Accordingly,
these devices are not designed to substantially
conformto the actual shape (contour) of the
remaining cartilage in vivo and/or the underlying
bone. Thus, integration of WD 2005/051240

PCTI US2004/ 039714 5 the iﬁ%lant can be extrenely
difficult due to differences in thickness and ,
curvature between the patient's surrounding cartil age
and/ or the underlying subchondral bone and the

" psastHwesira boble SThéptesent Gis6i5gyreasa providieshertheet at .
issued April 29 2003 describes.a nmono-copndyl ar. knee
j BreReraich) bR Wit g T Bl G e ivel
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enur have been described. For exanple, att et al.
( 288)Mic furstivnaline oftthe pepaited joint pherodiding a sglgtiemtiat of

Bone and Joaint .. Surger 51B(1).:76-87. i :
neheelites iR i i E et Bt il T bR e
WessutOtin thiirfll [Bbils & ARaRgdvea flimtiohalrbsult foe thepairbat
are attached to the bone have al so been descri bed.

TientaT b itvestinn dae prmddes kit which ingudesng orrpere

RS RYEnsE % BnisRe BRI BuRRr R Siionds from.

 fEORIT: onin Bt aract s psodie 28Tt WRha e
SHIdPPE ¥ fambreaving @@ufg@rs@hsaﬂ@cé hhd extisfedor sbdace

the bone surface. See MKeever, "Tibial Plateau
Prbereindhe superiesuwiface, opposes.at spast & patiaRof e condyle

h dosi . . ‘ . .
" b e A el e ettt §Tedlogitiaive. |
f |etist aqidradh 618 wilighiesddringSeatiBotof artibial sArfabe @pldast v
of the Knee with Tibial Metallic Inplants of the
VERtSiReaNG furtes iRareiit akiBasiea pgHion ¢ ihg supefigissurggee

\Peb2 BB f o abEs (AP AR i bcheS T RhaY
popat leeti & porivrsofusn anost artictledstirface thet ére sligersuch

silicone rubber or Teflon wth reinforcing

as ]

nivdrcaPEthe impiantAieS steel or nylon strands. U.S.
Pat ent 4,085,466 to Goodfell ow et al. issued March
2018} 1978In assepnd &sPacithifre dt Previifsha &R fornkepaiingod

k35S RS Rl 2 e RSBl A e B e fecing
f fdrasraprhplantsindase and v binitadhg denordl émplaagsudacal .

Bi ol ogi cal and Bi onechani cal Performance of
BibeReiathabenedasingfemasal implant sygfage pppageept least a

SRORRED T ROl Rarile R TaR R R el facing

and a patelia; and further wherein at least a portion of the bone-facing
implant surface has a three-dimensional shape that substantially
matches the shape of at least a portion of an uncut arficular surface
that the bone-facing surface of the implant abuts; and a patellar
implant comprising a first surface that engages the femur mating

surface of the patella and a second surface that engages the patelia.



scaffol ds. [0012] However, currently avail able

devi ces do not always provide ideal alignnment with
the articular surfaces and the resultant joint
congruity. Poor alignment and poor joint congruity
can, for exanple, lead to gstability of the joint.
Further, none of these solutions take into account
the fact that roughly 80% of patients undergoing
knee surgery have a healthy lateral conpartnent and
of1§/14cted t in adbied aspéet, thedé i pryidid 2 prosthetitedevice for

tella.. ,An additio % only h d th
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Thus, there remains a need for conpositions, for

j bptiemrrgrtipn withi ;ncuyed d@teﬁ%hememadleg iperebetwaan;

WRersifihe phBblerl o3 R IR R o R B e gprove

caf {Hd fegrturiidcthe ticthRsh, iaptathadeferdt-sifsceaghptlesdgmage
to be repaired. Further, there is a need for an

i lesshrertion ofaiikial suriasesand apetelmpeadaharaid aidaesia c
§8Hio'ﬁ &ffthe %Bﬁeh&’ éi;%rﬁfs‘:{a 't%epcflﬁ'n‘é%g}érn%i QH:T\pe ’Emaé

aces at nmor & cl ose resenb
na&tubt:tahhédl‘y&aatobiemthasaapamf at lemsp atpoeimjn of an uncut

Addltlo what is needed is an inplant
ApicART %ﬂ%@?@ﬁ?@ﬂgﬁ SHPSUPH%% F P ?d@‘@éﬁmﬁ?H@t eHAA

@}éﬁg! 3}2}&% VRt S of
tﬁte)aturegéJ nt gl scI osure pr fhg\lob ove 5{;I‘glgiv?jces and
nwhbmls the bottemi mﬂog chtheofenhanal Cendyle cdimpeasetd ar ea
and/or _ area sli Iar r t hgn t he diseased area)
ot iaied R fa o Rl tofhfls da e IR AUER6E " and! or
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ai1édbs anlmaieWin esrpctn e imarayifed 3 prosiiietic dewice

o R R TR R SENTe] GRS coPfightia g sop

s Inc enment
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di scl osure al so pr ovid he prepar at1 on
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[0014¢] In a fifth aspect, there is provided an implant suitable for
a distal femur in a knee joint having a supernor surface and an inferior
surface wherein the superior surface is configured to communicate
with the femoral surface of a tibiofemoral arficulation surface and the

inferior surface is configured to communicate with the tibial surface of



i npl ants used to achieve optimal joint correction.
[0014x] In a first aspect, there is provided an

i npl ant suitable for a condyle of a fermur having a
superior surface and an inferior surface wherein the
superior surface opposes. atypleast a portion of the
condyle of the fenmur and the trochlea, and the
inferior surface opposes at |east a portion of a
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superior surface of the inplant abuts. [0014b] In a

st tie aspedor, surfaseefitge grnplauntjsbua kit for repairing

a knee conprising: a fenoral condyl e inplant
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femur and the trochlea, and the inferior-surface
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surface is configured to communicate with the tibial component and
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surface has a three-dimensional shapé that substantially matches the
shépe of at least a portion of an uncut articular surface that the

superior surface of the impiant abuts.

[0014h] In an eighth aspect, there is provided a prosthetic device

for a knee joint comprising: a femoral condyle component having a top



[0014d] In a fourth aspect, there is provided a
prosthetic device for a knee joint conprising: a-
fenoral condyl e conponent having a top portion and a
bottom portion with a curved | ateral edge

t herebetween, and a superiar surface and an inferior
surface, wherein the superior surface opposes at

| east a portion of the condyle of the femur and the
trochlea, and the inferior surface opposes at |east a
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and femoral component is asymmetric.

[0014j] in a tenth aspect, there is provided an implant system
comprising: a tibial component, wherein the tibial component replaces
the tibial surface of the tibiofemoral articulation surface; a patella
component designed to replace a patellar surface of the
pateliofemoral articulation surface; a femoral component, wherein the

femoral component replaces a femoral surface of the pateliofemoral



conprising: a tibial conponent, wherein the tibial
conponent. replaces a tibial surface of the

ti bi ofenmoral articulation surface; a patella
conponent designed to replace a patella surface of a
patel lofenpral articul atieq surface; and a fenoral
conponent, wherein the fenoral conponent replaces a
fermoral, the fenoral conponent .including a superior
surface and an inferior surface wherein the superior
s wrficagstion surfef agia eibidfermonamaticutation wiifdces the fematal
condyle and the inferior surface is configured to
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and a patella, and wherein at |least a portion of the
superior surf agREASESCRIPTION OF THE DRAWINGS

[0015] Fic. 1Ais a block diagram of a method for assessing a joint

in need of repair according {o the invention wherein the existing joint
surface is unaltered, or substantially unaltered, prior to recéiving the
selected implant. FiG. 1B is a block diagram of a method for assessing a
joint in need of repair according to the invention wherein the existing joint

surface is unaltered, or substantially unaliered, prior to designing an



t hr ee- di nensi onal shape that substantially matches
the shape of at |east a portion of an uncut
articular surface that the superior surface of the
i npl ant abuts; and wherein at | east one of the tibia
conponent and fenoral compgnent is asynmetric.
[0014j] In a tenth aspect, there is provided an

- inplant system conprising: a tibial conmponent,
wherein the tibial conponent replaces the tibia

S impeeswifabldte dohkiveftesrvsgdir. &id. icid ablogk diagrémada a
patell a conponent designed to,replac? a .patellar

s (hethed fosdevalaping andmpiNE RBH 4FINatie EuRiaRtioA Pefitflace;
a fenoral conponent, wherein the fenoral conponent
réi@tes a FinPAds aerspastiverien giginéimpiadiaiteg 7d
articulation surface and a tibiofenoral articulation
simvieatien stitabld mimplantadiomad therfibial méatesti obthe koee éoinior
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inferior surface opposes at |east a portion of the
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fenoral condyl e conponent havi a superior surface
alfe aWSﬁﬁfe@fﬁqyral w@W?&mmmm@ffn&g 2&&?1?1%8 ﬁnpéﬁtfd&agen
bottom portion with a curved surface extending

t her ebet ween, wherein the superior surface opposes
at |l east a portion of the condyle of the femur and
the trochlea, and the inferior surface opposes at

| east a portion of a tibial surface and a patella,
and wherein at least a portion of the superior
surface has a three-di nmensional shape that _
substantially matches the shape of at |east a portion
of an uncut articular surface that the superior
surface of the inplant abuts; and a trochlear groove
conponent along the top portion of the device,
wherein the bottom portion of the fenoral condyle
conmponent ternminates after a sulcus termnalis.

BRI EF DESCRI PTI ON OF THE DRAW NGS [0015] FIG 1A is a
bl ock di agram of a nethod for assessing a joint



-in need of repair according to the invention vvherel n

~the existing joint surface is unaltered, or.
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"selected inplant. FIG 1 B8is a block diagramof a

met hod for assessing a joint in need of repair
according to the invention wherein the existing joint
surface is unaltered, or. substantially unaltered,
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{0018] Fic. 4a illustrates an impiant suitable for the femoral cond.yle
according to the prior art. Figs. 48 depict another implant suitable for
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suitable for use on a condyle of the femur fromthe
i nferior and superior surface viewpoints, '

' ctjvely. FIG 3C|saS|deV|ewofthe|rrpI
w 07?)38% go 3A. FIG 30is avjewof the inferi oPCTmSNM“’””“ '

surface of the inplant; Ftc. 3Eis a view of the
superior surface of the inplant and FIG 3F is a
cross-section of 20 the inmplant. FIG 3G is an axial
view of a femur with the inplant installed thereon.

Fl ﬁlbcé’nhédt%n@ﬁeﬁﬁir@lfddﬂdf\]/w e, a4k i$ B%hbiﬁtﬁﬁpér@?éﬁtw\%ﬁ&@ﬁ?
thﬁspatella wherein_ t nplant is installed on th

(rEPIABIFRIY the smgor@yrfﬁ%& &6 dmis e sige Vigmeol the implant
k n:ﬁ'&-":d; QlantFltW Jd”'isadqtdp'\}?é@%? 1 mféln@r s%de’@ tﬁ@ﬁrﬁ?!a&f)e

fenoral condyl al ong wi th _an I npl ant sul

f oF'Gt 4rcand Ham P%ﬁﬁ@@b{@ sidg wrws ©f the mmntsﬁ@mGum aﬁla&al
2. ik gﬁa féﬂur%vz H tHdSi g"i’érﬁ u?s@al@dgﬁ%fé%eFl%nJﬂﬁ‘i’é gﬁ?‘ A
ol nt | ant OI‘ us on a con e of a fenur ﬁe

J -
© hadiew gf the kneamintowﬁrowﬂmm@tﬂl@ume[mm infeladt igistalled on

' |thé'§—'%fﬁ(§'5le<§3nﬁplg R, ql’i] t%ﬁéﬁt@%rewé@ fﬁécgteeen%rn?w&&ﬁ

acco prior
anmplwt of il %mimmiambdtﬂrethédemml 2605/1© alhingGwith an |mplant

AR O o P 2 1

VITROFEE {1 oPeR R e e Blentd b nds impight shidatte 3o
vu;mxzeafent be thenfeatdralr conayfea Ees. <$ﬁ\ it dop NRMasH the Mfricrd E

Foar ersetve.3|d V|evvso ant FI G
S CtecS bR FHRRRERa GRS e anen bict Ao is8 Sidivant
{ F?nb% Imf;ecmst s@eiaotrébﬁa@ Gthaithskh IFiG. ;thﬁ‘é/aOf
e ne QLN W u e ereln e
| HereReRd Sad e o'IRE Smbat BS e BRLressaa Fie, Spita 41
i s‘sugm vairsieciVe YideWial of bR :M?%t]fr@hﬂé s%érﬁj &Pection.
an

t of FIG 4a |n1[3l anted on the fenoral condyle
$itty SRt ane gide igva Rt thesimpians isBowing thebealing lgads;
p |F@<§Sﬁ 8hand #Pihus'%ﬁaté hataiheael dintddiment wﬁé)re[rptgé%{)iagf

GS. 5A-s_are depictions of another |nplant sui

(5‘133 l%?@b’@ﬁ%rﬁ“?oﬂ ityrdr atesmereinecenbgdimentwieraiathesimplant
t @sﬁs %h %Wcﬁ’cfnrfgh@ee‘l 8 & SPfs ansééftil% Bfa ?é}ﬁlfl]r' \Pm# #Hlimplant

SNOW N nfer cut. alsaS|g
p@?%'@gtqn\ﬁ@e EAeatebFoRdWes EeraKJs ASUBTTerins Vi Dhie knes
th
| R itnopfh Gpatiis IndeiPREIRERN: kipSklity Hh it Bind4°
sk Fip Silsp eotaniwriaivikw of w koketidiat wmtpbamhplhnbuﬁ a

' .di F -.F d. th
?%%%%e%ﬁﬁ%%h - Solsns epafisg pford i gh i sy
| Fdriise htaa!eplaeaa,l mmhrm ihaesteoviroi Frenz. Miber iR dehicts a

l.ant rail.s. G 51|Jkustrte5'

|
FBYRE iR eRbR BeioReiifint nES: 57 dsriets Faefamate

apebodinitgt kBBk.devlce wiich a8c@fndhils af ;?#Hxﬁlfrelﬁmﬁlﬁfﬁfrthe
enor a

th 20 talled on th -
By Eehes! u&q@t@ééﬁ%m%pg?pa%%m%tgmw

havmg one or more chamfer cuts.



joint without the patella wherein the-inplant is
- installed on the fermoral condyle. FIG 5L is an :
‘wobssio view of the knee joint with an inpl aﬂt:'rlﬁfszeweswm
Ftc. 5A inplanted on the fenoral condyles along with
an inmplant suitable for the tibial plateau, such as
that shown.in FIG 2. FIGS. 5M N depicts a 25 device
inmplanted within the knee joint FIG 50 depicts an
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e SEcEs e ine e ot els. JoR dsplofpiERuee i = b
dem;ﬁzm Fia. k@méepm;tshh&akmeéawah a aqmbglettmmﬂma:ls ortatydepicts

o1 ERgRPE AP TRV R ARt e GFS dPsidepistn alee
2 5withEd AldokipaRE Rk Rbh&Ne whplbHEahdENE! hbpikRO25] The
foll owi ng description 1s presented to enable any

per son

 DETAILED DESCRIPTION OF THE INVENTION

~ [0025]  The foliowing descriptlon is presented to enable any person
skilled in the art fo make and use the invention. Various modifications to



skilled in the art to make and use the invention.
Various nodifications to WO 2005/ 051240 '
PCTI US2004/ 039714 11 the enbodi ments descri bed wl |

WORR0YEA#0 y apparent to those skilled in the BFFUSH#H039714
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- 15

20

~i.ndi cat e

the generic principles defthed herein can be applied
to other enbodi ments and applications w thout’
departing fromthe spirit and scope of the present
i nvention as defined by the appended clains. Thus,

the HeRy i ehtg\ﬁ%géﬁt@a Wwiff b@‘%adh@%%’;‘ﬂ?éﬁt*t@tﬂb%e'skmb@ ﬁP'the

to the enbodi nents shown, IS to be accorded t

‘Wi deat, ansidpe gcomq mrmieWQﬁﬂqdﬁ@rquaaM@l appligd do other

f eat Yo B8qiflehty @&f‘gﬂ R -with &Bspﬁﬁﬁ%eﬁbmg%gﬁmdgeope

achieve a co erstan I n e I nvention
di scd;fdhe@restehe:ngprmmaso@ﬁf‘ned barrtde dppenidegciaitns. Zhus, the -

' ssueg3$ dﬂ‘g“‘t”?o? %ﬁ?ﬁﬁﬁt{eﬁé@ {oit?e(oiitﬂgg‘cf toatﬂg RlcdHhents shown, -

app! §" appl ication are
i ncosyids &t eelatmrdedthbwidedtescepe eongisioaiolithiihevprinciphes and

fr Skl hod
o el aptedn§oRin” o Pl roPechl to FRS AR complete
r eci firjikredading oNNedhveﬁtaSn Idiegtosat]| U‘aempssﬂfbétmn @ dvawrngs of

- as the recited ord r of Events rth eLnDre

oG ispukpaieaS] Rtpn UG R and bRTLA R At e i tis

eVeré/pthétﬁfrV&@uﬁ‘&bré&até’ﬁlh@emwwgnddle upper and
lower ‘Iimt of that range and any other stated or

i nt eppe ng Valsugill b8 abpecisié@ b thosang ekill sn BRCATRAREEEE
wthin tt invention. Also, it is conterrplated t hat

any r@ﬁlt*?q}hﬁ’le”f Bay e cagied g in pRY erder pbtheeiad eyepts which
desGE i gk iges8iBieS 85 \Afeﬂ Ik Rn@ Retite b drd@ bf b‘?}é*ﬁ@ ergRAbiYore,;

or in conbrnation with any one or nore of the _
f eatWhere alEsnerohuaUa SdrAvides, if Gopdprsionsd ﬁﬁab@tﬁ% intgrvening

the Mﬁ@égi&\gééﬁfﬁ%td Br. ﬁ@;ogmlnﬁm of%t%%ge 9&.&15&%&%

onvent | digital nmethods o :
1 rragatatgdandntepfeomgﬁuﬁgn thatrsigted sanas)in eneanpassed Withm the -

Ul LIRS, 1AIE, ‘ﬁq% QQ?%ﬁﬁJﬁﬁgd t@t%ﬁgaga&ﬁa; 568 he

conmput e onog S¢E an tic resonance ‘
i naghmgmtw(emarz;anor@piascabectmaerb@mﬁé arinanyt elpimed isteggingently,

oo B R BTt B e,
o BTSSR YA R 0, s

- e. g.othériRsey inBioatext, corveDEbRaIrndedigital me&mtaamfm-xaal:magmg and

25

Qui d 2nd:- Edi t
SoniPrap g gk Pofiedls: it I MR Rcad sean and
2\882@ “524“8”"1 O ) D30 g ’a“g"""ﬂ‘:'ﬁemam aging
S er
9@8'?5 B e s (oM P ingl BRPlRrSrhispn Kadapraphy
Spr | @FEC earridqﬂasnmﬁémi%b@h toraegralaawaﬂzrﬁmnﬁkmm of the

Under st andi ng the X Ra é‘; editor Laetiti
Br oct. eﬁaﬁlktefbgiﬂue%)ﬁf%@ﬂ)‘% G i {pepitigiire and need not be

- described herein. See, e.g., X-Ray Structure Determination: A Practical
Guide, 2nd Edition, editors Stout and Jensen, 1989, John Wiley & Sons,
publisher; Body CT: A Practical Approach, editor Slone, 1999, McGraw-Hill
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publ i sher. See al so, The Essential Physics of Medical
I maging (2nd Ed.), 5 Jerrold T. Bushberg, et alL

‘WO[[20328]240he present invention provides net hodsp@yds2004/039714

conpositions for repairing joints, particularly for
repairing articular cartilage and for facilitating
the integration-of a wde variety of cartil age repair
materials into a subject. Among other things, the,
techni ques descri bed herein allow for 10 the

c pitblintieraf-ranDisgnosist AIPagelcraepaﬂ-pprmfe editbr Lamst998 a

1 f
s 2ol ahBidher o nEMERedolble SlEtibe Bhape
( Ray.Image zeditar hiaeliveBeockietank 1891, \Catforde)niobrsith @ress
| i | £ 86 3
bl 574 e % FeSHtUR RSl MEFER isies CUoFdh,
t Dersidly. BtishBerg! egamal cart i I age, t he success of
repair is enhanced. 15 The repair material can be

SR8} pri oThd prelsent laﬂérﬁlohq:momtib P tHods el dGnpdsiidbnBe

b sed, for. e | ectronic,i es that provide
PRI SRR Iy B Fapa e B TR s kRge gty
wm@ﬂng th@lirith r@aﬁ@n D B RS Gh gy bh@mn@g& eéfsanamé/t&ralsoﬂto
curvature of t bone under| t he defec

© Reubloit.rAmpng RIRSTAN oS Jhe (BT es AeseaseHasreitaliydor
f e dlsRirBAfioh bf%’a?ﬁibﬁ@ re?&u‘?ﬁét'éﬁgﬁo saft aﬁﬁﬁab@%r él%rjélft for

repl acement. The methods wil[ require

_ oﬁxamﬁles@ ?ﬁfmsrfg 1sias; 681tage th'@%@ﬁsrﬁr@éﬂf e:usvaiute .When the

ne?*ﬁ% | i¥e, :graghggeraefwmwﬂﬁ@p%f {n%csmb 5P§amltaﬁg

descrii ertn w o) r-es ore

i Arapeits pnekacther neariapatoaic Suwithithe rinp-dabged ngrtilge or

R IneSu g O Saiadin e e 8 lebaf i Hfgtb o

siibe mnaﬂ'rraatebemn p@@ﬁ@ed/-mmm mg;ﬂantaﬁom hed aueis ehdping

BT B b8 B Rl PR i Rise byl rkiian et

efa‘gaocﬂng/ curatlire onimtknelsewéén)f Torhble cpalidgnsurfalidmyg g

¢ BEFERRSr B QRS ot the bhoe SopSd e I ros:, o iaghe

- 26@%@wzﬁaoﬁﬁaw&@aﬁoa§%mmﬁ§s it mm@nyﬁmvagw in

Odl el natln “the need for. a :
TR T PRl oIt P s rtEnt cineUPPAGS wHlbI SR ML | on
pﬁmmdusrem 4drivg insBArRel ShaB s8R BsteSstabk. exalivahiYuniike
curvature of the repai r material based on boné or :

t V8B QeTentdgenigies Hemetids desatisemereipavi help tagestore

- L eehRtgis o ﬂ{é’%méuﬁwt‘.{ z?E mg;samexér?c%‘ﬁi"r{eépgnantomsc ,

joints w th on

m ni na nst ances

| m@h|WMmtfalmntmd)tha atgrrcmndng; postiapnt atitiage
J&&Br%&gﬂgﬁ% B’onév' i) d@inproving the postoperative

recovery in some enbodiments and (VIII)
| fBRReyY 1 N9 %%E_R@SEQH‘ U FrbOsh iRBntiSY e AR 86 Q5 not

fimited to, (i) customization of joint repair, thereby enhancmg the efficacy
and comfort level for the patient following the repair procedure; (i)
eliminating the need for a surgeon to measure the defect to be repaired
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notion. 10 [0030]- Thus, the rret;ho'ds descri bed herein

allow for the design and wuse of joint repair

ial that nore precisely fits the defect (e.q., ,
WO@@‘H&?‘@ i npl antation) or the articular surfaé%¥@§2094/939714

and, accordingly, provides™ nproved repair of the

- joint. [0031] 1. ASSESSMENT COF JO NTS AND ALI GNVENT

15 [0032] The nethods and conpositions descri bed
herein can be . used to treat defects resulting from
di ¥WaeRegvane sune ergeingenty. (i) elinetiag the nesdior a
bosgrge b . L
gHaNROhapEaht ki AE8a] %FS’@@ g?;e gﬁm%@ﬁﬂcgﬁﬁeb fiv)

degenerati on due to overu nven

* al PewilingiRethgde ohevaivaingervaiureol the repadcmiatesraheasedon

O RS B o SR PR e PR e iy

" t herovidijigonetbbds chrepiairbgdgointsaitin asly nhisinekd fog,dh sohigt

pr i d.._al [ L e nt.. guoys rts.of the
PrTEENER, Hollbes inHahg o'k, e botlBaeBile il ' as
Wi tdngowtyawiy ietpravied ey postoperatite ptidrt rédoveRein some

rvat ure and/ or i ckness ‘nmeasur enent s

& fmpRdifnts R VL ORGPt e A B B S ARangs of

exmofidre, one-di nensi onal , two-di mensional, and/or
t hree- di nensi onal neasurenents can be obtained using
suicnad) e  nFiolsthe atetiBd GaschiBee® he@aVAIRRS for the design and

el ect ro net.i Frgger ‘athi cal tracki n% syst ens, nolds,

et APRLERRT Maena IhatpporgRreciesy Msine dgtact (g site of

harbemtaiod) orﬂhe-arﬁeulﬁ%&fé?éebé?aﬁapa%%@w& provides

PCT/ US2004/ 039%4_ 14 "nmenorize the surtace contour,"

arldPEved el oftge éiMragi ng t echni ques known in the
can be. obtai ned non-invasively

a:{é {\]/easur enment

arldPFH i nt b aopRSRESSMEYT OF JGINTS ANP A4 1GNMRBbe or
other..surgical device). As wil| be appreciated b

t 4@@@301‘ skl 'ﬂ%ﬁh‘iqc?eg% ?Qm?%“qfﬁict%ﬁfg@%d BRreiean be

r efsaito fheatidefedis e@mwfyoratdi@@ée%ma%'é% (‘? ﬁpe' ndi ng

upon patient's anatony and/or. the depth [

- JARRFETPEIY rRONEFAT PRI Caag v Hamage trayn andfarect ed

atdegBierafiod At Serls L Wedfidd Sid
(GO R e Bl BT et A s
a [Pge @ Healh eractiianasiocyaiusie anf deat suchidefests.a The size,
PRkl aapBUrIhE Srh SRARMALER IndlluctbrliMiflgich
joint 10. The step of obtaining a nmeasurenent gan Pe-
a&autasei thplchasthe defetpuiprefeply will aistdnpiodatconfigucs:s

' ShaRs %%e%%#ﬂ%@ﬁr?&n%&%%%?@%% :rj?f%ég, to obtain a

plurality ges i n otder t refine the

| f80dsy aSSSESIRILe B5RCERR: 6YiBsd BPoR AGhL LHO08E, Nas
curvature and/or thickness measurements can be obtained using any
suitable technique. For example, oné—dirﬁensional, two-dimensional,
and/or mree-dimensidnalrmeasurements can be obtained using -sﬁitable
mechanical means, laser devices, electromagnetic or optical tracking

systems, molds, materials applied to the articular surface that harden and

Clnmn 40 & &7
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~selectin

measurements, the information is used to generate a
nodel representation 15 of the target joint being

wo apsesised 30. This nodel representation can b@mﬁjszbmﬁ397l4

form of a topographical nag or inmage. The nodel
representation of the joint can be in one, two, or
three dinensions. It can include a physical nodel.’
More than one nodel can be created 31, if desired.
Either the original nodel, or a subsequently created
nogEemorge thr syrfasertaptolls Sd/ G (PNAFAT SMOTE B agHE dechniques
" GRICRRGA bR 4P nM%fdsﬁrthén‘?é lesn ba ogfar\"?e{daﬁcﬁpm@zgswély %8dfor

pr actitioner can op t1ona Yy gener ate a pro
nnnteaonee@iwehfe(amtusm @ pratigeon @thg@surgloalrctewqem As will be

Eﬁ%cﬁ ﬁgd 'Bg 'ﬂﬂ:i:e' of @kﬂ Qn tf% thé Eiﬂ%ﬂr}egg of M&Srgggg devnce

prf OVI
moanwarpét aﬂyegtwnmmtrr@pgemudmg tmmfpﬂttent anaomy and/or the

A HePULO bR Balraf T Ine e lifor PR i B s rd BB T e

- betarieerariduativo pagnapiiculat swfaedi tion of the joint and

the projected i nage of the joint, the practitioner
cdoo3dlen seFectiaba ﬂvauartmbioamﬁg §0pd takeni lbg asphabﬁtMrﬁzr

to achi eve the ected.Loint anato Wi

S BSEE 7 B 56 RO cpfiey @ Maastierait of a farget

S eigcto. crh@gt@ﬁ@sabt%mm@a mmtﬁ@ﬂeﬂﬁcﬁa telac®nplitREd B

desired to achi eve the desired result. WD 2005/ 051240
PEHING:20 HNASRAhg joints TRigHter Gﬁ'a?)?;iepfﬁleq $s necessary, 171 -

C oA bBET @b%wéﬁ infagBE &¢ biddr @9 RUirtreAferPRRe [bikk '

measur enent of” a target joint 10 by obtaining, for
e)@éﬁ?ﬁ@e"ﬁﬁf%eﬁﬁﬁnc@n@e qraelitioner Bag okfaingd thg necessant

r ‘?’rﬁ’ézﬁose &?ts tE’Q*rﬁ&lﬁ'na'iﬂm ik 09aako ﬁéné’l”éﬂe a Px%déﬂ%ﬁ?ééeﬂfﬁi%n ) |

n the-art, ractitioher .can

' ploétf@e‘rergﬁt jadritheing assessed 381 “é?p:s mod@éfe@r%ﬁant@oa qaode in

F R Fo?l%rgf%ttbg‘%}? ?éht%&%é&%? Extsa?éeé’ i i) Peﬂr@?erﬁ%ﬁc@b&f the

I

s Iammrcam;ba ineonar ivewoB mreawmmmaﬁ&g%ahm mipysical
S PASEL e hd ARLE) b4 BL of SRLASETRRL.iACBPERL (50:
1@nggehmnden, oga rmtm@lqueaﬁ)y esatedtniode, of bctthlcgaﬁaelﬁsed

| B Bl BRRELAR AT GPRRlIRH RheMBia 30, mé Mlacigper
gﬁgc\n Eﬁtzon’éﬁty gbﬂ@x%ﬁ a lﬁl‘&;‘ectlaﬁ msdeﬂmembﬁ@ﬂﬁt&kﬁ:ﬁth@%r@bﬁbtnt

Ctltloner ] N aSSess. a
S Ao e a R BT da S oy ot Pt attR Carti e ey
ObuBaded bgProvidihd b rditror Ehﬁ;esépﬁﬁ)sﬁfg d@shi ﬁ!rfﬁcegoﬁa ,
measur enent 15 can_be acconpl |s e taki ng an i mage

ofOmREa!gn HeragfiAgain, diis sigp &an be es# 1, @8 necessary or
naegﬁécﬁw Tg]{ilie {fePdcl Petdvelh %@idpbgr@hcbn@&mdr{bf the

order to rther refine the JFOI nt--"assessnen
pideieans thepeaecte imrag of thedeiat thrpraciiisner rea themesefect a

NREATHBIAAt BB AR ILLRAbR: 10 Uhidval 1R EBIEQBd foint4iRtorhd. As

will be appreciated by those of skill in the art, the selection process 50 can

be répeated 51 as often as desired to achieve the desired result,
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, Iﬁgner atin nodel representation of
3o°§

generate a nodel representation of the target joint
bei ng assessed 30. 20 This nodel representation can

_ the formof a topographical map or The
W asfs

PP&br esent ation of the_joint can be |n o €Tﬂﬁﬁw@W”TM
or three dinensions. The gPocess can be repeated 31
as necessary or desired. It can include a physica
nodel . After the nodel representation of the joint is
assessed 30, the practitioner can optionally generate -

@ pAGHiIBGHAY, nﬂ@%htezﬁ)lé@ertﬁéte@br%&;@dheﬁf:aé Btk g€t

jOInt In a correct condi ti on IS step can be

r eBSFRICHENLRS ahigraal daiply T by ghiginieg) fongxample.en x-ray, and
di fthen eoeer 5’§ﬁ:i’%¢é"}0§ﬁ??€pléé&?ﬁ§ﬁﬂﬂ\g\aﬁrh?cOnd' tion of

the joint -and th prOJectedlma he joint, the

Pr gobas) OnerAQQ\F?N @%Bpl@% b tHRk Y skill P & tar?%ht hat

is suitable to acﬁleve rrecteah10|n anato
r egEatltieget ean @f@@ﬁ@dwd!rmﬂdé@n 8% step of gmeraimg/ﬂnode{

N e ey
cancplpeemenidmplant e isbowpriyiheiangwelizliAdiddioaklly, following
f e%%iércﬁﬁn o?é&ﬁ%b?es ofnﬂ'é&i%ce%i?@%ﬂ*ng{agp §Qm ﬂ|1$ e%ﬁﬁ gg SECI ate

or anc

i npﬂ@au%mﬂard’erganomt 710, gdreerbtingebdélobireseMali®P 8 hrget

i at ed t has f skill inthe art, -
¢ it 0,85 BB ChRaRi bbGRled ety repemied esaesior
of pgexilel as simpvrabyrtieiow 24 pzasz&mt ation of the target -
joint 30 to the step of designing a suitable joint

r emﬁmﬁ&}rrent cmpﬂai‘ﬁ ar’ﬁﬂ!t@ﬁa@ﬂnw cﬂiéﬂ MR E@ﬁs Q&en by a
%tothef V\?a%bove followng t :
de BriRigneth Sirassiie ROt rslep Prcsiiohe PHRaAt 10 52,

t h m&s&@n@ﬁ of bitadget joiht TeaTHE eRRdF dBEatr‘hﬁ? g?ﬁg%dtiéljr%}?\ﬁ?t

e&gﬁgpa qhﬁ.!& Byrtgkiag @admaggdl thepoint Jhs step can be
t
A lae n@@éé,%a, Of1 tglfl:f&%l:h? ;?ig:%gﬁm\fma s in JPSeH‘ tBOW
M@\ef ‘éﬁﬁ“ﬁéh? IRintsesREReRPTeeRSse DAY mpracmran hag or
: BBlairRR the ﬁb&éésaw&baguk%rk@qhéh@&ﬁfmﬁﬁé&%érc{%sat

above or those 15 'suitable and
t h8CR§TAE 3 MOdEhRepRRSentatios of thae tareetdoint eing hesessed 30.

N ar?ﬁis%o&li ?%ﬁé%;t&f?&\t éelr?ﬂ@wpﬂwacf@lrrﬁ bt é‘gaﬁgg%%%ﬁa?mag or .-

measur ed can bé reépe
t i impage. Tbe magel mewﬂatfcamfethe @ntsianebedh ohbetwo, or three

_ Ca&?ﬁén@?ﬁxsdﬁe{eﬁoclegs Eﬁ?ﬁé’?%?eaté@ %ngé%g%&? Leesireg. It

ad] acen I Oha
Thean mc@dew@amahhmdeibéﬂeeﬁeahedei aSpréeattéﬁxdx 8hd olnt is

Ei I LN the cartil age or
rre%%%r ] %jg ? g?ﬁ%#'lgﬂ%% canoqptl‘,gajag% r%tg,at ﬁ’rP@g‘jied Padel
c megneesenmnoﬁ df tree @rdetgalhiin $wrfm Esndithano, TRRSESEan
2% ?rd'r;g vel¥ the s g rai bone can be
e [Ea ) o3 frdeaseniasasund, Biniredeions Sobuaenioe
t aspograbhichrcdditionas e joiM@ndah8brojected i image of the joint, the
practitioner can then design a jomt implant 52 that is suitable to achieve
the corrected jdiht anatomy, repeating the design process 53 as often aS
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bei'ng .repaired, or of the mating surface in order to
facilitate devel opnent 25 . of the best design for

wo bdiB/obg ant surface. [0039] Once the surfacesphp¥€r004/039714

been neasured, the user elltﬁher sel ects the best
fitting inplant contained in alibrary of inplants 130
or generates a patient-specific inplant 132. These
steps can be repeated as WO 2005/ 051240

‘PCT/ US2004/ 039714 17 desi.red or nece'tssar%ifho achi ev

t heeopesAry 19 BEMAYE thgtesedigpiagt degigientd tionpggan
Wi ééseg’?wﬂgﬁ{ ?ﬁcﬁﬁcﬁﬂg Q?Adﬁl&% Sefireskilidh adrdiRekadld, lipk) he

process o sel ecting or designing an inplant can be
t asag@dcryg@temgﬁemm er EH@FWWP%ﬁwbaféo?ﬁcaWH‘e%ﬂﬂ%ﬁ‘cﬁﬁ‘ée MR

"ﬁﬂa['ﬁ% p%gfebﬁgn%sﬁghrb&ﬁmwre that the surfaces

eves“a‘good fit relative to the

paf@'ﬂ?@ﬁ © L Mo YA sadE sl ke GTARINA dREGATBII shed

oS i npl ant_ 1 mage
ovmacﬁtimeer nayprofceed wirectyarors rﬂte %tepzﬂfﬁﬁﬂe@ﬁﬁﬁ g mogigls

D RBralEhBh Bt the Aot Tointit {oarﬁé St B lgniiapa RERbie oot

eSI agn site
prmpﬂceﬂxeﬂmﬁ)piémtwmmﬂvm b)ythearmw 3§. Sumitar tafe faw

o S 2t i the Be8igh o v AR B et B8
S 6523 Qﬁ@&ef@fs Eﬁemsﬂtagm@ gms?fmt aﬁ?tr'?; émng ?'o tghmmratmﬁ];
ahmpas srereshotb ot Bradhioiit 4dAhd BndiaRnd pedifiish S 4o
] Obai beStdpkaRR ihaties eppaciéies showntat tiedlow ¥ 48, 44.

anatony. In this instance, both the existing, surface
of jolohg] | oi NFic.aT ke ﬂcﬁv@ﬁ@*ﬁ&eﬁmmg tmelpi'oc%stdﬁeelect:ng an

'deS| red resulti ngF‘surface

IR 3 BRI T UATG heder e S SrHPS S0y those -
ar ﬁm%ﬁfe a"!’ﬁi:mvﬁijm' 1Ak @ritdighe HRBehe [MBAEdN éspmﬂsdedbthe size

appreci ated by those of skill in the ar

ph?fﬁféﬁ aﬁdfseﬁseesi siHiage o5 6@@8&?%%‘?@%%8‘5 ﬂggnTh'% Rtep

- cag bt ulBRSHNEIR0H, Rfdedirkar ORke ki &ike dHmand

t hen e|t r esigh 52 or select 50 a .sujtable joint

r emrhl@gaﬁﬁfeqt isgnaasure gba Ajickness REpdiareNhaarfipge gan
éafe;h B\éfe‘fjr?eha‘éaFéae’i Yo GhidBrbesdsbah diko @etféseéted ta@%estred
pr ac 0

present 1nvention, Includi ng@
not 1. |Enlheeaft¢rapep$uiwl the Caml igss er WeRBNg- thlglgless

1Sﬁaaogaece%g9§%1 A% ¢ n%tu ﬂ@%ﬁ(ahﬂr%uﬁ‘éc&xs e,

el €Ex race l[ar matri x materi
hynheam;rapa“&ﬁt Altemmativaly (the gupcrwemi oehe s:andi@o“naawged éhs

o niibe FHarbiien mifsusherS Tah bR RAR of 88" Rface B AR oin
r egEing tarthideicote the tmting st.xl"fec@nt ordaf a:rfasdlta‘tadevémbment

2005/ 051240 PCT][ US2004/,039714
of the best design for the implant surface.

[0039} ‘Once the surfaces have been measured, the user either
- selects the best fi ttlng impiant contasned ina hbrary of implants 130 or
generates a patient-specific implant 732. These steps can be repeated as
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18 and/or the subchondral bone, a repair material can
be fornmed or selected. Further, using one or nore of
hese techni ques descri bed hereln ‘a cartilage

WOF%‘BWQB@%M or regenerating material having &@CT/US2004/039714

curvature that will fit into a particular cartil age
defect, wll, follow the contour and shape of the 5
~articular surface, and will match the thickness of

the surrounding cartilage. The repair material can

| ngbdigde @%cﬁé;.gﬂs?? E@éél‘%‘vé’{he%g ftiﬁérgnplgﬂfjfo} ¥$)'aﬁ§||1t ¥31,

i ncl udes at one non
exd#plAs Wit tberappr %C@ﬂfrétb%ti’l@se ofaikilgn diie gribbatpraress of

B i S e S

of ceniaineg iropediRbor aral/ afithe petignide easurattiestithe Surfaces of

| e NS S £y AR §TRE Rl GinRoRl Sufiss Sesing

of cam itameez:qmnmlshheby,sfbr ex:&aﬂie surerimpdsing thatimplaniithage

3 576 to h 20, 2001
oG vThade 0t fedatehs fint, GREEE RalBRe datamingsl hat a
- 20Qitablerichplaph GRS BEES séréc@dtcediebigaé@l the ;rﬁf%ﬂﬁté/&!d B Y

of met alsﬁm%r useful in the_ practice of resent

i VERETE SEAMPISLS R C%‘@E@ OBHO%?OmﬁWPana

Fosuriexarg the impRhe&aribe BRESE it thejBint 99? based on
reS|I|ency to Inpart a desired degree 0 rigidity.

Nogooldymi t i nqhémﬁﬂhﬁﬁarﬂfseﬁe@téd&hlo%s@ﬁbé'a%hieosé Hﬂ%tomlcf or

silver, gold platinum -palladium™, 1rid um

£ i gar e@ef&mlfammﬂw exgstingauace phihe joiot whti%nlrasmhng a
COoRafidg s Rk %reﬁﬁ 0?358@“ hg &h@iﬂace 'tr'iafl'? igl:laf@ésthe fahaLt I

al | oys, such ? , coba Fom umnic
alipig anaéﬂ@ywmm ing aﬂcekm émamﬁhng surface of the joint can be

- chis@midar Al ubde gﬁa@é Heﬂ#snﬂﬂ%ﬁbﬁéc@% ejé)ﬁ‘lt Thisn.

ni-ckel -titani um

t dAETHIQHA 'Scﬂaﬁ@&ﬂﬁuﬁ@@f rﬁ@tlmmnt@m@hamot anchored into the
Liggsedmet al (r)--al l oys (available from Li qui dvet al
Technol ogi es, 25 ww. | i gui dnet al . con) ot her netal s

t an sl

obaten, o1 Al EOFARINALPIRTT By B, T
s ubysicianeer gthecpersai pracficing the et sabottdiryaf | ui ds

PR AT AR R A R el R B 05 30
peuiyale piTepladement irfpdant. | i mi tation, pol yam des
(e.g., nylon), polyesters, polystyrenes,

pdPERryl atlks, VRepdiR Mpokmmaess (e. g., poI yet hyl-ene,
polytetrafluoroethylene pol ypropyl ene and pol yvi nyl

8 §0@43] Je) /pmlm sy af mater;aiﬁ find eddianies pramél:e/of thﬁ |
| Sl 10X e acet ates 0 net
oY Dy eotkio, SRR, KR hethBRS BorEakS; ek, raet free

Vvimethls acrmamtcss bioffioss mftanes (e.§i tolrgeh ok o8P extracellular
si N

nm.la
matnx matenals) hydroxyapatite, cells (e.g., stem cells, choncirocyte cells
or the like), or combinations thereof. Based on the information (e.g.,

measure‘menfs) obtained"regarding the defect and the articular surface
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copol ynmers and m xtures thereof. Bioresorbable
synthetic polynmers can also be used such as dextran,

WO %fggmgt hyl starch, derivatives of gelatin, pcr/ms2004/039714-

pol yV|nyIpyrroI|done pol yii nyl al coho

pol y[ N- (2- hydr oxypropyl ) 10 nethacrylan1de]

pol y( hydroxy acids), poly(epsilon- caprolactone)
pol yl acti c acid, polyglycolic acid, poly(dimethyl

gl ycolic acid), poly(hydroxy butyrate) and simlar

copntifpmtessubanodrabbdye, asegair fddid! céh berfommedeor sdiscted.

| b i , |
bol Yilado AR RBRIT AETR JEeR PR P PeRa)
Thcéﬁn}a@glr%%g&embm orl@géﬁré(ﬁ@ha@%ﬁhéﬁﬁ@la O&‘tﬂ%:lﬂrel tha il
unfille appr.oved ant ati on
VB A BeTpUAT GHEBelTEL Wil Rl i OBl BnarsheRe Af the
( Viaﬁfcﬁ%i( shﬁacé Qﬁébﬁﬁnﬂbﬁ’“"fé’tﬂ‘&kﬁ@}é i Qhe Qurrcﬁﬁﬁnn%camiage
Boedeker www. boedeker.con). Other _ sources of

e BE Fepail maleriakcamiaride BpY soatbinatiopgh gaterigls g typicaiiy

( .
{oHetyaRe o anel o on pihe e d0RRLbpRlAsk Azt ar
FoﬁOfee@ﬂ)bbent wtdhenged.ades of PEEK are aI so avai |l abl e
and contenpl ated, such as 30% gl ass-filled or 30%

calAl i | | b, pMSUIAHAND POsYNERGREANR MATERIAGS ear ed

- for use in inplantable devices by the FDA, or other
r effi@48] ory Heumenty jai repain wusieEERiteRe aupley matel and/or

EXB@E,EQH O ﬁ%%&%‘ﬂ}@;lﬁh%?&{%% ontﬂ\;{ﬁstﬁ Q%ﬁihh%??#h%ﬁ)red

Th@ta treulnderiging bodea¢é.gi, & ﬂenm the taseidedineb@rosthesis).

‘f : %’9 dﬁ? g’Eng efggtéﬂt No 5% b4 gﬁg ?}% éﬂﬁaﬁsétaa? uéél}egslg&%é%” 2001

st arth §322¢%88 te Odid, re b - lﬁU&EEﬁW@iﬁbflMﬁm ted references

filled
" <GP LR oA Sires Yaheer sty ap Bar T e BtHEe o e
2 Oﬁ@sﬁﬁth AdEhtiBa.Thkib2a0 8¢ Q3R ¢l b%d[@ﬂéﬁﬂ critériaMHdr eR&mple,

WBQF#P%]G"[W%E#%J %[gqus@{%b?% I ocg{agrec! c?egree of.

maﬁ@ﬂitﬁl ﬁoﬁinﬁﬁurrgeadaﬁplesf aﬁ@ﬂabie maidis me@de ERVEN Yoldar e
erX|bIe alg flectable 3ve veré VE noi st ur e
abeéF”b'fmoﬁ’?la H%%?Pea{n@? £ad, nEogH. Rigsitt ZiRce
CagralRnd cubged s‘f!uﬁ Res Eiede Prdkel, Wbl 21903, IdeBag & eucd b

i nvention. The inplant can also be conprised of

o PR el EPBRE (IRRIGIIOY, BOBBIP TGN, @ ipke-6pball-s
t ﬁ'ﬂ!h Beopsksh hrgglLdf;d an@ itrRi e %\Kﬁék‘éﬂ nﬁPn’az-gﬁay

pol yet rketoneet et oneket one ' ( PEKEKK) ,

: poﬁi'y@lim&ﬂ! gnarganeseneis tamaluRERFKKE fregdegsisueh by a

II' 9Eld¥1aer éﬂ@e}f!gﬁé gé\}éﬁélglgtﬁ%ﬂ? qulufﬂhhé}SfT%\PJSfogles

ones ca e use

-t hewmdgiuidstétabcom), other metals that.can slowly form pelyvalent metal

ions, for example to inhibit calcification of implanted substrates in contact
. with a patient's bodily fluids or tissues, and combinations thereof.
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[ 0051] Reference to appropriate polyners that can be
used for the inplant can be nmade to the following
docunents, all of which are incorporated herein by
WOR6%4H8e. These docunents include: PCT 15  PCI/US20040039714

Publ i cati on WD 02/ 02158 Al''® dated Jan. 10, 2002 and
entitled Bio- Conpatible Polynmeric Materials; PCT

Publi cati on WD 02/00275 A, dated Jan. 3,. 2002 and
entitled Bio-Conpatible Polynmeric Materials; and PCT

Puhhjcat | 70 Al .~ dat. 2 _and
orIBbIfiS ' B sURESIIRAR Sy ERfclad vty fanaigy
[ Qﬁﬁ&%m:ﬂére(ml :yym)sﬁc@estbsl po@mf@ﬁsbyol?awtalﬁesﬂ vinyl
varl e es | NCl u entl ona
" Sebisrs 059, 20UESEME: RoMertataeEiiRe. BoyPaRyisee 2nd
l rpbhwﬁgl cﬁi@md@xmmaehondtéﬁ@bty@r’etﬁ@héﬁ RBly Ayl S

sui, tabl e for. the productjon of nmer components

WiSHEIEGnFS tosh Ecbiotas, PPUMEY wﬂeﬁ%ﬂat@&n golvafie ether
pﬁ@ld?ie!épétﬂﬂeﬁ@ PingPsdeRes ﬁi&}%uﬁénése %ﬁﬁdc@ﬂﬂgéeé 'ysrﬁﬁér' on

nol di and stergo |1t hography. The substrate can

t é’f@?@l‘b@&fﬁ)?"d maddep drasaef @O@Fsméblwmm pcdma@.czan _
Oralébh?é@ééﬂ ?u%htagra%tx{r% ﬁﬁr&%{ﬂ& gt%f'tfﬁ dbﬁ\?&f\fé‘%rcﬁtgbﬁgn

the net coatin esses
app%@wipatrelxdongupwmsyl@}amé|p@MN1(2nhadm>@nropyl)

O 1240
PRt AR BRE b L RERI e Y e
p@olyfestic iac:dcpﬂggmcdimacn spomq:metm/l gigoalic amu(tj)h anly(tngroxy
iS. S arr |n and spreadin
'pﬁg@?ét%b %fnmlll%gap%g{'\%e ar{:(ﬁ)l O%Sl"ﬁf\é Sgrf acesIO [0053?
h f b
MR DRl ARl R B 3 e
rrpbtyketooekaewn 1ag po@ebﬁe&éﬂ@t@@ﬂpﬁ@miﬁfﬁﬁb iloltctdﬁies the
erpativ
D R Brek 887 B lrarl FFRR B epdipuSh iR me
Caapiedtaltu[:% Sgﬁiab_!ﬁ]frcﬁm m?tr@@fmacasr?:ﬁ Gfﬁ@atcﬁntﬁﬁxf (3\/ ictrexis
ta e system st hesi.s can be. porous
oTcBl A1 o RAEEES P PRas dekrpeRrEh Ciher
caaurbes Efanlﬁs métewar m@:uae OHaedd @bﬁtedluﬁl P'ahdll,ﬂﬁdi%ﬁ‘t al s,

ram g/ rnE,S These surface conponents can,
W‘f"ﬂr arciﬁp F&8 y various neans to a nultitude

uct ur or of various netals
sb?‘}‘*%ﬁ)l e B3 pote ot IoP matara) gelested o also be
| findd €dr bRamPB! éther g@ﬂ@grb@PEEm at@r%@oca»!aﬁasae and =~
bi ol ogically neutral etastoners 15 such as silicone

r GRBRTPIakRY. pEeh s SR glasepind.en % carmendilied, provided
Cont :%§¥éri%f§3aretcfé%?é‘cpfc)r L8 .ﬁ@@%ﬁ%ub%@@%@tﬂé FDREGr

o&er regulatory body Glass filed PEEK raduces: the. expansion rate and
increases the flexural modulus of PEEK relative to that portion whichis
unfilled. The resulting product is kno\nin to be ideal for improved strength,
_ stiffness, or stability. Carbon filled PEEK is kndwn to enhance the
- compressive strength énd stiffiness of PEEK and lower its expansion rate.
Carbon filled PEEK offers wear resistance and idad carrying capabiiity.
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Hahn, issued Septenber 20,-1971. U.S. Pat. No.
- 3,808,606 to Tronzo - issued May 7, 1974 and U. S. Pat

WO Ms5/0812813, 975 to Tronzo issued October 29, FTUS2004/039714

U.S. Pat. No. 3,314,420 t@0Snmith issued April 18,

1967; U.S. 20 Pat. No. 3,987,499 to Scharbach issued
Cct ober 26, 1976; and German O feni egungsschrift '
2,306,552. There can be nore than one coating | ayer
and the layers can have the sanme or different

pm ti es.Aswil besapprecigied, othppsuiiable gmiledy begompatible
gl‘ésﬁ"é or thbﬁﬁHﬁgstg,egdtwrMeﬂgat %@nalg %)ai%s%tﬁe -

coatin surroun a core w
ptatigoe, dtﬁy_pcg opde'némw Iaeaﬂexa@emndlbr d;ejleetaw&)ham varalow
P08 AP, shd bGod ol 0 BlohiE SLERRESELTH,
ofisédwigiidut tdepdrmgeten thef sdope ob Hehisvémtioou gheumplapba:afs)

Rk A i e S EN
S e S T B e

- JPBK), pBlyethefddiorldthgrreionskatond (PEKEKK), Rédappl i ed in

the f ticle whol
seyebrErsaRekrE0s teeEKkh R aerE e bonds. t he
PesWakIctierbifericaibed. Fiiber SekppblyRstomds sahh babked as well

pol yners and/ or powder 5 coatings can be determ ned
i & Othenpthermepiastiesichi ngs and references cited
herein, for exanpl e based oon the melt index of each.

[B958] B EieipEncese aRIORIRlCMIRBIRETAINTES e wagsPy the

nﬁ%;ﬁéma}aa HeAfladt 39 tHeBlididRg @B8URENEDAIEDIV LRSS al
material either alone or in combinati on With

| nBROOER e heeain Ryreferancs. These dopymenisieckideaRPThase

rrﬁh@uraaﬂbn 998 opmi:%%wm%tméh 3peshnshP Lhiirp! Hio-)

cartil age re cement ‘'or regeneratl n&vnat eri al
sGompaﬁbIeMm@m Matetipls; PEdT Peblisation @@@!0&3&5%' Hated

UG, '%a§§02 ihe eﬁﬁii%cﬁaﬁ%oﬁﬁaﬁgi@?c)pﬁne% chilis: and PeT .

conj unc base" unti nesS
cBublicatior YV 020027 0, dateslgdans Gr memgntﬂw Bto-

Céwn EE@SF%WH? e nﬁf‘erﬁ en reached. Conditions 15 for
gr ovang cel ’% fondr ocytes) on vari ous

A Dea “P%ﬁf{f&"*% “%np BRI o el g 730

tappﬁbamm ietiudihg aosserﬁubn%mﬁyme:r pr26essh9Pbetindsd 2, 477

t ught on et. al

P oS e S R i oA WP 4

Zmzblggﬁdtzl’% pﬂ'ﬁﬁgéﬂlﬁlﬁ dfg)owe*t‘lmmpoaten&l \?ﬂth §i§ﬂ|ﬁgilaiﬁprl I
, . . n-limting exa eés .of suitable

Zuipitiral featirs 1Aru PR pIblPY SRRIBaCi RS B 26 Te2chighe

_ riaRica6® R ingBhE stdtbodifhoBraphy. Tersusy@@Btdahte ®Bxtured or

made pérous by either physical abrasion or chemical alteration to facilitate
incorporation of the metal coating. Other ;irocesses are also appropriate,
such as exirusion, injection, compression molding and/or machining o
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donor tissue sa

bi oresorbabl e material), or any other materi al
suitable for growing a cartilage replacement or

I nerating material on it. [0058] Biological
W"ﬁ@%@?ﬂéﬁ% can be naturally gccurring or producdl/IH2004/039714

25 vitro by fernentation arfd the |ike. Suitable-

bi ol ogi cal polyners include, wthout limtation,

col l agen, elastin, silk, keratl n, gelatin, poI yam no
acids, cat gut sutures, saccharl des

ctqcm%%% Ta{ﬁ@aay dhe Re'yaIe 'ﬁﬁ’)&%ﬁ“é@f Itg H'éifsé@' and’
BirbQHi& loreYd HERARd BHIBEIeIbOES gﬁm 8R4 8preiing the
200510512 0 'PCT/ US2004/ 039714 2 059] Bi ol 6gi cal
neliysidahlogd psbreshthetiginheurfasgs. descrl bed herein can.
be autografts (fromthe same subject); allografts-
100531 anot Rdere thenipoe melal asd/anpehgaercasaueas inand/ or
h S B
%@ﬁ%@%@w&*ﬁ CRh Rt oEh SRRIE N 081 S5t cprtaiing
A&l@sﬁamrca@tbe%(mted pith Ipolyiveats Whpah opmore mom WO
9 I [,
HISFAR, Bnb ST sRB bR e Mihs slibstild fan bl SEAh
t tvey orcmprecegionsavitreche edmoiesietds. i mTunoI ogi cal
conplications to the host, including re-absorption
ofo0GHE nat ditieadysien of pmﬁmxmmpmus capopiaug wwhted.
site 060]

| P hathaauRt reBends befbe R br s mtitett ccu

, tmclubmg\tﬁsfelst cesndcd, mm;m!ydwrerTbese%Lam:etcxmnmoapatsesaﬁ,

‘p nt st The. donor |te ? ed in a :
" St B seini (VRG0S freans 3 ednifarr sORRLR colis ¢
ﬁ;ﬁdn@ of ﬁﬁiﬁt@\#ﬁeﬁisg (&ﬁta@mb@ﬁug cOBfir | ‘h@nw et bhenot
ia\ t he recllplenf Sit F-e[?
phrpie ﬁ%"@&éc?ﬁﬁ? Wya%f‘éicg(ﬁ&j, pIglogicR ’!éO%”féa‘ stomers
sea aﬁssﬁhdbrneﬁ@%ers 9&E§ﬁ§fén€&ér‘ébhb@ét€@ﬁdldﬂ%oﬁ%ﬂ@hons

ti ssue sanple an reciprent site

f e %‘Oa@ﬁﬂo@b'%@q{WFWGPf cafe ergre U STal Noeﬁéoéﬁ 2BHe

PHERS idsticiyRimahbyr Sharge1i 0. sarmmr NBOS éee lebstt@traanzo
tissue penetration. Additionally, di stal end of

t igausst M 7, 4574 pne &-ByPaloNPo# 545 9&5&@ rT reRyzo igekashPcioher
LH§Silee4. (1he wgms %30 QQ{‘!‘E‘O gms&dg@e%mm%f w@;d u.s.

distance from20 it's distal end

dPat Naca, %Fd&%thécaﬁ@ta&h swdaa@ow@zeed@ascam Gpeman
UgRLnL urgggbﬁerﬁz%?g%fazn%?@eéﬁbefméﬁe%ﬁéwoﬁge&ﬁ zb;?é}

for ha e edge can be external or
i ey the l&ves Icah thawve: pﬂwsamﬁ oo flifiehent poodsities. Rege, @)@nﬁJSe

IR e e T
FHUSEECE et 8 s WSE A9 TR,

cmwm‘&a poi?ntéﬂerﬂrm:mngl ohiill curdebtoefotraranadatioy withtar nal
ST ENIE I N AU T T R AR

a measure of iength o diameter of the paths through the pores) can be
important in evaluating the probable success of _such a coafing inuseon a

FPane 21 ~f A7
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Woiﬂhﬂoaumbe can include one or nore bl ades,

penetration thereby achi eving a constant and
reproduci bl e tissue penetration. The distal end of

2005/ 051240 PCT/ US2004/ 038714 24 saw | i ke
structures, or tissue cutting nechanism For exanple,
the distal end of the probe can include an iris-like
mechani sm consi sti'ng of several snal | blades The

bl ade or bl ades can. be noved ;hgia manu

n@tczsmei@diemceeﬁ@@t fiseal- Sré’ca%ale ?na?%tg/M@m& ispged July

t o
| 22nl THEpB e oS BSRRALABRY Ra  HB e
r tnmtzdd asre wh@each@meaind arhelevaied ireparature thaidopds dhe

bFJa\ngr' tro the E‘&%%% gla@gﬁor\"ﬁemﬁbﬁegﬂc{hhﬁ&s' d?\%tyﬂ pﬂéé?éeegy

€s can e nmoved SO as irrst
sepatingticag behuet¢nrdsekincdenylof tha eachihgs gt mfesdnces cited

| B, e BB Bas ey PTG Bt 89 et ce can be.
@“%? Gevt "oy Hiotdtickl REALR MRl 02 PTODe  The
LBl | ?2%@ TRGar RSP liie BPEgh B cifighisa™

enﬁéoﬁiamn}?]erm:ljortdﬂ@r iheeaination wittenasbielogicabmatarinlberor
use |nt e onor . an I N, t e re |ent I n al) er
Aoty by pie B cdribe HAShES bt erang SBblE

' dbélﬂ:ﬁ:@@%piﬁ%éﬁt&ir reh SRS Mtk (BPsuhats feE.ﬂ rcamsage :

examnp probe used in the recipient can

s P?‘&rﬁq”yb%ﬁﬁrhle@ fo PRAME PReR- ThS &8s FrntRings rP@rQrPWé‘r‘@ by"

apHhBNdtis vt theMash 'uh*;lbtﬁb w&ﬁuéQQQaﬁdléﬁé{ﬁv%@' &F th®r
tissue transplant and the recipient site. The probe

mlagﬁ suFeuPdieg @%ﬁ%mlagaﬁi%@ié’a@@egv repghed. Shmditions
@ﬁ@gg c%{v}segat SNcAORIGAREE) SeArRlY sEOEHREL iNeurRe, fe@zf

duri ng t'he separatl on or cutting of

thwﬂndsrmwvg@n@ﬁescrfbe nfor Bgaumplie in YiSh fatent Nes. B 839

o SR El | Rumg DRI indl 2, T0R S PRE ot Bt oF

c muﬂrﬂeambesﬂcﬁ%sﬁﬁ@ét%ﬁ ta V!be-l-iageay elaladsssied
g be%c BOPSIR% ?é”sd Ec?%tfzfzgfénn 2 SL 'iéléhéﬁt/ip?ﬁ 265002,
que, "Tor

orm‘a usi ng any tec

‘ emampxhatmcﬂ@tm;niem of &utﬂblamt@rmlms incldiiapiastic, tisf0864]

1333%{?&4 \?ggqb{{ggrle %%ggagf rg‘?‘ ggt% rt?g?g% re| n can

r biogdgophalRy hizgertA)) obasy othet enataiial euitdbio f‘or@ﬁowmg a
el ectronic i mge for tlssgﬁqharve ti

. WO
2BR1A95 TSRIGCHRER 53 BBV YA Pt F@865]' I'n certain

nments, the cartilage replacenent material - has .
STE3R el Siolfiar Ay el st Be SRR A CoRUANS e Pobed in

t hgolbyGehraiteRdn and the like. Suitable biological polymers inciude,
without Iimitaﬁon, co!lageh, elastin, silk, keratin, gelatin, poiyamirio acids,
cat gut sutures, polysaccharides (e.g., celiulose and starch) and mixtures
thereof. Biological polymers can be bioresorbable. '

WOPCT/US2004/839714
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sotie & be Ipcatgd in ﬁé@aa@rtam %@é

conposition of the cartilage surrounding a defect can
be assessed by taking tissue sanples and chenical
ana}fésm or by imaging techniques. 5 For exanple, WO

to Al exander describes the use of ga%TfUﬁmQNﬂ’a’S”fM

for imaging of articular cattilage to nonitor

gl ycosam nogl ycan content w thin the cartil age. The
cartilage replacement or ‘regenerating naterial - can
then be made or cultured in a manner, to achieve a

bi i cal g; I

oL ST 2L, eioIRAPhEARSILIASS el ACh i
cutanibe agtogdiftsi (om hesdmeosudgdte adograés @‘eemraﬂther

MRy PRSP B0 P RSB .

: t h&eeg alda, Iiratgmatzepalmmmhcamcer@ewa 02/PRO14 tPAlekariler et

coRrtienf BiReSRs 2o S BT ipte £ L pipied August

NUT r199@t In aadaig remdu:rhams@nmiog@s[ rﬁ@%g}gtgl ér@r@@v‘b@%s
in

DE?? Loom] A. 933 LS [3 g
6Y 2P £BYY giiedws "Bﬁ‘dm&’ ompligations to the host,
Cahblublﬁgee—a%sﬁﬂ‘ﬁﬂ’&h @amémaﬁlna@f 1rﬁ1€§m$étfo§1a&ﬁﬁor°§caﬁh§ of

icular cartilage and of the underlying bone
be Ert'éﬁlfeéosun’ﬁﬁ“g"lﬂf?%|"8@ﬁmh%§?el can be 20
representative of a ljmted area within the joint or.

i 19880 encoffpare embhedingsiitof the igrentionTRipsohpigaised 4
al ﬁé?vés%'ﬁ@su@fr@mfé’%hcﬁ%ﬁt@tah@ 'io bhhdpk %5@8?%@5&5\ a‘ﬁ*’f@@&r%r ,

of “a meni scus as wel Presence of absence o
logratt o ramptagrait.iThetobe is .

k [ I
(RSP fiort BRI eI SR L EREP Bl
2@Mﬁaye@sleahﬁtq Héemseteshis ﬁ@gmﬁnaf!yt desigredi talachlebe al

%ﬂﬁﬁé@ﬁ %r?‘gega @Eﬁﬁﬂ’éss rh;?rl:ﬁbewféﬁ?{ tﬁ@‘ﬂnHEpﬁ st%;éts'gfnepie and

pathelr¢caplentrfete @heuw@qomremraexem;ﬂmeaeeayﬂmumq! Ottt distEhe

PR BiosRa8 bR ot e AR R Renepton.

f ohddibcmapy, dhe sista) @dmﬁmmodermwlﬁys helidwin or@esid

b B8 b YR B8 EERU B <pile S BRFET dipgoe rom

T efsadisteerehe. do@t 1det distdnge dronT tHesdiptabsR$ Snd §leesdge i)

atients

by AT e bt Prashaton Bedrestg

ap’nw&l?g‘e cahWBextbital Botarthe msﬁi%ﬁﬁéh%ll%'pbrﬂdﬁfdflﬂ(i’eeprobe
%% than the entire cartilage. Thus, .in-on
e

GXRATRIE: 8P FihePedic SHIGEOR, caﬂﬁ@k% tednnes §n@fadvemse it
Nt hyRlcaPire¥surd ihid! the @hﬁ%%e thetaitchbaga: 5&%}%@&” 9

one or nore cartil age defects is neasured

-t MNERAYES MasEindhevese aha iintanichiasaaknge jainti g ssirgeon

PQRiaRtadvance the probe until the external or internal edge reaches the
cartilage surface. At that point, the edge will prevent further tissue
penetration thereby achieving a constant and reproducible tissue
penetration. The distal end of the probe can include one or more blades,
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10 or, preferably, at nultiple points, for exanple 2
point, 4-6 points, 7-10 points, nore than 10 points

WO zs/081840 t he | ength of the entire remaining pCT/US2004/039714

cartil age. Furthernore, onge the size of the defect
is determ ned, an appropriate therapy (e.g.,
articular repair systen) can be selected such that
as nuch as possi ble of the healthy, surrounding
tissue is preserved. 15 [0070] In other enbodinents;
t [Fawdiie Fiftciuse o for tinsueputingumgehanisma er examplpethe distal

_ {
Fonp B Bt prBop eah b e Plis TRERRecrRRishE Db et & seeral
camalilb@iesaﬁhe bleslequibladescandie mbeedchnsing @l raenualur f ace
Al e e ARRD  BRARI R FRERbLe anc
s sbpd!ratmg ﬁie timzne samgatéaﬁomgas und_aghmgzlt:&mlet Wgpicalby thiawil
r n f t her t
TES IRl P ol B R bt 150 63 GEAn Pl TRRES
c@mdeuﬁe@fantslne ti‘sé uh:mhmﬁ? lbladeb@aﬁ marnowba{ ﬁ@ﬁé i Blose the
e avirtu cartila e mar gi ns
ofisHReTEbg seRpraling & tispy aﬁaﬂ?n‘f%fsemagﬁ doeoT s 1 fied.
T bchondr al the di d
p00RES 1 odh SO ETHO BT G R VEHPT, AR YA RE AT
byadigtaquaticy Bevieskeh @e%@brawﬂs@értﬁé@%mr&ﬂ oftheprobe;
cartilage surface, whereby the copy of the

s B IR5§E Aayice oh hesiadiolieauenayiRvigescarke Heed FheHtdmrotigle

aﬂ%atts%ﬁe %h&?@%@ﬂar%@é {rlcl tR86= sé:ﬂp%h'ﬁf}h Rk BH&?{I &S,
the contours can be configured to mate wi th ‘exi sting

psdaz# age qh dn@ erfb6AMBht dfQhe tmnquw@%a&fe $TOFE X be
the cartilage. WO 2005 40

pesedis2be 400803Nd in-Pe recipient mr@thgrpﬁr@h@w@t@m@arm y
. p%ﬁ%ﬁrb%@s EPQW??}M@:&W%E&I dithBREBAL cgﬁge‘ifsefi Neor

invention suita [ antation at t1bi
pexaeple, e prohe uged i theiregipiast @ambmsisghwsmaﬂzmhannhat

t I
o SPTER e BBnGRRRA Rty ikt ot bR Roudsdiifle
~ 5ot issEEGSnstlanhadd Be ODER] sitmél' Herpobatisedin tmsreaplent
f - . -
ST e el A fi? ot it et S iifie 830585y copeging
S fnrtahamssae fost derirgg thzatsepgraﬁun bacettahg of trectdsuirsgnphe
t f t hi t tiall
°ﬁﬁ@%@%@8rﬁe% SeREs iy R oncave turf ace 10
B 5 ARaBRET T FoHtale S e A REEY' S fbtvate
' nB@wgioaecauaﬁmw&uctm mte;ﬁug msé@qeaﬁs kivgdsf emur

mmuni cates w.th. _As e a C|atedb
| FycSTRTaR AR PSR SISFITZRtan CAndenbP e e P

negithbitofechfigae PRF E?&hg@ﬁﬁdtaﬁ&@ &8kh BBQaHiRs radisidace
202 of the inplant 200 can be shaped by

- [0064] - Any.of the biological materials described herein can be
harvested with use of a robofic device. The robotic device can use
mformation from an electromc image for tissue harvestmg
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15 any of a variety of nmeans. For exanple, the upper
surface 202 can be shaped by projecting the surface
fromthe existing cartilage and/ or bone surfaces on

WORHS/ASiMPal plateau, or it can be shaped to mBGHYPSAHEO397I4

fenmoral condyle in order %o optim ze the
conplinmentary surface of the inplant when. it
engages the fenoral condyle. Alternatively, the
superior surface 20 202 can be configured to mate

PIBERE oppSLEaEe R Hra s b SRRy sp Rl hne

s undsaz padiddiah hmchemunai/@)mmmticm: eF drhiaetamoes, tireskipciogmical

C rariosTEriet¥as carlfook strBmEg  fiter cah A dreeyed iV
Wi taking e siié bambleslaaaesaamdaeanﬂglsxﬁ @r by ;mbgang fectinitpesof

bafran e, IO 148 SRR HEaBSs Bikbvot e qagomium

Z%rmﬁ bsarficsibf £a618 & @ irloRithd @dsaBli r@égﬁﬁsan donddnt
fits V\A@Eﬁ]n t he exi sti %g%surf ace@ylt cz;n f or medn to

maViEhn theecastiege Hep catipga ceplarerentriresenariing ipatesal

afdefi th @ﬁhb%c@ow&ﬁmré‘daﬁlanaanm 2PABRRILEBchemical
PCTI US2004/ 039714 28 [ 0075 w || be appreciated

- bycarprasdiogrsirgitan tp that of lag@ sETeeRrieg thesimpl andatiass
: }Qahg?‘w %LﬁtHFeIT ASRiiteng @8@0 Q&ﬁie%etr% sﬁ?& h))ﬁcﬁ@ﬁ’ﬁ’ﬂ

ower sur ace 204 1s nore y consi st
ofccmmsebona@anmﬁm/éormxempémyarwm@tmﬁqentmma n the

f’éé@%ﬂg acei'(“lgog?ﬁt%at@fn lﬂ?e]_%érgfaa% ;BIQI: actg:frlré&eer,eratmg
gssem:amawfmmgmlq bednfluenced @y@:_ontmibm co?dég?gﬂlo?p\ﬁd
A TR e B B b PotIRBE 208 of the
{ﬁég@t canype ebg&geb%g The el ongated form can

vari ety o apes | Pncl udi ng elliptical, quasi

: eL[Eb cal , raceck ﬂ%sﬁ% dg—lovvever as wll be

a ated he erlor mension is typically

N R m&gggion%g{aq)&gm%gs PEARELE e

e appreciate ‘
s marttlagm a ;bfa/smai modhkeofdioe aufacasxaidne arrtlceilaapmata‘geamd of

aRe 2o dR by AT BERIa Ihd BRSRR HoBeRian¥ hot

L repretsbatativel bha Wu:tadl araeanmtﬁ toarjoirfter itesamptenpbsd Me n

d [ Ly .f 1
Tt risaRouRA S Bked 8 sovsidiraihed e prssngeler
arsb@shee of a h’(w:scumh amu a%&ﬁe\p@éﬂ&:&e‘@h@ﬁsérﬂ:&&ﬂ s8#ne or all
he wi d For = exanpl e,

P U GRS e, i e Y8 IR, 2B PhYS S e e

t GarEb@%asg enithe hizesal of @&é@n@mﬁraftdaﬁdyiepb&ﬂtfemémm
in Ftc. -2B are depicted along.the |lines of CCl

arf@ngyles amgdhe potch spgigmithe, asedaaittlmaé Rigtaps!, the latezafeubcal

t JLERIRRE HfMibidlpldtbal & AlcRfhl PhtdilBine tateral patella, the

entire patella or the entire joint. The location of a diseased area of
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Vi mwgaﬁs efian atpa of wgeé?»@m

cross-sections, the thickness of the inplant varies

along both its length L and width W. The act ual

70} 5@5@&3@@5 at a particular |ocation of the inmplcanis2osd/039714

is a function of the tjhgi ckness of the cartil age
and/or bone to be replaced and the joint mating
surface to be replicated. Further, the profile 25 of

“the inplant 200 at any location along its length-L or

width Wis a function of the cartilage and/or bone

' t O:abt&a eecérﬂnmdetefrﬁ:aéa ] foFeGampie tsingaa BRtasomdinate eysiem o}

hd %E‘Sﬁ?’hé %‘?ﬁ? efﬁéé%q mr\lvﬁ”@gz%hzt ﬁncles t he
SAORENCH: oP Deviiniitesiee ot Mo it ate GFanY A,

tf&téfﬁﬁk@éd Wp%s@tﬂkesh&m@c&mrﬂ\tm;aﬂok exzhmple roughly

d d N h
 SQHBap! eatspls avert e el ar et sBasnetiSps B6PEs Brgerer

| epgid) but RARGIICATects Wwill FRIRId 1854 BRAINS eltfeafikedd. | Tius,
sl ope. Furt her the | ower edg_m%@g can have 5%
ov@pae erdiodiseent AT thedByRRtAN pessPf th nemalar Paled

ot licfis‘? idaksed % sufrBEndifyBhe @ﬁ%r@é&fu%@é igefechd NI
its |engt ca

an I n sone | nstances, a pOSI tive
s| m@@ursﬁds This thidkaess m%uar@amw;anth%%aiaed gka Eingigypoint

- ”kfr] ferabzg%%lﬁeﬁg Bihtd hsré&@ﬁ&gmﬁma@elmtwmal

can be “create erein h h2
ar,tmzr&spunm&l tham 10 @plnﬂm peovarithelangtieefithe gnengtrem@ining

W LBgLe SERILLOR LROMDG,SGPIE MedhEabBiRAE) ol

I's™a CrosS- sec

' s agjpht;ﬁiatqotml'@yl (e.gp, arboualgr apawsggtetrh &an Wpls&lﬁctez:os),:ch

LT P BB AT B sk 08 prkleea.
t B s lrCOer oAt e B OBy Bk

crEesshespehsvad todesigmboagr shamr theabpgt materiah Butiertyboth

SRS o LA AP SR NSl B HiShuiar

I rglrage cﬁ@@elrﬁeal:wsad ﬁoctl‘éyiigrsmdzlgashapé tlfmle lte:pavm rhdieniala
erl or rti1cul ar ace . W - pe
5 sy sy VU g SpFRasrdlahe en BEmeasured and

argk Géﬁl%nt :%Hésf@é@eﬁﬂ chrbise by t@%ﬁh@} sélectlorishbpd a

facet, as needed. 20 O 80] Fic. i s a view al ong
ancaéw@# replageEest ﬂlﬁﬁ%ﬂ% %HW*%Q“? fRntopnf|Bgt 200
b@ﬂ& a!"i‘:&n‘é‘d&n%é‘T ﬂo%f&eét@%%l‘ﬁi&?%%gte%rfébEWhe

ta roman aeria or u‘pper view. FIG_21 is a
3

a8 158N berdgrdifiete el ant
Lﬁcpbﬁdcggﬂfﬁ% h%HQ fh Mlséés@‘érﬁggéar%%ﬁ%%s?r%dt B&irtual

e. towards the edge 1023 o
t | @rmurpnlaattme asatas;i by aepya® mse!hdhqrgiraimoeﬁﬁ@rﬂaye into

o 3Rk Sl WOGEBY L Gl the sBbocHonEiD BERL bl

connects the margins of the area of diseased cartilage. In shaping the
device, the contours can be configured to mate with existing cartilage or to

- account for the removal of some or all of the cartilage.
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according to an alternate enbodinent In this

enbodi nent, the |ower surface 204 further includes a
j oi nt. anchor 212. As illustrated in this WO

WOZHEHs81 240 PCTI US2004/-039714 30 enbodi ment , PERES2004/039714

joint anchor 212 forns a piotrusion, keel or vertical '
menber that extends fromthe | ower surface 204 of the
i mpl ant 200 and projects into, for exanple, the bone
of the joint As wi.ll be appreciated by those of

skj jn the art, the keel ,c
TR "B oV AR PsReoR R BR e of Aloiff
Adndmplam 1280 lof thedaveattiowsuitablE Iféx in‘@ilarttﬁtﬁm &t thé tiB1E PRteau of

Cross-mne 214 at froma
oo KPR Ny Be EnGWS T FE. Poi e MHIERGR be SehAGHuSInG
ap@ﬁéﬁa&ﬁﬁ]@ @Bué! HTAES aBesBMen-ds eﬁs%c!"ibédj aB8ve with res ect
appreci at ed y those of skill in the art, the jol

anerdes- 5@.’/_‘3‘1‘5’0‘%” d take on a variety of 10 ot her forms
while still accon‘pl i shing the sane objective of

pri@0f&ing | H%#"@B'@BHZQQ'&%?” Hppeftsurizeei2d) afpweroo in
t héi:rfa@e Bb4 ahf es&erfp%faﬁ eHBE LB eThdUb perai FraBO2obiddndy

pi ns, bul bs, eeth, etc. Additionally, one
rS‘-hfﬁﬁte't fqnaﬁ@tmamaﬂéacgfer ©&AIViRg the epPasing deint surface; in |

degis ifdandd ;%Drbgd}f? éB?*Qa\'I\L: cJ reShE %’i@fen‘?ﬁ o?ﬁe %Sﬁ%v%r@r%

alternate I‘fment s o a dual nponen
f rQﬂfm belgriablyi apecevesuchribatit f:re@ﬂﬁtsw euvfac{aaoasq: obposing

a2t 1=y g8 v ke o vl Rt sl RS et

orcdmmuthlcmes wrthuAé adbbéZQﬁprematmﬂe,r thoee pf okil} tretha dit, the
sl ation m th lant relative to’
eggﬁﬁ‘ T e'a%eaor{ ﬁl\éggeé‘r?upe a&er%gmng i n’pl ant. | Ith hat
th t I '
Y853, L 4y G I T e

samroﬁtae/apewaésnemm Fbr exannpibj theaippeosurac2220 deart lblee

1 ower. ur f a an
¢ S¥Bbect BY RisPSinh e Shrrbe N Blontd e tiags Brefor e
‘hasuefaoey én theatibigl pbateha ronetl caaisbesekﬁwedltﬁ rhifrer théNémakd)
elthﬁr event,  the, crgjﬁc, bar th e fits wthin the

c IFSARYF agrdesto optipiggfng ‘EP'?'—?’HEG“ ISLERCe B @E’cﬁ"&%ﬂtbarr

eVl iSertiges de faarﬁdsmlaccsﬂwed Aﬂémahoézy Otfve lsuperiet supiaBE
St gcture as _sho ere two,_ oOr nore,

56 ORTRIAR JarEte B8 A NeH0; P URaga A imAant

gr@ﬁﬂ@r%ﬂor@ﬁ@oi@sosuﬁg%&sﬂc@id?@ the surface of one
or both cross-nmenbers to interlTock the +tubes into a

COSAgbAr MERERe YA 264 AL hicghik & o
tEeg?rioss VO 2005/ 051240 PCT/ US2004] os%%f%q h%t%ﬂ%ﬁf‘es’ or

r &EHlY atahgs: e tibig piateapoiihe jginigudh that inpestasian ed

- DWnbRARE oPhediKiratorhi fit with the tibial plateau. Depending on the
shape of the tibial plateau, the lower surface can be partieuy convex.as
well. Thus, the lower surface 204 presehts a surface to the tibial plateau
that fits within the existing surface. It can be formed to match the existing |
surface or to match the surface after articular resurfacing.
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the art, the cross-bar menber 220 can be forned

“integrally with the inplant wthout departing from
wo%&b@r@ﬁ%’e of the invention. [0084] As shown |1;331F,1ig1§2§04/039714
QR 5 the

t.is anticipated thgt the surface of
tibial plateau will be prepared by form ng channels
thereon to receive the cross-bar nenbers. Thus
facilitating the ability of the inplant to seat
securely within the joint while still providing
ﬂ&?‘ﬁnt absatwilhbe apprecigteshby tl'imselqﬂ skill jirothet art, $he convex

AP o PETpbef ek 2ok by ok BB e N ol AR e

ZSowa&mMesamﬁenm iietylcormsist ef gmnvexsirat gormane portions

Fithatd Wi bg eosne s 01D IPR! Pt dfe frstiared

| MAtaa. B teduriale id\@ssRABAIR VRiabROtdriveR aalfl chhcave.
tibia[ spine. As shown in FIG 2s(2) two fillets

238076331 ar EIGOIZQ\Shdﬂ@ adBfl viemeek theljoihbienpl@NSF Bfd, 2. As
chanfer. _In FIG 2s( 32 athlrdf et 234 is {90V|ded
t shewadn 5'q- %8 the sxteip’ shape2080% ¢ IPREnHERN Be plongated

 cha @6ngdt QPRI T Bkad vﬁﬁé\tytd? sﬁh&?s %‘éﬁﬂ)ngaelﬁ;ﬂiﬁgieahas:—

of the |n'pl ant i1s deselectéd, |eaving:t
p&ijtpéﬁaioracc@draﬁgsetcmftqwezg( =5 %‘H@ﬁsﬁﬂpﬁ@‘fr‘*@é @r\q exgerior

FpEiRLaeah ARqul) Bue ol Ripidd 4ot dfEsnepe.
sa gctiipge. Ak wilbioe amarng@tﬂd It bpag &f Bt in theart, wikatualf -
S SR R RSP ST A ) BB e
c de}ct hake aosedtedr Treadbe :mtto ofdbe |iefngtf_et th &l widtth chah ]?
SO o PreXBRpR: aliethdal 280 AR R Shedncald iEa

adugth wbt As lﬁmm }SBOWR nrgFlisr @m) thedength mmssfartm of the

i t 2T il t t
cHEBAh 200 VRS T ke a6b's SRty ki iRy SR phihEror
t hxalriphi, @k spbdheaFi 28, Ls=abtdred to acconmodate the

i mpl ant. As illustrated in FIG 2T(1-2) the tibial

pliateAu canTigi] héw esFiGel 2c-entivsbakttics dfitle jngpiant

surface 251 or for the full

f
i 19hgepinfic. 28 %@9@%&%@%&%@%3@0@@@% Fhe
fFlhﬁp 1afl has é)thi&.t}%sﬁCig,t@ra‘n@rt”@@é;%dﬁ%:y SME fii@ng@a@al&y%

60 or can be either

| pdsgcpecSrwﬂaas 3@@3‘:@&?@@ ef tﬁr@.wlafg vafies alRpg DPYts length L
_ Sland%S faeglla ﬁfbgﬂé%ﬁer ep&ﬁ%giaw&gbéﬁépﬁﬁtlm?ﬁnt

he|rrpantso I ng elthe
| 1208 inatination of tamtbickness ¢fdbeg C@fﬁla@ andfprelpnedpde ve

n&gﬁgﬁ%oaﬁfgd gw Egu‘éﬂugarng@ g%ﬁ%&tdﬁg ﬁel %@)ﬂké%fi %&t?e?ﬂﬂ?{ﬁ?qf le
t hoé thad il 2004t aog Jocations biong iiSﬂEIthfB.L @rTuQuEth?W ikeel s
4 an ?greg%%lllagg%nd/or%one?o tsae Tep aced1 either sit-

[0078]  Fic. 2¢ is a lateral view of the implant 200 of Fig. 2a. In this
instance, the height of the implant 200 at a ﬁr’stend hy is different than the
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~sagittal or coronas plane, or not sit within a plane
(as shown in FIG 2T(7)). FIG 21(8) illustrates an
i npl-ant which covers the entire tibial plateau. The

WORMXASEMP surface of these inplants are desi gnedTius2004/039714

conformto the projected &hape of the joint as
determ ned under the steps described with respect to
FIG 1, while the lower surface is designed to be
flat, or substantially flat to correspond to the

rf f the 8 Tur ni ng. no
moRlbhEs i i 6 e dGnt Bobire: Fitichtg BRPetSgr Sadcan
ompm&l airgo\j'emmtsloﬁefri a@ewhw:at-@ girectRinaPowelef kSillAfated the
ant orrects. a defect on an inferior

o E G TR o BB Bk e A0 viiss Aot leBatans G e

f esome triﬁﬁncﬁ@tt%a\ﬁokihvé BRpkl Phﬁherﬂhé?cﬁ@ﬂed@@%%n%ve
used al one, the femur 1024, or in

c AbPYELRN siabai d&%‘w@éﬂ? djf BFtian. f\éﬂ&Siﬁrate@ébe getual slope of
F fohdrRsit
agﬁgﬁxﬁﬁ%@:‘e@%&%ﬁe tec hér?ren%{ehga'gﬁs/crl k‘)’%?/aencv%lst Ihe

r & pediiva gophdly wﬂﬂt@rﬁpnﬁecratee bythose gm] mFtheartSA

C YR BB RE Sl bt P AL IR, o ipbr e

sureaied Vﬂmemﬁa@njdd?zrﬂre eabwataMgareubstanmi@(gunt not

f fit th the f

i ﬁ“ﬁ‘%&d%ﬁ@%m b eBhe B et o T aci 1§ cate
t

Cﬁﬁ?f’ég |on e anc%%ﬁcgb%% argtg rpﬁogga Sﬁ'@ﬁ@’ R%OFHZ}Q

n d’togibl@djom!@dﬁe lﬁihmnhﬁﬂc hesiahted wittimt éntd m@m}wmg that
e RaE slhibks 2na ohihed®Rin TS op RS oA befal 1022 ang

cdhé fegmra:tﬂZdrresﬂsrmt théa,xppbr batecd 262 GithaQhplast 260. Fic. 21
- progessor . er Eﬁate ens. Peag and ot her ortl ons of
t K23 TSI RA fFRFE %%’?90%0(&5 8@@?65& 26y S howing the
P@ﬁpiasﬂgomrﬁ;ﬁeﬁtwbw;ﬂﬁx aeatefoinflieza. lﬁ@'l@ﬁ;bpe?réﬁtb@&n this
inserted. wit one n use o one
the ipyfan %’ﬁtméﬁ’ﬁ”%g Bé"éﬁ’t@%ﬂ withinhsieparies articular

s lsbcfhcmdml Ab@ilebe abprecidicd 89 tﬁdﬁé&if%ﬁm I;@tﬂeya& Cthé %cuiar
t he contOLfr of the subchondral bone. This .

a&b’gﬁ?% f bathe sasia or ialerd facst 38 nesAsded ot her than |
Cﬁe 5 pl.acenent  of g hol es thereby

éq# i cant 'ﬁ ?‘é?e‘f‘%‘f"ﬁ&o’@o%e g Rneof[fd)@wpy};h@wmgthe '

EI@hSZ@@%;ﬂé&hﬂeﬂ wWithlrta RRed jolidr 1 @To)éh‘atwr@ HENidwWdiEn

out departing fromthe Scope: of I nventi on
‘ vwfﬁ%a%eﬁm@l %&9@,54 Yiewi Rig- Zmeagemeof@ﬁjaér@maze eotbodiment

pm&t@m&qmme@é azéépéu httvc/;aprt ekidfad BREAN, ﬂ?iggpé%

the joint These |nc but are not -l
t grediliysie. Jawvaris tbeﬁﬂge waétoﬁthelmbaaimtea\ucastwejhm ly,

ogﬁeﬂﬁmﬁtﬁ@edcﬂy 306 can be provided as

desired rate |¥ FIG 3, three pins are

gﬁﬂar 140 anchar ok he, bk %%En?r?QP?n @3’?@:3%8 a{fgﬁee inyRniigo

j oi nt” ‘anchors,” Cruci
- according to an alternate embodiment. In this embodiment, the lower

surface 204 further includes a joint anchor 2712. As illustrated in this
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WOQ&?O'},);OQE%' ve superior view of the 15 bone mati

366 19 lrmedierRins. A, |b@§§ 8BSt f

used without departing fromthe scope of the
invention. [0091] FIG 3e shows a slightly

surface 304 further illustgpating the use of t
anchors 306 to anchor the inplant to the bone. Each
anchor 306 has a stenB10 with a head 312 on top. As
shown in FIG. 3c, the stem 310 has parallel walls -
such that it forms a tube or cylinder that extends

f eR{BoktseOne joiRt dftthor 298 ﬂ‘éfﬂ?@a BRArusi NS RESI &rvew‘can he
stem forns a narrowed neck 314 proximal to 20 . th

h&wmizer dhatgxtends) rase thplomes SHifaee B4 ohHipsdmpfang 20013,
! BRjBUL inid 16 Serhpie, ARG ngocxf tRE IR AL Wl be Bbrdcid® by

o ed to ke" a co
Aﬂmsemﬁlsbill Iuythetené the Bﬁelm bee@@rpﬂmhcwér oF i@%wﬁhm splane
t }hfé 312. As discussed above, other .
con gurgtlons sui table for anchoring can be used

(S L7 AR B BRC20ing PRy oS 3 fer™®

phaVeam:rcmtmagbesau acéhagdnoa bottem mssmtwaoma jeint

BTk 2235 % abPedBREL A oS SR, e o Breciate

s b ¢ticmatdfakillyn thensrgxhe jpiotrateshor 262 oatie takd bn aheariety of

copcaye surf, of the,pl.at 3E ilJustrates

C RSB oTB T Hooptar it B srsbe Shiste o Ry
s chf@a“sed%%nw of the |h1]ﬂlﬁrﬂ12003@&16‘ joirt."Eesel forAé fritfidag but
the use of three 06 fo anChgdah t he i npl ant

e OpEGE MRIB

afdintRPehbisOetanthd SioVidedlds dedgeq. FIFOPR W, N ABsitbte!
be appreciated by those of skill in the art, one or

- nerasssegtionsHf aﬁémﬁ% gmberpnents 6 agAkFREBPPRRN dNPlaRE from

PaGsIc3Rbw R d Y RorR@der can be as shown, or any

other' suitabl e orientation that. enables the desired

t Eedya §iNg. 1l al@fmath dnddiRE QG HRW IR $96.58F itindd), BE

| ant 300 taken along the lines F-F shown in
Fp@ra@@ tomrgvidg (| 9ng %maeeggroaw%vwﬁt?@e nthedawer

S Hﬁﬁé’éégz@fx thGer tb'H?b\ﬁ?é adfit éf'l?énsta*ﬁ@n P{ﬁﬂlénﬁnt of ;:/he 181piant

perpendicular. to the fenoral condyl
niglativedoltne syrfagecofjbg feraungr f%ﬁlﬁdﬁm'aiml larthatoevené the

S 5 AR Rk Sl e
‘c ba we@r 1002 separate pedeathat Ghithis awoave PR& on the lower

| RUHECA s TORRR, 207 el aBl W IR BBl =

18hdwn JN Ea B\ cas Halvg gpom'eehdarannes ohéraee aefsgbhag ifiermur
trat N Ft A :
Pt 2ntln ot £ baraEb Ry flhin P ehaginelss'

: cgﬁ@lyrh i Fidbe2pege. BRbcresbal aenshwae 2 kah 6@ kldoti@be

anchoring the inplant 300 to the co [ 0094]
FRellovsibe or pine strucdurg agRhewWnon e 1%5‘28V'¥$f8r1’ﬂ8n°r more, -

affiREI 2P0 communicate to provide translation, a groove 221 can be
provided along the surface of one or both cross-members to interiock the
tubes into a cross-bar member further stabilizing the motion of the cross- -

E@Tl{}szﬁwosgnzt :
ree
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wo20B/de=bgned to correct a defect
- plateau, such as those shdwwn in FIGS. 2. [0095]

perspective. The inplant 300 is inplanted over a

- condyle. As shown in 20 FIG 3t the inplant 300 is

positioned such that it communi cates wi'th an inpl ant

FIGS. 31-Killustrate an inplant 300 for placenent on
a condyle. In this enbodinment, at |east one flat
surface or chanfer cut 360 is 25 provided to mate

th a cut de on the surface of the condyle in
pr%aﬁlﬁﬂgf &Gﬂ% &jipnt 23%\% W@Cbes%mf%%feé%d t%gﬁﬁ %fafrkr!vn
dogg aﬂoiheed%@éIBéﬁﬁieHb%r 20Dtk Be BoddRte 8?
of the i ngl ant 300. WD 2005/ 051240 PCT/ 04/ 039714
35D B puileppating ff%ttP%F@éUquféh@é@ﬁthmbf a typical
total knee arthroplasty ( rimary knee 499.

PI80&%l or ¢ wh@g@ in Lg% ﬁpo‘%. 'fdataél I%th éi'h%t the sudace of

|
[ 008'}?%&%{& gﬁg%&?fi\bgsf{)rrngtﬁ an oteﬁéet%%&l ﬁl)géce've
4002 cmgsshwmemhersﬂm&;tacmgung Hlae Eh'b!yalitﬂﬂw,mplarst to seat

cQ r
ma%cg%& ‘g’ﬁ%’?‘gﬁg g{a ﬁgkhlie stnﬁ %Y&;léi n? %c{%ﬁg{éﬁ %%lﬁ o axi®iflen
s uhé &oee @inttisen :frmtmm 1012. The inplant 400 has a
l'ateral condyl e conponent 410 and a nedial condyle

c dﬁp&ﬁe nt 4F6.2s¢1-2) Busttiie an 3fletiate embodiswrd of eptant

coh B R T REBE oot e S P B SR e
t Hacp2s(¢) llestratas hadmplaht hzlnang ersinglelflls? or nee! i28p) B flet
r nore.li Suc

400 |
2 32 pir28 ol mplanadRRSE 158 Radbr s ool F tBlat SHIRC.
Si Aeshivenindfic! bﬂZ) twipfiitd 288, F1Gre Hsovidsd afibused fohthe

PRt hRB 1 B Pl oo ! 247 parariged By S oo

f eipeatfac@dy tespostéoreamedrur e can be 15 confi gured
such that it corresponds to the actual curvature of

0IT6086] bothTuﬁfn REwe iFes. lzsm)fmgaht@mwmmns or to

th rvat one qr ;both of _th
C HeaSIeatot, Maling Besh postvind SUiveRn B 35 ShBwe the restt of
pqgﬁgéﬁ@:r%abbﬁ HE;02$(@quét@at@§ FHeStffddn oﬁlﬁ@@éét%@wh@ﬁ
Egl ant to the bo be - appreci at ed
t

g BOBPMLYS is; ﬁ?'ﬁtfﬁ%d moutﬁﬁwqq&ﬁm@ea&% The redult of
CQRAGLH rp%bag%%n aR8 skhatiod RestRWRPERIFRE. Z¢F) AS%an be seen

- contactin first condyle is configured to nmale

wi 0 G- 28{ } thei igguiag gommer Was Peoiesefigelaw seemicestessy
?m t@&ﬁ %drﬁﬁ%@xin?s . ASNGn BE te%hétéég)é%s&%?gﬁ?l ir} fhe

ond surface t
[ GOD&HditibGal ouﬁmg nsiases carebe addepwithewy depatting fmmptrant

PGBt S 5, £ Lo, Siould be appreciated
{0087] Fic. 271 illustrates an aiternate embodiment of an implant 200
wherein the surface of the tibial plateau 250 is altered td accommodate the
implant. As Hllustrated in Fic. 27(1-2) the tibial piat'eau can be altered for
only half of the joint surface 257 or for the full surface 252. As iliustrate in

in the tibi @CcTosS2004/039714
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404 of the inplant 400 is configured to conformto
the shape of the fenoral condyles, e.g. the shape

wo fegbdiby fenoral condyl es woul d present to thectiPbiMioseria

surface in a non-danmaged jsi nt. WO 2005/ 051240

PCTI US2004/ 039714 36 [0099] FIGS. 4E and F
illustrate perspective views of the inplant from the
inferior surface (i.e., tibial plateau mating
surface) [0100] FIG 4G illustrates the axial view
ofia. Za(3-éhihe prebTiarantengr aurface earbe dohd§0 or graded 264.

T8RStk PR LS SO e iRy e

1(D8dingd ken iaigol !aent.rsetD@rtih réspett tatthd implaRtsGof A6, 21 where the

A e o0 R 3 el L
Sbbtve ﬂd@gt Adcﬁrﬁoraényi; att@ci-mﬁmh@nemms}m tdbeprovitd tho

S rta b b dRL sttt s ers A Shoyist Smﬁekneer*aﬁ%g}s

4984 csn barrpir@na@di THeKedPR 6 68N S Ssit viithis BQh gt
FIG _4i the inplant 400.is positioned such that [

c BRI £oBYAhPIGRCa Al NOL SN HIR a RIANCIES] Goue i §16. 27(7)). -

- CFfd QQ(S% @:Leeseetad rh;irérﬁ vrﬂaén @éve% areeéhhre %B%h Bfau. The

t hose own 1 n ] e reci at ed

bypmerrc%@fa@e %maseiwlanrﬁearérdesmﬁaé tp r@pnﬁmm toiise agfected
@ﬁﬁ%yaagnﬁmemd <8 dh saé&g;bgg Stﬁg@;;éeg to

ant can con ure
oE@r 1t wer!e:mdw»'er sifacsrin aiesr@eesi fobe ﬂaamr sbbstah’@qﬁgdrat to

ool 6 In BBy e BB MORGT o8 || st rate yer
et e ¥R BRGE M e lroiElt SR oEBreficingey

i sppaatfrg‘jrogmserfasertmﬁ'ehwptam otBige Bs imshgwmrkhioimgie

Bt = esfB B n B Soracepicle B Toad (g 8 ™

i mpﬂtmlﬁ of508 fahaotiad vestes with treaiidialpigtentj amd 6dn bdased

F BB i e e r i B o e

Oﬁ@ﬁ&e leﬁraaﬁebn Bbtre smba@bsrmrdevmeewangae éﬁﬁﬁved using

Rl ﬂﬁg%f!aﬁerf 35 w0 SEShetio 1S Rlent PrEaRt o
SR of e YodiowSa Balbrreea oV ! 20aa PR S67 hevigs 2

' Sé\,urvé@ nﬁdﬁﬂmuﬁacéte@z%ﬁd cbige:sjoRt bbafing WLHAEE 358 2r1f joint

~the-jnplant-
‘ abuttrrrr? surf‘ace 304 neeci not form an anatomic or near anatomic fit wath

the femur in view of the anchors 386 provided to facilitate conﬂectron of
the implant to the bone. In this instance, the anchors 306 are shown as
pegs having notched heads. The notches facilitate the ancharing process
within. the bone. However, pegs without notches can be used as well as
pegs with other configurations that facilitate the: anchoring process or

- cruciate stems. Pegs and other portions of the implant can be porous



curved to correspond to the.curvature of the fermral

condyle that it mates wth and the portion of the

patel |l ar surface of the femur that it covers. One or
WOt ¥Sheds 530 can be provided to assist in arREKIESG/039714

the inplant to the 5 bone.3Additionally, an angled

surface 503 can be provided on an interior surface

502 of the condyl'e conponent that conforns to an

opt| onaIIy provi ded cut nade on the surface of the

| ant
L bfed ieiaf b BE etk o TR G o Rl s it o
i nbd:rmwd:erﬁ@ﬂ Tﬁé)maimmh anrbeﬁiéé:ghr&é to%ésm &emuhfd‘\dlal bo&e
reC|ate t ew, e _Lnter.i acC
Pé fEch bstmntaligoidy st stnont &8 i SubcBna it boas cis
IOr bamﬁ%vaﬁhg? maaholtﬂaaaefr@@asm b& amwl 4 RSother. ?Btntfﬁtetrt]le
e e enor.a WO u pr esen (0] e
5 t BBSFME et MeuPaaalon ier e sigCd O e Bpre ke
t h h a hat ched th
TP M A R SRR P S et At ey
t Oithit Hb?ﬂﬂ'tt ifgd frofrtha stbpe of 1helidRtidr )Nhﬁ@ diif éeéerﬁpllshgag

pI ane 18 0 a bottom portion 515 Ll ustrat

ar BesameRRRctva 6F EB&VFEWH Wﬁ‘ﬁaﬁéﬁﬁﬁ@&'%ﬁﬁ@?l*@ﬁa@bWﬁlfethe

FI G le bkt
s hagh 1308 B4 B S RIE, e

10 supleridditionaly.ne. orm@e jgpt anchers pPGican he esovided as
. h V I
 CEled ROuGaRRd . P AP et o
513%Howwerr, msire st fewmeombamrxrgs fcorcisde stamoks, dir i, cam be

i1i a
y%%dgﬁ%”ﬁ%%i%ﬁgﬁg%ﬁ @:Fes&ﬁt? E}ﬁ'%ﬂmin shows the
ogi c _
sl ol ool basibies JBNATLARARS 0o Uy,
15 " Iboneanatingzsurfabe S@# Gurthndiustratng® thedGe of demeseichdiar 308 to
For.¢ 2: ' 3 3, 124 i
Griefeblosdraigty inéang; Gach Ieh 306 834 5 amaruitna
Fdww 314 ddi tog. St ahowiDasEien8c Shaisterd\dde hs p@&s!el (véleD X
xBW , Bod B en
st i 1 ORI e fterdt YRl e oo ARG
vv&m.giat:e SD4.74 sdz(cg:oh]cfﬁ Bhd Stejn forrnd & rar@well r@oﬁ&!ﬂl’@tbfaﬂ@ﬂo
20 Sttru PRad r:}‘!; wAfl t'):g g;tagrrec:iat fcl tlf)? {[!l%lsg %f sk;ll }/nnﬁe art, the walls
need not be parallel, but rather can be sloped to be shaped like a cone.
Add;tlonai!y the neck 314 need not be present, nor the head 372. As
discussed above, other configurations sugtable for anchoring can be used

without departing from the scope of the invention.

25 . [0082] Turning now te FIG. 3D, a view of the tibial.pia'teau mating
surface 302 of the implant 300 is illustrated. As is apparent from this view,
 the surface is curved such that it is convex or substantially convex in order
to mate with the concave surface of the plateau. Fic. 3 illustrates the



Failure Series ill - Posterior Stabilized Designs;
Paul D. Postak, B.Sc., 5 Christine S. HeimB. Sc., A
enwal d, D. Phil.; Othopaedic Resear
wo i (Ljébr g“ ries, The M. Sinai, Medical Center, f%lrmszoomswu

CI evel and, Onio. Presented at the 62nd Annual AACS
Meeting, 1995. [0107] Using the inplant 500 descri bed

~in this application, the three point |oading wll-:
occur fromset-up 1 (2900 N). To‘replicate a worst

CQ%& £ Zgog.swﬁrts_f ﬁéﬁ@ﬁéh@soﬂuﬁﬁéﬁ%é&ﬁﬁ%ﬁﬁé&ﬁ Bk

be used | oadi ng

V\/|F3|'53lS 386 ta5reehering e '61#'%\'“ St thekaner %l“k@ﬂﬁﬁd the ea
L%%Ie %gg 3b§ Ghd }SOQFJ& B ek %rtﬂak ﬁehe

earl surtace Tur ni ng %e cantl ver -
| epgiraciptachbythdse dfisijt imthe am@nelaymragaegs ichn peused, and

SR e ot el VPR AL S o

enarqnlse;tattlda erieniatiom thatiehbblee the dexiredtanabetheFia 3F nm

o UEFER B8 Aot SBUIER, S P Sl rbe BBy R

t anbwe it Fiat 3eUlypieslif disepegs atehsricpteat @ ihersuciaos wf the

01 Fl 5G and H.illus a

BB St R Reds R6 R GHA g5 BT goRoyig; which may
dﬁ&t gult ethe Pea\ F@:@)@n@buﬁﬁEﬁhé%ﬁﬁﬁc@&ﬂth@h%&nt

medi al andl or [ateral sides of the inplant 500. The

r godsH21 canchse m@s@ﬁrattelscamdx@mé\h@t thet fe@Xi 9008 halinga
a_porti-on of -the nedi al and/or.- lateral 519 SI es

béHterbcuiA AP aenhg TWC{'H qoﬁéyiﬁﬁ’é’f’éd R infeieendytas foges

Wid LisOShaPPHB66 Bidhg VALSIHRIAR A 'e?%oﬁ@ié 1088 &R n*i@:hal
provided without departing romthe scope of the

| aPkRndde 107 @160 shoan igm P?t@!i@fr%‘ffe§e ghheremur 1012
e"ﬁ’&%%g%ﬂ% 360 111884 hﬁlpge %QOI mﬁ«m& &vbﬁs% g)%gﬂcg{bf the
or ms ro -

keel “(or centra rail
 t lnteralpendyls: Thermegsadfiare iso at faﬁt itefts anchoring the

Eﬁ?‘%@%?&gg%ﬁgﬁ%fﬁgcgtse\é,@oﬁogﬁéoglljrzﬁgce of the
3@69%& at e 'Gt ﬁﬁ L Ejgtr%tgc an r%e %Igﬁt%é%we#r m%@ %ho enor

S @b@p@nﬂu%ﬂ'hy ioplant 864 is implanited ayar@ Qﬁrﬁybeﬁsahom j

o T B RipRA 70Dd BRSuCliR LSRN SR S BOGTE ifidh,

t replpoi 200 @emna‘cﬁomcm defest intbel ittbuabplateahesmﬂ aH03

udge_'coni: uredto mate with the worn or ,
SFisLgvedy 2.10111] FIG 51 illustrates the

axl view of the femur, 1000 havyi a lateral -
ohdme Toddos ) it 0958 pragetion =
| Bbedyie ndyﬂr@énfb@aisﬁenu at lahgmrﬁhmﬁélﬂ&)radheﬁﬂemdthso is
“the Iéat eral epi, %ondg 008 ,and the nedi al .
provided to mate wit t made on the suriace of the condyle in
preparing the joint. The flat surface 360 typically does not encompass the

entire proximal surface 304 of the implant 300.
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woelfs

10 epicondyl e 1010. The patellar surface of the femnur
1012 is also illustrated. The inplant 500,
strated in FIG 5A is shown coverlngthe | at eral

femur 1012. The -pegs 530 Bre al so shown that
facilitate anchoring the inplant 500 to the condyle
and patellar surface. 15 [0112] FIG 5K illustrates a
knee joint 1020 froman anterior perspective. The

Flrrgo@g{ 500 Fics daTRhstt@he\Rlsid6r 4 %%‘&*5‘}03% q(?lﬁé le.

illustrates a knee Ol nt

npitHAplasiyd Tdey & primgnt kre aFosteGdeut@4£@,oantem cuts.

' L a%‘??‘%*%%’ bR A s R AR o PRE S 2B et can
o e et o 6% Taidhe Bhotop MRl AR Rin

t oFIB| 48, tﬁwmmanwﬁme configuiad sBO0 that ipmyets tmthdhe mtehl

o b BPRER BRI orly i ME L Rha SleE R Hem.?

t ht2%2. Theumplant 4000%s Qlatérmddﬂdwmcanpbmmt o0 aRedial

2 g QLR ead 3% PRHGE 1o Bine G 2l ecaroie

t hmrmunbawma‘o the Imeed:mrmbysaﬁetumpweﬁha@ﬁmné cONRirigl At
rt I on Corr

ding t t the b
ISR AR $1 68 PRIFIENRITEIGS 05 F0 A, BeumpEo0TLa
4Q=dn05b115ﬂ13!'§tﬁ|:fido@§ oﬁ@\&rh@bréluﬁpia%% @uaﬁl ab AR ehoalni S

ide viewwith a di ff erence bet ween

t ?Ga%ﬂféﬁssﬁd aﬁl? (643 8 Sidey vigyaf e neplanf]of Fie 48 Asshown
i lih wed. 42t SicdflpeABl SiHaceUb 2 \hE enaaﬁpfméf&%o%f face

560 for rratlng with the joint surface and an anterior
cemsgronghig the supygdiracf 81e femorslgondiies, Tiss cytvetuse thr be

SaR hurel afin B :tfcb%baorﬁds' tallﬁé )éctu%l %—8&@% ma&%l 8¢ both

T il lustrates anot
c@iﬁfaﬁwmgg‘ampa@ sopdyes.qr tmﬂne ﬁwwehot bree plobmth of the

A Pl T Y st ool

| de prpdded bdassit® asehdringdbe implest tortbe ibopbans \ﬁ[l)Be of
F' gpre%-%t&ﬁ ﬁg\éﬁ}sﬁ' oq%k@(?n @,%r FTFKL, u¥§i‘aa£r ;P%} Bét 3 ru(:f‘ed such

than The cu r equi
| ﬂeat the syperiar Byrféamsorttaetmg]a)ﬁm cdidylel Biogifig ofedtth énale

C far evi si on

¢ Wi hErbing poltRUE Bhpd g stffpos Shafchidia SeCondatie has
Fb@ or Grere nat surkiceatte ntdt@w:ﬂ'mi -eotdyROSUrice fh&. ha béehh
a cal representation of the-cross-sections
fgoaa%’flo fromwhich a surface shape 15 of the

L o PR e i PR BBt

S Fid.ee /8188R0EE be dpirsciate@iraph thid ieWBledRterior surface
404 of the impiant 400 is configured to conform to the shape of the femoral
condyles, e.g. the shape healthy femoral condyles wouid present to thé
tibial surface in a non-damaged joint. |

91%8%and a portion of the patellar sur f acePeF/UE184/039714
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5007i |1 ustrates a notch 514 aséociated with the
bri dge section of the inplant 512 which covers the

wo PRERklas surface of the femur (or the trochl e&1/us2004/039714

region) to provide a matimg surface that approxinates
the cartilage 20 surface. As will be appreciated by
those of skill in the art, the shape of an i nplant
desi gned for the nedial condyle would not necessarily
be a mirror image of the inplant designed for the

| al0883)  condyss dBendishusirate grrIpertivrdews Af tedmpiant from

hﬁé@ :nf%ﬁ!lirnﬁg%@ép? aﬁ@&@%égﬁtﬁﬁ g%ﬁee)qurggl gle condyl e
ﬁg‘lbﬁ‘\gl pat gl :ﬁx?s&r%@ %Mi vid¥e rerT W@ﬁé{f:ﬁg a

ant can to | nc
oftatdm dondglbemmagudmmemat cordids GG@4 |Ttheen118r¢cx§=|dylar fossa

4151y P AR b 1o,

s heqeel | eétlated InGric64B, is lllasinaleﬂmnvenﬂag\bsﬁtmndgiey\@nd the

xR e LR oD 4017 A B RS R R

shieitaté BndHdAng@he inbi&ht 4D fosthe cohage- up view of the

: FI G 6c showi ng the condylar w ng of the inplant -

I biNg t hFiedinetattssakhees pito@50fiom ab Bnterior
i ustrates ato st.eri or VleWO
poRITERasE. UL 4004 T Earies ep pebarrdy oS o FheHe I

'S UFlfsagﬁhé %B@nﬁ@@b isfloSitioREd isBici had tc@hrirglinivdteywaAtn,

a bottomposterior view [0119] FIG 7A-c

i I imlféﬁﬂ’(aﬁoé dgRignag It%\ﬁ?”%@ Cﬁ‘if?“dﬁr”i‘%@?'?’rfﬁat&a}’roﬁw as

sngls@ghc‘;ﬂqlrﬁa%blgpl ant 500 above. However, inplant
consi sts: of conponents. The first conponent

: 71@19@9‘3965 J: 3 &iﬂ%@yﬁp%rélﬁatég gftﬁﬁ%r of SH?I :ﬁ'ttﬁé‘ﬁft dtﬁ& %aiant

or | ateral .depending on th eSItﬁ :
coﬁ%mbe mmmfaa&gag &em penaasal] %trha§d”f*$*ﬁé‘%’ %Phtth%i the

WrHiant 2n e %ﬁ?ﬁ%dﬁb EFaﬁ-‘ﬁ? ovd¥tBY cBNGIE 'm% ke Sit can

he "sur ant 700 can be con
s uld shaned sueb thiatst @nnf@rma‘ tadbe priagewEnoutithe need P enap-
that faces the tibial plateau) is shaped based on a-
projection of the natural shape of the femur 15

8 g#yg at I NgLdig Sﬁﬂ ﬁ‘lllﬂé’ﬁ'aﬁé@eg'flﬁo{ﬁén ?{-g 5095 1ta ie for

‘ties and/o at t.eni ng ce of
f erepairingla damaged/edndyle Be stiosirdl Rerfaathe Wﬁﬂiéﬁo is

o TSR B! OReREARG ok drif Eidthrly RLALGR A
t R?rtdlglmrsaﬁ 1 gpﬂ'taiﬁ gtapﬂanﬂ' dhgeqsrftmE thipe: lmjf:gtlalf eFch dzmn(tbatghe
ot s Sk EERST pb0n T TR e R Y0 008,

thﬁn{@mm_-i n either its damaged condl tion or its
nmodi fied condition. Likew se, the proxi mal surface
cap1b3ye onssigilan®tie implant of Fic. 4, the implant can optionally

oppose one or more implants or opposing joint surfaces, such as those
'shown in FiG. 2, and can be combined with other implants, such as the
implants of Fie. 3. Fic. 5cis a perspective side view of the implant of



flattened sections 7266 that form e.g., chanf er
cuts. Additionally the  surface can include
nmechani sms facilitating attachment 728 to the fenur,

- WOHfi5{SR40 keel s, teeth, cruciate stems, and t hePQT/RE2004/039714
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The nmedial faci ng 25 portidn of the condyl e i npl ant
has a tapered surface 730 while the lateral. facing
portion of the patellar conponent also has a tapered
surface such that each conponent presents tapered .
surfaces 730 to the other conmponent. WO 2005/051240
Pd!ﬁugzom$mgvmfieﬁz, te1peiBysufagedid2pfithe ispiahbEss
0

ddepen ent ar?{"{?:i 4{31{%‘3(,{]@3%;%@52@%%@&}&? T%?el {apt mates

7 w:tm hed thephatien pf e pdasbslar sprfanced the fero@ir thhkit covers. One

 PoEaaR PR e Frolilfo 15 HEFPEP ot B Rsrmpinet tothe

f elmne Aﬂdﬁoa#ﬂye kdedgledanriate €63 cah Ibeh)ro\ﬂdbd ofandterior

0o i P M o B o ElB ™

w. ;brhvlﬂeﬂ 6t hadd bniisé BAfaceSdtthé RintishiEfass With WHiGRiHeY
th%ﬂear of the patellar conponent is inproved.

S BA-F illustrate a patella 00 with-an
s 81 The. 10 i | ant 810 can have one or :
BB e < Bia P ilusTaids & PBPeRiidh ViR AN Nt 500
MESHOWM if G, Haf Aif%'s‘hﬁgld b‘e\,sa;yﬁréézaféﬁ fﬁﬁﬁ’ﬂ’ﬁ@b@@ﬁ%ebl)‘lfenor

those of skill in the art, other designs can

ar§yries o8¢ °u§19n'§1pdfﬂg 5004z pPRigirest torganiormytostae @me@ed
W dera t t

FI (P or YRR Lo RS, &P e SRApShenly iomer doyes
paveyld gregeot toﬁhehb@éswnfaqegn@mc&gdamagﬁjopﬁt ella 800
wherei n one_surface of the patella 800 has been cut.

T dP16&rm a F!ﬁ?ﬁ@t’ﬂwa yigw alctbe Boplanb5@Rshowing i katched three

. ,
Ry gyt LGRS B R 6 AL
| rfplaaﬁﬂ 7Mr)d frag alipg fnlens i SLiotaupeiiosl poriipat57abAtse t he

rml%tﬂ]%t Pﬁ% 5?3 exfég%@blffbﬁ ﬁ%t %ngr 8 ILIAéS EF

positi one ate e doms
pd@JSth‘atﬁsdtie Bup@mrwusfaca of thedmpiant w00 Withdbe beyh 630

81
o e M NS s, sBfecs, ¥ o AR pl PRl Rl
ofdasxbi&vemoauimc_f; sappctrh ereac tvnidh ea«ﬂ@mscffonﬁ ke W @itérﬁs 18) %
r at reci.at

s T S, 5 o Wl o RS540 e ah 8 S S s

f @a&ﬁ@uﬁﬁorﬁcmd@rﬁa@m&eﬁ fonfmfymé@bgfda@maméddo@h@rs Table
oner}i_‘ Gngo IS view of th | ant

5 TG SO o SRnaF KBGO ASLOH SrSeth Rucemald
dome is positioned on the_li Iant such that it is
of f-center. Optimal" posﬂng{‘)ﬁ%g of the donme will be

~deternined by the magdibeaich Lbagimkatel | ar

Set_up “1 n ‘52” . “3’1
Flexion Angle o° 8a° a0°
(degree) ' :
Normal Force N{| .~ 2.900 : 3,263 3,625
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ri dge. WD 2005/ 051240 PCT/ US2004/ 039714 43 [0122]
Turning nowto FIGS. 8E-F, the inplant 810 is shown

illustrate that the posit&fon of the dome 814 of the
i npl ant corresponds to the location of the patellar
ridge. 5 [0123] FIGS. 8G.r illustrate an alternative
design for the patellar inmplant FIG 8G illustrates

> . . )
halnrhlanf Qﬂ:n|+e InCn=r\n Are—Stages—as anls

\~4 LI =) Cl 41%)I N

ith Q'ﬁﬁl‘ at_inf S A gs
exN@ﬁéﬂahﬁof‘WerefroWa”?"aﬁ an ho?t?‘ﬁ hel pa?t@r cent
dome SHpdyMNeight (B htaken a6 %feﬁ%f&r‘ﬁ gsie. v 1Chn be

The afGaseul ar lor @GheBWD sl

- _machl nerd height forran averegrbednweight of e E6Silbsh ar

{RGPIRE0, S se B EQ% meﬂrr@%enﬁuenangwymef
E%e% V:gs&t éd @s@ﬁ%ﬁ P, %&f;ﬁ{g B&c..
S ic

s
t

S psrali riE dfe nf:en@r él@vélgﬁd S5gS
?Eﬁg EL%%;clc ha%'ﬂg‘é orne ? om he blrgnﬁssﬁgvm
D, g neS"g%%“ﬁ?%%s@“g@r’ﬁl“%?'g@“%ﬁ vetre

i pbins toadingovill ocg@ritth set-gs1 (220N |T0J§phceate aavorst easgl

s Bui5 5,158 Y B PR BRSSP

che etsemgTrtehlea%mg d?dl be 900ceritsmted buatbinan ethmsier citlar

Fl
BB Ref Bt udiBh R R C B B35 o R Bebing ﬁ%?ace
L W e R e T T e

alaadidwift ogtedtan sehap 3:; begtte lagmf/‘srzﬁémd dgtrm:baaﬁ% of

(s NQ?%?S??J% withilee et e G, e

S gbfdthtratidbmale minl Gatheter dirbelagm@uecaaad whihef @ntgr of the
t hat coi nci des vvltE t he rea 1ere Io%tgé%rg Z?f on
t ResieppPhmost periigr oL teda H*A&O HERPNG! e tRe Hapautsurigce

p@tg}elig;stéﬂapbgﬁ@ i900 can al so be provided. FIG 9c
| ustrates a knee having a condyle inplant 900, a

p fidjar- i mbantc 8AA raMktare ditphaetenitirdirnbststdflthal
at eau_200. WO 2005/ 05124 PCT US2004/ 03971(k§ -?114
[emalepf FGRaving yeibrienign thet PEYIdas eI eore 'alk 5¢7 eleng

C%éa‘ha'ane}oame@i sad@sléme it 5001 TheoRfl 521 dB IR
i mpl ants descri bed above inplanted therein. FFfc

| gpsitipnersse tebk extands&long 2 Rgrignof B?ea'["eﬁilﬁbﬁ‘én?mé’eo
PLALE fswsi'a .&,Befog%gonﬂ@@,%auhﬁwﬁeé A@eﬁ%eawsbs%

con ant erein
will be apprec:ate a single Slde rait 521can be provided without departing

from the scope of the invention. _
[0110]- Fic. 51 illustrates another embodiment of an implant 500
having a kee! design. A keel 523 (or centrally formed rail) is provided on

the superior surface ofthe Emp_lent- in this embodiment, the keel 523is
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5 descri bed ab'ove, a plurality of the inplants taught
herein can be provided wthin a joint in order to

St O jOInt novenent FIG 10c illustrates a
WO JEGS)P{Q 1240,

ving two inplants therein. First, a tﬂﬂ@§ﬂmﬂ&”7”
i mpl ant 200 is provided on” the tibial plateau and a,
second inplant 300 is provided on the facing
condyle. As will be appreciated by those of skill in
the art . The inplants 10 can be |nstalled such t hat
t her . as
| RSB AL AT A S ol

ere

' | wbmdatemaheskepl andE: canteret pasreltvar, subatmnaﬂyecmnt@'éd

0 ed [ n
¢ 05 4R B e Pl s e S Rl v Pros e
agpreairdtatd wdb'ya trndisied gk:)d:ntlsslurﬂabej Altérheh\i.my whEdi& thd’j@mt 3
now. to Fl G L.bl a 15 provi
o Rb R eoren aseRsife b 203 Rl pd SontsiugT g i
ditiscwsseer mabmee sutffese 1 npl ants can be associated -
wWith the sane conpartnent of the knee joint, but

ngeth 1ot  berig] 61 AGdtrdtbethard vl odvasf theS¥BILE TOOBRaVifg a

e 5B S s 550 e A, T S oo

\ amaisa ShbwAgDak aﬂi@nﬁmﬁa iétﬁﬁil léﬁ%oﬁé:flb'ﬁm%nd hRD BeBfal

bot h. Moreover he shape of ant can al so

i REIcaReY!s drotfpome eateuﬁnsue‘aﬁ% oh i sy 18786 S tliu&tmtaa.
S%H%Hfa%% 580) qms%%tédwe ﬁ@mse sh&ﬂ?ca@?fng%e it . |

conpreSS| e, part I cul ar durin galt “or

FE&pPNdyie and @mﬁon phbe mfﬁﬂamwi@e a h%i &n@n&m ®he pegs

'.,. BSOLROLRLS BARRRLTa0fald UncHRARS #R in ngeq AEM Lol

for conpression o nenls ing or
pByd ipatdllanswifadet i es.. For exarrple the undersurface
204 of the inplant 200 can be designed to match the -
sl of tFie. Bk Blusiratps ateas jeint 7@ gmaaranteriage or

S _
BERgBEol0 e dHBRoP Y01 ARt oyl b Fio. ot
siliusates aofneeheint 182Gwith hepmmidand fi08rcovaring trasnedhalt

oL 5 3B G55 SEM %5 s b YROOTTIIRER 00

aspresronding todhel paiclie sorfacehearatake fonex variaty of curvatures

SRR om0 b GOS0y 2 o

SBEARF or ° Sor g 25700 1 M pant e b sod pbsiigfea

demrgthed it commairddatédeits barapieht b dbsigpedto covndy h defect

bR s Rt SR e B2 1 conpos te of
BB 5 oot eegylredd By ibxaten) Biaimlant 500 Gan

NR&NSS BBperldiutifads 502 amichasubREdritian @énfbﬁﬁs toOtHE @lirface of

: é]pects of the device can be a reflection of neniscal

eg.mndyle but which has at one flat portion corresponding to an oblique
cut on the bone as shown in FIG. 50.
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- demriasy. Aswiltberappreniateshiy thieee abakikt

"10 Accounting for conpression, this can be, for.

exanple, 20% 40% 60% or 80% of unconpressed

WO 0emisszi@l hei ght. These sane properties can bRCT/US2004/639714

applied to the inplants s#own in FIGS. 4-8, as well.

[0128] In sone enbodi nents, the outer aspect of the

device reflecting the nenlscal shape can be nade of -
anot her, preferably 15 conpressible material. If a -

C I‘eSSI blLe nmat er| s sel ected | r ef er abl
CBTRERSS © oiEting panitp &G Prra e impRE! SR israreuns P,
agda vi&Wﬁ?Q?“'dﬁFﬂrem(weén e émer;mmen&%ts

entlre device can be made of such a nateri al

tal | ipgs./BRLE NiudkrStel ah iBRNSR 300 HEORIY cHsutel ght

and S 6ﬂpe of the nenisci for any joint surface to 20

b%Jrfaess B0Ser WG IS dUTRshd §n GRteAIRT p%@ﬁihgwd 2

|
R R R At

. n@lﬁ@ﬂ@ﬂéﬂ@@ie gt 5htligatmteaBa@t@ﬁalmqlantrﬁood"raw agontoured

tdaat
TSGR Tl U T Bl Bl o FUSLIASI Y 060
[ Q2 3BB, amﬁ acbainéer cabbé4dilmtiis embodirsenjao anteficarit 6f

: pgr%{/::qgg ‘]?U llh?l%&étgﬁ grge %Cplgr%%@ g? %ﬁ %052%3: 3 rGS 'ng -_ |

f ;ﬁérspédmeerfmgea&s tare gploatin Eeseftharhmefcmmm uirebdbr & FKAQ

el 18 5ty Ho St 8t D s doRROL AT -

A6r hirbliSibA ROFRYy GOMEaGke Af RAYLREC ! 4te IbRTRIae). condyl e

fl exes, extends, rotates, translates and glides on

tia11) bi a k. BRRG slostrat[e(ﬁﬂéih}plidﬁmmm wita s grapisical

can be asur usi n ture
BieeeRatAR ok e Sk Sede HPLER o™ wiigh Sisirics shape
adthy frhisiapieg deﬁvéd)rms Jed Hlostfatéd g rt@@fnew[cmﬁéaima Bﬁt 500"

‘arthrop Iast¥ can have two or nobre_caqpponents,

eFdiBaON4PP 9T e PHECRc Hiriase shaps §P0- Tdvsr wew %fﬁag fpRiant

_Osévﬁiuﬁk&éé Q'ﬂxbtcf?a' 14 atokiatet| Wit @ MR stelaﬁorf. @f]@real

mponent . he two conponent s can have a

dﬂmtrﬁg Zmﬁm@@/er%meeﬁa#@l’car@ér@ce phige derpys (Qﬁéh% treshiea

PIRL e asﬁgaiaguﬁiﬁefv’@ﬁﬁ?%’%i’f R
e

shlafhe sheape of an
sﬁ?gpa}dg-%c oﬁpéd tdr1RE ﬁfgdaai L:Qr]r%ﬁ% v\g?émt%%cgésan ly be a mirror

onent systens but "ar
| irrage el t?u&)un;ﬂamlcmtgned for ipeligiens comdyebatgusea afet al

Srener Bl ool R, Ik RGBT B
presentin an implant designed for the medial condyle and the pateliar

surface of the femur. Therefore, the implant can be deSig ned to include all
or part of the troclea region or to exciude it entirely. '

[0118] Fic. 68 illustrates a bottom view of the implant 500 layered

~ over another derived surface shapé 601. Fic. 6¢ is a bottom view showing
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surface of the repair systemfacing the underlying
bone can be snoboth. In other enbodinents, the
surface of the repair system facing the underlylng

WO B@5E24h be porous or porous-coated. |n anot F&E/US2004/039714

aspect, the-surface of tH& repair systemfacing the
under |l yi ng bone is desi.gned with one or nore 20
grooves, for exanple to facilitate the in-growth of
t he surrounding tissue. - The external surface of the

s S B sb b Moot 5l Ui, e 608 shown
Optni uaahA. fFc.fapda gedosecum viewse the Fiad @ecswmmemonuwee

Ly Y

pr amoaeidrlwamgof th8 implaot 50@ positisred oevithy Jraphhal

fl nb art,of 0 cylindrical

o PR o7 B teRh Ra? BPAF i R SR P Vi g
thE:G 6 (ks byﬁdsrg-;im@m;oca;@wal so be flat which can help
to control depth of the inplant and to prevent
t o@ghaj WO FQﬂEVAOtSﬂ!ﬂeftfhté’@iﬁ/uhﬁm?ﬂﬂﬁﬁkbﬁrecﬂﬂg b iddimilar

Bt R s bR haneth Koot RS R oL on | oys,

CrgshRinehte hgﬁ’fs’ﬂcﬁmpo@éﬁt PrEefage® Bedpideas i teé@femur,
mat eri al s, re conponents, of _the  articular.

oLt el &l Q7S IHNERS BeMeiRsisfednp reaon epDpnent
ey £y britfagls &ee gate@aﬂguﬁfﬁa@oﬁﬁéffémué Ad 4i8cGale g%\g&%a as

cartilagé cells or stemcells alone or see W thin
a [FGwseus 8{!’@06'@@9{%%%8@@519@3(6 it inepliavtt 200 can ke C@ﬂfgured

t 'é%%aﬁﬁ@ﬁfg er e@% ?g% gé;% traé%&%rcéfﬁ'%at%ces the tibiai

conbi nations t r a non- biolog
rmrti@ﬁepau} Is (SQaged bagsidyen a praieetionr ofghe haivnal laimae |ob;hesfamhr

aSgg lfbté% egtr?far J-Q?LLQJ;?’@;mg Hgﬁyrm a8 e{n%poﬁ é‘{agenmg :

. syst m can

nor e ar eas o
mesfdng alirfape cét?@fﬂmwraﬂlt@nabvelyrahe disé! surféom cax bepheped

1L S 6856 B DTSR SRS Sed B
t ycmtiﬂwiiyynaiewatgrtbei tibial plateausT e prodmalkaneiase 7124 (e.g., the

G T IR R ML T M

d ealr@matﬂxetsmtrfhw ef medamatnmﬂxes I:tmdbﬁfagbé cbhﬁmon orits

subchg%}gral bon ddi tion e firs onent
eI ik Wﬁéw«?‘ég e FATaPaY&,0me or more
arflatiehédtedtioht lma@eatfbmla,@ll BlaBfér cORl Addfidrdy e
sim)ar elasticit sistance to axial | oadl ng

orSUSRERFan tickge m “f%“?% chiting Rstaciee Ak 2% derisriemur,

' C%@Jcﬁ QBesls, btd, %cﬁ’ét&fs%nﬁ‘é‘tarféﬁchéhsﬁe théf?ﬁe%haz%ﬁ%s

One or 20 nore conponents of the system

s ROBRD Gidhe Ferdyle lnplpet ha@cﬁrtﬂﬁ’@é@’ﬂ girfage i3 wiylecthe lateral

MR &hd BbribR OF il ﬁﬁeii&%rﬂb%ﬁehi 458 Rds L3a0828 sufticsuch
that each component presents tapered surfaces 730 to the other
comporent. ‘
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non-linearly, for where ree of poro
Pl

non-bi ol ogic material including, but not limted to

~hydroxyapatite, tantalum a chrom um -all oy,
WO S8E@7k4em cobal t or other metal all oys. [0136}(:@1@26114/039714

nore regions of the articytar surface repair system
25 (e.g., the outer margi nof the first portion and/or
the second portion) can be bioresorbable, for
exanple to allow the interface between the articul ar

" surface repair systemand the patient's nornal

cqot2djage, dewxdtmgme supfabes of thielreetdizlrang leterdyal i ne
f b
e e

arthe mhm@ft movidiecenprepad fit offis¢ eonfdull sREASLO®IPE0
PCTI us2004/ 0397/%@%48 angdl

e o AvdiaeISy e sty R POURE e terti s
t @HBI&H@%Hm Efi@s@@:ﬁl@:ﬂ%oﬁﬁgda’m&e HohBéeysl sl the smaller size of
t Aok &PMpORREH ok FarimrlaRts aealio 8% piace whtnin

ar neRsibh. FMkSiheh W@@r STaRE paliar be
eﬂ;lsﬁiafdﬂ-lt Pg:rg%ﬁggerrc;wt of 5 ggrtel | age cel? " ‘

' camnoag@tamwroxedand connective tissue ther eby

achieving a_snooth interface between the arti culi

s JPf2tde repBrs- By Sdilusiraiap paelia SOWIBNATHMRIaRE &0t
Fn%ht Eh‘fcérﬁﬁéwé oy 8f Rk Bed, cricitle SRFO Gr GREPONENt

trple conponent sys can be attached to

' t hancheringanechartisme, ifWediredsas yill be appregigthchipy thoge of skill

R B Ut A Ao Pne Baathgpb s,
[ Cdg@isurewiteout aiepadingddinntin scopers the invenéom &14.i8ns:

- ot e TS R B T Be fstrates e

1 nppdteliat 800 meralmcbrlmsurfwedné the pateita 86@hakeheerycatdor form a

Sk S P A AT SRR AR

‘SegEngitt &h &Ebimtmmoemsﬁtmneamp the usmopm swﬂace 802. The

LOoRE PER e 2 iy SR 17 it B e Bl s s Hare

Oﬁtélfa m@adf:@aaﬁ@ezmﬁpostuohba carthé pwtamz g6 tisatahe dome

repair 20 system can

t
i rip @esitienest in *ap sugh iatd W*? i?@ ‘ﬁfﬁﬁ%ﬁzﬁm%}%‘ew ridgs-

openi ngs therein: The openings can be sized to
r et BinvBomdhe astual edgeef the palslireas Ypstmted Agwl Pses.

M‘ﬁp{ﬁﬂe&%g? Bg ui.&%eéfts%#‘ ARk ﬁl@"tﬁ@?ﬁéﬂe 892 tahe do&@,sawsbn be

l'e,  through the articular surface- _
r efpaned aglatsmgie umlboaz@rmﬁé WWPWOHEM%@I%@D& a

or i R Vo PO 88 En e RERy B, o ShAM

t hdemeis positioned on the implant such thatitis off_-center Optimal

af’mé%méﬂnt $YD LAk Del @PAlire8 LOER MR A BEYLOONE phite D6Mset

positioning of the dome will be determined by the position of the pateliar

ridge.
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: -ncﬁ?%@b“t‘?t thg gspien g’ S6r

 arffsdeenderraschiig

opening (or tubing inserted therethrough) into the
marrow space thereby bonding the articular surface

L], , systemw th the marrow space. WD 2005/ 0
WO k280041030714 49 Simijarly, sofews or pi B804 039714

ot her anchoring nechani sns.” can-be inserted into the
openi ngs and advanced to the underlying subchondra
bone and the bone marrow or epiphysis to achieve
fixation of the articular surface repair systemto

theiggne. PoUfiiRgRoRto Rids. séffpﬁ{@imp%rﬁf&lbh@sﬁ&ﬁ@w or
pin 5 can be bi oresorbable, for exar&f@wt he di st al

poitredmpgred 08 &reunaiigagd pela B4 ésor weratathagipe
S r _
o o R B lar B0 R e \on pitne

pripatellay rifiggat i on of the articular surface repair

system Subsequentlﬁ@l ngrow h of bone into a porous
cdﬂﬂz‘}a ar eaFigiso 8-t iustizielap slfemave design éordine patgliar

o i e, B8 M a PR g IS BRS¢

’syﬂam&galﬁas inferfos shoaee 852 0a0GHg Phgs 864 emhdmgsheﬁe&om '

| vﬁBﬁ ucg‘?l'%é %gkl?e\ﬁatg{fa 2@’%}]’]\?& or roqq H’ESB? i‘ﬁﬁgtﬁﬁ% Pl

rmohaﬂmﬁdome Bi56, autd actuneitiatesssction $58 tet cae be machined o

bi or e or 5 attachnment
UG e Bt o o S0t SACS 880 tokes B BeaPReeRes of
alrd it dsoRiHeFGOEhARNG b dos S WRIVBITIN Fhe\@iMaasfthd 860e
cover.ed portl on of th%&bone 'Igfr fr_ﬁg a .

BRI SHrefRe TG KD 85B thguljto ¢agform
| thekd ASSIPSIHME BartichRr Bété*ﬁu#@r 89 H‘LE‘@&%@S BARADIant WHlcem
and t he. surroundwéggno mal cartil age can be at an

BlagkisBRWadn Eﬂesaﬁsdn §ie Behoggsa -
d%u:%ﬁt% df%b@é:bl\éecv_k fnddgs2) pder #owpngao%u%hmn&fﬁion bone:
Sui t abl'e angl es can be determ ned in view of the

t gp§bAINgs hefeRl Ba-c ma&rat@aqa@taﬁlvrev@afs@ﬁnemaz&ﬁavmg a
degree angl es -can have advantages with_regard t

| sEmkmalion; ¢ e Rplanis o Itpianiertiepreat dn Fi: v%éeﬂn trﬂrélant

arédvEHrH@fheSéHnﬁ?i“eesad ﬁsqme&raia@ teRaBRApRS S &Y BEEF NY
normal Tcartil 5 10142] The interface between the

araxasiley ﬁh@ﬁﬂ $fwen nneﬁs@ﬁs r3'§y%?: with begepprediateddhe porignef
n%g%n 98 aﬂ oPfo P&H?@ncfr%nk?ﬁ?iﬁé’é’ ﬁ"f'eeé%n}‘\é W&:gﬂt

phar mac I ca I oactlve agent or exa
wd:teaﬂnglsutfaw asmrtmm ttegenf, @mswf@eo@'ee&r thatrtteg rvm:ghin

20e e 2R BEPb by e BRIk fEE shidFeio

s uerfmneteqrrma tofhet hudcusresnihalissocafter iee sm!cmgwrmmahé 9.,

pﬁagﬁlﬁ:gdéfgtq%thp %?IEIS ﬁla% u?giges WQ( tttmlg gre'a%l%rfe <’iloacl bearmg
on the joint surface stops). As shown in FiGs. 9A-B, @ pateliar implant 800
can also be provided. Fic. 8¢ illustrates a knee having a condyle implant
900, a patellar implant 800 and an implant for the tibial plateau 200.
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wo BHSAARAOUS Si zes,

| HESRoRale aspects'of the memscal sh

bi oactive agents. [0143] E. PRE-EXI STI NG REPAI R
SYSTEMS 5 [0144] As described herein, repair systens

obt ai ned. These repair systtens can be catal ogued and
stored to create a library of systens from which an.
appropriate systemfor an individual patient can.then
be selected. In other words, a defect, or an
articular surface, is assessed in a: artlcular

sUB2t 10 bwee- ‘émpPé’f@ét‘i’%?P rﬁﬁeff@é%V’PWﬁsiﬁ%ﬁ?Wi Rigne of
Sl& ﬁrge' Hﬁml?ené%ﬁ Fﬂ{% gﬂbr?n@&s%ﬁg@@aﬁéwr@mbh RE&E.

er mani

: | mBT: aﬁrﬁu&aﬁusmtes[a)ﬁn@ nwnq;/lamb:abmam ipoad ergw.

RN T RS GRS HoB RdBRRE e hs

erern can e USG ace a-portion o

| t Inieserrtteldcauoae 3 phuralite pf tmrimp@mmdught berenr ean bé provided

WPPERER biosEd hyreihe (R AP R Ao i ¥t

. r g’mﬁﬂ Havingsiwerimpamid thereinsFigsted tibial ingpaetc00as Ipyovitied on

area . qf sease or_ | ost r ext end
e 257 859 5r s imB S PO BSirBlided of e 18§

3 cBhdyle NAB Willthe: AShrecaial byatbes enskilt i the kagehe |ulhp!ants
certain enbodi nents, the rost hesi s hepl aces, | ess

t GaR bgatiellettauchdhaighe ingp a&Fﬁ/Pr\?éf"'ﬁﬁeeatc Sl dpapuhyurices

t tﬂ@s 11I@ét¥ét§@1) 8f n&u Féﬁéﬁrﬁﬁegwhe@%eﬁbfé? ﬁn@éﬁﬂ 280 R'placed
surface such as a sin enoral condyle, etc

piretherragtigl campasirpent ?mme&se@@ the cmwledmpéaw g?ﬁli%e

Tt %%g@o ‘?;2 l’t‘%qgaeralr&frﬁ)ﬂ??érﬁr@méf vcoh%ﬁ'%tibﬁ?ﬂmﬂpé’%pég

or an t her ebet ween
pnbeft@cmmﬁskliles shet &Nl ubiegtnoxo e 6. 3O idhalimplani|2ga is

R R A R

PEELUS20sY 088t cai be[23saditeiwittpihesahmestcampanment of
I Jul ti pl ents, for exanple a conponent
tﬁi% 42 B R rs® RATES

0 't he bone(eg ametalllc
) att
i@eﬁt he dﬁg‘egﬂhrtog la? ﬁp cart [ f.'atl)tge[ebaerg ay| ng t%gp ects
bofithe tmmlsd|shape1ébmomhsbapaBsdldr@ateéaasimpe 51b|a1 shape and

1 ForBb gL ieCerhytE3s ik Bopb BEBLl, MR AB0 of

| e&mnqmm@aarﬂisd ieplude portiesortdianmgiohents oftdtiter articular

corres nd| ticular rface.. Howeve ch .
C SEHESEUsEag the e T mERBCWIREOPBI S e o Reffisular

aﬁbhﬁglbét oBlEHRGEF o thishiclesn WBE Gaplahh&an B 88sifned o
can have a bone-i npl ant ed corraponent t hat_repl aces

e accounting for compress:on of
the menisci dunng loading or p_hysnc:‘_al activities. For example, the
undersurface 204 of the implant 200 can be designed to match the shape
of the tibial plateau including cartitage or bone or both. The superior
surface 202 of the implant 200 can be a composite of the articutar surface

of the tibia {in particular in areas that are not rcovered by menisci) and the

curvatures and thi cknesse®amsines/035714
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10 30% of the bone and a. cartilage conponent that
replaces 60%of the cartilage. The prosthesis can
'rzg(g/dlﬁiﬁ any conbi nation, provided each conponent
[0148] The articul ar sur f ace repair system can be

formed . or selected so that it will achieve a near -

-anatomic fit or match with the 15 surrounding or

adj acent cartil age or bone. Typically, the articular-

S Uinkaigus. MaRS| the BEdraiBpksts fop tHEdbvidetéadY be 8Irefd #idn o9
that jts outer margin |ocated at the external

suegseahhelght ccounEpe pr gprRrassions tiis eambefgr example,
adp@seadion, 6% iorlg9s of &&%reé‘é‘éhl%eﬁtﬁfai RElghgul ar

repair system can be designed to replace™ 20 the:

we c@hr} bear enﬁnwthéeﬁpé:%r SiPEEe b4 beﬁe :H&%tts%e cap be
ght beari n% portion) of an articular surface, P
¢

b
ex‘éﬁ‘ﬁﬁgf@d tR mat Fﬂﬁ%ﬂap@&f f@mwonﬂﬂﬁgmluﬁeamﬁ@ge or

SUsdcst dotl e i nbhgu g;h RN
opposing articular su ces ur|n Activities of
notaraposdaiof thel surfasg of éregtibialimdateal (ig patticular An atezadbat are

Py By M bl SREIEERES, M, o Rseh S e Bari R

. a outer aspef BB Ge Havice ham be mivefikatien to memiscat keighf.

*§ (BERERERT ROPRGefin, vhSH b oA By e, so% o

. poBe% oﬁun@fmﬁrbssetarr@hiscﬂewig'm gTimrsea;an@@@ éneeldam dehe

‘tore nti al
r:zﬂ

port | o nt. ai t he di seas 05/ 051240
PCH Fd@@l;fﬁgs%oéweﬁ‘r PP ?ﬁwﬁ -ea of cartilage

I canb re aced w t |cula rf
 Jopa° 0 Dl SRy a0 e s 3fe Bite SEpdit L i S8
arreﬂeaﬂngnhes apaigcaswpenm ede deshaned pﬂs{fe%lyeCt ed
of the articul ar .
s N egamresS manal & seisstrart i

ermemmues@rwd wwmt@manwmemtﬁ@bemwrééémivﬁ bHae
articular repair_ systemcan be

rtil
dgﬁ?‘aﬁg%nt%?%m\ﬁ%feof e Menisgus| ?f@ﬁwe Pawge cap pgrmadee
Wedf@ith B erdtbmsl o?%bﬁ&ﬁ@telhb%éi@ﬂialé th §&1dral N aspects,
the defect to be repaired is |located only 10 on ones

ar[nnmal ar Svhdé AERNt hivd sﬁa"ﬁé o thd theie! fo lah§ dsiRCsurface to
rface. For exanpl e, a patient with Sévere

fepaifpd gasske M?aFH@dfﬁéfﬁCHY OR gfomagingdestelf ipertisws, or all,

i %?%éﬁn‘éﬁt‘s@uéjér%%ﬁ? thé iR ch r#ang’ht 4 bt é:%Hlb%rcLenved

sur face rep air St em can onl be app
némnameﬁéwmnt&@ poriral@ees muatmrydsngnnememnms

d‘%ﬁﬁér'é?@tﬁﬂeﬂ% E ureg{?ﬁ t 854 b&if'/to%rar?‘%{ o SOH‘?'RQIHIE ystem

is 15 desig eve an exac near anat omic
f idimensionst he adj acent

[0130] | in ancther embodiment, the superior face of the implants
300, 400 or 500 can be shaped according to the femur. The shape can
preferably be derived from the movement patterns of the femur relative to
the tibial plateau thereby accounting for variations in femoral shape and

0
aces less than the ent Je articular Surfa%(grmszoomsmm
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normal cartilage. [0154] In other enbodi ments, nore
than one articular surface can be repaired. The

woO Rbeed1sdo of repair will be typically linmted tporareaR/mesoris

of diseased cartilage or4eartilage |oss or areas
slightly greater than the area 20 of diseased

- cartilage or cartilage |oss within the weight-bearing

surface(s). [0155] in another enbodi nent, one or
nore conponents of the articular surface repair _
( &bigfemaerabconiadtarea as thentenwysk condylediexes, gdends, nefates,

oSFBEERs RS ondh bl W BendBn? TP erant
PoLHT. g};t a'i'hé:?x%%% tMe‘?n?F?r? bRTORRS AN aén%gr%gﬁréem

fixation of @ neta C prosthesis

"t ios fuarei tastgmmowt in. the Etssich Refluescscpbye MRI, §2it Ratlybls.and
-3, 8%% 638 tﬁ\ﬁsi‘l}f“ ar issued Decenber 24, .1974,
dCRRPIElers e i cal prosthetic device, which can be

SH7teur e cORCreRPRRSH I afE R e iR, b

- 2088 rtialy AXtiRE Wit G8ia088 Taok arkBthewdtiesri salbstanbisity at e

and. a poroy oating,of the olid netallic
BRI S BR Bempt SovmbaSerin e B GUPPaLeTtS e have 2
PEEE bspbsitg SUMRIcB UARSrBStvly, e opSorisd Ea@fate CEELOIOSE
coating-consi sts of a plural |'t_¥3_ of smal| - geltscrete '
pdPeicenadurgicapdies refiechen ehtha o share: et ghepe
t h%!ddir&fﬂlﬁﬁrfg Bint GRIbACANdMHemEniSaA Bhapb ahd cBmifidinss a
plurality of ‘connected interstitial pores in the -
c@ﬁfﬁq’fg.' The size and spacing.of the particles, .which

can be distributed in a plurality of nonolayers, can

bEOERh t habxameiea péringe-GamRANGNE BYHPMP drdudss bpbaregot

NQEitaRES 4 Hglé‘tlsc? lr&?pg%yrgg’oa Th&hP %Smeéﬂ didyl .,9@%%:—1!%(59 hals, a

pore size " ( tion can be substantially uniform
f bishegitmateris of apwbretionsigersrfi i epntain emhediments, the

< Sivesstel . . _ _i
HHlraE oftne LT Ofterf focind B LR R ERAS G e orhih. 1n
mother gotbpdiments nie surface of ngtrepain sysiemdadied the whdeslying -

RaFRSEn PR briorRER Ael ) HAUREL RS o0 sBFlBlor

détd repeir sySieen faoingribe iupdenijtieg bans iscdasigriegh withkampbrenore

pGISPHEF, o RpapeP in P R ahyl  Bohirinahdesue.
t Meeapmrhalcuibog of thedieyicebmmehave & siepiikegiesignpwhich can

stimul ating drugs, This enbodi.nent can be .conbined

e aHeB St R Pt o TR ERe e RS <OBFGTANG fenges
akhh @ldode addéd K@ RROE pogRionsohane B8vice (e.g., to prevent
bi or esor babl e. - For example, the first layer of an

afiia EpeEsYsient Hew reidiagtoSpatahicagiendorans vest seitiing

fidts thd RLROWCRRIDE AR RirRESTaRPRIY St ofiScéddigal bl St

| ayer gets increasingly resorbed, |ocal re|lease of a
c gylindriggledapiant A pettiomr gilioh ¢herapgireaptemEcingtthe e

| BREE Mo 8he EAY Eisb%%%la‘f @hich can help to control depth of the .

impla_nt and to prevent toggle.
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ochrernignyeob@itbart i | age t hi ckness, See,

and matrix formation. [0156] In any of the nethods or
conposi tions descri bed herein, the articular surface

_repair systemcan be pre- manufactured with a range of
WO 2005853248 curvatures and thicknesses. Alter n@UNE$2p04/039714

the arti cuI ar surface repaﬁ7r system can be
custom nmade for an individual patient. WO 2005/ 051240
PCT/ US2004/ 039714 54 [0157] |V. MANUFACTURI NG
[0158] A. SHAPI NG [0159] In certain instances shapl ng
of ke repa rial  w,l qui red before or

P38 or haNopT S Erarifios, oF PR Fane S fVatemBss)
f anclude emmb&owraemh pldstic,okees a!icgis bﬂ?@tal ﬁ@@ mcsls,

ot. uni form

car e mat

LB R AT AR QT yBoiesaRBiR ofdhe
I egenAsralurfage PEAT Syslent 68 be@ofidobed 8nk biddgik Atses) -
[0160] .The replacenent material can be shaped b

L (P abtasos BEMANES Pl e s Caple0nBels or Hremeels Alone
CafiseBed mﬁw&mw@eﬁ}aﬁ%@bm@é&mé AREHh) ol’ a%8Lue

abrasi on or ablation, radidfrequency treatnmen
c Syaheifaallogratt, pytagsalt @’n@mlwﬂé’%p@stW@Oﬂla@kahon-

¢ SRGHLAhRRaE o e Riche o EHEF R0y S et i ng
e.g., WO
00115153 to Mansnmann published Mar ch 23, 2000 | f

ed@i3fdt i ¢ dilouss theoiepiis sysiet careinclude oneor intots atdadf a

c AAOErR0E: s EBBRETRTb Al RCHS ARkt TR Ehiptlr

b@ue‘a@&)marlsga@m carshaveraefirss aodl a sechindvomgonirftf herfirst

r SoMERERANS G g R Naaier iRkiers e unatyre
seotilayhs that of ﬁueobantﬂﬁw fisHue loftQditk]thd becormi ormpdnet it

TR ERR b bofR e B RIS Pl divcufiatBione. 1

' t laddltmesmearsi/oemponuﬁt\mhma@elmmmmanptttpe&lé@ SifRdY to

t he devi ce .usi i nformation
P BB Folfadns et tios Bt §a wai siebtiibranen Lo,
Oredistaheatd Dfial iGdtaRy HoHAAE forasd. l"ﬂh@gﬁst@ﬂethé second
materical,, the site of | ant ation one
S EP’F‘QEEE“%W coRpist pidye dfi%f%?‘i Retalser 'T'@!%hﬁ#ﬁyﬁg Ong @r, )
CaibralcsmpbResb ap ek é?(léte%‘ge §um@9éc%naep%hmr§ Wen 'be Of der

to enhance integration he repair rial

26OmPERRDA0? bionAISPesIALBGgiNg, bat nqtdméelt tebors, G

non-biclogic material including, bust not fimited to hydroxyapatite, tanta!um,
a chromium alloy, chromium cobalt or other metal alloys.

[0136]  Oneor more regions of fhe articular surface repair systerﬁ
(e.g., the outér margin-of the first portion and/or the second portion) cah be
bioresarbable, for example to allow the interface between the articular
surface repair system and the patient’s normal cartilage, over time, to be
filled in with hyaline or fibrocartilage. Similarly, one or more regions (e.g.,
the outer margin of the first portion of the articular surface repair syétem
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WO 2005/0mdh W th the surrounding or adjacent

~as a dilation fo

[0164] The articular repair systemcan be formed or
selected so that it wll achieve a near anatomc fit

subchondral bone, neni'sci 4and/ or other tissue. The
shape of the 5 repair system can be based on the

.analysis of an electronic imge (e.g. WMI, CT,

digital tonpbsynthesis, optical coherence tonography
or the like).. If the articular_repair sgstemis

i ArdAEHE se50nd PREIR) 67N B PITYS FNSIRIERE OEBPROSTNAGRN or

| gs. ' afhaliedy [ : heved
PSR pLIBABACRATION & HonWRahs. b

r treotegree of ponsitf willigiedliypiecosasedawerds e ceateriof ige

V It ﬁretxﬁpia? Eﬁﬁééeo@bgir%gggﬁhgbgﬁ? s J:%hl ?é;g%§5pé’@ %df‘?ﬁ‘-b{rﬁ?&h of

nvention,” car surface
t bartilagei delig rcaniflagehmalbrin; et agonekiive dissuathebeby achieving a
reconst.ruct ed i raol atin 3 Ltil age
LS PABaniEElEE pBverh AR Hftabd fordfhysfiin B e ¢
dégreagrlihcedrtiishbage. This can, for exanplé, be -
achi-eved by 15 describing the healthy cartil age by .
neel3g] of a rarepel systesuefacthe(second eompBesgttiimenuliiple
surface for ich, the con poi.nt.s. are pl.aced
SHRBTL sy REmS) A s ARPETEL i e B G As M Seta
oterhbet-Id@ahhfeyialcsuchidsagethgiethadrdiges injbdtablednidrdgger

defect or area of di ngﬂ?ﬁeﬂﬂ cartilage. The continuity
pFIpER-ARality Mateials,ap IKec surface will provide a

th int tion of 20 t t that brid the
M age. dBreEaBreraesimEr BaPbe a6 B0 RPRPP AL FHieulr

t b Hi sdtefn @ty pinslbnghuest ddtynRatit sk 8gsimd be

part of the “parametric-surface over the area of the

- capplantafien ged san havdeRlaigr o HarqanigEANHOCHr + 1PT SXRMelan

bgitkinedsd Bnd&b ©THHURE (dr By HiRPSerd thafdbetiedr)Eprefdian
of the articular repair Systemto match with the

swith duhgeaendl Hhminutegy@r any 1igw) perieddhershetween), more

| ggi;é?%%gﬁ%wtéﬁv%&cwgﬁd 16 Mihit898 S A& Bedby the

_ e cartilage defect or area of diseased
ctherghiedgeenlan be r.econstructed using norphol ogi cal
I mge processing. In a first step, the WO 2005/ 051240
PIOTIB8k2004/ Qg morsseorppenenta getheartiglarsuriage rerpif r om

t ' B %hi | iUl
a%;grb%gab{b%%c{aggé@gﬁeeéw@%%@ Fo?@%mpl%g?rg‘?&&ﬂal

ona gnentation techni ques

‘neurtede ofttheerticglar sedacaregriv wysigm tan/kavg ers or more

irmd%ﬁﬁgﬁag\gg%ﬁe?ﬂg%%%éi}wgg 3:?51 Fa%%‘iﬂe‘dgg Foddhve 8cRlAbing,

s'in age appear as

| neleiibabi other tédtescanich che biiihsartbdvaridhadyvanced to the

r phol ogi.cal cl osi.ng. operation. performed in.2-D or. .
SR Pt on O By e PRI SOPRR Iy Ste into
eﬁ@%ﬁhoW'&@a@daDﬁ?é&aﬁl@é@iH e metis/irhypiacaidty aadfinjagdbie

| owed b¥, an erosion, A di Igti on
op¥iraxisyor calcium-apatite matefials can then be introduced through the
opening (or tubing inserted therethrough) into the marrow space thereby

"bonding the articular surface repair system with the marrow space.

c actriusagea 039714
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sets the current pixel in the output image to 1 if at
| east one pixel of the structuring elenent lies

region in the source inage. An erosioP é
WO&E@(@%& sets the current @i xel in the out-putP' 04/039714

to 1 if the whole structuring elenent lies inside a
region in the source inmage. The filling of the
cartilage defect or area of diseased cartilage
creates a new surface -over the area of the cartilage

de§@glarp scAfwRforopingli FARRGRAG id A@ehaidrhs Cédh b fserted
used to determ ne the shape or part of the shape of

t histodhe jopanings pag ardyanoeddy dhe Hndeslying SboPeeral hene and

R e i e e R e U e
f oiepaid systerndd e b@lnef r Bantign$ obelhegmpeneids ablinecscsew or pin
. Oé%rﬁa%bt?{esym&{alb g%rgéé‘ﬁfpte the Bt %5@%1@6}% %c!?éﬁlmg‘ts S€s

i eve a 'near an or match
Wi prietrtidhes istorthe mairm.g spaceachrab® btormbaulagmrmgjmennmal

bch
e e e e AT o BT R B Rt R
t oarticulaur ifatd esgdit systemaswsaqbemﬂ}e irgrowthudfadonedp@l &
R T e I T
PregRed adn 1Rk Yovefas oid praheryritagizmot Bie Arecusesuridbat
projects -the articular repair systemover the

an@PB'ﬁ?lﬁSt‘EfBﬁglair@ﬁ it will be 25 inplanted.

Suj tabl e so tvvare caomrer ci al avai | bI e and/ qr
r 8Pl m)%llﬂ? PE&W SHB‘EF%FF@@%)%?%W ggnchored to the

Pr Saticard1Bene WiH 683 of 8 pieér SO e birRrBRSLHRSkt mE&fanism.
articul ar surface repair . system can be projected

ov B #ashMept BFCERNISM Gantke bierargriable. ofhgBrgwRrpin o

i %meﬁh%e%ﬁzérh%ﬁﬁ RNHsHeSAMEARARESY tdheREs
ot her anatom ¢ WD 2005/ 051240 PCTf US2004/ 039714 57

- startiedar witage eerait uptaredrom 8 mPR-c3rtings exverempertionmgihe

S Usdhedst 1dfh RbnWWei t-tgggrirﬁ?'s'ﬁa‘ag@ef‘ﬁla joiRem - aut omat ed

and/ or aut omat ed segnent afi on niques. A 3-D

I ephrgeent at Tﬁé‘ irRbrraieo&debh RO SriRMES Qurfz§débr%

BQF@?ﬁEm
bone “and other anatom c_structures as wel e

_arandthe surewphing neyezicartilagescyebe ah@r@angieofor examplee

USbGud ANV Bf QW@@EO'@E@%&% %E@ﬁy:qé’&@éﬁ%‘h&b@

surrt ace (epre entati on? descri1 ptlon varl ous
paraneetSiiteble amglesczan t@defsgnmadlumwgwsééhe temchimgarerain,

Sk ghof S com SRR oL NS, ABLLASLEL S

¥ cnegsqa @haciEibefaresieng s ifarians tebesaraie drtigear surface

- and/ beh d -
SUFHRT S °§%ﬁsuawm§ﬂ$5$r”waa%tgﬂﬁr%eé‘Q?é?nmcSn be

25

into c or di ate ste The arti uI ar
TR L e FRETRE VN D Bt SactiBof st

| ngridethe 3lutrOuhdimd ﬁornﬂl&:at‘t&zﬁgeﬁérﬁi’fblammmﬁe covered with a

pharmaceutical or bicactive agent, for example a material that stimulates

the biclogical integration of the repair system into the normal cartilage



the cartilage, subchondral bone, menisci and ot her
anatom c structures and the articular repair system

wo ane/nsemdered into a 3-D image, for exanpl e 1BCT/US2004/039714
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inpl ant that the operator can test

application progranm ng i nioerfaces (APIs) OQpenCGL(r)
(standard library of advanced 3-D graphics functions
devel oped by SA@, Inc.; available as part of ‘the
drivers for PC-based video cards, for exanple from
www. nvi di a.com for NVIDI A video cards or
WRRGRbBS. dbmsubacs Breaef the @tt@ré@f@ casy beyisregiller, fopf

t

el A R eER g & e YRS Rk R acelical or
Whinkolis¢ epettased PC systens; aval I able from

www. ni i crosoft.con). The 3-D i mage can be rendered
sliB¥dHg t heE. carPRE-BYSTINGURGHERMBYSIEMSONe, neni sci or
ot her anatom c objects, and the articular repair -

syetéth fr om*\edeymrrt@ddmgalesrepéur@ysil@wa@‘tvaﬂbwsms
”%hﬂ%‘&xre& Eﬂﬂ“ﬂ‘u@l&r?és@& 'c%ﬁ b¥ o%éaéﬁkftg ﬁg%silr%g& t%’grs é,%n

C de d&a!dwcgmﬂstswd oatregtpa llraiyodisgstemsgaim whsymre m

oebpt it Sh 78 o, P8l Ea 4ot bl B e #1e. i other

s wing s eddefectbonan edicalar suHbee 3 bysesebe i ®dartibolar subject

exa | e using sone of th echnl ﬁaﬁf g‘tscrl bed: above.
HEARICTIAYS PR S RSO IR IAPE ARS8 ar

r %Ewcfedsmhetﬁ@ librag ﬂesdm?ﬂaes wiegisiadtidnqQels, MagindPand

2005/ 051240 PCTI US2004/ 039714 58 instrunents and

pr”BP@Bfa‘Pf' or drag it onto the inplantation site

usj n suitable tooI s and techni ques. The operator
i?f"ﬁsdve g r ot MINSPRRSTHERS i cul ar repair systens in

t dlmsn ns Iatl etot e i | antation site -
E@‘e‘fﬂén per a.nmeaf Ve WH%‘;S‘@ $ PBY comppsilions ¢escribed
behteme Baf be 1RBH 6 Hépﬂécd S ialpdticiyeitREariRdlaf hﬁrface for.
| ant ation site. The visual i nsPectl on can

puwples anzsed ot dacasaskcasiilges gl icet earfiege ondpe aft@éﬂa"

U%hi‘fhc@ Fathb&d apdtany, thilarhifar2teBce AR m ASbe

procedure. can be performed manually by the oper at or;

ﬂeﬁweé &?ﬂ%‘@cﬁﬁi‘uﬂ'@rafﬁ@ﬁf §tS@aS¢fh°Wﬁ%q @ridagear i caror
eé%{thd%e vbhE trPhledRirgiealed §eio§f:&ara{a§ g &dr® mm into

per ator can

1 ooava| askecent h@rﬁfaige Ireertaipfampadimenis, fbe piesthegied and
?E%ﬂ?c}]% lgﬁgmahgamouf"?ﬁﬁsto g0 fﬁ?oarnga a[t%rlﬂgr%%e&?ete\?ﬁ Bfthe

_ he' slrroundin l'age
sahchbndudbch{meg., any gben sax:iactdﬂr otfhee stta:isasjasmgmtbral

RO AT B3 SE8 Sl e

althegﬂllmmteenpﬂﬁ)refprsﬂerdﬂiy ilesst then abbutv@doh to MI(bryarlgevalue

| d/
c BirseheeEnt GicmeresratinEsh Mttt SR i ot ety veive
[ Qie?éﬂ:eth‘éeﬁﬁ elbe "mcﬁ‘é’@.a%fb%l},f Ies§ B éﬂbluﬁiﬁ@%tdf Bk SiikSlar

can be
surface,
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visual i zed using one or nore cross-sectional 2-D
i mges. Typically, a series of 2-D cross-sectional

e Il be used. The 2-D. inmages can be
wo bgdéﬁér%?(\gd with imaging tests such as CT, M ?P%Jf%%o?ﬂm”n“

tomosynt hesi's, ultrasoun or optical coherence

t onogr aphy using net hods and tools known to those of
skill in the art. The articular repair system can
then be superinposed onto one or nore of these 2-D

| Teg#y. TheTRe B’dém&“c@ﬁmblu@@&hultuﬁl@@eﬁip@ﬁént@efor -
reconst ruct ed. er planes msagittal to

2EXaMpi %ﬁﬁ'{"PO%%'E thqté%t%'anteddaioathg @Pge ? @7g a mgtalli

S @esncwsﬁﬁ:ﬁeaqo é'doﬁﬁadn%h?ﬁ%@%sshdp‘édtt@ Bovid e Géfe'&?@frtlhé
the sane as the in- p ane resol utlon) or near

i sertiegs everigying taabane aﬁdalbgaaitf@m@%@ntsmrﬁxam!e
p'u‘?’c@ﬁﬁe&% di5tedl MBhiSY: ag p?f Q}Qtéﬁ@%%%é’ ke &4n 9!§8'E5@' €

using a [Tt screen The operator can also

sdnaiided. Ht sughtentplated matrma;@scqnapwt wplgoeedess than all of

0 AR A 4Rt RGO Bt o

caeplect Htecsanepontiery ot thel artadavsiriave. Whbther wimdmghe

Sl o ot B Bty S IR AR B piagta e

éﬂ@% stthittioak and ar cantiibge coarpioakbnt thgpnepﬁﬁég Bomabi?:the ng
t nstrat t rt -
5 St TR POR DRSS B AnIIE By SORLIPL fuabed e38F

Alcbﬂfp@aéhmbwce@letsbmmlémaa@eﬁmiar di@leay can be
used for the articular repair system The 2-D

e:}]tem]om cI Tﬂ@gﬂgcﬁt&dsﬁme?rdaaarsystg& cappesenicdtdron of
t e artjcular_r tem can e.ne

B P A R C e RN

S estraih@ing of B@jacém oalrtas@éioabom@ TyERSIlY, @5k amh@abaﬁa@n
site. The 10 series of cross-sections of

anaraih$ystam g tormed andioq éeﬁﬁﬁda%ﬂ et ghoutgl ff@rsaﬂ éoqa\tﬁéd at

althe BxterHal EORAIS wilt Yol ighea Wilhah8 isERbaWSy or adjacent
interactively (e.g. thé operator can scroll "t hrough

a C8E#9g® of slices) or non- interactively (e.g. as ‘an

ani mation that nmoves through the series of slices),
i A0F4| - t i nEhis tﬁﬁ)@ﬂic‘r"éér‘iﬂqwﬁs‘t@[@ C?’O!?‘?E’FS'QWM@JT@‘&CG

'P%@%yt B@afl}rQﬁ ;amrﬁo@&w@é {"ﬂn'tﬁe ﬂe{gﬁ?ﬁ@éﬁd@e for

fabric hr ee- "di nensi onal ject froma

: 'cmﬁmr%pfa@aélcu@f swﬁ@caa@re%&ammes'pe&rwabwmy& Thes

%»eeq%ﬁt‘befaﬁh Ls&ﬁ::ta rrelféars % ﬂgédrﬁﬁctfa{rg @m@ewt\"?vbcoﬁ:}éogﬁg

nenS| tmare Se I ONsS
t Iaetxmmrsela‘emsadwmcmmtieh of obrre@ltdaﬂy\tmn@ (9., plotmall gaity.

Oy 34 Ak s B R) phASRE S0 0B e

nmetarries/| e. Qonne&fehoray:endglecandanemtlhy t he sof t war e.

~ . Together.the various fabricated |ayers formthe

d¢s1503d in other embodiments, an area of diseased cartilage or
cartilage loss can be identified in a weight-bearing area and only a portion
of the weight-bearing area, specifically the portion containing the diseased
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| péz—.%l‘é?é Jdss, HePGALQEr &

prototype. Mre information about rapid prototypi hg

~ techniques is available in US Patent Publ i cation No
WO zgu%%%g?%OlAl to Russell et al., published p@ppdstgioso7i4

2. An advantage tosusing rapid prototyping is
that it enables the use of free formfabrication
t echni ques that use toxic or potent conpounds safely.
These conpounds can- be safely incorporated in an
exci pi ent envel ope, which reduces worker exposure WO
2006695 524 aRF LB s 3BhIe replackd Mt arapinutie surface
pi ston and build bed are provi ded. Powder i ncludes
PP BYERMal (netal, plastic, etc.) that can be nmde
into. a powder or bonded wiith a liguid. .The power .is
BBl Pr ol aneBerBmbcaimat e S coall s OBhiED e
S§digHeR Rlsefochafito rbipfckBubkiasalyall dffite bRitalarisarface,
conttolled 5 by the conmputer. The print head then
degos readyie.bi nder fluid onto the powder |ayer at a
| ocation where it is desired that the powder bjnd,
ABAEE - i simagaether smbedimentoor AAmRlR) 1§ RALER Wit ﬂ'@‘“se

frikyEiegh cal middghéditdreplace an

deposTtion being controlléd at each |ayer to -
careeelightiydarger tien thehweightdbansingisyrase.| ocati on of the
device formation. For a further discussion 10 of this
pi0d53ks sed cenainaepspsethedsien tebe repayaddalqcaiedenly

8 B detRE bytdod HABAAe MosTise B SRR R P
t sxampleEin s mateht Withgesereataridiageloss asﬂmeﬁlﬁb@mmbve
cForii e srbug BERS BB PR, e arifubtOirface repair

ps\Eitarh eph petyrse Appied torihd Medis! fersareheoridy)e. eBretieraly, in

di ' |,"i mage, sl.i ul.. .
CHCREhBRE eb a0 BhisrE S OO RIRR It Byt
t heagnati tRhicveain exwer aheat hratdefccfittwitrathetaefiacent

determ nl%d, as descri bed above, and then broken down
i R B URSPensi onal slices for the rapid prototyping

PIBEATTS {08 ctar R Toghs TeRSrbhSreH fdug! JERS-AR
1 be réprived. THOBAIA(P) OfdepaicWillte iypicalciiraitentp arehs ofame

pl ane as the two-dipensional i nmages.taken or _along a
(fieFasesrartiges o caltizspRo T 61 iGNt ate B ArsRy
CEiboacaTRNISSE OF cHititfel BsORIiN iRl Weight-bedfingastdcags).
techni ques. For exanple, a. shell or container with -
I ety 25 diianRshRRentsidirhemonmk Bombfe esmpbhdntsbiihe
repait system can be made usin rapi d prototyping.
PREiSHIRE SefacRaePRITKe drdhe sHEaCS %rfee FW’P%@?‘P&’Sé&a’“gor

ot 'm%rdéjﬂqeﬁ.ﬁ?%ggﬁ@;%aﬁésé%n@fméﬁﬁu%@é B8ous 3R porous

subsequen Coated, for exanple with a ceramc,
f opatedib’ eapisdy of difiorenigroreus mgtal Aeafings deyg Heen proposed

for enhancing fixation of a metaliic'prcsthesié by bone tissue in-growth.
Thué, for example, U.S. Pat. No. 3,855,638 to Pilliar issued December 24,

| 1974, discloses a-surgical prosthetic devic;e, which can be used as a bone

prosthesis, comprising a composite structure consisting of a solid metaliic
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personal i zed casts can be generated. W 2005/ 051240
61 PCT/ US2004/ 039714 [0177] Rapid prototyping can be
used for producing articular repair systens, R}z%Pi d
P¥t8tYpi ng can be perforned at a manuf act ur Fhg/US2004/039714
facility. Alternatively, "1t may be perforned in the
operating room after an intraoperative nmeasurenent

has been perfornmed. 5 [0178] V. SURG CAL TECHNI QUES
[0179] Prior to perform ng surgery on a patient, the

S A& sGBGratd afﬁe ?‘ﬁ%&tﬁhy @Jséﬁn@%?%@?élﬁé bl ﬁﬁétémg nnfafzer;al '

the alignnent o nee usi ng, or exanpl e,

eagberedro and gytendingyever ¢t igiagt ppdiopaf e swfaoesefdkerent

Bt e A0 SRhe RSt TR Pt AR AR 00

t patticlesLos snetaiie npderial bonisd togater e therqubints @f aontact with
- pertit . ; X e oh
S50 B P B e e AR b o
Acﬁﬁﬁﬁgaﬂ’he Qrztefaindr:]sp‘a_cbg ofubie}ﬂaﬁinle?j which cﬁo b@nﬁbﬂn’?uted in
art hrosco of . the ol nt. I ter t he .neaql.
BRI GRSl 5ah el B0 1o 8verpbe TPt pore
i @&gsé ﬁ%lrg?@t(ﬁ)é]n %baﬂﬂmojmkﬁor!leﬁ:&ﬂ@iiomy,t mbﬁpw@gizbe
used. . C an _a r-Qpri e |.NCl SI oNn as peen
SEIDURE Bk B SES BOB DL IRER o e b Blseaaing

| fHt8dat 6 thé BGHME HANE RBafirdf. B9EASHeOEMbO@IMnt 4R BRIcular
structures. If necessary, portions of the meniscus

. c&HTeRe repairsveiameGAEPNtaIg LNy RYE PEhEeTssTatspiRie that

t . . . A ] . . . ] . _ 7
08 SR (o oS s it B

r ehawaacolagicad beatpsents &at candediseg éerruadelivasy. Thee
K _ N , dditi L e |
B gRe IHEHAERATICE elimp Bl PR B insli pPas ¥ Porous
ostalingh yhe polyarerisemsienslsanieossedie rplaase therapeautiogirugs,
| 9 d B SE Rtk orBRAERRAtNg AialE i SlbmBaBi it can be
pabmbinedfwithestheraembadiowgtsiivhiersin gortioms of theharticular

' ..10182 [ [ f
SRR ppi vt NEB i En AR i SR ES Ind PRE RyPlor
| g aintond: te repaipsystan bopbaions of i frst kaybr edn be
olatgeo h atr%m?fan&\zﬁl .. O 2022205(13248 PCFL%S%OE)MFESE%Q14
6 DI erpiAbIRy i St Yo/ 08I, PR oy, PO, log LI Ieass of
t heatads gdwih-BiMmalitiag ealg ban faatienté Gegiowto of bartiage els

[0184] A. _Tibial Plateau [0185] To insert the device
2609 Fatef @Mt o the nedial '

fo156] In any of the methods or com'positibns 'dE'ascribed' herein, the = -

articular surface repair system can be pre-manufactured with a range of
sizes, curvatures and thicknesses. Alternatively, the articular surface
repair system can be custom-made for an individual patient.
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5 conpartnent, performa mni-incision arthrotony
nmedial to the patella tendon. Once the incision is -

WO Hesis128Xpose the medi al condyl e and prepar erarmsoinalozs7i4

sl eeve to about 1 cmbelowmthe joint |line using a
suitable knife and curved osteotone. After preparing .
the nedi al sleeve, place a Z- retractor around the
medi al tibial plateau and renpve anterior portions of
10 the neni scus _and the osteophytes.along the tibia
alftfSfenur . et MANUSBETHRING t he knee shoul d be fl exed
to about 60.or nore. Renove the Z-retractor and

plQd&8I t he il afHABYSi nst the nost distal aspect of

the femur and over the tibial plateau edge. Push the
i [I58ht st rlaicgReinprEiaNCesShaping ¢Tiae spairdnaterial will be

a4 | R (B3P, GRWHE BSGedirda thibkRssfs
t Eégufrﬁngltﬂaeﬁ%?.e gﬁgﬁﬁo@gﬁ@o@iﬁ}’sert }t?h(_e devi ¢ el_ of E?’Gor 2
i axampleevhiere Sreathickoesseefithe féguirsskearipage material is not

iAciston'1s m
| sgenatatingmoiatesal aeqlirerdiffencat thickneesesd). sl eeve to
about 1 cm.-below the joint line using a suitable
k[168] and ciheweglacemeeiomatesial pén be shapgshby agy stitable

| at | I | . - [ d d

| BB Be e, stk RO for bR e igeR e il

oétéﬁa?mmmb%amgan fbll; abllgﬁozm,s}’aemt’ﬁrlemtxescgal'&amlehh f: tibia
r. enpve . e -ret.racto an . ACE€ e -

- AeypaREY0s, yearortHR Sap e YRS AR ottt itenss.

O¥ffyrhdeot drdvi facrahefEngdfwer nisdrd suhteble i iafderfingor

' tnléﬁlf oﬂ#@é%\gﬂ?%giﬂr‘%%bﬁ BF Rl dp‘g?ﬁlée%roe?géct%h{g%t orA |

Sl gl o R

| BLiSilshkd ARar8P 2B E20000 IFLPEPMENE HRjeeBon isaRRH] cattdi®Beétions
varus stress may ease insertign of the inp

. | ant .
[ 677 catilees mMACCMSNhAT "EgRBRIRING MatpEa! canibe exposed to

't g@g@ﬂ&@&s éfﬁﬁeAgﬁwn?eeor Sone axp&daq&gnér%a%dm%h@ bp O

'mm of the AP boundaries of the tibial W
26805PY54 Ziprent thicemseas aad Pyvatiyss f Recaitiagr
Sht g_edéﬁé}ﬁ%ﬁ rQLRErdiRE nPRURAaR WitreYehtisbL s AaRf mbaRfial.

not1on shotl d then be perfornmed to.confirm

t here b f . s iml-ant .
- J]tgites's?) re e fhdidPlan td %ﬁé& nBRully dridfor STRSABcally,

ositioning is confi , closuré of the wound

i forpeempieesingis ideyice i Whigiea prersolacted thipkenessang/or

{ RarElréhalioben BuPAR] BEhEh Bl R a e S by e nput
t inforatatiohdo ectievaatheliesded shabée depending on the

configuration of the inplant 200. For exanpl e, one or
i 62] chanrislagddition ¢, cowedeah9f, Isbapiog thadcastilagh eepair

 SHiASH 5 s R Roudt @ GBS sy iR IR e Bgs maters)

Frétnainingpétct)vantaistnisd sttdpeddly amy suitable teclmiguetiendrdesto

222, 22 h [ . -
enhancellntség?avﬂ%nlo? the repair material.



FIGS. 2M N [0189] B. Condylar Repair. Systens [0190]
To insert the device 300 shown in FIG 3, depending
n_the ‘condyle to be repaired either an

| WO%Q’?P’@?W%dl al or antero- I%er al skin 15 inci $FIFS2H/039714
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made whi ch begins approxinmately 1 cmproxinmal to the
superior border of the patella. The incision
typically can range from for exanple, 6-10 cm al ong
the edge of the patella. As will be appreciated by
thhesgsiof skill igzige art, a longer incision may be
requi red under sonme circunstances. 20 [0191] It may
bw@qw T edrfOafGlap Eewémismbémmédwste@cted so that -
I mprove access to the joint. Additionally, all or
patrwill gehiewe amear gagiopis fitargaatch with,lae swadunding o adjacent
e t [

[ G20 goe FaRGA oBhe, AENERRARIG DU Bl TRATPRL the
emepamesysmm &Bn barhaa/sed ohdoe aaaiy@a@éa@ﬁlqctr@nmemge g

Mgt B L e B SRAPERRALES Roteb il

Alit the agiculdr repaipsysserh Itsemtetqqeddeardegﬁacterm dea ofelisea66d do

i 65t o, A0 nhs Aol Rbn [ MisRk Rhinh
P@Téth&?ﬂ%bﬂﬁ%kéb vifidalHevervstmuctiorf otkbeishape obbewthgut s
canﬁg%ﬂep;erfor d to. provide a surface for the -

P@I‘Sﬂ? NG i8S uncture, the patient's Ieg is

l‘i’é%‘ﬂ on DR SHbameRl 8 the Jhiertiof i Spbl GhuidGe

f QUEEEE atthk pobles of MEQ@ defeabtesbd moﬁw@ﬁ@@ by 0
determ ne pl ace ures th

A T P TR T

Wb b @isidied@atilagh. avkis chR) foperdripld] bé hesleve By t he
condyle to create a ertures from 1-3nm.in dept h.

oresteien fscreliussi BUBRANS. P AP S TACedeids 2
R e fori iR ol &lh@%@bla%éd @ucﬁ ot &

surface of the condyl e. Cenent can be
f Herametsie éuﬁmfoéﬁ‘@é “Eﬁ cqriaur gt g aﬁ@imxo@rﬁi@gq ﬁréd bridges

quﬁﬁggb%@t o%%a%f%e%s&&%ﬁnﬁb% coRbBdrnlify t0 be

repaire g., using I mpl ant's 300 of FI 3, or

Tt méonama@fttha@erametnc aJrface Wil nRpdde 2 smasielintegrationiofa

p?ﬁé er@ n&ﬁ‘t bP pgeéﬁ%eéahﬂ%% %gg&oa#réﬂ)%h@,ga&t‘%ﬁgrﬁ%’e with
s mmég bantbur afdhe sq:meum heaiﬁxy daglilager Vhaipart bbthe

orn
diseased cariilage can be used to determine the shape or part of the

TS LA RS ARl o hfifgd HHEALR LS ST N

shape of the arficular repair system to rnatch with the surrounding

. cartilage.

[0166]  In another embodiment, a near normal cartilage surface at
the position of the carfilage defect or area of diseased cartilage can be
reconstructed using morphological image processing. In a first step, the



provi de additi onal apertures for receiving. fhe pegs
of the inplant, etc. [0196] . C. Patellar Repair

- wo Swshsesnd 0197] To |nsert t he device shown i n FEH@uskeod039714
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it may be appropriate to 580 use the incisions nade
laterally or nmedially to the patel{a tendon and
descri bed above with respect to Fie. 2. First the
patella is everted laterally and the fat pad and
synovi um are bent back from around the periphery of

ot W@ﬁﬁ%aeewhbe extrarded freen th@@i%rﬁﬁwé@gewr@éﬂaewvwi-

du%mz%]tgd "aﬁéﬂfr aﬁfdn‘i‘&ie? %Q?m@ﬁfa‘ﬁbﬁ 'teo‘?ﬁ\!] 3e ?72 Qn%rgﬁb?

knee s nmanua ken throug
r AFRgE@doregingt gr@wmmﬁeawesm@eaba?@arﬁawamamrresumng in

%lHﬁﬁ?%’ngg ' Bepéc% ﬁ%e EB?}!%%%&B%%} %qﬂez\t#hnﬂgs?,gﬁét can

€ necessa

' 6@1& fillet avith et mpaphqlngnml b@smmﬁdﬂmmrﬁ:nmmnn 2-Poaddr ,

il At PRy Sebbred Rlcr il ShmBtt | B eBine operatip
V‘ﬁ% Bj@%ﬂ)ﬂﬁéﬁﬁ&! M Bﬂﬁ%&:dﬁﬁ?ﬁ ﬂy4an éfostkfrﬁ‘lt ﬁAlgz,?]ﬁ%Dop@ator _

¢ el hERLEn el ih PR iMegB T oM SRt br B6o

t @tmbzanﬁ%b%hke’m @QQmsQﬁ% figiordItie BOLRS iPagaP Ahldtb§6n
612 can be created in the patellar surface to = accept

t RRepYseln theruriant PreHN ARt OByt imagepdsl tha whelar s
[ Q400Lrif Bleffht NS hsile & RAidTRIASLBULEREDE thahMHg o

can onbi ned together in a kit such

s m@@amiaaaﬁiem et ara@r@f deagpd eartyags iRatestonaye suase
AWl PBeSHELDEF the %%Q%e ddiBet &rodr89 ok B@eggétfﬁérﬂltage Bhetfcan

enmbodi nents o sent 10 I nvention
plb@\usgédb fieterming tbasbemgr part pf thesthepe iod ﬂwaaiﬂcuiar repair

g?gébnﬂtb'n:? ch With! the IEBFro%rEHtﬁg?E alfg% J?%uﬁ ﬁ@r&ﬁ%l‘ Bone®"

e |rnven ecl se

| S‘ ot i o*\*’i?ﬁe"“ﬁ‘f@%*éﬁ"??%&@?%f%”hﬁf\‘?jﬁ%'ﬁglf% ity e

e iroicr sekechast ﬁommdxerry asdtaissedf bgetems o vddous sizes,
b
D38hyafBL Bha HRELOCh BLPR i abllEnd 2 By SRLib . Y

rac

.S Imattfeduth thet !;mowrdﬁng ar ammmnamthgelwdlmthmmm;bne.

,ous e S . .
oY SR S5 R P e Pt IS o R A edigpal pegrent
cimbriep l(ﬁtcﬂ‘drol tHe fiti or rattieotlise armanartrbﬁans spsﬂemomﬂ the
|nvent| cﬂ?%rg tki))‘#thefol1 ‘ : "
e&HW‘éP Qf ?HB W’ "Eef‘ iag] and
| BBl tibsued grabpéraliadiy, éh SoTRehIE @rﬁraﬁh de#l udVinBBpdjects
superi.or surface and -

the articular repair system over the anatomic posrhon where it will be
lmpianted Suitable software is commercially avauab!e andJor readliy

modified or designed by a skilied programmer.

[0168] in yet another embodiment, the articular surface repalr
system can be projected over the implantation site using one or more 3- D
images. The cartilage and/or subchondral bone and other anatomic
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inferior surface wherein the superior surface opposes
at least a portion of the condyle of the fenur and
the trochlea, and the inferior surface opposes

WO RUR051240 hortion of a  wei %ht ‘bearing portion P&Tf‘észoo“/%”“

tibial surface and a.patel “a; and further wherein at
| east a portion of the superior surface has a
t hr ee- di nensi onal shape that substantially matches
the shape of at |east a portion of an uncut articular
[
DRt R iRt ih 50 SRS el sl R BRI 2
h a@T asinpintdmes $eoﬁ-aatmmted laager deforcdted lsegmepmhba nt .

cipealel? o i fpuredleloh 411G EoPieR G Stndiefrone

4 aTiﬁeotharﬁrm%mmfstMcwrm ds Wi rgithe bh&ulaﬂpégmﬁt syt &

- thi cknes

en 65% 100% of art ef ect
o SREERIER. 4 SXPIE G A pARRO T NPRERT SrRa R e
| ridramktriddsrfacd Faprbsmnstiont Ebrcaanésd:Fw gRi#Bls Paksmeffic
predefl ned offset valu ant of claimb,

FRF %?%P"E‘?tf@étse@af% [ EXRHRA eoF°|§3éIJe%t Fils Qoﬁtﬂl{ﬁ%&
f atraphics: Prﬁf%z;ﬁéé SRPRActicd in ENAdHIBhANEsISY, 204 édilﬂbrjr 1995).

wherein the inplant is constructed of a nateri al
CquPsdlsi Ng TREBAD rédires@itatiord! dfale cBfilag8 antii® SUBBhGHYral

of claim| wherein the material conprises one or nore
biRINg FNE Athsr argéamigstivaiusss and theartiqyar reppir si1stent can be
CliAbiea ib & @b &6Wa@§yét§mc ef%eé?hc‘.’iﬁlérl}egair system
biol 6gically active material. 10. The 1 npl %?
claanihen g elaskd at ie cﬂawﬁdmnpia@tai@mtasﬂw tepresamntations of
Olind'BhflagR! Lol BoR!ni@ei ahd ot SriafBhB i res.
claim aving a structure for At 1 Ach

atanddhe aﬂ@n@r ofpain susternpes rendesad intce 3dhinades for example
| er% nééifgn}%ér%ﬁn‘?mﬁ& wﬁ%@&éécsr(uc @%rﬁi&ﬂf’st&?&% ?E}a” of
c raﬁyenwmagaphleefmcanns ﬁe\mlcmm:l oSGl 18c.; dvelablepdsapdrt

7 o e D5 e Pt Bpbl i S fiieiGom

t Ifer M‘e‘l[)ihwu&owar@bnatmwﬁdﬁébﬁ hcan&fdarramihw podliots, or as part

chme ed fr r
et 208wt Plkarerm St B i Beb toilirgicar
arml- mgmtamv\%owmeoamlmk}‘/szémei adiablieViftetein a f
secondq..co nen ant, covers Ortl on 0
5 R SHFEO e the 905 Imle R P& RS el PN
vvi&e;mgb eachoplird Bens UBehis &l orvifidrafiftaime db[Hc@é 5Pl the
S uarrt;c%([:a? repair system from varying angles, e. g by rotating or moving

them :nteractively or non-interactively, in real-time or non-realtime.

[0170] = The soﬁware can be designed so that the articular repair
sys.tem, inciuding surgical tools and instruménts with the best fit relative to
the cartilage andldr subchondral bone is autorﬁatically selected, for
example usihg somne of the techniques described above. Aliamatively, the
operator can select an- articular repair system, including surgical tools and
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have a slope relative to a |ongitudinal axis through
at least a portion of the inplant and further

erein the slope of the superior surface re i
wo %I@%%%llz‘g)pe of the inferior surface is sel ect%grrﬁsgﬂé“%”n“

the group consisting of: positive, negative, and

null. 16. The inplant of claim 1l wherein the externa
surface of the inplant approxi mtes the shape of one -
of the condylar, trochlear, tibial and patellar
alifdtaisheaits and bagest it of drag hentopleamplantatioh @ttmu&mg

wherein a con natln surface of the | | ant has
atsuft%%lgttoo%ﬁ@‘?{ﬁcgﬁwe%u e&@ef%wmmmf nCFFP"%te the

 Copgbiis repsif ési‘s@eméﬁ} thﬂ'éeﬁ?d:hiﬂﬂsﬁﬁb r@[%t:\fel t@'tﬁe le‘éﬁ?étﬁin"hxte

a fenDraI condyl e surface is E are for -receiving

t 1R8diGap | peRform Ge/isupBinspRetiqme AR it between tha arficuipe Fepay
sfy%m @l.d fh%riﬁla la‘ﬁta%%fs%ee The d?ét?aﬁ’%ﬁé’cﬂfoﬁ rcanrtfeC@éM{)lﬁt%r

| ant of clalm 18 wherel
c@sayteei smefra@eedt@e pae perreﬂeat9d tiniile sajstactory §hbas baen

- CPPBked ThE Rl B bRttt than by 806 o A or

vvh:en diercomfudereasaistasoinwhade oo padc &of sxqmm@.athe ckoﬂy.rare can

- FA A Y R A

c avhiubtge fik 2Thd befiwarplcantbeofesidrasdnandisetido elghhgh'eareas

R B msRE ety e HEE i B ShleRlng cSiian

s gubaemded] bohe or mMeniat or otBsr tlgsh%sl Babadbn Glis Hf@hﬂétion
is's ect a librar

h |
17 St o5 nd cpraston Bpa o Ie anAle! PRIAE 404 et -

| ERhARENt %M@kﬂl&h tiha TRt AN Rshdily Be ADiel tB Glefc® Medify
cmaor |ess. The inplant of clajm1 V\herelnthel

| angfosfreate S%‘tﬂbdﬁ cIPPYte] RgERPE donihe PROBSR flasEhedof
6hemiQr | ess. 26. The inplant of claiml| wherein the
range of notion of the joint is restored to between

800 P8119% of innpbiRk efrﬁioﬂtm@i"h% Mmp?a?ua@heztbmhw of.
clalml wherei n the range notion of. the joint is

r &isuglizad ysing o %gﬁregqog@—sgngﬂal #} FmRgep oiTpicatiy.icon.

6QeidSof 2T becrbé@-lséﬁ%n&fm‘%l ak %#b%@é@' Thd 29 fn?éﬁgﬁng%?

not 1 on of the.joint. TS rdstored to . between 9
oﬁeﬁ@iﬁfﬁﬂ w]tia)mmglrpﬂ)tas@nsuci\gas @EeMﬁhrﬂ@H tagtogyntiiesisl

%g?r\ﬁe 2)2 OBB'E% gog glgé F}%ﬁﬁ%ﬁaphg ESJhQ H?etthdd% ér%’gfo%ﬁ:d
i kpbunto thoselohskil i tWa@n‘el The hezcuiaptwalr syseﬁmareiﬂiehdae
ogﬁ%?r‘?n&tnsed EERS offe BPHokSBs {?meseaz SHEANL. G P98t he
sectional i images can be reconstructed in other planes, e.g. from sagittal to -
coronal, etc. Isotropic data sets (e.g., data sets where the slice thickness
is the same or nearly the same as the in-plehe reeoiutidn) or near isotropic
data sets can also be used. Multipie planes can be displayed

- simultaneously, for example using a split screen display. The operator can

also scroil through the 2-D images in any desired orientation in real time or
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31. The inplant of claim1 wherein the inplant
further conprises a rail extending from the superior
-surface on one of a nedial or |ateral side. 32. The

WO 0REIAME of claim | wherein the inplant furthBFT/US2004/039714 .

conprises a keel .extending’from the superior
surface, wherein the keel is in a recessed position
fromthe nmedial and lateral -side. 33. The inplant of
claim1l wherein a portlon of the superior surface

S I At ' !
ool e BepBRfior caifhorchl ind MRigRBssne bR fhig
wApigthisa Tbaaﬁs:wanresalmﬁmem q@hatmachsmayedm caow:séc&:@ﬁ

A SRE ey BT D o Pl SrBAgT  aA. Pal'©

Th“eitcpmipg &nse of thel Z2DnimEbigeb @erionstriting thplcarntiagd, mi cs an

$ Sk b%ée%%sgﬁlé% q%%ﬁﬁsugg'ﬁq%‘ghvfﬁ 5’:;8(5 Piahet

) adiatam;onaf digplppicat be 138d fMBe iarlutitremdir §3Irs%zﬂ1 11" he 2-D

SR T8 12 Pl BBt 2 el S

| b@,l!ﬁémlcﬁg beﬁﬁergaa intdhecdripbaRboRfinté )ik WY ShRuLhe

lant is a s conprised of a condylar i nplant
l:%)ag sysieq) §an tﬁgp, l2Gas) atiibe dggredpﬁ@iqqummlteof'rhe
CéeHe® of M eFRkEcRtibiE KRB THalimit '%ﬁuétﬂ@safﬂe itipldhtati

Iocat| on is_adjusted to account for at [east one ooq‘

velieRrd tﬂl@ﬁé?qwﬁryep%fsx@emecf%lrbﬁ displayril interactivein@. g.4e
%S’eréﬁi?'cﬁﬁ‘&cr%ﬁ tt’frb?bﬂ}ajsefnééb §ﬁceg?ya até}se!tﬁ) ﬁﬁq%g%e

The inplant o aim | |ngac
cift animggion et mawsisahiough the aermsioffsliced)ein rhaiime oanon-
fr@al 44, The inplant of claim43 wherein the
et |s exterior to a posterior portion of a tibial

qeang 45 oA K Fééfarp SRALELRY a knee conprising @ 71

. condy ant conprising a bone faC|ng
fre I |-
ApSE] | B Syl sl

i dimeasionalabjch femop p@s*@yteamvcfﬁsf the q@gmt iA Bpex:ﬁaltdmter
i TRt o A TEBHSe ohPd pffeid By Smensiona) o s,

 dayryst ¢@mp@ﬁer softwiriesdections &@s*eam:%eatatlma ef tha obpsatlinto a

R0 or e ol REBhe laloE shi Tl i e ™

mln‘&rafaibmaltésya tayec bematdnial &inapeh tﬁ‘yeﬁtedt@aéﬁ b@ tReOr ti on

Sorol ethwEke el el S topaha amvettopl ant

Eootptypsi mramfomnoa labbac@ptdwgbt&ﬁsggggggngeé ﬁ"%&é&a&igble

i e Wt ucn, N0 07600k i Bura atchutshes

3ukpeg, POONLAE QH%ﬁxtégé‘ﬂ) using rapid prototyping is that it enables
the use of free form fabrication techniques that use toxic or potent
compounds safely. These compounds can be safely incorporated in an
excipient envelope, which reduces worker exposure



a fenoral condyl e conponent having a superior surface
.and an inferior surface and a top portion and a :
wo 2b&dsepportion with a curved | ateral edge extendsng4/039714

t her ebet ween; wherein thes superior surface opposes
at least a portion of the condyle of the femur and
the trochlea, and the inferior-surface opposes at _
| east portion of a tibial surface and a patella, and
wherein at |east a portion of the superior surface

hEI74] t hr ed? pewvgRMRiBlORANdSvp Eed 1Rae PEAViFach Mowgler y
P8R ahy el 3ol Biog E28le At (mRucHlp o iiter
i piphandedaitit 3 fiqeiddThe pewehs eeileddrann adeedenmuece wilh ang

il | . o Do
sorerast RS bisiiat of ABefoMie FodiBss B Betaferipbhiifiie
pby the domputers Theysint bead then slepasitsha bjraienfluiswrtate. 72
47. Th rostheti.c device.of, ¢clajm46 wherein.t
B ol R IR on B S it el e bl Bif Bower
dilefagetn r‘gnecairm@.tﬁeemri]ild %&i an%ﬁ [procgshds ref(peimu @?thqge
cl.al.m 46 wnereln the device nas a thickness of about
CRi i SRl PR R FantTeh A5 Belt PR 0 Gryreshpad 1 he

- Phesd-igidnsidiay iceatia ofthaidavidé favreltiehNFbhg fteier aRclidson
a thickness of between 65% and 100% of a cartilage -
(¥rtBiEPrRGess Soa faEmampls, UFnRalsrbRvblicaien ey i ce of

- CERIID HBEBAG S MbrikRBuse¥! A Splitishad BRbrIsS180bobie
cartilage defect in a patient plus a predeterm ned
m&?sf val e ragid proRLRIMPEEldLtHaW o BmBhsiBhA iMagss

erein the device is constructed of a material .
ceHpinpdi argdenaribpd GPovenePediondyto defernine epelo of thettwe-

r - r

e ol S iRel O A 1208 e RIS BIF TR, n
phissickegiie afehitye dineasianahimagpkgecvauidmerespensd igrastwo
f : i I il QR Ky — j
FmeBioRETB e, AR Ao U HrRe Himeadhel shabl o
She defest pan beldeieroin ias slestritgdagbnvacand dreri brokéredown

B EhopRa SRER iR il Bldlon BRPARLEY, ThET 0
SHylvamtagemd asirigghe chreevdimensénal lnaddal &6thah thedwo- t he

eRrbpalbrales® R AR B i LS dohd®
theishmerpinions tHaevorgichensioantiniagee takkersordsiond 8 diffehent

prosthetic device of claim46 wherein a portion of
-tm%n%%g%qfi%l‘ﬁr-surfa'(:e sits within a plane. 71 57.

SBTRE 05 pBerb Slheysing bef b2 Bttt el  nbRion™"
tESasthl fechridiRaFoc etar@fie fa She!f FCMdinEhQith Bimer -

'58. The prostheti¢c device of claimb56 wherejn the
WF%H”%FOWW@S’H@(@&“ ticylaierah gystem gan be made using

rapid prototyping. Plastic or wax-like materials are typically used for this
purpose. The inside of the container can subsequently be coated, for
example with a ceramic, for subsequent casting. Using this procéss,
personalized casts can be generated.
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within a plane substantially mates with a planar out
on a surface of the femur. 59. A prosthetic device
for a knee jaoint conprising: a fenoral condyle '

WO 46nPPaent having a top portion and a bott om BEF{USgH4/039714

with a curved lateral ed§& therebetween, and a
superior surface and an inferior surface, wherein

t he superior surface opposes at |east a portion of
the condyle of the femur and the trochl ea, and t he

[ jor surface qopposes at a
BTG L T SraSRTG el hes Tosat o aiRGRER Sefoyd epai
p@%ﬂeﬁﬁ Rbpidiroupfig &n ﬁélﬁéﬁ@%éw smanufacturing facility.
hr ee- di nensi onal” shap at substantially mafches

t ACTIRRYEY of may BeRSEOTRER i eRPesRINgTOBRANer 2 | cul ar
S Hif R8rdi8 mddiBrehiiRR hag beBHdcARAngd. the | mpl ant

buts'; and a trochl ear groove conmponent al ong the

twmrtl onyof tdiRcioYiGanniiRisei N the bottom
portion of the fenoral condyle conponent ternmi nat es

680 ‘P?? ul cuspinapBAbisng @urgté?ﬁ ok '&%tnbﬁﬂ fHe ﬂ#@é&? Ban

prosthetic device o l'aim59 wherein the

d@wqperatygiyan@!fﬁ e Knessinadioa orthecalignmpnbotiie tmpageing,
d?ctlf‘éﬂxtagiéﬂb AnRRELED x- %’%w g@ﬁoﬁﬁﬂgbﬂﬁ% tﬂl@‘ﬁsﬁ ent

claim Wwhereln the has ness o out
880 laj¢rahandpateliageurd dlaareipresenbaen baidended. The
prosthetic device of claimb59 wherein the device has
af@ 1803 knes sUsing Blandesirsurgises ipaoniguendief pafiendist i | age

d
c e aheFR b Ffision 12 matB i REES Rl BIEREEE (e
c pottiochay podivhne of tharkreeegjaint tnbe pdnagred. A rrediét] portahezh be

WHEFEETk IS entie aBsBOREbIEitinf SHeR8nE: o Bjeder®
c popial ceinrte imedrpbrated iméd e epdrative idsiot Bnd/bnstandard
ce of claimb59 further having a

g[ﬁ?%rt ﬁ‘t?rléaq?B?':] ?t”ﬁ%drrent on at | east . one surfacr:]e :
6 { { t
BB s ' ROpcen SuRiho®ido B elntn NGl IR rdses

pegmpanmeat :smwma‘mbaategnmrxmmn@tm:e@rztyt@‘eh@ and
.ot rurats? ¢ 1f The %ost h etsw ce.of cf albrg 59
FBF 8”i"?ﬁ)| LIRCCPERY Hd? 8'8?75 § ddenisqus,Gan

erdratidngs WelDas tahyssmrpef Io@fe@h;rﬁ‘e&@l@at&fbr@ Rentifiedin the AP
medi al r | at si de...68. The i c.device of
KR pE St ay Serpresnt Witpiruine PGk T ores B isciiGee rampe

ext endbitgidd, B SlgeaVRRY R 1AY lkﬁ@@ﬁ:- gaheksddird e keel
is in arecessed position fromthe nmedial and | ateral

spddtions meripd apd saediditRasieriaricsteophyies A\dHilmaliMer ei n a
p@&ﬁe Tﬁﬁh@é cémﬁe$éi98\§éooﬁor§%é %ﬁf‘e!ﬁ 'dbﬁ%g mwé Pﬂo’&e& [ ane.

prosthetic device of claim®6 ein th
pae@&scsﬁryofhet medigLiprd/polatesal mapiscyshean also be removed at this

point, if desired, along with the rim of the meniscus.

[6182] ‘As would be appreciated by those of skill in the art,
evaluation of the medial cruciate figament may be required to facilitate
tibial osteophyte removal. '
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sits within a pl ane mates with a planar cut on a
surface of the fenmur. 71. The prosthetic device of

wo Mbs131mf90 wherein the portion of the superior PEUNfS20mE/039714-

that sits within a planeégubstantially mates with a -
planar cut on a surface of the fenur. 72. The

i mpl ant of cl-aim-59 wherein a fenoral condyle surface
is prepared for receiving the inplant. 73. The-

ngl ant of claim 72 wherein the fenoral caondyle

S

188e i s P@%H]%S‘“B?Uﬁ?‘iﬁsrﬁ%’& boﬁenl%%%"l‘feen@ede&ﬁﬁ?

s% %95 & wﬁjge,%diﬁtd{pﬁjgml east one planar surface
he inplant. 74. The inplant of claim59 wherein

_ a[@ﬁn}ral candy l'gpiiPiategui S prepared by renoving
- bone. "75 75. The inplant of claim 74 wherein the

'7231%5 1€ Surf@%ehﬁhé)ﬂéﬂéé g0y Fic MiMiotEe nseidil | age

The inplant of claim 74 wherein the condy

s GPMpasment, esioln édmipy-incisien aghretomy €'§§ta‘ @m@em%ﬁllﬂ

SRS e Ry Mooy T e e e 8 R el &1

t pecparplaamedial si¢eve tambanhil ehybejewdheisintting ysirigs suitable

_7§mafJ Bfq cUR)eg%tste%ftorﬁé aAﬁbPﬁ e‘%%gh’% IInEHIa'I E‘iBE\?@tplaﬁ? az-

m cS an anato
Thetracmprl amtmd)theohea!zat tﬁzﬁal\ﬂmeu ant rembve Iaatmonpmtloes af

Pl eBoiR ahde Riedhrivieipna % i Bgh BRA atBfie pont.
S e knestuisthowd Be flexsdyeraboat B0dot mpey. Renmiveghk| |zgmntor

i e e mpal G ST modh i s e o) T Rl ver

aﬂ@é doipatiglehakdgat Pud thefindiRint sBaightThek mz’s@ﬁé irgtances,
claimb9 wherein a thickness of the inp|lant at a

| 8eRPGAHAN;oE VAl SHRSP MEY SAER HIRSTHAAT 1B ImRigat one of

R 1S Ot insbrtanarAbgSe BT FRL Find e g STapgimene
%@ﬁorm %"rnmﬁh@:sldﬁ@rﬂﬁbtoﬁfy latehrto 38 patelid esnddnY DRbe the
nfer cut.. 85. he inplant of claim59 further.

hiRGISie IS MRfe. @LXPO%thﬁ*ﬁ"@@'rﬁﬂ”QWP 29 RpRATR S SR e to

t EBofn' { b8tbdisw the 6_;8!":'& fite hﬁn@ PQRtaBld e R dPRPT a
bial spine. An Inplant suitable for a

d p§t€@|t0m@nﬁ~ﬁew meaawe@ej lateral Spgvenplage &Zp@tﬁ@tor around

oY r% W ReSapiidal ﬁewéﬁa ot hhBAS YAIBER 6‘f tha ‘?né'ﬁ’&%fs'é?{d

ace IS C ured to conmmuni cate wt
f énm@teoshurt&mlen@meat!ma phdffemur. demoevs tba |Zaatatr@ntor and

[ac@(iﬁe ﬂ'ﬁéaﬁ!‘%ﬂén{% ﬁ{% &%ta“l; Fé e r f H’ﬁé feﬁn%f %hg %Stdthg%bial

mm Al ca
t plaEtedieetyea Hod thedmipkenit aha 460 lahgbeandwbmte the iatplardast

? ﬁgglrgtstj %ﬁé%g{ag Ecgndcy[rI Sgi'ng a igfgrg}% (?nr.ll]a S p%sh toward the lateral
spine. In some instances, application of varus stress may ease insertion of

the implant. |

{0187] Once any implant shown in FiG. 2 is implanted, the device
should be positioned within 0 to 2mm of the AP boundaries of the tibial
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~froamthe nedial and lateral side

shape that substantiall y .matches the shape of at
| east a portion of an uncut articcular surface that
the su erl or surface of the inplant abuts. .88,

WO Oof claim87 wherein prior to an inpl 5&%@%??’939714

step a bone cut is perfo6r3rred on the surface of the
femur. 89. The inplant of claim87 wherein the bone
cut is posterior. 90. The inplant of claim89 wherein

I th
Ia'té%% cond‘@% ﬁm%gédg% %pé%’?%{arg& %ﬁ%”ﬁqr@%t&ﬁg‘?'@%gf
t hmoltmma ehqmjt{i metrhm?pafdmngd égl egv\?]ﬁrm ikt M®|sfm£mfh§!n
92, . The. n C m erein ortion
¢ ek 8 R ptarec oA houdiRe i dhited e F ebiben.
93wollineisi peplofméd abing kedhmgiés WhewaiimttHe@t.i npl ant
further conprises a rail -extending from the superior

su[oﬂasp on @mmfbeaapmd:raaéd by tHoskest akmsn e ardAdditidaal

t th t furth
copaeatorihe Sulfacsotha gl pefiou TR b8 dperatie cepending

sustt theeconibieragbm of e insereht 260. lFbr%xﬁr@ag%S 8A8 oP ﬁﬁilré' ?n .
ant o

cl S1aRNel? QREVER Ay torBRd N the sukanecef tbe t@@ platesu to
S' dctoirhdtate ancilrmb PrechBnistiissuchRlsant k@%{ ﬂﬂrl?g?ﬁ& e

wherein the portion of the superior surface t
wi F16i A opthgl teanslatinnaisnayenerd Cpisarmaembens 242, 22¢ shbwoén
of;:;t;gezl\fl mur. 77 97. The inplant of claim87 wherein
port| on of the superior surface that sits within.

a phase Subgt antbgj.,by,a Eﬁﬁﬁ‘ﬁgﬁs‘i‘elﬁspl anar cut on a

surface of the fenur’ ant of cl ai nB7

f ypkbeyr haV"E‘B%s@“‘ tﬁ%ﬁ@@:@é‘%@b SAbUHG HIS 3. YhSL r@t&b#ﬁte

structure for attachment is selected from
perphdylgita be repaiead sibaban entege-msidial or asteemtenaéek:h and

PRSP RRaad Rpich b BB FATBLIRA G

r éppipggersharder ¢fithe patgha.ade intisien tvmlmﬁkyfcanﬂaage from, for

a r&a @té-fé‘cﬁl%érgtﬁ he teﬁgg s E !a% 2’%@@ %%QE{?P{%Cé%eg

_ ..t Hhomofakﬂbﬁ ém)aaj a tmngesuubsatonona;sbe feqpdrednshdar some

tlﬁcgkg%rcg% articulation surface, the fenoral
conpone cludlng a superior surface and an

f
N T e o S

* combrayeraedessotocthanoimti Addigonalyhall bEpeirt bf &k feipRRoRaR biso
“wher ein

ortion Qf, th enisﬁgerlor surface

hie %%ﬁ%ﬁ%@%ﬁ%@%ﬁﬁtwﬂaﬁi theh o SHB in RorapaTyhent.

. h f I f
DA or  STHHGHE. SriafPol SgBrRure oty Pacdler mere

i mbmuatamuéagémmefmuﬂ 4l Mettiniyad @8l b Al akBoBAytes

.r\/\hertﬁl n .the fenoral onent has a thickness -

e edge of the patella that ight be significant.

[0183] Although it is possible, typically the devices 300 do not -
require resection of the distal femur prior to implanting the device.

Pana A7 nf K7
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determined by a cartilage defect in a patient. 101.
The i nmplant system of claim99 wherein the tibial

wo §@5B9nant has a thickness deternined by a caicitd8Ei39714

defect in a patient. 102. gkhe inplant systemof claim
99 wherein the fenoral conponent has a thickness of
about 85% of a cartilage defect in a patient. 103.
The inplant system of claim99 wherein the fenoral
conponent. has a thickness of between 65% and 100% of
a Hawaver.dbdesikede bon¢e auts ogabiedrarformed to Praviderp sanfdce for
S claim99 wherein the fenoral conponent has
axﬁém%@és of the cartilage defect in a patient

I d s 1M f - . 7 ) .
F%%ﬁt :Qiﬁﬁﬁgﬁfééjﬁ%ﬁﬁﬁ%C%“gﬁo%Ogﬁgmn |
fRntg c ' gsed o theheorciyld whi vt died dit
g(:gswaf%rﬁ Lésing %I’ﬁ]%e% ' g .OH;?I v\y_:;%:? 1q5. f_il_!ﬁﬁl
i NPl ant systiem of el 4 %Es\r/%ﬁ g Q?'htg N§ placemen
st amabte thetiraplanf 30&tonpd atauak dcSd
e et bt s e
o PlRGeAiales aret ditisdie e cantiRtn on
atredteagérhares foa fi Brem id Qdpth TRCE Y apdris¥s heve Sden

claim 106 wherein the structure for. _attachnent is
St e Bpighys remeeed pfée impisel 0D sssalnben e
. CeUfhGH 6f thé RBRdyIbeCEMeANChNBOL£dtPicORsiitald §dhetbBfice of the

i.ggl ant systemof claim99 wherein the superior
stirplagie3@t torthe cpBA¥Ral  conponent has:a substantially
flat section designed to mate with a bone cut on a-

f EO¥hI  contifieee mooR thaniaas; GepRdies &g be srpabiedce.ai wsiog
Whgs PhiflaS B0 of FIE 3,0 RROAMSR RobrEid e ogth\%% a Saddve

sizing. 110. The i n‘glfant system of  claim erern
ofad greofiinreoldbmpairiiar surface is i haferaitede d.qugising the

SIARER SoGENS, hESORYCH Bkt delifibddRLAM wlid be.

claim 99 ern t r!rp ant further conprises a rail
eRagifigriig, fof esamplee pawjsisra greatarincision dor ancesoihg the joint,

T STk o L b g2 %

eg@efli g . &romphgy gﬁéipég%wpfrzace, wherein the

keel Ts in a recessed positl omthe nedial and

| pierpl Si dfy inddi thd BEvied RGN indEicCh aﬁ%ev%%l:%ﬁateato
portion of the superior surface sits W thin Pl ane.
7gse thedncigigos imasiedaterally arirgdiallylte ta eatsila terdenpodt | on

DA BBcaUBBIL S U420 KBS Pt M Aty

1ar tigHfet pachhan syndviah@rerb&% hetvkrfeinn atdiddibe befihedf of

tt?)% psa't'e["’aér ifoJeschgéf & gd;;h@?ets .csz’;gintbse }gnw\}e?i. Prior to resurfacing-
the natural patelia -620, the knee should be manually taken through several
range of motion maneuvers to determiné whether subluxation is present. If
subluxation is present, then it may be necessary to medialize the implant
600. The natural patella can then be cut in a planar, or flat, manner such

that a flat surface is presented to the implant. The geometric center of the



a plane substantially mates-with a planar cut on a
surface of the femur. 116." The inplant of claim99
wherein the tibial conponent has a done positioned on
WO 20513t%. 117. The inpl ant_of cl ai m 116 wher &GH/4$3004/039714
dome is positioned.on the ﬁl ate such that an apex of
the donme is off-center a center point of the plate.
118. The inplant of claim 116 wherein an apex of the
donme is positioned to correspond to a patella ridge.
Lh3tenl oA pigh rf‘l‘% Yinhe bbMefic QLAY the
yle surface’is are receIVIng
| nrpp@nt 600L20. ora‘ebretoIamharrmeomplanaﬁﬁa Isme\mla ﬁza fome or
I r
Ieas %gr?é% %girﬂ%s%uér acetf afeg %r'ﬁ%{g?tﬁ ’Q‘Q{'UFI%SS?
oraecemtalnﬁapewmmoﬁheﬁmplaet BO&pI ant. 121. The i npl ant
of claim 119 wherein the fenoral -condyle surface is
pi{et8led bWl.reMivéng cartilage. 122. The inplant of
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“conprising: a tibial conmponent, wherein the tibial
conmponent replaces a tibial surface of the
ti biofenoral articulation surface; a patella
conponent designed to replace a-patella surface of a
patel | of enoral articulation surface; and



a fenoral conmponent, wherein the fenoral conponent
replaces a fenoral, the fenoral conponent including
a superior surface and an inferior surface wherein
the superior Surface is configured to conmunicate
with a fenoral condyle and the inferior surface is
configured to conmmunicate with the tibial conponent
and the patella conponent, wherein at |east a
portion of the superior suQ%gce has a
t hr ee- di nensi onal shape that substantially matches
the shape-of at least a portion of an uncut articul ar
. the superior surface of the inplant
VVHa%3§s. §¥%§&34. The i nplant system of claim 133
wherein the fenoral conponent has a thickness
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SXSthIOf cl aim 133 wherein the fenoral conponent has
surigCe A PRABEEN Ut he cartilage defect in a patient

plus a predeterm ned offset value. 139. The inpl ant

system of, cl ai m 133 wher.ei e f ral ¢ onent |s_ ..
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patidhf Oy. 140. The inplant systemof claim133 further
having a structure for attachnment on at |east one
surface. 141. The inplant system of claim 140 wherein
3. ‘I%Bgmﬁahy&ftéﬂéi@l f Qheftlid BRNABENt has & ehisikHeed of 85%10f a cartilage
ridges, peas, pins, cross-nenbers, roll-bars,
defeqtifce 8Bkt ens, teeth and protrusions. 142. The
i npl ant system of claim 133 wherein the superior
surface of the fenoral conponent has a substantial
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ac%ﬁ%ﬁé%%&%?&ﬁyle- 82 143. The inplant systemof claim
wherern one or nore conponents are sized using

a patiendy sizing. 144. The inplant system of claim 133
wherei n one or nore conponents are manufactured
usi ng standard casting techni ques. 145. The inpl ant
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c ri rail extending fromthe Superior surface
a;ygﬁg@ﬁgﬁﬁﬁegvﬂg%ial or lateral side. 146. The inpl ant
system of claim 133 wherein the inplant further
6. T%% I rpla%?gf ﬁaifkneg,lwherein said offset value can be selected to adjust for axis
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extending fromthe superior surface, wherein the keel
is in a recessed position-from the nedial and
| ateral side. 147. The inplant system of claim 133
wherein a portion of the superior surface sits
within a plane. 148. The inplant system of claim 147
wherein the portion of the superior surface that
sits within a plane mates with a planar cut on a
surface of the ferur. 149. CT?he i mpl ant system of
claim 133 wherein the portion of the superior surface
that sits within a plane substantially mates with a
%granFH[t cidlth ﬁw?é‘r"efr@ﬁ% RhtelifiohfimEs oneléromoFéhﬁoiogacaHy
system of clalm 133 wherein the tibial
ac“t‘%ﬁﬁ?é‘i’{@r‘ﬁ' has a dome positioned on a plate. 151. The
i mpl ant system of claim 150 wherein the done is
9. m%stﬁnblaﬂpgp%ié%ﬁw % WReRifihe implphistRatedamitpd esiddfcalipactive
dome"1's off-center a center point of the plate. 83
mategal. The inplant system of claim 150 wherein an apex
of the done is positioned to -correspond to a patella
10. Fl"hg%p!aﬁpgf daTI'?\e1 Wﬁ@e%e%p@hﬁis%msé‘dﬂ@f £hiata or metal alloy
condyl e surface is prepared for receiving
a”thhBOVWﬁT ant. 1.54. The inplant of claim 153 wherein
the fenoral condyle surface is prepared by formng
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i npl ant. 157. The inplant of claim 153 wherein the
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targeted anatorry of a joint. 160. The inplant of
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porfigrgefiepateliniisarfa¢edrg. 161. The inplant of claim 133
wherein the i rrpl ant is a system corrpri sed of a
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have a slope refative to a longitudinal axis through at least a portion of the implant and
further wherein the slope of the superior surface relative to the slope of the inferior
surface is selected from the group consisting of: positive, negative, and null.

16. The implant of claim 1 wherein the external surface. of the implant approximates
the shape of one of the condylar, trochlear, tibial and patellar articular surfaces.

17. The implant of claim 1 wherein a condyle mating surface of the implant has at least

one planar surface for mating with a condyle surface.

18. The implant of claim 17 wherein a femoral condyle surface is prepared for

receiving the implant.



162. The inplant of claim 133 wherein a thickness of
the inplant at a |location irs adjusted to account for
at | east one of valgus deformty, varus deformty and
flattening. 163. The inplant of claim 133 further
havi ng a bevel ed edge. 164. The inplant of claim 133
further having a chanfer cut. 165. The inplant of
claim 133 further having a fillet. 166. The i npl ant
of claim 165 wherein the fildlet is exterior to a
posterior portion of a tibral spine. 167. A
prosthetic device for a knee joint.conprising: a

18. ﬁﬁg%eﬂanpéméam THRBRIE N ferfitdl AGidHetsRFaB st dreparad tora

bottom portion with a curved | ateral edge
receiBeE dpRIMRAN, and a superior surface and an inferior
- surface, wherein the superior surface opposes at

| east a portion of the condyle of the fenur and the
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In at least a portion of the superior surface
has a three- dinensional shape that substantially
20. Fm{e Gh Eﬁ‘mf &ec@&apﬁrhgeirf‘a farfidral céﬁd?%rédn%e? o pr@Pared 'Pﬁ%movmg
articular surface e superror surface of th
borenpl ant abuts ; and a trochl ear groove conponent
along the top portion of the device, 85 wherein the
bottom portion of the fenoral condyle conponent
21. Teenpiahesk deydtiwhaersir be sot@ylaisndddesis prenaned knemoving
rtk[mnt surface. 168. An inplant system conprising: a
ca conmponent, wherein the tibial conponent
replaces the tibial surface of the tibiofenora
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leadt Re PpRirek boﬁf@da)tbahatarw;mcmb at ieast oy flaser sandca of the implant.
tibiofenoral articulation surface, the fenora
conmponent including a superior surface and an
23. TRE§hpaht SAHIdiRCEwheidieinelimpldhe issdaptdDirord W Ifodge of implants.
opposes at |least a portion-of the condyle of the
femur and the trochlea, and the inferior surface
24. ?HQ%S@n@éf 8RSt wheRM hieamplint IsheurditRiimblangn@o 88 Heision of
and a patella, and wherein at |least a portion of the
10 qu@etEsér surface has a three-di mensional shape that
substantially matches the shape of at |east a portion
of an uncut articul ar surface that the. superlor
. 25. Thefmplents daien 1 whesin thedupiant rrpraipivdimpiagted Waap incision
6&9@?&%& the tibial conponent and f enor al component is
ynmetric. 169. An inplant system conprising: a
t|b|aI conponent,  wherein the tibial conponent
I A
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27. The implant of claim 1 wherein the range of motion of the joint is restored fo

between 90-28.8% of normal joint moticn.



patel | of enoral articulation surface; a fenoral
conponent, wherein the fenoral conponent replaces a
fenoral surface of the patellofenoral articulation
surface and a tibiofenoral articulation surface, the
fenoral conponent including a superior surface and an .
inferior surface, wherein the superior surface
opposes at |l east a portion of the condyle of the

femur and the trochlea, angh the inferior surface
opposes at least a portion of the tibial conponent
and the patella conponent, ‘and wherein at |east a

28. PAE§heanods ddie SWREkirtkhe rangd Giagotitmsofahe joint is restored to
t hr ee- di nensi_onal shaPe t hat substantially matches

bet“t’?@‘ hEpe? 6rof BPMTRALP MeliYbr ti on of an uncut
artl cular surface that the superior surface of the
npl ant abuts, wherein at |east one of the tibi al

29. F éwaﬁnw@l%@t%whﬁ%wﬁém ofiraotipgyatdig jond is restorest o
ber P8RS 0% dENdAI foRt btkAee | oi nt comprising: a
enoral condyl e conponent having a superior surface

and an inferior surface. and a top portion and a
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t hérebet ween, wherein the superior surface opposes at

asaoaaémoaﬂm@pnﬂmmﬁ@mmihe condyle of the fenur and the
trochlea, and the inferior surface opposes at |east a
portion of a tibial surface and a patella, and _
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33. The impiant m%%lsm 1 wEerem a portion of the superior surface sits within a plane.

34. The implant of claim 33 wherein the portion of the superior surface that sits within

a plane mates with a planar cut on a surface of the femur.
35. The implant of claim 1 wherein the implant mimics an anatomy of a healthy joint.

36. The impiant of claim 1 wherein the implant mimics an anatomy of a joint priorto
surgery. '

37. The implant of claim 1 wherein the implant mimics a targeted anatomy of a joint.

38. The implant of claim 1 wherein the implant is placed within a joint space during a
surgery without performing ligament balancing.
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39. The implant of claim 1 wherein the implant is a system comprised of a condylar

implant and a patella mating impiant.

40. The implant of claim 1 wherein a thickness of the implant at a location is adjusted
to account for at least one of valgus deformity, varus deformity and flattening.

41. The implant of claim 1 further having a beveled edge.
42 The implant of claim 1 further having a chamfer cut.
43. The implant of claim 1 further having a fillet.

44 The implant of claim 43 wherein the fillet is exterior to a posterior portion of a tibial

spine.

45. A kit for repairing a knee comprising :
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a femoral condyle implant comprising a bone-facing femoral implant surface

and a joint-facing femoral implant surface; wherein the bone-facing femoral implant
surface opposes at least a portion of the femoral condyle and the trochiea, and the
joint-facing femoral implant surface opposes at least a portion of a tibial surface and a
patella; and further wherein at least a portion of the bone-facing impiant surface has a
three-dimensional shape that substantially matches the shape of at least a portion of
an uncut articular surface that the boneéfacing surface of the implant abuts; and

a patellar implant comprising a first surface that engages the femur mating
surface of the patelia and a second surface that engages the patelia.

48. A prosthetic device for a knee joint comprising:

a femoral condyle component having a superior surface and an inferior surface and a
fop portion and a bottom portio'n with a curved lateral edge extending therebetween;
wherein the superior surface opposes at least a portion of the condyle of the femur
and the trochlea, and the inferior-surface opposes at least portion of a tibial surface
and a patella, and wherein at‘ jeast a portion of the superior surface has a three-
dimensional shape that substantially matches the shape of at least a portion of an

uncut articular suface that the superior surface of the implant abuts; and
a trochiear groove component along the top portion of the device,

wherein the bottom portion of the femoral condyle component terminates prior to a

sulcus terminais on the joint surface.
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47. The prosthetic davice of claim 46 wherein the device has a thickness determined

by a cartilage defect in a patient.

48. The prosthetic device of claim 46 wherein the device has a thickness of about 85%

of a cartilage defect in a patient.

4%, The prosthatic device of claim 46 wherein the device has a thickness of between

65% and 100% of a cartilage defect in a patient.

50. The prosthetic device of claim 46 wherein the device has a thickness of the

cartilage defect in a patient plus a predetermined offsef value.

51. The prosthetic device of claim 46 wherein the device is constructed of a material

~comprising metal or metal alioy.

52. The prosthetic device of claim 46 further having a structure for attachment on at

least one surface.

53. The prosthetic device of claim 52 wherein the structure for attachment is selected

from ridges, pegs, pins, cross-members, cruciate stems, teeth and protrusions.

54. The p'rosthetic device of claim 46 wherein the implant further comprises a rail

extending from the superior surface on one of a medial or lateral side.

55, The prosthetic device of claim 46 wherein the impiant further comprises a keel
extending from the superior surface, wherein the keel is in a recessed position from

the medial and laterai side.

56. The prosthetic device of claim 46 wherein a portion of the superior surface sits

within a plane.
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57. The prosthetic device of claim 56 wherein the portion of the superior surface that

sits within a plane mates with a planar cut on a surface of the femur.

58. The prosthetic device of claim 58 wherein the portion of the superior surface that sits

within a plane substantially mates with a planar cut on a surface of the femur.

59. A prosthetic device for a knee joint comprising:

a femoral condyle component having a top portion and a bottom portion with a
curved lateral edge therebetween, and a superior surface and an inferior surface, wherein
the superior surface oppoées at least a portion of the condyle of the femur and the
trochlea, and the inferior surfacé opposes at least a portion of a tibial surface and a
patella, and wherein at least a portion of the superior surface has a three-dimensional
shapa that substantially matches the shape of at least a portion of an uncut articutar

surface that the superior surface of the implant abuts ; and

a trochlear groove component along the top portion of the device, wherein the
bottom portion of the femoral condyle component terminates at a suicus terminalis on

the knee joint surface.

60. The prosthetic device of claim 5¢ wherein the device has a thickness determined

by a cartiiage defect in a patient.

61. The prosthetic device of claim 59 wherein the device has a thickness of about 85%

of a cariilage defect in a patient.

62. The prosthetic device of claim 59 wherein the device has a thickness of between

65% and 100% of a cartilage defect in a patient.

63. The prosthetic device of claim 59 wherein the device has a thickness of the

cartilage defect in a patient plus a predetermined offset value.

84. The prosthetic device of claim 59 wherein the device is constructed of a2 maierial

comprising metal or metal alioy.
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65. The prosthetic device of claim 58 further having a structure for attachment on at

least one surface.

66. The prosthetic device of claim 59 wherein the structure for attachment is selected

from ridges, pegs, pins, cross-members, cruciate stems, teeth and protrusions.

87. The prosthetic device of claim 59 wherein the implant further comprises a rall

extending from the superior surface on one of a medial or lateral side.

68. The prosthetic device of claim 59 wherein the implant further comprises a keel

extending from the _
superior surface, wherein the keel is in a recessed nosition from the medial and iateral

side.

89. The prosthetic device of claim 59 wherein a portion of the superior surface sits

within a plane.

70. The prosthetic device of claim 69 wherein the portion of the superior surface that

sits within a plane mates with a planar cut on a surface of the femur.

71. The prosthetic device of claim 89 wherein the portion of the superior surface that

sits within a plane substantially mates with a planar cut on a surface of the femur.

72. The implant of claim 59 wherein a femoral condyle surface is prepared for

re'ceiving the implant.

73. The implant of claim 72 wherein the femoral condyle surface is prepared by-
forming at least one pianar surface to mate with the at least one planar surface of the

implant.

74. The implant of claim 58 wherein a femoral condyle surface is prepared by

removing bone.
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75. The impiant of claim 74 wherein the condyle surface is prepared by removing

cartilage.

76. The implant of claim 74 wherein the condyle surface is prepared by forming at

least one planar surface to mate with the at least one planar surface of the implarnit.
77. The impiant of claim 59 wherein the implant mimics an anatomy of a healthy joint.

78. The impiant of claim 59 wherein the implant mimics an anatomy of a joint prior to

surgery.
79. The implant of ciaim 59 wherein the implant mimics a targeted anatomy of a joint.

80. The implant of claim 59 wherein the implant is placed within a joint space during a

surgery without performing ligament balancing.

81, The implant of claim 59 wherein the implant is a system comprised of a condylar

implant and a patellar mating implant.

82. The implant of claim 58 wherein a thickness of the implant at a location is adjusted

to account for at least one of valgus deformity, varus deformity and flattening.
83. The implant of claim 59 further having a beveled edge.

84. The implant of claim 59 further having a chamfer cut.

85. The implant of claim 58 fur’{her having a fillet.

86. The implant of claim 85 wherein the fillet is exterior to a posterior portion of a tibia

spine.
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87. An implant suitable for a distal femur in a knee joint having a superior surface and
an inferior surface wherein the superior surface is configured to communicate with the
femoral surface of a tibiofernoral articulation surface and the inferior surface is
configured to cornmunicate with the tibial surface of the tibiofemoral articulation

~ surface, wherein at least a portion of the superior surface has a three-dimensional
shape that substantiaily matches the shape of at least a portion of an uncUt articular
surface that the superior surface of the implant abuts.

88. The implant of claim 87 wherein prior to an implantation step, a bone cutis

performed on the surface of the femur.
- 89. The implant of claim 87 wherein the bone cut is posterior.

90. The implant of claim 89 wherein the implant has a high posterior extension along

the fernoral condyle.
91. The implant of claim 80 wherein the knee joint has a high degree of knee ﬂe_xion.

g2. The implant of claim 87 wherein the portion of the superior surface is greater than

2 cm in length.

93. The implant of claim 87 wherein the impiant further comprises a rail extending from

the superior surface on one of a medial or lateral side.

94. The implant of claim 87 wherein the implant further comprises a keel extending
from the superior surface, wherein the keel is in a recessed position from the medial

and lateral side.

85. The implant of claim 87 wherein a portion of the superior surface sits within a

plane.

96. The implant of claim 95 wherein the portion of the superior surface that sits within

a plane mates with a planar cut on a surface of the femur.



304 310306 302 312 300 314 FIG 3C 14/37 r |~ 302
FIG 3D 306 304 3F 3F FIG 3E 306 304 302 FIG 3F
15/37 1012 1000 d o . 0. 0 o. 1010 0 O 306 o 100
.; :: Il io 0 : O 1006 1004 0 0 O 1002 300 FI G
3G00 p O

77

97. The implant of claim 87 wherein the portion of the superior surface that sits within

a plane substantially mates with a planar cut on a surface of the femur.

98. The implant of claim87 further having an attachment structure, wherein the
structure for attachment is selected from ridges, pegs, pins, cross-members, cruciate

stemns, teeth and protrulsions.

29. An implant system comprising:

a tibial component, wherein the tibial component replaces a tibial surface of a.
tibiofemoral articulation surface; anda femoral component, wherein the femoral
component replaces a femoral surface of the bateliofamoral articulation surface and a
tibiofemoral articulation surface, the femoral component including a supérior surface
and an inferior surface wherein the superior surface opposes a femoral condyle and
the inferior surface is configured to communicate with the tibial component, wherein at
least a portion of the superior surface has a three-dimensional shape that substantiaily
matches the shape of at least a portion of an uncut articular surface that the superior

surface of the implant abuts

100. The implant system of claim 99 wherein the femoral component has a thickness

determined by a cariilage defect in a patient.

101. The implant system of claim 99 wherein the tibial compenent has a thickness

determined by a cartilage defect in a patient.

102. The implant system of claim 99 wherein the femoral component has a thickness

of about 85% of a cartilage defect in a patient.

103. The impiant system of claim 99 whe%ein the femoral component has a thickness
of between §5% and 100% of a cartilage defectin a patient.
104. The implant system of ctaim 99 wherein the femoral component has & thickness

of the cartilage defect in a patient plus a predetermined offset vaiue.
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104. The implant system of claim 99 wherein the femoral component has a thickness

of the cartilage defect in a patient plus a predetetmined offset value.

105. The implant system of claim 89 wherein the femoral component is constructed of

a material comprising metal or metal alloy.

106. The implant system of claim 99 further having a structure for attachment on at

ieast one surface.

107. The implant system of claim 106 wherein the structure for attachment is selected
from ridges, pegs, pins, cross-members, cruciate stems, teeth and protrusions.

108. The implant system of claim 99 wherein the superior surface of the femoral
compaonent has a substantially flat section designed to mate with a bone cuton a

femoral condyle.

109. The implant system of claim 92 wherein one or more components are sized using

x-ray sizing.

110. The implant system of claim 99 wherein one or more components are
manufactured using standard casting techniques.

111. The impiant of ctaim 89 wherein the implant further comprises a rail extending
from the superior surface on one of a medial or lateral side.

112. The implant of claim 89 wherein the implant further comprises a keel eidending
from the superior surface, wherein the keel is in a recessed position from the medial

and lateral side.

113. The implant of claim 98 wherein a portion of the superior surface sits within a

piane.
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114. The implant of claim 113 wherein the portion of the superior surfac.e that sits

within a plané mates with a planar cut on a surface of the femur.

115. The implant of claim 99 wherein the portion of the superior surface that sits within

a plane substantially mates with a planar cut on a surface of the femur.

116. The implant of claim 99 wherein the tibial component has a dome positioned on a

plate.

117. The implant of claim 116 wherein the dome is positioned on the piate such that

an apex of the dome is off-center a center point of the plate.

118. The implant of ciaim 116 wherein an apex of the dome is positioned to

correspond to a patelia ridge.

119. The implant of claim 99 wherein a femoral condyle surface is prepared for

receiving the implant.

120. The implant of claim 119 wherein the femoral condyle surface is prepared by

forming at least one planar surface to mate with the at least one planar surface of the

implant.

121. The implant of claim 119 wherein the femoral condyle surface is prepared by

removing cartilage.

122. The implant of claim 119 wherein the femoral condyie surface is prepared by

forming at least one planar surface to mate with the at least one planar surface of the

implant.
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123. The implant of claim 119 wherein the implant mimics an anatomy of a healthy joint.

124. The implant of claim 99 wherein the implant mimics an anatomy of a joint prior to surgery.

125. The implant of claim 99 wherein the implant mimics a targeted anatomy of a joint.

126. The implant of claim 98 wherein the implant is placed within a joint space during a surgery

without performing ligament balancing.

127. The implant of claim 99 wherein the implant is a system comprised of a condylar imbk'ant.'

and a patella mating implant.

128. The implant of claim 99 wherein a thickness of the implant at a location is adjusted to

account for at least one of valgus deformity, varus deformity and flattening.

129. The implant of claim 99 further having a beveled edge.-
130. The implant of claim 99 further having a chamfer cut.
131. The implant of claim 99 further having & fillet.

132. The implant of claim 131 wherein the fillet is exterior to a posterior portion of a tibial spine.

133. An implant system comprising: ) _
a tibial component, wherein the tibial component replaces a tibial surface of the

tihioferoral articulation surface;

a patelia component designed to replace a patella surface of a pateliofemoral
articulation surface; and

a femoral component, wherein the femoral component replaces a femoral, the |
femoral component including a superior surface and an inferior surface wherein the superior
surface is configured to communicate with a femoral condyle and the inferior surface is
configured to communicate with the tibial component and the patella component, wherein at
least a portion of the superior surface has a three-dimensional shape that substantiaity
matches the -shape of at least a portion of an uncut articular surface that the superior

surface of the implant abuts.
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134. The implant system of claim 133 wherein the femoral component has a thickness

determined by a cartilage defect in a patient.

135. The implant system of claim 133 wherein the fibial component has a thickness

determined by a cartilage defect in a patient.

136. The implant system of claim 133 wherein the femoral component has a thickness
of about 85% of a cartilage defect in a patient.

137. The implant system of ¢claim 133 wherein the femoral component has a thickness
of between 65% and 100% of a cartilage defect in a patient.

138. The implant system of claim 133 wherein the femoral component has a thickness
of the cartilage defect in a patient plus a predetermined offset value.

139. The implant system of claim 133 whereih the femoral component is construcied
of a material comprising metal or metal alloy.

140. The implant system of claim 133 further having a structure for attachment on at
ieast one surface.

141. The implant system of claim 140 wherein the structure for attachment is selected
~from ridges, pegs, pins, cross-members, roll-bars, cruciate stems, teeth and
protrusions.

142. The implant system of claim 133 wherein the superior surface of the femoral
component has a substantially flat section designed to mate with a bone cut on the
femaoral condyle.
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143. The implant system of claim 133 wherein one or more components are sized

using x-ray sizing.

144. The implant system of claim 133 wherein one or more components are

manufactured using standard casting techniques.

145. Th_e implant system of claim 133 wherein the implant further comprises a rail

extending from the superior surface on one of 2 medial or laterat side.

146. The implant system of ctaim 133 wherein the implant further comprises a keel
extending from the superior surface, wherein the keel is in a recessed position from

the medial and iateral side.

. 147. The implant system of ¢laim 133 wherein a portion of the superior surface sits

within a plane.

148. The implant system of claim 147 wherein the portion of the superior surface that

sits within a plane mates with a planar cut on a surface of the femur.

149. The implant system of claim 133 wherein the portion of the superior surface that

sits within a plane substantially mates with a planar cut on a surface of the femur.

150. The implant system of claim 133 wherein the tibial component has a dome

positioned on a piate.

151, The implant system of claim 150 wherein the dome is positioned on the plate

such that an apex of the dome is off-center a center point of the plate.
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152, The implant system of claim 150 wherein an apex of the dome is positioned to

correspond fo a paiella ridge.

153. The implant of claim 133 wherein a femoral condyié surface is prepared for

receiving the implant.

154. The implant of claim 153 wherein the femoral condyle surface is prepared by
forming at least one planar surface to mate with the at least one planar surface of the

implant.

155. The implant of claim 153 wherein the femoral condyle surface is prepared by

removing cartilage.

156. The implant of claim 153 wherein the femoral condyle surface is prepared by
forming at least one planar surface to mate with the at least one planar surface of the

implant.

157. The implant of claim 153 wherein the implant mimics an anatomy of a healthy

joint.

158. The implant of claim 133 wherein the implant mimics an anatomy of a joint prior

to surgery.

159, The implant of claim 133 wherein the implant mimics a targeted anatomy of a
joint.
160. The impiant of claim 133 wherein the impiant is placed within a joint space during

a surgery without performing figament balancing.

1681. The implant of claim 133 wherein the implant is a system comprised of a condyiar

implant and a patella mating implant.
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162. The implant of claim 133 wherein a thickness of the implant at a location is
adjusted to account for at least one of valgus deformity, varus deformity and flattening.

163. The impiant of claim 133 further having a beveled edge.
164. The impiant of claim 133 further having a chamfer cut.
165. The implant of claim 133 further having a fillet.

166. The impiant of claim 165 wherein the fillet is exterior to a posterior portion of a
tibiai spine. ‘

167. A prosthetic device for a knee joint comprising:

"a femoral condyle component having a top portion and.a bottom portion with
a curved lateral edge therebetween, and a superior surface and an inferior surface,
wherein the superior surface opposes at least a portion of the condyle of the femur
and the trochlea, and the inferior surface opposes at least a portion of a tibial surface
and a patella, and wheréin at least a portion of the superior surface has a three-
' dimensional shape that substantially matches the shape of at ieast a portion of an

uncut articular surface that the superior surface of the implant abuts ; and

a trochlear groove component along the top portion of the device,
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wherein the bottom portion of the femoral condyle component terminates

beyond a sulcus terminalis on the knee joint surface.

168. An implant system comprising:
| a Vtibial component, whereiri the tibial component replaces the tibial surface of
the tibiofemoral articulation surface;

a femoral component, wherein the femoral component replaces a femoral
surface of the patellofernoral articulation surface and a tibiofemaral articulation
surface, the femoral component including a superior surface ancf an inferior surface,
wherein the superior surface opposes at least a portion of the condyle of the femur
and the trochiéa, and the inferior sur‘fé'ce opposes at least a poriion of the tibial
component and a patelia, and wherein at least a portion of the superior surface has a
three-dimensional shape that substantially matches the shape of at least a portion of
an uncut articuiar surface that the superior surface of the implant abuts; and

wherein at least one of the tibial component and femoral component is

asymmetric.

169. An implant system comprising:

a tibial component, wherein the fibial component replaces the tibial surface of
the tibiofemoral articulation surface; ' .

a patella component designed to replace a patellar surface of the
patellofemoral articutation surface; _ '

a femoral component, wherein the femoral component replaces a femoral
surface of the pateliofemoral articulation surface and a tibiofermoral articulation
surface, the femoral component including a superior surface and an inferior surface,
wherein the superior surface opposes at least a portion of the condyle of the femur
and the trochlea, and the inferior surface opposes at least a porﬁbn of the tibial
component and the patella component, and wherein at least a portion of the superior
surface has a three-dimensional shape that substantially matches the shape of af least
a portion of an uncut articular surface that the superior surface of the implant abuts,

wherein at least one of the tibial, femoral and patella component is asymétrical.

170. A prosthetic device for a knee joint comprising:
a femoral condyle component having a superior surface and an inferior surface

and a top portion and a bottom portion with a curved surface extending
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therebetween, wherein the superior surface opposes at least a portion of the condyle
of the femur and the trochlea, and the inferior surface dpposes at least a portion of a
tibial surface and a patefla, and wherein at least a portion of the superior surface has a
three-dimensional shape that substantially matches the shape of at least a portion of
an uncut articular surface that the superior surface of the implant abuts; and

a trochlear groove component along the top portion of the device, wherein the

bo_ttom'péf‘cion of the femoral condyle component terminates after a sulcus terminalis.



