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Pat ent Application For PATI ENTSELECTABLE KNEE JO NT
ARTHROPLASTY DEVI CES FI ELDOF THE | NVENTI ON [ 0001] The

w@e@sen240 nventi on rel ates to orthopedi c et hoPST/US2004/039714

systens and devices and nore particularly relates to
met hods, systens and devices for articular resurfacing
in the knee. BACKGROUNDOF THE | NVENTI ON [ 0002] There
are various types of cartilage, e.g., hyaline

Found Z?et e ar i cul aP oL AGRIAETR oncs, ©. o, in the
fo i
bl i ny nbeTAT SREEEIARLs s fonP ARttt Bripe

Articular cartil age IplEiﬂ){)lml'NEI%(IEﬁﬁgd to the
under | yi ng bones and | ess than 5mm

in thickness in human joints, with considerable
vari0801bn defbadrergnbinvention relates tarafthopedisimetheds; hi n

t he?ysfén% nd 893cds ﬁQ#JnBr& ﬂlédl?f%premés @ H{\éfﬁ'&i?% tems

ity o reparr; anage o car age pr §0CEy
by @nddevess fouatticaler resetfacin@indhakdeer osteoarthritis,
or trauma can | ead to serious physical deformty and

debi litation. Furt BRERBRSUNESE THETRVENTAN cul ar
cartilage ages, itS tensiTe propertres change. The

superficial zone of the knee articular cartil age
exhi®8P2k an iTAefecA[8aripus Res pEcastingat ¢ hyaling qaﬁéage

thi g ﬁlﬁ@@éﬂ'ﬁla@é Hy&fhe @d‘rﬁlS?e \@"fbﬁr'?b h thg%?ﬁc‘%@a?%ﬁrfafes of

mar kedly with age as detec damage to
col bagsne.gc duthe Jaints, ﬁ@dsﬁnes@@nsehleéc@;rm@a@ngmﬁasme@tb

7 O oG RBiEr M RaBleRbing! FREL N AFREGERT Y

tensi| € stren i ncreasi ng age,
coI attagbad t@ﬂneaﬂdedweg baoes appegasures @emeéimé@s thareSmm in
ob i€ k
e KRR U GRS Wil Eond B Vst it gn the
carjoint agethei site vathimthetjbiat., i f sufficiently devel oped,

CorOBBEE 2B BaAloB R A, B PR e

t hraauntijhge produced by disease, such as rheumatmd 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 cartilage exhibits an
increase in tensile strength up to the third decade of life, after which it
decreases markedly with age as detectable damage to type Il collagen
occurs at the articular surface. The deep zone cartilage also exhibits 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 damage.
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a nunber of approaches. One approach includes the use
of matrices, tissue scaffolds or other carriers

woopsasized with cells (e.g., chondrocytes, chopdros3e039714

progenitors, stromal cells,2nesenchymal stemcells,
etc.). These solutions have been described as a
potential treatnent for cartilage and neni scal repair
or replacenent. See, also, Internati onal Publ [ cati ons

WO 1719 to Fof onof f ubl i hed,Oct

WooBPods 5 1 Sher amage kel oIk feRaaen s aidetsed thigyoh
VWhMB&%ﬂ@pP@bﬁéQ’awﬂe d@gﬁialcﬁ hedudeRItRE udd of Aafkes,

U S, Patent 283,980 Bl to Vibe-Hansen et al.

i sdlisshe S@?ﬁ%‘i’ﬁ)@r other CRIUAIS implgntepyitiyelinde. g5 chandragytes.o
NaUgHoharbcl SptegetiRf$ @E}anailcel%99\%seﬁél'§ma'f’§fe?rf‘éellgbetc ).

5,769,899 to Schwartz et al | ssued June
U. S hesgisohttiong have begn described as gipgtential tipatmestios gartilage

SepirRiThehiscal ré&ﬁlﬁor He’pl%cerﬁ@ﬁte @%e I\Qso Ein@f’ri‘atléﬁgl Iﬂ%llcatlolqg

Vacanti et al. 1ssued

5, 190 4511 teame@npf(apu@lshed Qﬂt@ﬂ Nér t99BHVOQ Y1672 fos,
o5 or @ al. codbidncdd fobRogper o 74035 Wihogtighn
| ssuubtisimstMatsbr 15, 20004/, SUPStenPHDeGLQBNSBO@128Niﬂ@ﬂénsen
o 3tk SEptEeh 4 80015l o Bemnd Binds 77 i Riton
cl iis$usgl Denenurands 1998, .81 Bategt Nor@iﬁﬁ%%@r@ﬁch@r&zeteﬂl s
s are R, Bne 23 5 1S, HERENR' 4Ry 85 F IR CAGRN b E iSuea
rratSErjtelhbercm 1986, Hcsh|F¥W@1taalmt6|qaho1l369bc/aa?ntg?g§nlgl$medor
ot ATt 7218 s, el e B e tp LplaR o1, Sfeddgarch
l\/br:?ﬂp\ﬁe%, w.lse thﬂllc)l s,;anenguﬁzmgﬁprg?tagﬁl ﬁdsegg gg ol30 9993,
e i PaRBL bEr 6 3ah dege0 BRrek SeA s egmea s 299
by w snPafeﬁmat 6,081 t1be td Rluﬁger\/éttah |§5Lﬂ6¢ﬁlgh§¢ %eg r%(e)?? Cand

for exanmple, 9
Ferdisy Batest Roef 70505 g Branseassuecgi 11 JoeBebianeveto

g fcﬁiﬁltcgﬁl\%utécgn%gﬂﬁb?o%glc tephaérhelBihaterialXéizh 44 afiograft and
at en :
autograft systems and tissue scaffolds have been uncertain since most of

these materials do not achieve a morphologic arrangement or structure
similar to or identical to that of normal, disease-free human tissue it is
intended to replace. Moreover, the mechanical durability of these biologic
replacement materials remains uncertain.

[0005] Usually, severe damage or loss of cartilage is treated by
replacement of the joint with a prosthetic material, for example, silicone,
e.g. for cosmetic repairs, or metal alloys. See, e.g., U.S. Patent No.
6,383,228 to Schmotzer, issued May 7, 2002; U.S. Patent No. 6,203,576
to Afriat et al., issued March 20, 2001; U.S. Patent No. 6,126,690 to
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to Afriat et al., issued March 20, 2001; U.S. Patent
No. 6,126,690 toAteshian, et al., issued Cctober 3

usual Iy associated with | oss of underlying tissue and
bone wi thout recovery of the full function allowed by
the original cartilage and, with sone devices, serious
| ong-term conplications associated with the | oss of

' f t f
L Lt e
i npdevides i$ 0@y assodidted withdoss ofamdbripg a&tuewld'ab@e

onyitout PR Sor B I SRR ot b7 ! G clflidle 4R
maj With ‘éomé Iﬂemeeé sevbtiionhaemn pusmplmétuomsasstohatemwrtlmme
space i eane

L
pat bfEdlysis BAA alsstiesdenind. &th@mmt 5,593,450 to Scott

et al. 1ssued January 14 es an oval doned
shal9986hat el %&”E?roﬁ' @§§h§°pjrq€3'§s ﬁf%é@ﬁ@é”‘@sﬁ’&s r}g require

f e”&lr@ﬂcapr@g@&fd)ﬂrﬂf thd@htire BRIcURe Suffide sfumeydresorasones, or a
articulating surfaces. The two ondgl es neet. Eog%orm a

sec@ﬁﬂ”‘iﬂbéfﬁ"&é‘?"t@Fh?@?é’r%qﬁ‘]’uﬁsd eJRALOY [SBACK IS onent
t haFea?rfetd' t6 lf't ?He%iterW' dfithe proB@etist Thehearmmgresdlits in a loss of

conponent. A patella conponent is 8(50\“ ed to en ge

t hetfﬁrm@ﬁn@abor@rﬁg% U'§) Ratepis, 593,480 tubcotet 3l gstl
pr o?%r}]ebf teﬁ) ga}%%kfs%g Gl %’ﬁéd’ deapéfé‘l%eprosthesus The

I NC es atib rrponent and
rrenpwsmesmqu@moralmmnogeatda@&le@!u@eﬁ o @rﬁ@é@é@sw th

t he Ftlcgl'aﬁlmg g%qug]eﬁi\ mpleg?né’eﬂ’mﬁwré §&dond trochlear

engggerrent varrety of materials can be used
in gﬁqoklaandglda ond tiialwiortpoaenptrthat articylates mith reseashtasthe

R L

6, 4t1r8cr9@air dddoven LRBnPatagt 6,890444 Beltohetal. issuedoty, 18,2600

14, Sbbig56% gfkas BrobiitypbipOEEy 3958 ftporehf 4da"

I S s H%dn;s%b/co’r’npo?ﬁﬁﬂthat).s&d aPtEiden beNmgage@with @otiRal t o
Ot e SR Bihgimerl 2 U S e

[0007] 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
Miehlke et al. issued May 14, 2002; U.S. Patent No. 6,383,228 to
Schmotzer issued May 7, 2002; U.S. Patent No. 6,344,059 B1 to 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. Patent 6,013,103 to Kaufman et al. issued
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WO 205851208 t o Kaufrman et al.

i ssued March 20, 2001; U.S. Patent No. 6,126,690 to
Ateshian et al. issued October 3, 2000; U.S. Patent

I npl antation of these prosthetic devices is usually
associated with oss of underlying tissue and bone
wi thout recovery of the full function allowed by the
original cartilage and, with sone devices, serious

O S R PSR e A B

| OOMbhmcmntﬁ loes bﬂnhcwitylngcﬂ%eué dAd beAERith6@tre&dvens of the
ostfe Si.S. ce, t he prosthesi becorres | oosened from
e the g

t he'dfl fingtion pllowedpy. e gsiginal gartilageand; with semedeuises,
W | $eridd€ Torideren cBmphcatRRL asSsbiatel WRf theRsH %F él@ﬁﬁ‘" cént

bone st ock iis limted, the nunber of possib
r epRREWHE Ff tissue i kanejcan gause |dosening OfEB\e 'j’"@l%ﬁ‘t One such
ar t &urRpicatdyis &sms BncedRe B%sﬁ%@fs%c@ﬁ%@ lods@hBY from

arthropl asties are highly invasive and require
sur§edeint, regasdiesoef the cauge, dha prosthesis will tignaieedyto be

t heveﬁ%rcﬁﬂ Cihad tr%;ﬁdch@ﬁﬁ 95ne°§l§ck°% lifRe, e He?%?tsi‘%s%le

in the repair. I ca ese procedures,
rrre@{@cgmsatesurgem% iB |aisoémladsfpme|ny artgr@n@@tw n order to

fitp t

ReclO0081 P cuReeh e AERRden ibpt stlbBiab s ARy o\

andineasive ammqgmbsewtesest@oofytbe sntmel br & majprinof the,

I t. F , r

e 25hg el SRRER o Bnd e BSOS ARSI S HOSE: heaifii

r eqthiesé p@cedlereprtbemhwmvssparees éaitlyuexteysively regphatiachrder

o LT ER AT pBsRRER L fecbre, BeaBing [ElT Gs
j oi ofttha patient’plbase stock anld @ver tlme sub?}dwenbwedysﬁ wib to
20 ear S n .sharter

¢ ntetiefty B39 1 hoRRBe 6F B oriF R ity Inetared Wnefe fhe

uI hm‘pﬁdrﬁ layid tiesbidrid m@te degradid dVier timerreguifinid €Hel frosthesis to
6,927 to Fell, et

L0 Svenulalaelaplacte Bcadbe paen s6oe ik imigs. the
6, SRimbet bf b@sé?@lb'replﬁéerﬁént surgiaﬁlkégq’s ABY lidited ¥ Joint

di scl ose a sur 1y inplantabl e knee prosthesis that
doethHerlastyqin "b@H@r ﬁhs§@eﬁecﬂﬂ 151920 YBatss aRd ) soMe

desgdsed e Sherth Sihit bdrdds Ytne pati@iti cadlruh But of therapeutic
options ultimately resulting in a painful, non-functional joint.
[0009] U.S. Patent No. 6,206,927 to Fell, et al., issued March 27,
2001, and U.S. Patent No. 6,558,421 to Fell, et al., issued May 6, 2003,
disclose a surgically implantable knee prosthesis that does not require
bone resection. This prosthesis is described as substantially elliptical in
shape with one or more straight edges. Accordingly, these devices are not
designed to substantially conform to the actual shape (contour) of the
remaining cartilage in vivo and/or the underlying bone. Thus, integration of

i ssuedJanuary 11, p@CD082004/039714
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shape with one or nore straight edges. Accordingly,
t hese devices are not designed to substantially

weonsos1mé 0 t he actual shape (contour) of the pemvaszvo#g9714

cartilage in vivo and/or the underlying bone. Thus,
integration ofthe inplant can be extrenmely difficult
due to differences in thickness and curvature between
the patient's surrounding cartilage and/or the
under | yi ng subchondral bone and the prosthesis. U S.

Pat ent 6, 554,866 to Ai ed

356 I 0IBB kAT B Sl Sttt BileEe b T sDEPH AN
[&W&t | iﬁreldtrétt@é%w?iﬁt;{aﬁamt s &nﬂﬁmdgfgl daetaag&ama/anr enot
attached to bo e tihia and fenur ha
défkd@f'V'BS&mendé%!é’HﬁFé“gﬁ‘eai’rps@@s'él UE é%'@rtg Re¢,P6 to
ARiERéroBl @aStsyudd AE)rl'] ©gKDEE3 destAbesa mdiio- &QﬂZIaaRHeeJ pirtt
Surgery 51B(1):76-87, describes a hem art ropl asty

werepthgsisonvex undersurface that was not rigidly

6‘,?“@'3 ed t %tér’b@sﬁabr’%l%ne@%h@@ssthtahérte it %ttééﬁe%otb%tﬁ e

have been descri bed. Two attachnment

clébia gn@feaw r@ambsﬁnﬁea@@@d frereexamaie Fiatt gbali ¢i96Ps a

CivRsd Rﬁﬁrograg’ﬁﬁa fithe Eﬂ@@@' Jbirk§! & Bdne d QB gl

perspective view, extends fromt bone Tati ng

s@‘rB(a):E@V ders@nbl@s/a bems-aghroplasty Wlﬁ‘ea convwﬁdeéwrface
BELEShSEididlS aRAGRa @ fisia e lited et S'fBLAc Rane

sur ace ext en S uts t one
shorfedtave asebedridascdbed. TWdhattdchmrieat éesugnrar afgtqmmmly

t al t dys [.S
R b M Etseiih R e bl sERR ko
fa topf mrsweduee view, tiat extendp frent tha bone mading socfaca ofttbet h.
e. Potter hropl ast f e e. W L DI
VBRI 7HeR (0 10 PR e Ratet U e ek F wPlg e
DastaindingSukfgce omnehicotheNgrdxterfisn ablgy the bofe 3ufface.
Pat N2, 1 i ssued
B ﬁ?%et‘i%fsé']'b'gﬁéﬁaﬂe‘%@hﬁ'ﬁs?31"?8 o 7Rt A
gaﬁﬁét%ta@tﬁcﬁm@mf desig |b@h§l\/l%umk‘os‘h&ie?ldnl warcf replabes thler
eflon with reinforcin of stajnles ee
o SAPBH Mo BRen st SR Aat A AY8Be AEEOHy SeBEAREN | ow
etArfhroplasty @ﬁtﬂmewe%hmaﬁnbwmtau&ﬂwam@sf heMEK vt and
corrponent made, from pl astic materi
Maclintosh Design,” Surg. Clins. Of North Am. 49(4) '903-915 (1969).
[0011] U.S. Patent 4,502,161 to Wall issued March 5, 1985,
describes a prosthetic meniscus constructed from materials such as
silicone rubber or Teflon with reinforcing materials of stainless steel or
nylon strands. U.S. Patent 4,085,466 to Goodfellow et al. issued March 25,
1978, describes a meniscal component made from plastic materials.
Reconstruction of meniscal lesions has also been attempted with carbon-
fiber-polyurethane-poly (L-lactide). Leeslag, et al., Biological and
Biomechanical Performance of Biomaterials (Christel et al., eds.) Elsevier
Science Publishers B.V., Amsterdam. 1986. pp. 347-352. Reconstruction
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Reconstructi on of neniscal |esions has al so been
attenpted with carbonfi ber- pol yurethane-poly

wQ@ beosasizi@le) . Leesl ag, et al., Biological and pPCT/US2004/039714

Bi omechani cal Performance of Biomaterials (Christel et
al ., eds.) Elsevier Science Publishers B.V.,

Anst erdam 1986. pp. 347-352. Reconstructi onof

meni scal lesions is also possible with bioresorbable
mate d tissue scaffolds. .[001 wever , .
car fanenseel iansis Razprtes il bibesaaklrmpiegal od tissue
i degdaffaldsgnnment with the articul ar surfaces and the
resul t joint congruit Poor al i gnment and poor

j oi ﬁpggﬂngr ui"{z’V’ec‘!ﬁh U'f’%‘?t?g’e%é’éﬂﬁq”@ deyiggg)de Hot ﬂ&’?&%PTthdﬁ
of B4 dlighmbnt With tHeedricuMRirfaked Qﬁéﬁeﬁ'@EMfan{bl%ttcahﬁfwty

into account the fact that roughly % of ents
und@PYAliERMRALINGRAQ Nt GoRgruity caBAfof ﬁyamalteeheaﬂ to instability

CONgrahd Bt FaRfe %Me Bﬁﬁésé eouum t%ké Fﬁ Egévmk th%qa&bfh&

and the patella. An di tional % on damage t

t heropglly :89% @H?ﬂﬂ'?ﬂ@ unﬂﬁm@mm@urm |hems 8 hgeltlateral
UéHn'i rinhht SRk oy rfe%‘@%' gsﬁ;@m&fn@éo@al c%payué%ﬂg ul;eopééﬁq

Thus ere renal nee or conpositions
r ep addltlmﬁl dan@lwbamd@magmtodbaﬂmgwad condyle. Faus, 90% of

fa;;}étleﬁf%tcfo :‘iJl?edﬂJlFr%etg%%Bpfé%%pl%Su déé%q‘egé)ﬂ:%d | age

ement sys he "surroun I'l age whi ch
t akj9913Int o ad’bw rberelremains Meada‘nag@npmslﬁmsrfepalm ezpair,

. : i ool ant

Cu S bIARG S edRRE A kR e Hipd R Plpeer

corthe(cartdngepeplaeelmeet dygteom allud thengursountimg eartt dget whi]?h e
th t ee oi n of. a

pat ?g%%/m %%C°PP§‘HS|‘3?§P??9\#@$Q? (?@Heﬁ% 5"a “a\'ﬁ‘ef F&1% 2or

! nmeudtfoﬁmmmy OrganéplﬁnusEﬁTt?n daitjmt I(l)ngprrOQd§dwefaﬂchm|@ﬁééult of

t. . res

Lo R i PO B By o g Siaes e R S ety

r eplea@hm@ the patural ®Aeé fPirg. anafbrﬁ;eé\ﬁa?datfénﬁ aAasitomdlly 2R is

sli t than the di seased area) of a knee

ly. | arger
j oi TrReded igan ﬁ‘&%{?'?thré’@@'a”hﬂﬁf%ﬁtQWQﬂs BHAWPIONA% h one
or fiRétenaNBingnts, where the inplant(s) achieves an
anat om c or

SUMMARY OF THE INVENTION

[0014] The present invention provides novel devices and methods
for replacing a portion (e.g., diseased area and/or area slightly larger than
the diseased area) of a knee joint (e.g., cartilage, meniscus and/or 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 methods include an element associated with the
underlying articular bone, the invention also provides that the bone-

associated element can achieve a near anatomic alignment with the



near anatomc fit with the surrounding structures and
ti ssues. n cases where the devices and/or nethods

wo p@sose4@n el enent associated with
articular bone, the invention al so provides that the
boneassoci at ed el enent can achi eve a near anatom c
al ignnment with thesubchondral bone. The invention also
provi des for the preparation of an inplantation site

ey BB Bafit T v Bntlc LT nEvigéS 5 45F Besparafiof of an
! rrpmplentatnm sitewithma Girfglencut] omafav telativelyisendlleqas.r ed
! neAnnineSical hitmPehehes Can e g B brévined et 188 Araiamie

res tdn‘cﬂonallty dfthe redaered§o|ﬁtmyq5rov|amg@/ﬁdutfdmrtﬁéﬂ Aoty
ol nt The invention al so
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useph tum, fdsay anGRpbioVal furktiohal ¢EsUIEBF thetepiddEbint. The
DESCRlPTlG\lG:TH W NGS [0015] FIG 1A is a block

di alfVaRiQsY also REavides & it whish é@ydﬁg ogejopimare i’ﬂplﬁ@tédJSQf’ to
I epathiedCEHInAIfEInt Qridefod.NVent i on wherei n the existing
joint surface is unaltered, or substantially

unal tered, prior to receiving the selected I mpl ant .
FIG is a block AREFEACRIPTIONOR THEDRAWINGS sossing a
joint in need of repair accordlng to the invention
whe[0o18] t he &G .S1A ISIQ ul@akm|agramf@feanesnou e ds8eesing Qlﬁomt
subst antl una g} Erl or.to designing. an i ant
sui {naﬂﬁg rh"i'cé’\(? the fyentionw "el the£xisting Jpint

di aeureaveqé uaalta?émﬁ shngtaﬂ@;|9lmalta@d agﬁhdrlif@Pe%@vufmﬂ

usin 5 n}é \%I n.a tlent '180016 FIG 2A71s . a
per § SRIE EPINC RIS F %d.'ar%@ @ aghetpd foraseessinga
Sui forftlirended of @Bélﬁﬂ&(%rdilﬁg tdheliferitibR wherdth ﬂ{eeéWstFP]fg fjblh?

knee joint. FIG 2B is atop view of the inp
FI Gourtage ig-pralteses |°§ Sab%t%%%lyyeaktersﬁam.treweegmmen

I npingﬂént%hltﬂl@to gEhigVeORE rEpr. 'F'lé‘el% IQa‘BIWfE”* i‘nes

IS a cross-sectional view a
D- Dne¢Hwarfor gevelapingan inmlant apd usmgathenrnslgntslecﬂ patient.
wewalong the lines E-E shown in FIG 2B. FIG 2F is
a s[09d6li ew &16-124ds pragrenactive viewaf adeint imptantoGthes a

Cr OfSertRmidUaBe Y ifidttatidRGt the tibial plateau of the knee joint,

FiG. 2B is a top view of the implant of FiG. 2A. FIG. 2c is a cross-sectional

view of the implant of FiG. 2B along the lines C-C shown in FiG. 2B. FiG. 2D
is a cross-sectional view along the lines D-D shown in FiG. 2B. FiG. 2 is a
cross-sectional view along the lines E-E shown in Fic. 2B. FIG. 2F is a side
view of the implant of FIG. 2A. FIG. 26G is a cross-sectional view of the
implant of FiG. 2A shown implanted taken along a plane parallel to the
sagittal plane. FIG. 2H is a cross-sectional view of the implant of FIG. 2A
shown implanted taken along a plane parallel to the coronal plane. FiG. 2i
is a cross-sectional view of the implant of FiG. 2A shown implanted taken

t he under | pCTVYS2004/039714
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i nplant of FIG 2A shown inplanted taken al ong a pl ane
parallel to the sagittal plane. FIG 2His a

wee@sssrect i onal view of the inplant of FIG 2BCHDS2W04/039714

i mpl anted taken along a pl ahe parallel to the coronal
plane. FIG 2i is a cross-sectional view of the

inmplant of FIG 2A shown inplanted takenal ong a pl ane
paraIIeI to the axial plane. FIG 2J shows a slightly

T t t | {
rodfane 5 e G el o, e Pianey S+ P shge, A Sbyaran
ant mﬁptnml tu?tm@brwwds@r tUﬂh)é btoﬁé Gneo@dﬂyl(mmrés ?h@ éfdgg\l/bé e
an ernate e 0 e (0] an (0]
hiB o Al o AT ROSISicH o 2R B SR gw oan
a banéraafe\emdnﬁemrbf@hé irt #hSlafdTdG. Mhowm%Bﬁ ahShdtlin

inmplant of FI G 2A show ng an anchor shows an

ancisrforn of g keeloFig: 2k is-a bettra viewnefan alterrate erphodipent of

al t glenaiht bl SR #idTRAIshoRingt ditandhBl. 2k, 2MANRE ahfichor
| ower "surface have a trough for receiving a cross bar.

FI an theferm efst erapegembess et SN-grare alersativg ambedlingsnts of
2Q el ME%& sﬁmngms Q@,\é gaféagma%taeﬁ% fB+ r‘?—zlc@wm@eaecross-

jOInt ustratea
Sui b%!’b Fis. ﬁBr'”L{Sfféteﬁlao\(?éiletqu’falf @eaubararlflﬁéﬂmavllusga@ the

chagdgte i‘ﬁ% E&’Gﬁ&hmf}?k int. 'i='| Hé l)Jst dte YRbthef € an
OBt -SSR

alternatee odi nent erern the
sur meplentsuitable fqrdheltlblalsplaleae rfwmetrcblawngat@amfew et atong

an ggﬁéj g%‘éa TL‘P&) ﬁlﬂ@trdté‘gb %ﬂémtaﬁa &ﬂbg Me‘wpof t[wg tial

Er SPecti ve Vi ews
[ rrplnmiantymerablthae étm‘acmscé thoenjoant csoaitdeyédatoocfreaﬂeea fiatronangled

fro W or surface vi ewpoints,
resgléri%&\;épﬁr) ?Irén @?@RIZ{SI de view of the inplant of
FI G Y A
nolO0HY ant ; FigigInguR L Keiiecclfe VRS St Bin MR oce
of suitablenfol ase oaadtoRtle o8thel femar frbmstbe sﬁemormmdcs‘Upbh@r
implant. FlG .36 j Xi
ordfee iRtRg e eShaREN! A, & Rh 80e Y Bhibe MnbAn{sts,,
of Fiee3kn€es.[30iie1h view hfdhé wtfélﬁbrrsalt'febé of N\b&mplaﬂt tFe 3eis a
|nplan i,S installe e al, co I
| SPuRNg s OB 8iTasR M IR ABR HOrh ro sl o
of {HeGmp%t Imlmtseaah &xinl iegy éfeaméﬁmr mmrtﬂdirﬁmahmﬁamd h
an npan‘: table or the tibial plateau ch
h ereon. FIG. 3H is an anterior view of the knee joint withdut the patella
wherein the implant is installed on the femoral condyle. FiG. 3i is an
anterior view of the knee joint with an implant of FiG. 3A implanted on the
femoral condyle along with an implant suitable for the tibial plateau, such
as that shown in FIG. 2. FiGs. 3J-K illustrate an alternate embodiment of a
joint implant for use on a condyle of a femur further having at least one
chamfer cut.

[0018] Fig. 4Aillustrates an implant suitable for the femoral condyle
according to the prior art. FiGs. 4B-1 depict another implant suitable for
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as that shown in FIG 2. FIGS. 3J-Killustrate an
al ternate enbodinent of a joint inplant for use on a

weondpbe4sof a femur further having at | east onpCTUST0E039714

cut. [0018] FIG 4A illustrates an inplant suitable
for the fenoral condyle according to the prior art.
FIGS. 4B-1 depict another inplant suitable

forpl acenent on a fenoral condyle. FIG 4B is a

[ f he
| B rESS STES L Eett L 4 iBh i o
| ITMG’ilmplaﬁt fﬂahﬁheéba efrdrSurfabe.i Bc24d B Mu@Wewfofttn@umplant
inferior s ce o thelqplan} FI G 4E(§q are
ectFiee ey Eics Ads 3itanueuiolhomiarisr sfacerTahs Iplhgt an
axiFad, 4ei iy Foérejl)efrﬁj@éf iverbitld vieha df i mpPlantNEiealé &fan axial

thereon. FI G is.an anterjor view gof the knee joint

wi VISY0RT & feaus vits the implantdnsialiasetheraonafic. A4 i %%qenerd
on \feeofltRERAE jofi Wb@t thElb&telld 'wHe?euﬁ'fhé‘ameﬁ’édt@% .ngtaﬂévj 8h

the knee joint  wth an inplant anted on

t héhe iemsralicopgyiayFie. 41in AR apteriar wigwi qfﬁn%mee‘sjemt wih@nf or
} h@‘mblhhﬂ &'Hé"ﬁ uﬁﬂagantédlsﬁ‘tr?esfeH%& c%HﬁWB alcfh F\Mﬁ arfimpl L

5A-S are ‘depictions of another
suﬁt"éﬁﬂ"équéhe tmlaldéatéaw syieh @R dhatshowalin E@nayl e FIG 5A
is atop viewof the inferior surface of the inplant
shéd19) a cHaas-bA-8ate denictions Bf prOtherimpignt isyitable for

per ,%Q@ﬁ\teh}é%{ﬂeggnﬁf'alkbﬁdﬁé’ BRG] X |s%é@fé%v of thélﬁ}ﬁ?rlor

erspective side View o
| meuEage ¢frtbmraplamtr$10\nmgr@clnamier cH. Eic.5B s @ shightlyi ght | y
e i e S [ ecqond
SRPSLA P el Al Bkl P S 6L
show‘rsnpgcwe&sidimwewm theoiapdant Flo@Ga fi Estt;dmminoh FiGl ﬁeus ate

ha
el e TR Ve e G o s Bhast e
vvhﬂ 5E4thee isivel views bfcthe amplantdtowimgtheds@aring ldadspJ i s
© nERate A Atk HlufRiRe e eratigembeyenl fhereyt o ogfR5t °"
t heak lut%a@'lajl I‘eal(l:}ﬁttoFIW 5ihiugtratels @nbfﬁe& bhmwhﬁrﬂ: Whetdirﬁ?thertﬁip&a"rﬁ
is insta

s B Angatindieel o Tas A afal s b T e igpblant
FI ﬁstélédloﬁnh@mmapébﬁdbmf BaPsRis Sroasteli@sviél ontheineB

an Jo&pv!nt%%ut the ptatekl)lla wherein the implant is installed on the femoral
condyle. FiG. 5L is an anterior view of the knee joint with an implant of
FiG. 5A implanted on the femoral condyles along with an implant suitable
for the tibial plateau, such as that shown in FiG. 2. Figs. 5M-N depicts a
device implanted within the knee joint. FIG. 50 depicts an alternate
embodiment of the device which accommodates an partial removal of the
condyle. Figs. 5p-s illustrate alternative embodiments of the implant

having one or more chamfer cuts.
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for the tibial plateau, such as that shown in FIG 2.
FIGS. 5M N depicts a device inplanted within the knee

w@ odosts120 G 50 depicts an al ternate enbodi nenpCDUS100£039714

devi ce whi ch accommpdates am partial renoval of the
condyle. FIGS. 5P-Sillustrate alternative enbodi nents
of the inplant having one or nore chanfer cuts.[0020]
FIGS. 6A-Gillustrate a device as shown in FIG 5

al o ith a_graphical .representation of the )
cr 8828 s opts” Bareilssiatd  G2Ghe 25 sy imErcs GAfanganith a
M grap e ¥eprekbMatidifolihk chdssideatiéhal Qafdl ddihts *bMpHSIAL He
of a device, suitable for a portion of the fenoral

coriyfage Maki ng a two piece configuration. [0022]

FI CE A-J d%ﬁ;iégt a whol e gatel la (FIG 8A) and a .

patl@PPY t hat Thdlisiiate smalkrpate dasignf@devicgnsuitable

| "PoRApoktioh@f tfBlemafall @RARE ChaViriifa WG Pieeé canfigiiratRl e

patella inplant is shown (FI'GS. "8C-D), and an

i | ppeR2pat i onFis. BRA depiet @ WhokUpAel Fh)ARd 2 ;ydt?ﬂlaethat
e

patella is shovmto_iméust[atethe ocation of ]

i npiagrieedit It &gt fodestalban (eriant (E1G- £B)-A tapeandridssyiew of

8E'é:smi{db‘@':ﬁétéﬁaeinﬁgl‘&wt!im&m (M%Ldﬁ)@ﬁ@gn Sfratdn of the
IGS. 8GJ il a

patel | a. \ lustrate an alternate ée3| gn for
t hdmpiand superimpRsedonmwbaelgpate!iplisarowrricdiiugi@te thHegocaion
FI GS. = j t il Sl de pHE WS,

ot RS reltRt 19 B kel Bh o Pt iR BlysFald e
t hampiant sppesimpozed eyece pateta. lasBan illstsate @anattesnate

i [ . picts an
aeree%ygt@Pg}e?vé? % qbﬁ%”ﬁﬁg%%}}t%ﬁg%gﬁgyﬁ' i mpl ant and

la i n j . I ; a
qr JEDEN 0| [PIcANoa iRt PorpdterhaReiad VBRSO GOY ik
poswith any ofdhe devicemtaughidnstglied thetain.rfi6 c8a depictedhg liest

oS bl P Rres A 855 o BRI e

depiiew o_ﬁtl"ferlmneawtmé _etmdyfe itripéarit aed aj patella imptamt whgrel'x_ﬁ the

Dt U b P bl B SRR ©

knethe wosteriar dicsttiph.eFiG9d itlastratéd Skndd[Cintaytiecsin tiee impgant

\éme:jlg 8?%V1i %L?{L@E'E%lngﬂg tﬁg %a%llggﬂg¥rl\ee titl)igl.p Ala 2%0. FIG 10¢
[0024] Figs. 10A-D depict a frontal view of the knee joint with any of
the devices taught installed therein. FiG. 10A depicts the knee with a tibial
implant. Fic. 10B depicts the knee with a condyle implant. FiG. 10¢ depicts
a knee with a tibial implant and a condyle implant. FiG. 10c depicts a knee
with a bicompartmental condyle implant and a tibial implant.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The following description is presented to enable any person
skilled in the art to make and use the invention. Various modifications to



with a biconpartnental condyle inplant and a ti bial
i mpl ant. DETAI LEDDESCRI PTI ONOF THE | NVENTI ON [ 0025]

w(d b@sfsi2howi ng description is presented to enabtBUSIVY4/039714
person skilled in the art tto make and use the
i nvention. Various nodifications tothe enbodi nents
described will be readily apparent to those skilled in
the art, and t he generic principles defined herein can

o s e Badmerta idscoRed B eRo R Sprih Bl HasE itgd in the

pres eyt ah@w@ér@ﬁc@m&pfee lﬂi@ﬂnéu/hér’eih mmamﬂledlt@brIEr
Thus, t he present inyvention. js not int

li i @@?PO@&T‘%TH% apd3pRlGAlARS Withertderatting ?@"1 @”ebs@"kf and scope
accorgeft prasemiislentios 69 Befife sy mb%rpbemdmh% Thus, the

prlnC| pl es and features disclosed

5 0%t orprSseBt BYGAIP B GObBRANded 10 b8 JTIPA LeG Rahd RS sgown.
of t Rt sty RtdceBradli$5é RRfREt sddpe coR&isicht @Ak kR prtshles and

draw ngs of all issued patents, patent publications,
and ffeatures dissinseddiereins 1eitheaxtent rmegsadw aehieyen camplete

' ncortﬂ%i%ﬁéjﬁbr&eéfqhé‘ n*?/)énﬁcﬁ'f &5&8§é’d tﬂ@%f cﬁﬁor‘/\brhdl df%@nngs of

appr eci at skill 1n'the art, net
r eci taaassn@d@atﬁnﬁwat@t @ubltqaé@ns@ @nd nateampaquaéenwtqdne this

10 €¢l ta?gllfa\fgﬂta?em fbratSd hBRF By [folefgs! Dl e, as well as

the r order events. ernore, where a

ranggg Va' uegs Wl tgﬁ uﬁéﬁrgggted' th§ éJB‘Id&ﬁlﬁF\‘?tQéjaltt hh%\éthods

ever erven| ng v et we e upper and 1 ower
lim treutedthmelnmwi@e aardednyt lOtaﬁWIOI'@QfaItf #te tecited events which

| nt ey GGy BBLdie! 4k WEPhs &Fel%ai*ed 888Fof eRRC FTARAAGTe,

Wi t hi s cont enpl at _ _
any oytere aahngeeat valgesds pravidednit mmmdﬁestoad thet iewery intervening

d
= velipPRieedn® Ghosr Sk oBRIrG) 81 FRCrahBE BREBAT 3K .
d es C rsténedl oh mte?mnm@ 98I2é in thaé statemcange isoénaphwpapsexb within the
t I h
g Al bR B A AR e
R r oc apvEntige vandtmwyrg ngﬁaﬂ)ﬁﬂc antrhagsbe i?tubtth gad ullragnﬁm tdegemaently,
- scan an_.an s . .
scan)?' "Prﬁ%’ﬁé'l"?ﬁor? Wit AgY, BBé PHEY %afelsﬁ/&?ﬁqo'%s éﬁﬁgrgfegherem.

f 8[}535@%; e ¥ Qlc'tlc of' t%e prgsré% %r\]/er(wetﬁgnscsalnoemploy, unless

otherwise indicated, conventional and digital methods of x-ray imaging and
processing, x-ray tomosynthesis, ultrasound including A-scan, B-scan and
C-scan, computed tomography (CT scan), magnetic resonance imaging
(MRYI), optical coherence tomography, single photon emission tomography
25 (SPECT) and positron emission tomography (PET) within the skill of the
art. Such techniques are explained fully in the literature 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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(SPECT) and positron em ssion tonography (PET) within
the skill of the art. Such techniques are expl ai ned

wo péospsizao t he literature and need not be descrPOEUS2004/039714

herein. See, e.g., X-Ray Stieucture Determi nation: A
Practical Guide, 2nd Edition, editors Stout and
Jensen, 1989, John Wley & Sons, publisher; Body CT: A
Practical Approach, editor SI one, 1999,

MG aw Hi | | publ i sher; X-ray nosis: A Physician's
Ao PHBIRRT, Yot DRgRosK: ABDE @R AgBraavbradigr oot ¥her

Zgl(é ‘&%_aet It | %&gé ki egm@%@‘% géﬁﬁnver Sl ty

Pr é@éf Imape; editor Lastitia Broeldebartiel 9§§S@der<aUn Plegaity (rees
Vel gl 56 80 (R Sintal pISSEOLS Moo B FRAGHE eedd] -

e present i nvention prov es et
corpoeldil. Bushberg, etsdai ri ng joints, particularly for
repairing articular cartilage and for facilitating the
i n[@QR8Rt i on Tie lareaeraténmtibrepsovtﬁesa'aethbdagm carppositions

mag rrle&glﬁ é Eﬁrﬂ% i I%M;g} % for é‘Bg{?.ﬁg Hp:%far CHHP%% arH]T%r

t echnrques” des rein
c ufaaiitatingtthe integratiam of 4 wile vaeiptyi of cawtiage @pair ateridls into

t I
PaPriPIEGE" aRdRy Bitex vifds SEBh Fabds 4R heil Sloyor
(et cL;sto?meatudmofodantdagae mpdirmatemal\t@sunt e)oactfcutaln 8ubject, for

t ar t e su s an e ct or

ek EHpRio 1 o 4R, EAMHaRE TifhsB BT Fuauie: Whepye
t hehspéoleegt sf}e thcgmést%lharrdwrtwhﬂgﬁe) bithe i‘abttwm%aﬂiar?e

ai.r 1.s enhance e erial can be s
C Birde R aRians ol ieat aria il ag mag - dearadsd sy
f 0W|tﬁ>t|@ér§utﬂect%rbr@irﬁ%érﬂlég§ theRgesess A repdioy Ieelﬁanced
information re curvature or thickness of

PP BAIe LA 55 PhARGH ARG PR A Snehsch Shating
CUEdRbELAsEd, b eahpie dﬁméé&dﬁ.dﬂ.amégas tlﬁ’éifp?&\hde ihfdtehatibhe

current invention provid anpng ot her "'t hi ngs, for
i FRSRRMING CLYARLE PB thigln ﬁ%ﬁjgf Ay nﬁfﬂ*@ giprtllagp@prroundmg the

r eQbREEARDEr ol &ﬁvé‘i%?é‘@ﬂﬁe%hé u@%ﬂyli ggkraexecfii Rhi@Iher .

in sone instances, no | 0Ss in bo K. o
Ad guRrergriayengion pravides, anong ether dhings, & Hintally invasiye

mHéQﬁo%s%??ér’hﬁljng@pﬁdc méht. ITh F%&h% &/ﬁlsrlegwﬁe 6“2

integrity o |cu ar surftace achréeving

ex minimat on gngorme instarices, no loss in bone stock Additionally, unlike
with current techniques, the methods described herein will help to restore
the integrity of the articular surface by achieving an exact or near anatomic
match between the implant and the surrounding or adjacent cartilage

and/or subchondral bone.

[0029] Advantages of the present invention can include, but are not
limited to, (i) customization of joint repair, thereby enhancing the efficacy
and comfort level for the patient following the repair procedure; (ii)

eliminating the need for a surgeon to measure the defect to be repaired
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wd@dsanseges of the present

mat ch between the inplant and the surrounding or
adj acent cartilage and/ or subchondral bone. [0029]

are not limted to, (i) cugsom zation of joint repair,
t hereby enhancing the efficacy and confort |evel for
the patient followng the repair procedure; (ii)
elimnating the need for a surgeon to neasure the

defiaghaoperathely iBRaMecshBédiMeRR! i) elifindting ¥9é"Beed for a
enbodi nent s; [(e}ﬁtﬂg elimnating the need for a surgeon

to BHERN orRba materigLfurng the dmplapiatinn grqcsdure; (iv
Pr OSreAHING:méth¥ds Bf évaliliting cORaRAE of B re¥at H\%ttérrég based on

curvature of the repair material based on bone or
ti skane ervﬁgky%mbﬁge@a% basemon iftragppiative Piabing ephnigues; (v)

t eomev.amgsrnetﬁuas W@anﬁh@%:ﬂ?%%l%urﬁrﬁ@@drr Fn%nié" nts

with Iy mnimal I h” some 1 nst'ances, no loss in
bo riEStéﬂ@ﬁ,Sa no (qss)in |bﬁ13¢ stackgvid wpr@pwgmﬁweﬁwaﬂmnt

co V Y nt
COMSEMH, (Y roU R LR AR BRCERIT Pl
postroprdimenigandy (g} iimms)wsw pbstaperativeyinofionysuctoas range of
[ 0GRQ4onThus, the methods described herein allow for

t he deS| gn and use of joint repair material that nore

or TpSA,Y | (fius e Bl doBofbed (Rhoi bw AhE AEGbh Ay
i np:mcuomterpaalr materiahthat oione pre[cﬁa@mj]ts theABIES IREINEDE of
corparfEn bt fE e Ao nd Bt bl Providesan

defimpravedaepait ofrthe faintm di sease of the cartilage {e.g.,
osteoarthritis), bone damage, cartil age danmage,

t r 406311 and/ br doARSESSMENDOF JO/BTS ANDABGNRENDI age. The
i nvention allows, anong other things, a health

pr d6032]i oner The meltuidsane cmpositions desarived dieezin san bae

S Rag O LA PARRE U DB B el Rle "

def@&qarﬁxuﬂs)pbm‘ieedambge wattllags dmnagu; Itradmacamd/bg uous

gg%{@;ﬁgra&igﬁ dié Eo c'>vea}gsee <§ruargreo uﬂ‘ldel IR er%tu%% a g&vtsl amgng other
things, a health practitioner to evaluate and treat such defects. The size,
volume and shape of the area of interest can include only the region of
cartilage that has the defect, but preferably will also include contiguous
parts of the cartilage surrounding the cartilage defect.

[0033] As will be appreciated by those of skill in the art, size,
curvature and/or thickness measurements can be obtained using any
suitable technique. For example, one-dimensional, two-dimensional,
and/or three-dimensional measurements can be obtained using suitable
mechanical means, laser devices, electromagnetic or optical tracking
systems, molds, materials applied to the articular surface that harden and

Drana 49 ~f 077

i nventi on can i ncl uPkeT/ub204/039714
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wheoshseismed usi ng any suitabl e techni que.

j Oi nt assess

[0033] As will be appreciated by those of skill in the
art, size, curvature and/or thickness neasurenents can

one-di nensi onal , two-di nengdi#onal , and/or

t hr ee- di nensi onal neasurenents can be obtai ned using
sui tabl e nechani cal neans, | aser devi ces,

el ectromagnetic or optical tracking systems, nolds,
material s 3 gli d to the,artjcul ar surface th?t harden
A nd THREPRSTAE B SHRGE FanieHs.” EBRIoE GRS or BRis BPaging fEshnidtes

i namm ih emhant qVRslementd arl B obtained MoAS IV RIRIN énd;’an

t d I d/ t tive
(o GPACRAEF YA i 6,8 PERBECAT CLR GUEaIFa eyl El s il be

Wi | épd@@c:é‘tﬂﬂ'b?cth@éee@f SR it Bies#rt, e Hididnksd Bf thBfeddif devidee

thickness of the repair device can vary at any given

poi 5N \@Epahemng VereeiniRanesaingdIPeR PabeRt SNt aRd/or the
depddptiobf thBIafRIFRAS thedcdrtiBgs ahdlol BoSe RKH %rr&@é@aﬁf éhlybe

corrected at any particular |location on an articu
surRagilarnioesdiop OPIaGiarlwlﬁfsSLﬁfaPﬁow chart showi ng st eps
t aken ]y a practitioner in assessing LOI nt. First, a
pr d8P34] oner Fisnlaiha ﬂaw@ag@hewmstst@sta e by atpragiitiaper

10.in EQ@es%ﬁr@oa %flnt OBl DpragtitforiEe 65&?&'@%a§l§’r€nﬁ‘ﬁ_ﬁ_ﬁf a target

acco lish t ak |n an | mage of jOIn
st dB'nEZM Ebe ﬁ@eézitoétflmmamymw can be@0§9m9|lshed by

I [
P i g B 13bgd BRGE ot TRISiep th Y fepaled 85 hBCedetfy, 11
obttaiohtain amurality ot iszagesie aler tntunther refine thenjomt mat i on

t

s A58 Jrﬁé’rﬁ%?@@e{s% Snde IRISLABREARRUEALNER R ndddBsary
r epneamementsntheamfotraatian is heed tor genefate a ropde) repriesertation

car0! e {88 fant g B b 80 ST hBLEORosehiioh BhThe in
a rihgﬁormad)f amgegrap:\kh:alen?ﬂ:ngurmge_. f:gdmﬁodggﬁpbesremte&iahMthe
31,. . er i gi .
<uiiebbede e, B B b it h AR o orsicgt o
t hemoatel eMoree(paﬁseetmdeboarolbe tieatddo3 ) tf desirge reithar ew 30,

the ractitioner c onal rate a ect ed
el RE iobebae & shBreBhly B 3ateh AasT, o rots B, B C8SS
COfAfmltI@mdéld'bble@Bntéﬁon of the joiht e eh&rateRX8E the Practitioner

cartil ag
can opti

onaIRl generéte a prOJected model representation of the target joint
in a corrected condition 40, e.g., from the existing cartilage on the joint
surface, by providing a mirror of the opposing joint surface, or a
combination thereof Again, this step can be repeated 41, as necessary or
desired. Using the difference between the topographical condition of the
joint and the projected image of the joint, the practitioner can then select a
joint implant 50 that is suitable to achieve the corrected joint anatomy. As
will be appreciated by those of skill in the art, the selection process 50 can
be repeated §7 as often as desired to achieve the desired resuilt.

For PERERPNE039714
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surface, by providing a mrror of the opposing joint
surface, or a conbination thereof Again, this step can
wheooseprai ed 41, as necessary or desired. Usi nBCT/82004/039714
di fference between the topagraphical condition of the
joint and the projected imge of the joint, the
practitioner can then select a joint inplant 50 that
is suitable to achieve the corrected joint anatony. As
will bhe appreciated those of skill in the art, the
el GedFeAl: £ Sutemptiien a3 Speians o1 abBird en as
des hfeeduﬁaﬂ}em bf @t&ﬁgéﬂ]@inﬂw by eBtalrfsg ifér. e‘ﬁdd‘lkgilé, AR3-fay, amd
is gonte ated that a practitioner can obtain a
ol TR 8 SHapIE T debRGs RGPt Bt ai ni no. for
exappl an x-ray, and then sel ect sui tabl e joint
rep[@@g}n&nt iﬁ?pW'ﬁﬁ’f ag@_reoqu@q;EY th@e\ﬂ?ﬂ"" Hbt%ﬁr?& e at ed
by pretorl cak ptdcekd dirB&tlyatdm thd&tepoR§éndratits nfodg!
proceed direct fromthe step of generating a nodel

r epfePERTRNIAYCH P Sre taraet iointgig tojthe slep ) selgclinga suitablgjoint

sel Rplddaeneht FaplaiBoead SHolin BEREAFRAESE. AddRIoABIly, Flicdin
sho%(r\}d'by theﬁg?row.sz. Adorl]it%nall , follow y ToIowing

sel ERIEFloR Aisudaple iintdeplapementdmpla ﬁ@rtge ﬁ%ﬁ;%pp@mmg
t hemghs@enhnt 8PhAjeR jdidt fﬂ??éh’érﬁﬁf?@ﬁwo%l rbafe@sﬁtahgh g%ta;g%é

generating nodel Trepresentation of target join

geniidB0rgdaespeting projecied mrolel 4@ capderrepeatedin series or
Sergﬁﬁll&raé%?g)n;bﬁltgﬁﬁoﬁlﬂWS 6.t he flow 24, 25, 26.

[ 0036] FI ternate flow chart show ng steps

t ak a preactagtii j j a] ' a
o 2R et T 1o RSB ERAR o thdihg sps kit o
10. pragttiones i afsesyinaianving Fistrepsactiineenobdains be

acc i n i i i

21 eneRaurBiht Bho L in o, TRBRfeyPor depfinknd'dfpeastbdent
pl ucan be acesmplished by taking afeimage dfdine joint. This step dahde

o BB B on R b SR PSR

i s fustber teding ¢irecjoitt assessmeet proepsse Oreedhe practifiorieh das

o SRt oR R SRR e P B grei co

mapgereratesg@oddlvepresdetatirepf the ¢aryeat joimn beihg taBsedset 130.

canriis n%orlie?Peep’resteWétio%rca% rg)ree"(? the form of a topographical map or
image. The model representation of the joint can be in one, two, or three
dimensions. The process can be repeated 31 as necessary or desired. It
can include a physical model. After the model representation of the joint is
assessed 30, the practitioner can optionally generate a projected model
representation of the target joint in a corrected condition 40. This step can
be repeated 41 as necessary or desired. Using the difference between the
topographical condition of the joint and the projected image of the joint, the
practitioner can then design a joint implant 52 that is suitable to achieve

the corrected joint anatomy, repeating the design process 53 as often as
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assessed 30, the practitioner can optionally generate
a projected nodel representation of the target joint
in a corrected condition 40. This step can be repeated
41 as necessary or desired. Using the difference
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geneampbe FRpamirn Seap? Qéﬁfﬁﬁqllaér? SWntbdrtB%ﬂo‘f"(ﬂ 143’3@ and
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process o ['ecting an inplant for a patient. First,

u3| ﬁgltethlfealn@&mwmlmet e gdat ,trpebtgae g[ﬁjl\r,\gergpnﬂﬁ peacticed. the, size
and | ce fld&ﬁ'é@@d @érhla?& of B&rtild E‘?oésh@ meBsarid 10v. This step

prac e sl ze of area o di seased cartil age or
car can hgeepasted mltmme%aonm desifed, Quogthe sizer the
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t hi okadjasent cartilage, the curvature of the articular surface is then
measured 120. Alternatively, the subchondral bone can be measured. As
will be appreciated measurements can be taken of the surface of the joint
being repaired, or of the mating surface in order to facilitate development

of the best design for the implant surface.

[0039] Once the surfaces have been measured, the user either
selects the best fitting implant contained in a library of implants 730 or
generates a patient-specific implant 732. These steps can be repeated as
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of adjacent cartilage, the curvature of the articular
surface is then neasured 120. Alternatively, the

wanishsendes al bone can be neasured. As will be PCT/US2004/039714

appreci ated neasurenents cam be taken of the surface

of the joint being repaired, or of the mating surface
in order to facilitate devel opnent of the best design
for the inplant surface. [0039] Once t he surfaces have

sured, the, us h | ects best
Tt e Edat e s a0t i &fFievs the Bestiiaipiast Tonbationt 197,
or 98XVl beaapphddiatad bg Eessieldf ekill imthandrt, h%?pro&&s@f
s can be re eatednH%SeS|red or necessary

t
S choledimars es@Pimeran IMAATE Fa R toSted agansl the informetion

133¢orfginil i theaVIRPE efdyasf @tk PatichP@Sénstife fHat tHe durfabbeof
art, the process of selecting or designing an inplant
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particularly useful for inplants that are not anchored
i nt 8°1he bone. [0041] As will be appreciated by those

of [ in the t,. the. physician, .or. ot rson
o a0 " bk mpb BRI R FisRR o S RLBE B e o
a tpmg&ilar] or bthet Pedod prdtivingithd@wvediis, gan 5Bta¢ﬂase| ect
50 r%easurement of a target joint 10 and then either design 52 or select 50 a

suitable joint replacement implant.
[0042] Il REPAIR MATERIALS

[0043] A wide variety of materials find use in the practice of the
present invention, including, but not limited to, plastics, metals, crystal free
metals, ceramics, biological materials (e.g., collagen or other extracellular
matrix materials), hydroxyapatite, cells (e.g., stem cells, chondrocyte cells
or the like), or combinations thereof. Based on the information (e.g.,
measurements) obtained regarding the defect and the articular surface
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wé bovdoseo i n the practice of the present

sui table joint replacenent inplant. [0042] I1.
REPAI RVATERI ALS [0043] A wide variety of materials

including, but not Iimtedi18o, plastics, netals,
crystal free netals, ceram cs, biological materials
(e.g., collagen or other extracellular matrix

mat eri al s), hydroxyapatite, cells (e.g., stemcells,

chondrocyte cells or the |ike), or conbinations
t heRRAPT thesubaheniiralihone g enRiltMaterialcag. be frened pesaingted.
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rep acenent or ratin mat er 1 al
cur ediculaesurface, an WIIIfmatchrﬁlne)tmckpass ofctbeaurrgmdmg aartilage.

def I t
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sur inoludes atjleastrariel rayepliableematepial, torraxampiaannatmjals that arde
any &oér%%h eérllt%rr] cﬂgn erials, and typically includes

at 'east b [

ne non-plyable material, for exanple

T ] 5 R AR A plgERLs {204
mr;mg Vi ) Luftenfig it repiR e SidrER o el hRbor

and ol ymeric ari &l udi ng, exa
pr opolpmeres matérits incledingcfoo eramplet prosth'esemwerdh)are gnblwored
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i ss8ee| ey LIS Fater(Nd. 6:208, W&%Af?&?et al. &thegdt I\elletcheﬂo, 2001
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of miagridi §electidarcahibd Based oprasméry toimpatt h@??iﬁeﬁéﬁgﬁrbé of

copfAY. on-TTiiad exainplescihgtitanie FiRaS inslifle Sivet gL

C?Pﬁbflnurﬁt@drl]labﬁﬁﬁ iridi@R! coppek KRl leall” SHlinfdryONiS muBP Rt
al l gys, suc
tltgnlum cobalt, stainless steel, nickel, iron alloys, cobalt alloys, such as

Elgiloy®, a cobalt-chromium-nickel alloy, and MP35N, a nickel-cobalt-

chromium-molybdenum alloy, and Nitinol™

, @ nickel-titanium alloy,
aluminum, manganese, iron, tantalum, crystal free metals, such as
Liquidmetal® alloys (available from LiquidMetal Technologies,

www.liquidmetal.com), other metals that can slowly form polyvalent metal

ions, for example to inhibit calcification of implanted substrates in contact
with a patient's bodily fluids or tissues, and combinations thereof.

i NVenPCDNS2004/039714
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El giloy(r), a cobalt-chrom umnickel alloy, and MP35N,
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wolkdosnsi2ga ), a nickel-titanium all oy, alum nuPCT/US2004/039714

manganese, iron, tantalum 18rystal free netals, such
as Liquidnetal (r) alloys (available from Li qui dMet al
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can slowy form polyvalent netal ions, for exanple to
inhibit calcification of inplanted substrates in
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www. mat web. com or see Boedeker ww. boedeker . COB%‘Q Othar
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Ot IRsatadhat, ey matwe R cam RfsepiBoaedpken wivk berdekes

I N sBarRas bf thidMateriaWuse TharRPl¥ Rl PaRdli, IMdi48] t
shoul'd be noted that the material selected can al so be

f i (Wew.ghasdapokamngie €0mMyt her grades of PEEK are al so

avai | abl e and )
[0048] It should be noted that the material selected can also be

filled. For example, other grades of PEEK are also available and
contemplated, such as 30% glass-filled or 30% carbon filled, provided
such materials are cleared for use in implantable devices by the FDA, or
other regulatory body. Glass filled PEEK reduces the expansion rate and
increases the flexural modulus of PEEK relative to that portion which is
unfilled. The resulting product is known to be ideal for improved strength,
stiffness, or stability. Carbon filled PEEK is known to enhance the
compressive strength and stiffness of PEEK and lower its expansion rate.
Carbon filled PEEK offers wear resistance and load carrying capability.
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w0 opisast2abl e devi ces by the FDA, or ot her

contenpl at ed, such as 30% gl ass-filled or 30% carbon
filled, provided such materials are cleared for use in

body. G ass filled PEEK redaces the expansion rate and
i ncreases the flexural nodulus of PEEK relative to
that portion which is unfilled. The resulting product
is known to be ideal for inproved strength, stiffness,
or stability. Carbon filled PEEK i s known to enhance
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géhere rketone. Further other pol yketones
qﬂ e F? as other thernoplastics. [0051]
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I meric Materials. 002 The _pol yners can he

}lt@jloBWQrRZ/%Q27Q ah 3, P3002 and entitied Bio-

Compatible Polymeric Materials.

[0052] The polymers can be prepared by any of a variety of
approaches including conventional polymer processing methods.
Preferred approaches include, for example, injection molding, which is
suitable for the production of polymer components with significant
structural features, and rapid prototyping approaches, such as reaction
injection molding and stereo-lithography. The substrate can be textured or
made porous by either physical abrasion or chemical alteration to facilitate
incorporation of the metal coating. Other processes are also appropriate,

such as extrusion, injection, compression molding and/or machining

r eguP@rL/UB3004/039714
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approaches includi ng conventional polynmer processing
nmet hods. Preferred approaches include, for exanple,

wo0 ppososizan nol di ng, which is suitable for the PCT/US2004/039714

production of polyner conpaments with significant
structural features, and rapid prototyping approaches,
such as reaction injection nolding and
stereo-lithography. The substrate can be textured or
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r €ghQBF nfdhe redfidrR Wit bebdmofitReRls, MoT €
pol'ymer-contal ni ng substrate can be coated in one or
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naﬁlfi:fdo%ﬁ?'e% Wi cERinl polyntéts aMiese, su@fﬁde B&MpORErEs can,

Thes ace ‘conponents can, in tur be secured by
vann toers, heesesuradyavarios meane toa r%lﬂlme? QFf aiructiabeores
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o5 00 aF B4 Bty pOOLSI e Eo IO Synatie
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nber 2 a Z0
< H1ABH Rhyeeseqgbes g 1574 Ui, Pt o 895805 b Trohes
Tr ogsuied iMSUEd 9Qdtanidds, S2Pat. Ne73,848,935 tedronzdssued October
3,314,420 nj j il 1 907 4 k) Pat
|\|o§]93,“%%“(;,‘}459’5%}‘@(:héﬁgg‘gﬂwgﬁ%’d?ﬂ?@’o ol 15161,%619%8;'
ang4eaN6Es)987,499 to Scharbach issued October 26, 1976; and German
Offenlegungsschrift 2,306,552. There can be more than one coating layer

and the layers can have the same or different porosities. See, e.g., U.S.
Pat. No. 3,938,198 to Kahn, et al., issued February 17, 1976.

[0055] The coating can be applied by surrounding a core with
powdered polymer and heating until cured to form a coating with an
internal network of interconnected pores. The tortuosity of the pores (e.g.,
a measure of length to diameter of the paths through the pores) can be
important in evaluating the probable success of such a coating in use on a

Paae 21 nf 87
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3,938,198 to Kahn, et al., 22ssued February 17, 1976.

[ 0055] The coating can be applied by surrounding a
core with powdered pol yner and heating until cured to
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Non-limiting examples of suitable substrates include plastic, tissue
scaffold, a bone replacement material (e.g., a hydroxyapatite, a
bioresorbable material), or any other material suitable for growing a
cartilage replacement or regenerating material on it.

[0058] Biological polymers can be naturally occurring or produced in
vitro by fermentation and the like. Suitable biological polymers include,
without limitation, collagen, elastin, silk, keratin, gelatin, polyamino acids,
cat gut sutures, polysaccharides (e.g., cellulose and starch) and mixtures
thereof. Biological polymers can be bioresorbable.
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Non-limting exanples of suitable substrates include
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al | dgputtished Magsh 2 é’@ﬁ%land NYOR7ERIB8S 4o Lepu |éaﬁ*f§d August
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al so nternati o
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sgfli mdlﬁé%%ggﬁrg{l n Bgtﬁ %&%ﬂgqﬁﬂeﬁqﬂﬁé an/&tggcérrlr{b of

pr ethetisguks smrouhéljngdmnm}mntwta reduced ri sk of
i mmunol ogi cal conplications to the host, including
r e-[Q06Q) pt i oin ofie embodintent dtthe invienfiom ranprobeis wsed)/tor

SCL1 08 18lyd 6 AT SHSLd RUSHLER 4 R RISRET TAL bnor

n one robe’r's
us esitetaanter loeated in 8 xemodrafhrareallbgredt orsant awtagrdftt Bhe probe is

te
P ocBitido Behi2ie B b aPetom Mt S <ol i8S is sarppre
Theant thbeecipientsite. The prdbedy epeclfgmlyl damghemtocadi‘M\efa
bet ween t he donor tjssue a e reC| ent
o (e e 11536 SparleRs AFat BRGeR &ty dotter iES dadnis ang
featﬁbeédpléht diealhe probeas®, forleramplel b@eﬂhrfdhealdtgﬁ@distal
I SS recli plen | rooe aln,
{ orekSaaF Brobg s BGa SRR Orfss feGiitale BaspiecReneiation
pr ok@difichally khé alstal enbdF e probé detypieally istoli ih dFderitd Ssue
penetration. Additionally, the distal end of the probe

i s FGFEPLIARIISSURI TG RroRe eAniRave: N edgs-aita definedidistance fom
Pr oRedistaNenth by, b 1A08isfinca frd R the erktalichaiteiané eage can

be used to achieve a defined depth of tissue penetration for harvesting.
The edge can be external or can be inside the hollow portion of the probe.
For example, an orthopedic surgeon can take the probe and advance it
with physical pressure into the cartilage, the subchondral bone and the
underlying marrow in the case of a joint such as a knee joint. The surgeon
can advance 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,

a bi oresorbabl e nmat epCBUP2000039714
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its distal end, e.g. at 1 cmdistance fromthe dista
end and the edge can be used to achieve a defined

woe@shsnfio ti ssue penetration for harvesting. Ther/espe4/039714

can be external or can be i2zmside the holl ow portion of
the probe. For exanple, an orthopedi c surgeon can take
the probe and advance it with physical pressure into
the cartilage, the subchondral bone and the underlying
marrow_in the case of a joint such as_a knee jaint.
TheSWIiKFIFHCRERS, eRN'éﬂ@eC‘{tW@ BestNigMt For qxﬁ@pééet“é? digtal
or drdf &rtﬁé‘bro%@%nﬁﬁé@d@% Fri@ﬂnké@ﬁédh'aﬁﬁﬁ SoHsIsBRE of Sdveral
t hat point, prevent further tissue
perﬁenalbtfla@?ﬁ i hérbéqsfﬁ %{&lﬁote\ﬁqag be reeyes Using ampnual,
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pro I"a

e can | ncl e one Oor nore es, Saw
st reepalatieg the tissuesample fremi the uRderhang %sﬁueFBypl@ellanﬁblsemll

%a}e%gfed‘?ﬁ%e %or’fo‘?%n?'ﬂ%bt%cflb?%ﬁt |H‘il]\é["g€ﬁeatg dniki ﬁhéﬁ%%

ni sm consi sting of several snal
bl atdede)mebhadss therindi¢dual \péatles sian deamonvad sd as tootlese thed

o Bb L elods agqné WA A e b RSD e

i ssue an sanple romthe
t
hglﬁgo IoPgan| eherrem pl en%p{mft"tt%]@v%gﬁsdg' gﬁasﬁ%@%g%rgn

i r i redivfrageehdyldesiceroan h:@nnisgta_temi@sidndhev digtehlend Io&ﬂmrom
U PR BSOS & Al dd et B0 2 on

anahé elssmﬂmlmjiormparalé tHehtissuasampleofinom éhe arsaarlydhgvissee.or

a radi of requency device can be integrated inside the
di gpa62lend ofn orecempbodimentofethé irventiaie \the saroe prdabe can be

¢ P e 4R i e YRR 4R Botb e StthodifieR St
un dshapgd 'Dgolielsfdf Bbght[yQﬂffeftéantrpmmeaIemmedélnwtambe ubed. For
i nvent i

t t he . d
| SRR 2 Pe Uee I BT Pnb e e Ricrty RIErRah i
shaped |@tmwﬁh§ébﬁéﬁﬂle¢vnﬁb & tighte betwaeni tha ltissue sam Ie

di mensi ons can he uysed. For eﬁa | e, Ehe robe use
th@rrtEEV%F’é?ﬁp'%'gﬁ" éh%ch&‘ﬁﬂt;? %:ﬁ!q RPbe Hged inihe ’%@%’8’“
i N ddmealsw PO BligHNS 'shbiteratbah St BSedhint the @onébr theRBY \WBAEBCHiiE

tissue sanple or tissue transplant and_the recipient
si tfer amplissyedest dygag thesapgeatiop or sHitiRg of the tissue sample

from the underlying tissue in the donor material.

[0063] Any biological repair material can be sterilized to inactivate
biological contaminants such as bacteria, viruses, yeasts, molds,
mycoplasmas and parasites. Sterilization can be performed using any
suitable technique, for example radiation, such as gamma radiation.

[0064] Any of the biological materials described herein can be
harvested with use of a robotic device. The robotic device can use

information from an electronic image for tissue harvesting.
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can also be slightly shorter than that used in the
donor thereby correcting for any tissue | ost during

WO b@ssepas ati on or cutting of the tissue sanpl BCT/USTN04/039714

the underlying tissue in th& donor material. [0063]
Any biological repair material can be sterilized to
i nactivate biol ogical contam nants such as bacteria,
viruses, yeasts, nolds, nycopl asnas and parasites
Sterilization can _ be er f or med usi ng an%%SU|ta |l e

t edBREBue, f by castaimembodinents thecariiags replacemant material
r adizatd Béhlcﬁlgpﬁﬂil:he‘hﬁﬁial%forﬁd%glt@h °F89in§@nc€&h8 rbio%hémlcal

descri bed herein can be harvested wth use of
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surro g a de ect e asse |ng I sSsue

sarvgithin theneardhgeri The! caahﬂagq/apﬂaosme@yot mgnergtmg material
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Saraanig Enibosfin 57 oS {fackfent of fperatng

corrdatenan:anu&ﬁ(éthpalq: be wm;ahém bl,ewrrtmmnlglmbaﬁt'ratiahs and
Itigons can i,nc or ,exa varying
BB RO tar g BARens SheBreuah facréar t ho

car ge repl ace regenerating material can,
for[bbéérrpl e, L Y'ﬁ%ﬁ@%’ﬁ by control ling

38 %Matlo S ang exposyre times of certain nutrients
E t or ART‘H&&E‘P‘?W DEVI CE DESI GN [ 0067]
r mat,i on

th.@@ LS e BTt PRishess fPETRE oflfe, o

nmodgirtiade, tahghysical mogel aithd siefazes of theadrtiaaart daridgge andlof
the underlying bone can be created. This physical model can be

representative of a limited area within the joint or it can encompass the
entire joint. This model can also take into consideration the presence or
absence of a meniscus as well as the presence or absence of some or all
of the cartilage. For example, in the knee joint, the physical model can
encompass only the medial or lateral femoral condyle, both femoral
condyles and the notch region, the medial tibial plateau, the lateral tibial
plateau, the entire tibial plateau, the medial patella, the lateral patella, the
entire patella or the entire joint. The location of a diseased area of
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t he underlyi ng bone can be created. This physical
nodel can be representative of a limted area within

WO b@sjosizad or it can enconpass the entire joi nPCT/TB2084/039714

nodel can al so take into camsideration the presence or
absence of a neniscus as well as the presence or
absence of sone or all of the cartilage. For exanple,
in the knee joint, the physical nodel can enconpass

only the nedial or |ateral fenpral condyle, both
f erfdriipo eanie detesmined Her ﬂmrenlertegwgcﬁﬁl?tcﬁerdiﬁ?a% gystem or
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be soapmibuédotcailnddectswlémﬁudedesmae ther erdiee sartilages Tihwso
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have a he be ‘ap are
sonmeildipdiseased earulagejeﬂremrwmg one ombwdmaﬂllege;defnats i$ he

nVEREEEE." ThiE YR Teals et SR RS e st 4 Sfale goint
gl ]ec&apteébrabiyt atlraage%:e lpbhlntBJ riich e)gkntplez Eointe-8 pomtst I7|-15Q]eb
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poi garitiagd. OF ureheaumples oﬁc@the”\s!ze éf theplefett &5, deferiiingdyiant s,
e entjre

th t t th of
AR DFRRvAGa- S HaPRaF S SnEan RE sSRbE G he
deftagt ad mudiehe podisIs of &ie Whg RSUrUAdinG s SURYis (pPerved.
articular repalir systen) can be sel ected such that as

mucioozs] gossgigb?taepémbdsrﬁrrbmsl trfesécunmurrecnml?;& adicllias sureades
preserve n ot her odi pents, the curvatur

bt GRPEPIIPAL0 SOH LB IpErTaRe (e e ahe B S ET . Both
anche thiskire of fhe repRdiing eatirge ahd t@édrb@tﬁre &fthé attitglar

t hi ckness of the remaining cartilage and the curvature

of §UF@cacaN O8IMRasyR% iR desaRNGLOr$hARE terepair maleriah
andAIernét%RﬁtHe*&r&éiQ@ of tl‘?@&%dhéhdraﬁbér% O be/ ﬁie‘ésur*eﬁ%nd

curvature of the subchondral bone can be neasured
the resultant measurement(s) can be used to either select or shape a
cartilage replacement material. For example, the contour of the
subchondral bone can be used to re-create a virtual cartilage surface: the
margins of an area of diseased cartilage can be identified. The
subchondral bone shape in the diseased areas can be measured. A virtual
contour can then be created by copying the subchondral bone surface into
the cartilage surface, whereby the copy of the subchondral bone surface
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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wez@spseqdo t he cont our of the subchondr al

the resultant neasurenent(s) can be used to either
sel ect or shape a cartil age replacenent material. For

used to re-create a virtual7cartilage surface: the
margi ns of an area of diseased cartilage can be
identified. The subchondral bone shape in the diseased
areas can be neasured. A virtual contour can then be

creat ed by COP ng the subchondral bone surface into
CheldBEiL | agBie, Zaaens afighBOReTehReta P BPWata Joint

subigipi 200 ob%qnﬁéﬁnba%altm@ r&%ﬁlahmom&t ﬂ1e'1ﬂ)|é]fplét8& of
area of diseased cartilage. n shaping devi ce,

corthelkpee i Ae shewn inficedA.tthe mlenwatnrbees@raratﬁg usmg,
Cafﬁohbi‘aﬁ 18" BQaI%[%g%l;é‘% ]{_é%%mbhﬁ aé%gea'r?dedg{ h%s&éc‘t

of e cartl age 2A shows a
pertofues.ivwand® vi ew of a joint inplant 200 of the
invention suitable for inplantation at the tibial

pl 20832 of t Abekmpleni Hthhas axuppeiikiaee P23 Igwer t he

Sﬂmke%a a8 agﬁé}ﬁarh@FafF dgéc 0. Thed %?‘Q&FFPA 262 i€¥&med

ace assessnent, ve Wt .r espect tQ
FI G& thapit fonohs R mpthn)g?sqrfacnéon nepelsmg tlze)opmmgajmrm ppdace; in

S0anifiEice pattiafyncall | BREac0 b Bih fE LARELE  A0R°
a nt;nn brgva;labfyammlcﬁm suckctbatit p@serﬁe aopypfase hy theodpposing

Vi r e
© heopSRarract: kY. 1eBah A G ree oL b RO ARE of She BRI IS
succ}:omrhamcaﬂes withs Aswdll be appreciatedt by thbse ofpskﬂslhnlg;e B the
sur f ac

Surda ?%m&eﬁﬁoﬁiﬁ%? Vg et e 1, T 10 T ace

PRI n . ThePREFsBiecs 22 ik imblact 2pg gy pe HigRld BF
upparry ofur \faﬁreq/ @ldeads. Fbee;kamgt)l;qrthe &@ﬁercsmrfdoe 202zpadeby

oL rizosd sy Broigiohe RuRac By e aeia iriinge S0P pene
fr osnrfalaes enitisd tislgl matehi | GrGtecanrsl SHapka ie nrdsr the fsmeonal
the tibijal gqﬁateau or it can. be sh:\goed to mrror the

f enet"lyledB RERAr do PRtz dhe ceMmBlppenpYsuriRee obig im ary
surR&eit ehgadkd themradral condyle. Alternatively, the superior surface

202 can be configured to mate with an inferior surface of an implant
configured for the opposing femoral condyle.

[0074] The lower surface 204 has a convex surface that matches, or
nearly matches, the tibial plateau of the joint such that it creates an
anatomic or near anatomic fit with the tibial plateau. Depending on the
shape of the tibial plateau, the lower surface can be partially convex as
well. Thus, the lower surface 204 presents 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.

bone pPanUb®04/039714
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when it engages the fenoral condyle. Aternatively,
the superior surface 202 can be configured to mate

wowdos/osnz4o nf eri or surface of an inplant confi gecedsions 039714

t he opposing fenoral condyl2e. [0074] The | ower surface
204 has a convex surface that matches, or nearly

mat ches, the tibial plateau of the joint such that it
creates an anatomic or near anatomic fit with the

[ pl at equ. . endi ng, on the sh of th i bi al

0B T oAK wiEPE SaeBeteohy Rees BT Biths B e Sove
Wel durfadé BFthetlbWer suiRIce 204 haee ndlke pédstipicanves Ratraecthe
to the tibial plateau.that fits within the existin
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resurfacing. [0 appreci ated by those of
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surface 204 need not be erfectlx convex. Rather, the
| odBP78lur f ac E16288 Shewsartep Vienedfne iindiimplapt offiy 4« And

CONGRWA iRRid. 128NAe ER@tiof éﬁap\éﬂ 208 ot tﬁé‘ﬁw;ﬁé‘rﬁt%‘ah% eloHdated
of the tibial plateau or the re-surfaced pl ateau.

Th UEhe elprgated faimecandake a ¥atiety|of ghapasiingluding eliptisal savasi-

%61 F
(pifal, [4Ug ok o6 HERNGTI0HS vl P Bobis B tnE Ritarfa 1t
s hacbraaera@en i typigallyl irgulat thoamobiermingraytive geometsic shape,
of i el udi
C| EgRase! AR AR AR bl ol R RE R Bl
as entérior Isbam)pf arclnmlam cehyapxdapendingdintbe satune pfthe joint
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shape, eC|a ose
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aoreto 15 s e SEORA i, &8, heforkl deSen R ke

to utripmnmao halgswhsratakeh aopmmfswong(mafphem df ¢henieeptar). Pér

to 2.0, and rmreseC|f| y fromO0.5 to 1.5. As
fur‘i’ﬁ@?p%ﬁévﬁli‘o?”ﬁ “'F: Léill'éngth across an axi s of
the | | ant 200 vari es hen_t aken at oi nts al.on the

t he THIRHIGAAW toies e2GiRyirass-SeCtions phtherime
28 shol.vn ih Fi.[280fE epidtad ﬁ&@ﬁ‘é’lh@s bt &€, 6, Bnd E-E. The
cross-sections of the inpla
implant has a thickness t1, t2 and t3 respectlvely As illustrated by the
cross-sections, the thickness of the implant varies along both its length L
and width W. The actual thickness at a particular location of the implant
200 is a function of the thickness of the cartilage and/or bone to be
replaced and the joint mating surface to be replicated. Further, the profile
of the implant 200 at any location along its length L or width Wis a

function of the cartilage and/or bone to be replaced.

[0078] FiG. 2F is a lateral view of the implant 200 of FiG. 2A. In this
instance, the height of the implant 200 at a first end hy is different than the
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shown in FIG 2B are depicted along the lines of CC,
D-D, and E-E. The inplant has a thickness t1, X2 andt3

wo eapesizivel y. As illustrated by the cross-secPCDUS2004/039714

the thickness of the inplanp varies along both its
length L and width W The actual thickness at a
particular location of the inplant 200 is a function
of the thickness of the cartilage and/ or bone to be
repl aced d the joint mating surface to

ISR O8 I ImRaeF o SRRt b Fupher e CPRST sHee 20Ran
anyhdvaGt é\lé%!ﬁél@;&gm' 4 Sowwardirectidn. WoWeheWa% ilfustrated the

function of the cartilage _and/ or bone to be repl aced.
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at a first end is different than theheight
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appreciated by those of

OI:Ob7§ It he F t2G 'QSQ?&:;I sré%tlgr?tatkgﬁ agtﬂﬁté) ag(lt?% p\fdgme ina_

ent ant escre
A| *bquydshowmg tdaqumplahtema |nm1arﬁe|dbmthnta kiideyjoint mommmhtthat

{008 fonficRAats Pl of B rBRoE 200 s b it HfedsP Fozz and
saghe ferhup?e2rests an the dippshsunacyg 20@ef thepihgieint 200. FiG. 2H
L BUASSobbcph i Bodhe o b
glu?]yg;za;wt goaanpladteﬁhatrfreauheéw 10201 As Brappheent frPAT this

i npl.ant . 200Q. FlI His a . )
o1 oW g impnt 20Eis rBREARCA R Bias 14F wibie SuRedonastigHlar
shoyurfagetzfza INgRLiIRBE aEEﬁécld‘(@d BytHRde \OF EKIl h the laRS thel dHicUlar
1020. is apparent fromthis view, the inplant 200

is %@PF iceHidPesthe Mmadialiof '%?rlakfaﬁﬁt AP Heﬁd%‘hperl or

articular surface 224. As wl| zg)r{)rec ahegi by t hose

of BRBYT" ; n it Zhisié viewalondanaiialane of the body sRowing the
implant 200 implanted within a knee joint 7020 showing the view taken
from an aerial, or upper, view. FIG. 2J is a view of an alternate embodiment
where the implant is a bit larger such that it extends closer to the bone
medially, i.e. towards the edge 1023 of the tibial plateau, as well as
extending anteriorly and posteriorly.

[0081] FiG. 2K is a cross-section of an implant 200 of the invention
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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surface could be the nedial or lateral facet, as
needed. [0080] FIG 2i is a view along an axial plane

wobosherzbody showi ng the inplant 200 i npl ant edp@a/uk2004/639714

knee joint 1020 show ng theovi ew taken from an aeri al,
or upper, view FIG 2J is a view of an alternate
enbodi nent where the inplant is a bit |arger such that
it extends closer to the bone nedially, i.e. towards
the edge 1023 of the tibial plateau, as well as

ex egThodiTgeririhe d9iok anEhanal Hipsme ai Ripirysion. deshqr vertisal 2k

| S b AR o trRNohEPlutiioe J0R o ind ifbIdr 280 1ahg"

according to an alternate enbodinent. n this
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oi I, .

| hsg ko e, 85 ke 56 L8 pElhrbic b P [ Gt brane

verf tredbodyenber that extends fromthe | ower surface

204 of the inplant 200 and projects into, for exanple,
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conponent inplant froma side view and_ a front view.
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MBYyeBifalile & praRIde d ShePbravib@ecréssoMners ®2Eon the lower
cross-nenbers 220 on the |lower surface 204 in order to

pr GWrfaee g04inorder topspddeaibdof taneatian mevemet qf thg iplant
relative to the surface of the femur, or femur implant. in that event, the
cross-member can be formed integral to the surface of the implant or can
be one or more separate pieces that fit within a groove 222 on the lower
surface 204 of the implant 200. The groove can form a single channel as
shown in FIG. 2N1, or can have more than one channel as shown in
FiG. 2N2. In either event, the cross-bar then fits within the channel as
shown in FiGs. 2N1-N2. The cross-bar members 220 can form a solid or
hollow tube or pipe structure as shown in FiG. 2P. Where two, or more,
tubes 220 communicate to provide translation, a groove 221 can be
provided along the surface of one or both cross-members to interlock the
tubes into a cross-bar member further stabilizing the motion of the cross-
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relative to the surface of the femur, or fenur
inplant. n that event, the cross-nenber can be forned

wo pisgseho t o t he surface of the inplant or canpOEUSIE4/039714

or nore separate pieces that fit within a groove 222
on the | ower surface 204 of the inplant 200. The
groove can forma single channel as shown in FIG 2N1,
or can have nore than one channel as shovvn in FIG

. n either eve e cro - bar th
thebaéﬁ%!ﬁ%‘@l todae %fg%t é‘ﬂ’ ﬁﬁpfﬂﬁ'aeﬂ@’ PB‘%Q gﬂ'? In
Menhe af, %Qr&@bér@ﬁéﬁ’n@eﬁﬂo éianode fbﬂhé@mtégtbﬂiy Rlth BePe
structure as shown in FIG 2P. Wiere two, or nore,

t uiEplanpwitbenhAeraEmadras thersepa ef thedRwgniienon, a gr oove
221 can be provided along.the surface of one or

cr d9984enber 4 ﬁBOWﬂﬂ’bF'leéc%Q'l.Rhlé is ¥icipatec tgahthgrsggfgg% Sfr
nernig "tlblfanIEfé%D vﬁﬁ Bb 'pFép’drétgbytl Ifbemmgf ér%ﬂn@IE tﬁéleoﬁwfe%eﬁé

relative to t I mpl a be appreci ated by
t hdbe cerssdiar membﬁrﬁ h@‘%rfﬁc”'tﬁﬂﬁg &E@Pﬁﬂbafrthﬁﬁﬁﬁléf‘t topat

ca tap
G S O Rt e ot syt
shdte knee jpintss inZoetRN. it is antici pat ed that the

surface of the tibial plateau will be prepared b

forAPB8 chanFig. 250hSilistratean alesnate arpkodineatafiplant
TERR o BHSIGR Fid. 231h0 a4 e Bl i O aF hER) Gfer

seat securely ol nt
_pr d?AGdZs(g) limman mmdamt rmmxa singladitiet ardenal23q. dhafillet

ar 18 eRBY o e ibla arerd 5 Fieotlior bifioh i refbiel spine,
FI @As mwme Fed.g2s{ 2ptwe flilletse236; 286 arecpraxided ahdused forrie .
ri 1resfois eyl IR Sy B S 29K e i lfste two

I Mdudstrfacesdor the posteribechrsfeer i or porti on of the

tibial spine. As shown in FIG 2S(2) two fillets 230,
23]{0&8&] pr ovirdenihgamalv tcsBid. 28(4) & hangeos oetheamplahtist er . n

tucesaie i Ratby' Brse nasBrish np? SO AURROR, BB ERL o
Turtan@@wt pospdgation. F16.223( 8)) illwsttatasthateffoft drtbeidepigavihens

desel ot ed el L oG PR S Lk hroS aleR: T GsuftSf
tangent propagation and selection is shown in FiG. 2s(7). As can be seen
in FIG. 2s(8-9) the resulting corner has a softer edge but sacrifices less
than 0.5 mm of joint space. As will be appreciated by those of skill in the
art, additional cutting planes can be added without departing from the
scope of the invention.

[0087] FiG. 21 illustrates an alternate embodiment of an implant 200
wherein the surface of the tibial plateau 250 is altered to accommodate the
implant. As illustrated in FiG. 27(1-2) the tibial plateau can be altered for
only half of the joint surface 257 or for the full surface 252. As illustrate in
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wWOoRds081t246 angent propagati on.

tangent propagation. FIG 2S(6) illustrates the effect
on the design when the bottomcurve is selected

propagati on and sel ection i3 shown in FIG 2S(7). AS
can be seen in FIG 2s(8-9) the resulting corner has a
softer edge but sacrifices less than 0.5 nm of joint
space. As will be appreciated by those of skill in the
art, additional cufti ngeépl anes can be a %d wi t hout

0

depdft W s paster A apiRsiIop pURaRe Gankeiat #90 or gsed 462
2t G#édwéﬁwelmérgbs.ﬁwartree@ﬂb@%mtto@ﬁe aftehiomd Make.

200 wherein the surface of e tibial | ateau 250 i s

aI t @raging anAlsd hersaed With Frspegtipdne Imsc@ntﬁmf f&- 2amhere the
%/raﬁl-'r; Jeltﬂ r IIeEmeHn% an@I Z%"{‘ é}?%lé’d FeRatRA th %rplane

e10|n sur ace or the full
s urofdoe bm AdAlglonﬁlllm attachreent mraahanizms3-an)be; previded to

DOShREbPEEAADEI B nS ERRRFAR. B, Idhin A3 covy@rTAeds

posi tirve or nega |
r el 264 can he)pnolq@leanﬂm keals 264 carveithemsiavithin 2 alanal €9. be

usesgag‘ﬂ’{atl B Rﬁcﬁlaﬁe of Fﬁt éltrW rﬁr% lé?1fe (EL@B ‘é;{ 'Wa'%r ST(%}e

gr ading e| I es’ W
angfied2T(8) |ﬂt|stxabes an anqziaratnmlcﬁ chees m«ygntlrd\tibiatplaheau | The

h i S '
U S L
2T(shapg df ¢ed jsin? &€ determinedunder tH\eckiep'EI*deslcalaaécSwﬁlﬁﬁespant to

t L.
o1 i 1 i Sifer RS et 1 B Mo gr linsiéli ht o
2T(cOrespbhdo tAé (MBodifidd siptacabbthegoint.npl ant whi ch covers
the entire tibial plateau. The upper surface of these

i mpjoess]s ar e Tdesngned td PicsoBA-paminslattisitablejfecprediding an
shape of the nt .a det rm ped ynder, t he_st eps
cocooBig Tt biase s e et of Fig. 28 fhowtt ahisoRiptant

sur ¢ty & defest @neﬂl lrtf@rlcb%uffbéﬁ of thé fernlis1ea# (eay. | tiief | at
to corres ond to the nodified sur, the joint.

SRV ot e s s el it e fbiaptae ARG adn heied

f or alghé ViedidhGthe ferRPUR4N 6 in@oRibirfiibh 36 drdtHidifoihtepaint
of FIG 2A is shown. This i | ant corrects a defect on

an Jevice: Fermalion{dae surfaoss of dipAevioss £apdegichiaveg Using
congy &criquel et 8iBEd éﬂ?ﬁé WiRlr8Speth tthkiplanbbftic. 2.

pl at eau) and can be used
[0089] Fi1G. 3A shows a perspective view of an implant 300 having a

curved mating surface 302 and convex joint abutting surface 304. The joint
abutting surface 304 need not form an anatomic or near anatomic fit with
the femur in view of the anchors 306 provided to facilitate connection of
the implant to the bone. In this instance, the anchors 306 are shown as
pegs having notched heads. The notches facilitate the anchoring 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

The result of taPgEDB2004/039714
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alone, i.e., on the femur 1024, or in conbination wth
another joint repair device. Formation of the surfaces

wobooshel2devi ces can be achi eved using the techp¢mius®04/039714

descri bed above with respess to the inplant of FIG 2.
[0089] FIG 3A shows a perspective view of an inplant
300 having a curved mating surface 302 and convex
joint abutting surface 304. The joint abutting surface
304 need_not form an anatom c _or near anatomc fi

wi t ¢tk Thedmplanhcan keynserted witheutihone csrs@nb%waﬂaeae po

f achdriet @nferft OTHER{pISH csﬁ bE'Ei%sigﬁBb %‘bbGtQhé b@odmﬂeral Bone,
this instance, the anchors 306 are shown as

haviend Gaprsehsiantiallyfallowrthe Gontasn ek theauibeiengdra ttcwe This
anchor g %doérqsgé ﬁwa‘f"hb BoRe h@sdéﬁfwe reHmv@a %&hermfor the

wi t hout notche$ can be used as wel pegs w th ot her
C omla@ﬁmmnqﬁmﬁ WQQa'ﬁOlﬁiSaﬂTerf?QYaﬁ'@'ﬁW@tMﬁmﬂ'mggb%%%t@%
or cruciate stenms. Pe and ot her portions of the

i npl08AR] can FbegoElRIS 3@5@@@” takpeon mypHEely of gthepforms

: ns\ﬁftﬁﬁﬁl 5&]% romﬂg sE&E)@B‘ftJhern\)@hfl& Wﬁﬁ%gﬁll LLBMplishing
cenent. ant can ned ut the

s ubfbh@ameaobjmlng of prayiding ingreased;siabitin afdne implant 394 in the
con r ;

advjan;tj J hgs? E%& S%Haggﬁg)q’?]geds Q%Itgaq?’zbﬁﬁggbgte Iﬁ%"rs’ %eﬁghﬁ

f oretch/édqnntmaévrmne afmeredoiptandhorse306 ¢asr kbprovided as

S BB SR EA LS, PR e 3 e
wi t 3@ tHoshevar, tnnorg of fewartdist awhpes, ofuctdhesiemse nt pios, can be

E’rnh'ol'eﬁef i éﬁﬁ&%’Shkﬁ?P'tf‘Bh@?% e et the 200 in

L oT0gBIL" RS SmisofE o SIEhi BersPiliBsoBft vid'bl B
?\2 e ey o 12t ?“emffmurazgdmmm ©
ottt s rintans i fecton; el &TcnBl BPe RS = fiir I Cuitne

an CHiEHdS3123d5thtipaA§ shownin Fiat 3p; the stera 870 hasi pallel walisut

35 SiEA! GG AGe Henaptcr haGeXhABasE e bGP

bongurfakidog. AsetsirofiRg sfert foras alddrmteﬁaiecn@mtpeomm to
of three anchors 306 to anch(g the i | ant

borfbe Neag 12 (sl B @RI BEL P iFss Ohekimeine art, the walls

need not be parallel, but rather can be sloped to be shaped like a cone.
Additionally, the neck 374 need not be present, nor the head 312. As
discussed above, other configurations suitable for anchoring can be used
without departing from the scope of the invention.

| [0092] Turning now to FIG. 3D, a view of the tibial plateau 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. FiG. 3k illustrates the
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head 312 on top. As shown in FIG 3C, the stem 310 has
parallel walls such that it forns a tube or cylinder

wo bas/osnsends fromthe bone mating surface 304PCHUS2004/039714

section of the stemforns &4narrowed neck 314 proxi mal
to the head 312. As will be appreciated by those of
skill in the art, the walls need not be parallel, but
rat her can be sl oped to be shaped |ike a cone.

Addi tional ly, the neck 374 need not be present, nor

t h&lPRMraee 3040 tedppiant 0@ Bither '"HF‘H%*F‘QéBﬁFF% of f¥eens
S Ubbgd 306 fd?ranen&mgrthe SmpiaRt $60 6IRE bbhé iuslenad, tharg

fromthe scog the invention. [0092] Turni gﬁ now to
FI threg pega 306 are msﬂtqm@dtt@ farey a Hlaae@aljow&wrngs ltbeace

??éﬁ??zecb?@d by o8B bf §P9I@|n' the iaht! G5 5%3% pes? da% t%olﬁ’ﬁ:roe Qﬁd

this view, the surface i s curve t hat
cotheesrientationsthepegs 396 loomesnother saade anSWeownm
t h .
T RIEF3GRMe BIGIART, focs s pikreTyBncily P
f uiillueteated |al aress seadting of the impand 800 takes ainngtheises BfF

e nenokh BEFiGage TRICAI e Kok drd BisfRBaSH e slirqasturiy 04

H(r)]\'mplant scathat/\ihlel pegas apmpeadicalaetd thg ferhomse caridyisk iwhich may
e

Lr reffesbi BT Peo RGBT Pt St thfmiant,
BB od Hons flsitee 2 St bht by Mogihos

s eMtemhcmfdwmwommmeﬂm coradm 1004 Thetititerdondgar fos&a

Fl G, ) i

L N o

perepmodmalwuo.t Alsb|”shpflvﬁl‘l§)tm| pat@mdyhﬁacetl%ﬂt?ﬁ feen‘ztl}; 1;0;(?.

of Thramplet 3 AGterles RO e Fraidt paverosia@otiad Gfne

V' eerl coitiId. El'lﬁléfpeé@%ﬂa?é/al@@ sRowA tiedt #cilkge diricRordidRe

and a nedi al cond%/ 1004. The intercondylar fossa is
al ¥BPI2RbHPP tedbe cq q}ﬁ% with the lateral epicondyle 1008

and_ nedi al e |conﬂﬁl e 101(')( is the atel | ar

SOT0RA O RS Pailetaies 3 knedioimt AORAABY 3 AErBGL - at o

i N petdpectirs. Thé |mbl|aHt330@$s€Pﬂg%ﬁté@fWéﬁ a%oﬁ@{lélﬂsﬂslﬁtfwﬁ ime
06 are al so shown t hat

I ateral con The pegs
f adiG-i ¥ H}%ln‘mYﬁfﬁ J0P igPpesitioned such that it communicates with an
implant 200 designed to correct a defect in the tibial plateau, such as

those shown in FIGs. 2.

[0095] Figs. 3y illustrate an implant 300 for placement on a
condyle. In this embodiment, at least one flat surface or chamfer cut 360 is
provided to mate with a cut made on the surface 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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i nplant 300 to the condyle. [0094] FIG 3H illustrates
a knee joint 1020 froman anterior perspective. The

wo opsast24800 is i nplanted over a condyle. As sPOMIS2004/039714

FIG 3i the inplant 300 is3positioned such that it
communi cates with an inplant 200 designed to correct a
defect in the tibial plateau, such as those shown in
FIGS. 2. [0095] FIGS. 3J-Killustrate an inplant 300

| cotoBoBF e AahRERs B B ol a PG PRLTS oV dec

t o sAreplably T By priffasekrize 49% Fdstdrie euf4gshantensculte
The flat surface 360 t pically

reparing the jaqint.
doeg h%ft‘d %'ﬁ%b sﬁﬁ%PEé?{tqetdé‘Sm"%Jk?%ﬁTa'%fGF F‘éiééy 9804 of
the | ant OO [0096], FIG 4A il ustr?t es the desi gn
{ “WOBYh cal HOS 4P FRAUS SSRGS MEIoriAOD. s SRRy

k neeue429 the PASIBAL 40U is %@hﬁgtﬂ'@@ su@t%af it @évefré'béth“tﬂ@ | RO

distal cuts 496 are provi ded as wel as chanfer cuts

4953nq media| femarsy, comsyls@éormcwﬂh msnaﬁ%ltaé suierrfithe famunt
4004197 THB ‘PrWBIahf‘dfd fras 4 RteraNorldyRe! ImpdHeRt #fo and a medial

configured such that i1t covers both the | at er al

nedmdyteecmmmneebmared abodge 430 that sennsststhedatesal coadie
con%l&ﬁ Srieitlg16 lihe 4@%@&' Hﬁ@%gﬂﬂ?gncon wite®oRbrin at

B conponent |'e conponent
420Iea$1toa portien gfjhes@telian aurfagerofdioe fentlttdmat EhaaimpiantdiPOe
co I 0 -

i T B3lonahhobihsethellF thifs ipREK, Syt RERREE sneln
surFigc?, ibdesited. fFeandc i9 azideTview iofitiieamplat® Of Eien4B. As shown

opt I hose
POl IR BGRTop U ede 4 &t th iRl rog BT 10 17
t hecarrgsband tothefdutatdrB.of A& fehmnal condﬂéﬁTh@cx;urtdtere can be
superlor surf e 40 of th 400 i.s cyrved to
cor gheed 6P B G apents iRy AQUalpyatiCa g s b
Theofathe \eatsumgefmalhmndpleﬁ | cgub ek auoétu]tdwatonetor both of th]e
coryesponds .to e act ature _of one or 0
© hefe B ongY Pe AR RS BRg oS ihe oRe o8 cu? pegs, o Gn
OpebéﬁbrdQMeh t@%séubﬁnfaaamaig tﬁ@nﬁmbﬁﬁtoaﬁé Boné.CAL WilRisd Ng
of the j.oint. of nore
apprecjzlatled by those of skill'in theP ar%l the |mplant can be configured such
that the superior surface contacting a first condyle is configured to male
with the existing condule while a surface contacting a second condyle has
one or more flat surfaces to mate with a condyle surface that has been

modified.

[0098] FiG. 4D illustrates a top view of the implant 400 shown in

FiG. 4B. As is should be appreciated from this view, the inferior surface
404 of the implant 400 is configured to conform to the shape of the femoral
condyles, e.g. the shape healthy femoral condyles would present to the
tibial surface in a non-damaged joint.
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bone. As will be appreciated by those of skill in the
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superior surface contactingea first condyle is
configured to male with the existing condule while a
surface contacting a second condyl e has one or nore
flat surfaces to nmate with a condyle surface that has

beep ifie 0098], FI G. 4D illustrates op Vie

of ThoBBE 1 Sics 38 Seh el Stratecpesspave NeWs. St he Bolagirom
appﬁ@ﬁhfé?i@ﬂs&fa@@ Fehj ﬁbi&lipﬁé%badi H\%tih?%@ﬁé . surface 404

of the inplant 400 is configured to conformto the

shapaoof t he Fieyimstatstie esial Gew.of thefeshiaroob ealing
femoral condyl es wo resent to the_ti
in

B oA 02250 A MB BB e e O Ene RSTRondyiar Tossa
||| IS OuRET C0AbhY Rith ifVatephl dpitdntiie! 0B. fThepRAt
inferior surface {i.e., tibial plateau mating
sur #@@ dystrated ooficr#e; is Hlapiratgd coygring kaka cendyigs andkieof

t hepdemisuiae0 oh@kirdaun16 s Thalpego 9y afe 4196 23naRA titat
dyl e 1004 h d I

nmedi al condy The i ntercondylar fossa is al so

shotaeilitate anehasing the implanted004p dhexcondylecondyl e 1008. The
i mpl ant 400 illustrated in FIG 4B, is illustrated
covEOAl bot Meddlusiratesaknagdoinh f@9Q ipmsany anieorof t he
f e b . .
ST T Eat e T et 4bhls sl YR chifies, g fhgwn in
[ 01615} 4Rheimplant #QRisiesiioned Rurkethpbit pemmTuBTatesoHithuan

feri . . o
ovel g AYRRCREN 15 qorsli o dFReA Ly Wig D] SloiPe
400those pbewn irokied. 2uch that it communicates with an

i npl ant 200 designed to correct a defect in the tibial
pl af04828] sucsawill ber@Eperesiaiesh by those @bskilk in fhe 20k theAmplant

DB RREE SRR Bl b MR 54 vl
hasimpamtroandecdonfigiared tttenap¥fit euer theasonidglec Aliéringtivedyl it can
2128 ke Sl CORTHH o SO Bl g B
t hefineed of a snapfit.
[0103] Figs. 5A and 5B illustrate yet another implant 500 suitable for
repairing a damaged condyle. As shown in FiG. 5A, the implant 500 is
configured such that it covers only one of the lateral or medial femoral
condyles §710. The implant differs from the implant of FiG. 3 in that the
implant 500 also covers at least a portion of the patellar surface of the
femur §72.

[0104] Similar to the implant of FiG. 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 FiG. 3. FIG. 5cis a perspective side view of the implant of
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[0103] FIGS. 5A and 5B illustrate yet another inplant
500 suitable for repairing a danaged condyle. As shown

WO DooBlo&246A, the inplant 500 i s configured suchct/ogtoos 039714

covers only one of the lateral or nedial fenoral

condyl es 510. The inplant differs fromthe inplant of
FIG 3 in that the inplant 500 al so covers at |east a
portion of the patellar surface of the fermur 512.
[0104] Simlar to the inplant of FIG 4, the inplant
CanFiep5A.QxesHowroipFas.Scothe saperarsrfao® Bezbfsthenmpmnosom 3

jOI nt surfaces ch as those can

o one Tnsiprimepaid s Sunafies of Hedempral oS e andtes

Of Witieand theMpdriorb6} the pataler mbldfﬂ'\esﬂeﬁﬁlrmaiw obeishene
i mpl ant of FI G__5A. AS shown in FIG he su%?erl Qr

sur PARReREISr30:938 herpIPYAEd Kpassiy "E:E'PW&"Q e i me

to phiR. AdaNiBhAIE aRfankie8 sLFEES 803 6aBY bRovidedtor dn MBdrRS
with and the portion of the patellar surface of the

f engirTacRA020f tf@m\dyle ROmPORENHDALCI oG QRtopalY
P oMUyt ABdk %h the s GRRBAS g olrf SuftaRR Y whiRniehe

|ona y, an angl ed surface 503 can
prol\mmnaﬂie%m |nter| or surface 502 of the condyl e
conponent that conforns to an optionally provided cut

madi018A] t he £if-SRdtustptasRPersPelive PR WeW afitheimitant$00
t hegd Jip At /8K, 865 ls[sﬂgga]be':dp%recﬁ el Ifr'oH?tthfs‘s\ﬁ&ﬁ the mélerlé‘)r

perspective top view o 0 shown i n

5Af suKBcE O 0f medmuéara;fpﬂes:cmf@urqdrt@mpﬂmr@ to ithenprojested
o kBl R e haln! G TRhaB pofihy ol th!

con\dymdspre&angto thidibish apéadeda latrop-damaged joinbndy| es

woul d present to the tibial surface in a non-damaged
j oi [106] 0106F1G=ISE.is 8Fiewsofthe irplant 5athshowing ahatched three

sho%{ iR @Eﬁ[}}rﬁ% mé%%?@n@%ﬂ n&soﬁ(g’ﬂ%q?éﬁgﬂﬁﬁaseﬂztslg line
17) pmmh TW @mddrom adénég mlan&e18)8)> at ottenbportiom5p&rAlson
a0 b YRR B0 Bkl i iR S0 8
sur illasteated thiersaiperigrl samfiac® 00thei itnplanh §0@ @dlb the3fegs 530
extending from the superior surface. FIG. 5F also illustrates the hatched
cantilever loading support area, which extends from the line (plane 18) to
the top portion 513 of the implant. The loading forces and directions for
each support condition are based on physiological load encounters. Table
1 shows the Physiological Loadings taken from a study by Seth Greenwald

Table 1

Physiological Loadings'

set_up “1” “2” “3”
Flexion Angle 0° 60° 90°
(degree)
Normal Force N 2,900 3,263 3,625
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extending fromthe superior surface. FIG 5F also
illustrates the hatched cantil ever | oadi ng support

war@a,she ch extends fromthe line (plane 18) POT/UB®04/039714

top portion 513 of the inpl3&ant. The | oading forces and
directions for each support condition are based on
physi ol ogi cal | oad encounters. Table 1 shows the
Physi ol ogi cal Loadi ngs taken froma study by Seth

Greenvwal d Tahle 1 Phvysioloagical loadinas 1 Set-up_J

3"(Is.bxi on| Angl 652)60 99 (dedB8S) Norlmal HEAB: N

2. lodormal&oree 605 ( | Wéalking 652) (3B Depcerd15) Qbairrdpcent
Farce V@ase ng St ai (4.OsE0¥Nt St ail4.5 Mt Casd50x BVK)

BW ) (4 FBody Blatght (BVW) takeB\as)a 8Byelr ol mghe, WitBW73t aken
as a 60 cyebeiglot fdr ambesrage bhdylweigbtmth Iggm 68dbps)an

averAga) BRGNS (A3l dsa I
g'ofrsa% rze'%%; iy '% i ﬁfi”e *ﬁoﬁ%mer
i , hi
i %@uop "I r%%ﬁ'gig Eéﬂ Bhio
Rese P%’P\te a . S?1a| di cal Center

d, .

Jioar 1989%“%5%?57%@%% P oA e
| n pdnmtsloamrpg wildconfrom tset-unrle(aQQQJNhtTd reqtitate)awvdrét case
cadtoqih ST R afasoag disbbundf (=P of S S 20y,
of ED0sedNTHe Mading\yill\el donbentresextion Tﬁlﬂnm aietnetgr wddlarbe

t I L
ai raep e lsEf R B AR e iechp B 3 B BB iR
01Q8] . Tur '
SndtA6ft, F ot tehe Radfeled ol e A IR
3, loadifg wilkbcoar fFomXetlupal orl88Y, at & T6i28no4d Sigtriblition (75% of
3625 N = 2719 N). As with the above example, the loading will be
concentrated on a 6 mm diameter circular area located at the center of the

posterior-most portion of the medial condyle normal to the flat cut surface
of the posterior condyle.

[0109] FiGs. 5G and H illustrate alternate embodiments of the
implant §00 having a rail design that provides one or more rails 521 along
medial and/or lateral sides of the implant 5§00. The rail 521 can be
positioned so that it extends along a portion of the medial 517 and/or
lateral 519 sides before communicating with the angled surface 503. As
will be appreciate, a single side rail $27can be provided without departing
from the scope of the invention.

[0110] FiG. 51 illustrates another embodiment of an implant 500
having a keel design. A keel 523 (or centrally formed rail) is provided on
the superior surface of the implant. In this embodiment, the keel 523 is
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3625 N = 271 N). As with the above exanple, the
| oading will be concentrated on a 6 nm di aneter

wa@ieswsno area | ocated at the center of the PCT/US2004/039714

posterior-nost portion of Bhe nmedial condyle normal to
the flat cut surface of the posterior condyle. [0109]
FIGS. 5Gand Hillustrate alternate enbodi nents of the
i mpl ant 500 having a rail design that provides one or
nore rails 521 al onm% medi al and/or |ateral sides of

t hé0¢af§ni antheggfacernd theimplarbu aet althp sidesi dnutll ke
thagoqt %m%@%%eéﬂ H%@c&%ré&%ﬁo&mguﬁﬁgﬂmtﬁin CeRBRHLT
| atera he angl ed

ef ore conmmuni cat | Wtht
surdrdwt@Dfo certeniAn arlgéedagpfa@cuimeszand)esnrﬁyﬂed ¥de rail

ne o dfeRt Bt ottt SFREE ARMAGER. ARERERI
Entmxdﬁanemwmm c:r{rnncudmﬂctalti}e aﬂﬁgﬂmplid%@cdr@gwque grme thL\
orned rai is provided on e
sﬁgtb? ? §ﬁ?‘f’§‘fsaéﬁh{’%e i mplant. n thi spenbodi ment ,
I 523 i
butlOSER o¢ ¢ hie 7 iRaFélag the ¥ferih e Bembrt foO AV
c anaﬂeeal «:endiyie d002 asd ahmedial conbge 2004 alHeyintescarelykad fossa

or do Pie ey e PR e BB TPaf Al B megia
Al teycrmﬂyreeiqm Wwpetetldiresdrfebabf therfemae 1012 isclsv iustrated.
bl ook B AR 6 o s

: I |ddﬁ16f/lété?ﬁ d ;blﬁ“naXbﬁﬂhe\ﬁaMaﬂéurfébe dfemmfeni@wmammge@
at

| e 02 a i.al n
| ShaR afanongaBal et Rg i RO A G i e
| at fHopatEIRIr €0Asdd. € 1008 and the medial epi condyle
1010. The patellar surface of the femur 1012 is al so

i | Ipgg42)at ed. FHleKllerE{rét@E aEI@\Qe joiht Mfadrﬁ@nlarmtéﬂo(a 5A,

i s shown cover| ng the ater con nd a n of
| hPapRaRt e, Tha impians 50 X imeTanusrpver o FigaLcddis. Bigo SL

ar QII@tr%‘RasSé‘ RMER dfbmtmfzamh Itﬁ@hﬁ)naﬂmrcbv&mmelmuant
500 to the condyle and patellar surface.
condyle 1004. As ||Iustrated in FIGs. 5K and L the shape of the implant 500
corresponding to the patella surface can take on a variety of curvatures

without departing from the scope of the invention.

[0113] Turning now to FIG. 5M and N the implant §00 is positioned
such that it communicates with an implant 200 designed to correct a defect
in the tibial plateau, such as those shown in FIGs. 2.

[0114] In another embodiment of the invention, the implant 500 can
have a superior surface 502 which substantially conforms to the surface of
the condyle but which has at one flat portion corresponding to an oblique
cut on the bone as shown in FiG. 50.
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[011 ] FIG 5k illustrates a knee joint 1020 from an
anterior perspective. The inplant 500 is inplanted

w@yms/osihe | ateral condyle. FIG 5L ill ustrat esp@r/ksmes/039714

joint 1020 with the inplanu0500 covering the nedi al
condyl e 1004. As illustrated in FIGS. 5K and L the
shape of the inplant 500 corresponding to the patella
surface can take on a variety of curvatures w thout
departing fromthe scop

of the invention. [0113
Tudf1HR) now T¥niBIEOWSH éﬁo‘;ﬂ@@ﬁémf’ﬁm %ﬂ‘? 1S W“i' er a
POside \ﬁé\ﬁ%tﬁ%’ﬂ’ différenéd bEtVERH e ahtBRoMArid pddfferigfRL&Nt
200 designed to correct a defect in the tibial

Pl Jopr8]. SUChGASREINESaf aNMplant F500Pavidg d&b‘tﬁét]real
anot her enbodi ment of the invention, the ||lrggl ant

carfurface 560 Qi mating ity ihe iiet stfacoaNe AN ARIIICR At a7 @nd a
CorHoeféa"ér @ 5626F il 65 8A6WS thel Jb@n&mﬁkﬂaﬁtfbd@lﬁom\’ﬁlsﬁﬁhtwas

at one portion correspond Ing to an o bl i que cut on

t h@lftﬁmt a@;gl% Fisw®Tiillysirates anottten MepnteAdhayind @ gomtgured
Fl @uﬁég%%é‘gbfrgﬁ% g%%h'iﬂg idist s?;lf‘@w ahdi PBRrisr tgﬁ 5624 \distal

en the anterior pOSt eri or
C utoyt 563 andja Fhamfecrut$6d| Intbisremodimentis %rﬁerlqmmt is

ha t t {
Jofrffads $36 sl Giratid hB G RACo0Per 5! Sr ol dhad 1,
cutpemctnra Ghes8tssarevgpically lessrtbamn thsl eutredo@dfforoant KA,
sl | ffer ' .
Pl e 1 8 s e e QUiS B TmBREL SRk
wi tfor a heyisian sﬂrgewrtbdimakrmedlfpemmtedi atra later da62, a di st al
cut 563, and a chanfer cut 564. n this enbodi nent no
ant[eﬂljr cut Fics. M-G\iliuwate the @nplabt $0Q ofJfi6 a8 with argraphical

e PasertfiorPbe e Crosg kebal 61d 698 rBAT AREH bistfped Wape
TK:hf the Iﬁlpl?}t}ﬁ)@@'ﬂdegxflbeﬁs nhlataateégmrm Vmﬂﬁbi |rm1antf5aa1e
¢ hstin@hn idh 51 hTBiied'surtilel Ran 6y i HRyacH g ]
6A-500iillustratesad eotth&14 ﬁﬁd;dviﬁteciﬁ gﬁgh gﬁeoﬁrhdéseefetcﬁbm bf the

Pl p 1 WBish Goueiahe Bl iriate o b fﬁwus\&rﬁfr'g*géh'ea

derrbyiefl) tofr&vid® A nhatingsurfaté thak appridxiviA¥e the dd@agerp! ant

500surface. As will be appreciated by those of skill in the art, the shape of an
implant designed for the medial condyle would not necessarily be a mirror
image of the implant designed for the lateral condyle because of
differences in anatomy. Thus, for example, the notch §74 would not be
present in an implant designed for the medial condyle and the patellar
surface of the femur. Therefore, the implant can be designed to include all

or part of the troclea region or to exclude it entirely.

[0118] FiG. 6B illustrates a bottom view of the implant 500 layered
over another derived surface shape 601. FiG. 6C is a bottom view showing
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sitting on top of the extracted surface shape 600.
This view of the inplant 500 illustrates a notch 514

wesesoseted with the bridge section of the inpPenushbo039714

whi ch covers the patellar gurface of the fenmur (or the
trochlea region) to provide a mating surface that
approxi mates the cartilage surface. As will be

appreci ated by those of skill in the art, the shape of

an jnpla i gned. for the nedial condyl e woul ot
oo lnelplary S8 e2ehding Jirob A 4 Reied s F%ﬁba%eegﬁ’@ﬁwn
f orinthe. 6 AR .28p i Aslydecup FieRsTF thedFicH BE SROWIRGaRe t b@ndylar
anat ony. Thus, for exanple, the notch 514 woul d not

pr e WHIgOf; tPP Bmp ARt A0S ”Qj*é@l extrate HrfacR60R oF i 6k 8'H8§/‘Pt85

andg thiep st fdr! \vidw §%E%Slaﬁf 566‘§o§|tﬁiﬂéﬂ ov@hﬁ?\reeljrﬁﬁlﬂcalt he
i npl ant” can be desig to inc part of the

t r otgrEesantajionef dhe Mfa@s%@haa% 600. Fig¢ 6rig |ay arfema]evmrm
6B Fld. 431 8ibBRof Rdtdrefaguew of the inplant 500

ayere over anot erived surface shape 601. FIG
6C [g19] bot t %WAe&\ﬁIIﬁE‘%%atlmslanbaer céﬂ@ctﬁ?é;@j?oﬂit@%ﬂar

thrcaj%h the extracted surface shape 600 showl In
6A. torthgimpiant §0Qakaves Howgve, Bnplamt Fadcompists Qf@”@how ng

t hec&ﬂﬁgﬁclé i erfﬂstcgggfdbﬁegmﬁﬁq ey %rdoﬂﬂyélte %?the femur,

extrac ace 6 ustrate
poseithéranedialenlaterat dependjsigan thes@sigosbe aﬁ@mdcﬂmpqnhet
gra ' f fac

2| P2 EpadhE RN ol bt Tt A dcliRRd Wi the
bot pravious snrddoments ghe spiddces dfiti@ impiart 700l casthextomfigured

ordtimabie i straitze2te 8, i dhiets Bietdhorstof U6y
t V\Dplatemg ?a:ttﬁ:ped Phased ¢ O"é a:prrgeunmrmnme matOrad shapesf the femur

cond r later .
cepEampeigrashd e SR toF VAT oLtk efimish 8hflor sattening
Sngagte.s sthHECQﬁttaﬁlférhuﬁ Witematvely, tg@elsfamuﬁa%eﬂcan be]c shaped
I scusse th the e0|rre the surfac
A pierhand gt Blaribtal PRISH G, B0G B sHTeRm ey a1
dl Sbptimally rhateawitPRe (iBial platddue TRe bf B@faltdupfacé 724 %e. ?hehe
tibial pl ateal%gls sha d based on aeg r{ectl on 0
nat dyrfacedhalrndanes e fP | copaylerat fﬂlé"%i’e“éicb Ahatdly
val gHiforgithe! Qirteeeds hiey @ﬁdr%eﬁf&'fltgﬁaﬁla@b& @Bhdiion or its
modified condition. Likewise, the proximal surface can have one or more
flattened sections 726 that form, e.g., chamfer cuts. Additionally the
surface can include mechanisms facilitating attachment 728 to the femur,
such as keels, teeth, cruciate stems, and the like. The medial facing
portion of the condyle implant has a tapered surface 730 while the lateral
facing portion of the patellar component also has a tapered surface such
that each component presents tapered surfaces 730 to the other
component.
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of the surface of the fenmur. Alternatively, the distal
surface can be shaped based on the shape of the tibial

mate with the tibial plateawa. The proximal surface 724
(e.g., the surface that engages the fenoral condyle)
can be configured such that it mrrors the surface of
the fenmur in either its damaged condition or its

nodi fied condition. Likew se, the proximal surface can

havB0138E or Ryrdividing thessietaces of t"@r@e¢'2'€?waier?'or m
€. OeomGAHHIEAS irftd Pé\%ﬂéﬁtla&r&aldtmgfsnﬁa@y basBowrlh Fis. 7,

i nclude mechanisns tacilitating attachnent 728 to
i enthme,lmplmhpwdleé@nsrove@ét of the corforrnal syirfapes todhe t he

|| K&ybchBRAAPERA. ALBAbRGNP el IaRaiQfnidrbe pE RIS thd RlATY

apered sur ace era acing
por sr'nidde@frommrq@atvmmrmou&d)mdmnea\osmAlﬁ@str@ sragller sige of

ur FAEEeaTiheb 8t nE FRfC BRANECn e iEet BREES Witn,
t hetmuoiganm&g afsrrtaiﬁert |.ne|d||oai Flaalrw Itlmf weall ofdberpahﬁtlare nts

t i culating surfaces, as shown in
Lré)orbg?q%‘?%ﬂ‘ﬁ'\% \%r provi des ignpr oved fit of the
CONMAAR!  SUTFEE 83 ifudtidfe 3 KARNAYY n BORfbiants 810. The

Addtlo aIIy elaer error por
f emmmplargt 8710icahdade one wr stare pegwtrudiate stenas, moﬁer bone

| Al | ler .si f.
Bt oS Bl B e BERBRL gl f
j gl mtthflslrtrgtrhar Sém%ﬁnsgcﬁ]atri b&:éarslk/e? gi/ tgs'ollm‘gitHgi:tgid:mmgsm‘ahlng .

t he pate :

1 b Sure VBT Bt o SePRR S the Penticy. Fig 8%

i ﬁ'pilltaﬂtat&Q p@%’pebmee\né\ﬂ 2:1 Ian mmcrt@amlgsaooc Fiec Baﬁllﬂssﬂtemshe
or o orrLn mec

o poPalalaB0R Wher A GRe ST A iTe pfel B08 PSS bethai for foft a

desmpsthCsiifabe 802 td Mtk with HE iMPaht) 61d. B3GIishBfesQhe phieia
di scl osure w thout departing fromthe ég?qpe of

i nv80@ WER anfimejang @14 positinegianthg smolihekitaceS0¢; to\‘? of
an IrﬁBIé&ﬂtBMa@d aRructthé818 Bhdt hbusitha@b@dotnsurfagt of th

800 wherein one surface of the patella 800 has been
cut pat@}la 862 and a dome 814 positioned on the plate 872 so that the dome

is positioned in situ such that it will match the location of the patellar ridge.
The implant 810 can be configured such that the edge of the plate is offset
1 mm from the actual edge of the patella, as illustrated. As wil be
appreciated by those of skill in the art, the plate 872 and dome 874 can be
formed as a single unit or formed from muitiple components. FiG. 8D is a
side view of the implant 810 positioned on the patella 800. As shown, the
dome is positioned on the implant such that it is off-center. Optimal
positioning of the dome will be determined by the position of the patellar
ridge.
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snooth surface 802 to mate with an inplant. FIG 8C
illustrates the patella 800 with an inplant 810

w@ossseaed on the snooth surface 802. The i npPenusBbfo39714

has a plate structure 812 ubat abuts the snooth
surface of the patella 802 and a done 814 positioned
on the plate 812 so that the done is positioned in
situ such that it wll match the location of the

patel lar rid The inplant 8 can be configured such
Enei0128e edgduising maw i EiGE. B Jhe 4Bblant 414 BisRMDRe

aCtéLzJe |ﬁ$€§ecg6n ey rR-ﬂ‘tbPéd &atelPaSMd |'n lb?élér% ﬂﬁhsthréé ﬂ%tI th@e

cl at ed t hose of he art
812pq;m9ncn5 e eqme Gzl orstbeﬂmpi?é@ caréesyos\pﬁ@q @equtloarof the

rerggqg nﬁ@%mﬂt' pl e conponents. FIG 8D is a side
' inplant 810 positioned on the patella 800.

tha@ 29" th éioae.Jl.sz@ffa@ééﬁ aﬁherﬂamaég%mp{mat%h

Is off-center. Optl positioni ng of the done
Wi |mpttﬁs1tdaee8¢nllnemata§/ thmmpﬁam |850 ihitobeginring stages 46 a
]
oo 5ot A Sl DI S8 B2 R o0 o ey
i n for dechoringitd th.espa’taltae Thaarticulas op sgperion ﬁUESacet 860 bame

oo o R inE STSEIANE el o baFel | B0 RknidS

_a: ltrgatccatt?ewé gontubﬁ:mtigmh]é e:]tlctllae swizﬁanw! 869rtgkeﬁ¥abm_me. apipe@rargs :;

L o A e ereaRe iRy a te it ¢ Bt YL 2R of R Ihd

_Eli_ ﬁ?mfﬂﬂ tg? cehter of tgelrbg?ngg amz:uer ng rlgggsmasrqmatogd:ddrmrm
Sorio e pSedstr 6 pRtiRER, oy dhd Rl a e i en

gggﬂm:?ﬁé;ifg;m?d frbr;\tthe bmnshcw}w in Frbs 8‘.‘?" |O Ews. 8rsh:1rwesl;agce

nave g e hE RIS AT 568 robnvptes SNETRNGE 5ot

t he center sur.face. T rim8s58
S B2 o oo B lystiate, aTErD Fepit e 1D Lo &
pat tarbinatonCaf tBd inhplants tof Rasiantad thenf@d)fam Fish9& harhiamldreen
formed fromthe blank.s

shotRYesng fhg eandylp 40, t?dE‘éﬁt’@Feér Suitabie BTGl £andisp o7t of
pur gam@sie ahosd S MLFIES)-3-8, as will be appreciated the portion of

the condyle covered anterior to posterior can include the entire weight
bearing surface, a portion thereof, or a surface greater than the weight
bearing surface. Thus, for example, the implant can be configured to
terminate prior to the sulcus terminalis or after the sulcus terminalis (e.g.,
the groove on the femur that coincides with the area where load bearing
on the joint surface stops). As shown in FIGs. 9A-B, a patellar implant 900
can also be provided. FiG. 9c illustrates a knee having a condyle implant
900, a patellar implant 800 and an implant for the tibial plateau 200.
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[0124] FIGS. 9A-Cillustrate a lateral view of a knee
1020 having a conbination of the inplants of inplanted

wo b@sesfz4aon FI G 9A, an inplant covering the cepaDyb®o4/039714

900, is illustrated. Suitalabe inplants can be, for
exanpl e, those shown in FIGS. 3-8, as will be
appreci ated the portion of the condyle covered
anterior to posterior can include the entire W€I ght
bearing surface, a portion thereof, or sur f

gr 81251  han FiaSe 104DRrevigR ap aRernats: vigw o! thﬁﬁ?éonef' fane of
exaéTPIHe‘é otrﬁ‘Wlth%b%%&é%ﬂﬁn&%gsb%ﬁﬁbdv@ utanarr'Tté@tHSrem

pri or tothe sulcus termnalis or af t he sul cus

t erfipn19A Yusteates a kpee haying adibish Immntfmla@%mrem
coi {igl f6Si #I%tHleé Q‘i‘méé %h\mﬁina%lle slahﬁgbo B&c@@tﬁéﬂ&n As

J oi nt surface st
patdgsceibed apovens p%ehty aﬁtw Imlamés ﬁ@ugbﬁ hﬁqm gancbe movided

11 i gt &ﬁtl n{f&gSE an Yoifit &BO%%& ro@mﬁht@ 1illu%ggtes% knee

pat el lar | an [
pl aomaba\@iog)tv[/@mﬁ@ntsltmelnlﬁwstm pbiglimpiant 20Qlis enonmed on

o ifle fbich Bl A0 <Rl ATpBlant sdd RErb AUl pHirdvaBG,

erein
10AcoddylesAs atilese appreciatdudwi thgsaot $Kill ialthé ayt! Bime mm):mts

Cor 2 PRafahpudtap haablariineee T SaEn GHER ity sBrtaces
aboéae lllus(tjrp{edo ,arinoy, Fof ekdmaplenwhatettbe tibiaginipldrer2d0ris placed
Ig oVi

it hi { t b oL Nt
155 ey Bomantiman| G4t kb S e oRpE TR REL SR, o
I ﬁpﬂ;lad%cgmtth@{aﬁérﬁl c_:dg'hpsﬁmtler&.t Other abmbimatioms wil B2 é;fpreciated
rovi ded op the tibi at eau sec ng.i .
B00PY 55 80 s4Li e SrtnBuRiBiney Gy oo, SAHmpRRE200 s
appprecidad ambngywith® brombakiehtal bdihdyhﬁmﬁﬂént 5D0EAS dizbagted
can be installed such that the inplants present each

ot haovRatiesd BRIARiEC@S beAsspriptediwi *@e)sa"@rcwartnm of

exagmplkee I8t ButiitRdlddebal 1 nplant 200 is placed in the
medl al conpartnent of the knee and the condyl e inplant

0'126 | aceqnk Arthisplash §Ystém Q:meérdem@ﬂbd t&kdMREL aspects

|na ions will be appreciated eﬁ t hose of skil
t heOféh? tibia shapggfemsiak shape @nd/pp pateliak shapg T'lblﬁbﬁla‘me Q’B’O

I's B%Yél%gpébgﬂgcm&rba?ﬂ@é& QEREoF PBIRL RloréRRAKE shape of

i mpl ant I scussed above, these | nplants can be
asstheimplaat oan alse nsluserporiansriallgempopents of other articular

structures such as the menisci. The menisci are compressible, in particular
during gait or loading. For this reason, the implant can be designed to
incorporate aspects of the meniscal shape accounting for compression of
the menisci during loading or physical activities. For example, the
undersurface 204 of the implant 200 can be designed to match the shape
of the tibial plateau including cartilage or bone or both. The superior
surface 202 of the implant 200 can be a composite of the articular surface
of the tibia (in particular in areas that are not covered by menisci) and the
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wo@booshs12t0 bi al

the knee joint, but need not be. [0126] The
arthropl asty system can be designed to reflect aspects

shape. Tibial shape and femdral shape can include
cartil age, bone or both. Mreover, the shape of the

i npl ant can al so i nclude portions or all conponents of
ot her articular structures such as the nenisci. The

meni sci ressi articul ar dur| ait or
o T HEc - Shig The opis aemects iuPe ksvienca bR /e Mg Bisiod
to maﬁigéan%ghe AeBesting fof cdrﬁﬁegﬁﬁh Al caBbRDfor example,
account i or coayre33|on of the nenisci during

Ioa%ﬂ°/ﬂg4 W@F@ fncompressed ﬂﬁ"'séﬁﬁ?ﬁwfg; t he
under surface 204 the inplant 200 can be desjgned to
tlON2the < h SFIaGH e RS 3UrHaACA A oy EHRIaR AP0 can be

fardéshg@%@ t8 I’md@émme@habebhtheﬁ%ow I@Sﬁdﬂé m%MdfrfgC@arﬂQge ef

npl ant 200 can be a conposit he arti cul ar
surfeneerdoth. H@et'nfsr'ar s(qrchggnglog Ehedfnpi'%t dPRsaNPR&A are

Ot cdpsRite Of the é'{F’ﬁbé %I‘ thebthl bré?é'ﬂiﬁ |r§6é’t%cula—ﬂH3are5§‘ at are

out er aspects of devi ce can a reflecti on o

be, et f?he ?%%%eﬁé}% QQe/ﬂei%ﬁoﬁﬁP/Pn@ﬁlsHé]%@ﬁ essed

neni sca? imlar e superi or surf ace
304Aggiountirg fmpbmptess(oo mmcacﬁdoejém eyaowle, @0ftmt4dfie, 1608 or

bors e BimerERdne R Helt MieddsBebhortalBarpte
300appiied bethe inplantsshowron Ricss 4s8irdsaeall. of t he ti b| al

plateau (in particular in areas that are not covered
by [9828]sci ) msbroéembedinmsnts theThuter aspect ebibe devigerti on
of t e ection
¢ Telfr e pRPEE! B chlBetfiE i SR RBIGBIV T |
camdmpreémbleerxaiapﬁlelf a20Mmprekdible 616rad isa@lectdd it is

oY AP BRe f s bl mattliRE ot PEAR 4, o
wel biompEHiatfidal besavier of it henisots Tmrmtnwumceaeamm rrraﬁe
t he devhce refl ectin ttg@ neni s “Rﬁ) can be rrade

of HUrYFREMAFHAL QBT ﬁﬁ?aé‘%%% %!“99 rial.
00%155’]5 ' bl eTF'ra %lrglh?ancﬁ g’has’p%I c?f%twee (rjnelnfsm tsér any joint surface to

be repaired can be measured directly on an imaging test. If portions, or all,
of the meniscus are torn, the meniscal height and shape can be derived
from measurements of a contralateral joint or using measurements of
other articular structures that can provide an estimate on meniscal

dimensions.

[0130] In another 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

shape, fenoral shape and/ or pateC1T/@82004/039714
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preferably designed to substantially match the
conpressibility and bi onechani cal behavi or of the

wWOoRWsHs1230 The entire device can be nade of suptT/@s2004/039714

material or non-netallic nmaserials in general. [0129]
The hei ght and shape of the nenisci for any joint
surface to be repaired can be neasured directly on an
imging test. f portions, or all, of the meniscus are
torn, the neniscal helght and shape can be derived

f r dHiofemera crriackarsa ag tagfemasalnandyle fiexesextandgsiotajes.

e APt AitEd hRd ?Ifde%td?ﬁhe%ia' drdl Aenigéir uctures that can
provi de an estimate on neniscal dinmensions. [0130] n

agglbhgyoe”bothE?ﬁHven{ehEpé&H?ﬁé E& bé m‘e%saifedtmgj mv Sttent

300, or 500 can be shaped accordin ffemur .
Theordrigpeteshiingy ixtbe a suchas dluproseery: Qﬁéa’hﬁ!ﬁﬁéﬂ‘i

patéo‘?ﬁﬂiﬁatﬂfnsttﬁ\ﬁefﬂewr relative to the tibial plateau
t hereby accounting for variations in fenoral shape
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extends, rotates, translates and glides on the

t i essentiallyrreatingowvith the toal smmcemﬂﬂethemh%éybgaﬂ%a"dan be
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conpopepts can have a flat opposing surface.
Al ternatively, the opposi ng surface can be curved. The

h
IS o BReRs RO ent A bl ey 1o
msnllmltmi toshaptastnarajpmjymbn aanetaha metaraitniy cryStaBft¢e metals, a
es of. si ng ent i . e
B B0 S FEBRRE Per BBl S 8
al | slyfacerofﬂ‘teaiepélr eyistemtfad:tsg thie Mddrlyg\gd)onatcanibelsnmoth In
conbi nati on s q m?nts
other embo men s su ace e repalr system facing the underlymg
bone can be porous or porous-coated. In another aspect, the surface of
the repair system facing the underlying bone is designed with one or more
grooves, for example to facilitate the in-growth of the surrounding tissue.
The external surface of the device can have a step-like design, which can
be advantageous for altering biomechanical stresses. Optionally, flanges
can also be added at one or more positions on the device (e.g., to prevent
the repair system from rotating, to control toggle and/or prevent settling
into the marrow cavity). The flanges can be part of a conical or a
cylindrical design. A portion or all of the repair system facing the
underlying bone can also be flat which can help to control depth of the

implant and to prevent toggle.
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surface of the repair systemfacing the underlying
bone can be snmoboth. n other enbodi nents, the surface

woboosher2aepai r system faci ng the underlyi ng boper/csrvobess7i4

por ous or porous-coated. nd4another aspect, the surface
of the repair systemfacing the underlying bone is
designed wth one or nore grooves, for exanple to
facilitate the in-growh of the surroundi ng tissue
The external surface of the device can have
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pe FSpaud Wil LeeReld Hhch S HHBREGHERAmaRRg) ST e
an cscafioldr allograft, taptpgrait poagalinalions|thereof) agdox amenes of

L T

onecrmmmmeob:altanl ogical materials. One or nore
conponents of the articular surface repair system can
be [003%josed dhus the tdpaifisystent ear iabluqle oge oamoarg areads of a

SC irﬁ é a‘f\éﬁéjopglc b ?Bn ?m%?ern‘a\ x fﬁlpi ar%tﬂg?
cel §q Eﬂi % ﬂ?r a? uclﬂér

Oné or seede a su as a
bi surfaoe adpair syateen canh hzwe afItSIt asda secarfid cordporadnt.ofhafitst

t ft t
oo atnn e g R oRE ARt (BREHEE sha curvature
c E r<hmilarrto athat@yf trsmzhtnlagc_a oknlrwn"ostrwmlehaé sécor[dChbﬁ‘idonEhuls
the re | Syst can | nc e on o
C 1 ypiEAR destanea TG hEEE astieliE s B Rp RS Eine™ in
eXfééﬁdut?n tngflerrddnmdnéht csamﬁm?amsme@a;m@y?to@@nmammwgo
a () an a se n C 0] nt. e 1 rs CO. onent 1Is
P it Chiudes iasiaing RUDSIEMted 1 fimih Slestaand
CUrpégistdnte $ BxibAbadifg bhsfheapforte Tharfirétl sd@ehé sesoiRy | ost
whil e the second conponent is ty&ﬁgal |y designed to

haveoMPaagRteaNEANsiSt AT e differephpelbeBRtE aloygone of

more components of the system (e.g., the second portion) can be
composed of a biologic material including, but not limited to bone, or a
non-biologic material including, but not limited to hydroxyapatite, tantalum,
a chromium alloy, chromium cobalt or other metal alloys.

[0136] One or more regions of the articular surface repair system
(e.g., the outer margin of the first portion and/or the second portion) can be
bioresorbable, 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 system
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addition, the first conmponent can have bi onmechani cal
properties simlar to articular cartilage, including

whodospsiz4d i mMted to simlar elasticity and r esPCI/aRm®4/039714

to axial loading or shear #48rces. The first and the
second conmponent can consist of two different netals
or netal alloys. One or nore conponents of the system
(e.g., the second portion) can be conposed of a

bi ol ogi ¢ material jncluding, but not I|n1t§d t o bone,

or 3NIREIhSFBFA: ROTHRIY AN R HorRYsy di eledser ohrArosibhFaned

to dmﬁgewa@@sd& ?ne B&B&sﬂ}éémn ﬁné‘d?nyfﬂdéﬁllﬁbb / for where
chrom um cobal t al oys. One or

mortBe degiiesrd porostiy bypicaly %ﬁcrgaﬁeftau@rdﬁébarcem@y sttem
t( eeéhsu%ué%f&g;r@% e dﬁy@téﬂn qfhetﬂ?ﬁeé bér?%e 89§i§héﬁ“fo<’f"i}¢gr%(~th of

port | on can bl or esor
t o cartilage t3¢i§ caftll@gf:mrlb@tnﬂec@nneﬁyeélsw%meéﬁbysaM%/m a

re Qover
A VLA R s g 36
Si rﬂuna)uhgilng@aallage nore regi ons (e.g., the outer margin
of the first portion of the articular surface repair
syd0&3@nd/ or Theeepaiystenptarg.i the)secand bempeonenidn mpkiple
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of c;amemhkey maitérial Bygh whie;hyueethqubtet mwmtablemygrcwmrer
of G Al bRl il | System The pores can
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Cubghe T o BpSAPIEE B LR B i g
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013 '
et e
patwmﬂm Ll?:,ebonitiatovil houre ger ary tame peniodt thbrdbetwmm,rprefershlyc h
c o WL Likondds b Pufutes (e WhirpaagReiEe Bigery, more
cergrafenattyrbetieannt Ssacopd @ndr0mmineted @oit aryrtime pefide

art cular surface repair systemcan be pliable or
JOeEP GFWQ?@Sornabl e at the time of inplantation and

Ca'}o'f?i‘&]de” ' Bne'or mare Comporents of e athcuidr¥uraes TEpaiv

system can be adapted to receive injections. For example, the external

[‘

surface of the articular surface repair system can have one or more
openings therein. The openings can be sized to receive screws, tubing,
needles or other devices which can be inserted and advanced to the
desired depth, for example, through the articular surface repair system into
the marrow space. Injectables such as methylmethacrylate and injectable
hydroxy- or calcium-apatite materials 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.
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woester4q or any tine period therebetween),

within 1 second to 2 hours (or any tine period
t her ebet ween), preferably with in 1 second to 30

preferably between 1 second9and m nutes (or any tine

period therebetween). [0139] One or nore conponents of
the articular surface repair system can be adapted to
receive injections. For exanple, the external surface
of the articular surface regair system can have one or

rmr%'”'lﬂﬁ@h%%eé”st PeRiRs. O Ofiee APFKINgJREIRISAIS- §71 B Inssrted
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can be inserted and advanced esired depth, for

exdhpibene marawyer emehygis tPashigve Sxationcd t’r‘%ﬁfé'PP'aé §arface
' ntr‘ép%lp @}/ﬂ’@tﬁﬁ@‘fﬁéﬂ&%e Pdrﬂbr‘f‘s%raé?i &?’n;?dh@hts&ﬁ the screw or pin

crylate and 1 nject abl dr ox

cal Qﬁﬂhﬁ bipegsprhablen farexamples e ﬁlﬁ@hpwon At a élr@waat
h
itn{;gruggdééﬁﬁtooms%é%v& ;@b%bslagggggﬂhebgpﬁ# HQiE

e nmarrow space
surperiod afepmerswg@vewﬁwptaw carepnesidedhe prmee. fsiatrom af the,

" EHRUGY s Ble e A, SRSRBASAY, HEFNAR oF B i &°
undearbys cepted brshacaiongithehmdersurfdce hbthe@nicutrroadilage repair

el S ol BUBLPHE U AL AL Ll R ysied ace

rep mto GRS or onént s
of rtebalrswtemagalr;stthectmmebe bi oresor babl e, for exanpl e,
the distal portion of a screw that protrudes into the
rmr[nOMO]s paceTbanrthneidnisurf&eeonrelpain lsgsteduanriae arohored toithé

per er the rgery, t QVi
o 1o bis 1B o84 oFR st 6 Sl AkeBiat) ehslom
Sy sTieanattdahbrent mhbmsmioagrba:\mldsreeérbbblae Thetsarew popious
coat,ed, area al ong the undersurface articul ar
carAcHgE T mpshaTe) S HR S Gulancat ot Prar
st aé}tubwla:esurfzf:etrégsanaéystm from & nof-aseilageudivéred\dirtedn of the
av{nst t.he bone. 3)43 The rt| cghar surface repair
sys e ¥ AFPnba NRAc "3 gng ﬁlé gthone with use
rew ot er tac nt chani sm The
ot DaR e (b is]eoqrﬂglﬁ?rb%ﬁ%se reRA et
Or gHdthersurrounding normal cartllage can be at an angle, for example
oriented at an angle of 90 degrees relative to the underlying subchondral
bone. Suitable angles can be determined in view of the teachings herein,
and in certain cases, non-90 degree angles can have advantages with
regard to load distribution along the interface between the articular surface
repair system and the surrounding normal cartilage.

[0142] The interface between the articular surface repair system
and the surrounding normal cartilage and/or bone can be covered with a
pharmaceutical or bioactive agent, for example a material that stimulates
the biological integration of the repair system into the normal cartilage

MOPET/US2004/039714
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attachnment mechani sm can be inserted and advanced
towards the articular surface repair systemfroma

woososnte | age covered portion of the bone or PCDUBH04/039714

non- wei ght - beari ng surfacesef the joint. [0141] The
interface between the articular surface repair system
and the surrounding normal cartilage can be at an

angl e, for exanple ori ent ed at an angle of 90 degrees
relative to the underly % supchondral bone. Suitable
ang@nséorhonen d hg sugags ﬂ@@ qt the/intsrfage cgn @et“@%@-ﬂ?rm&’
herrsea 1816 i o428/ dxpbEurE 3% i infPRc tb PRsthRRed@ 68 can
have advantages with regard to | oad distribution al ong
thebl@aﬁtléﬁiasé'étsbetv\een the articular surface repair
system and the surrounding normal cartilage. [0142]
ThdOiddler f acE- bet RRERXSRUCREPARSYETENS f ace repair
system and the surroundi ng normal cartil age and/ or

borl@184lh be A&WepEedheReiR, [FRAIF FYtESiOf ¥AMQYS IeSact i ve
age@drvatﬁr‘é% a%l‘ﬁﬁ"e,(r?eﬁesr@ér%é ébtaﬁﬂ&t T8 pHiesystdis can

bi ol ogi cal integration of the repalr systemlnto t he
norbfatatelagued ardsieercolo drerte a librry ofi pysieras APEawich @Re

i ntéé{gré}ﬁ’%t Qﬁ for ér?@H‘vﬂfual [.f)eﬁL enBEAER beeﬁéléc‘ﬂé‘cf SRASther

exp e Intertace to armaceutic

bi oweds vaadafgehps an pdicoBy sefawRE» &xes&ad\u@ RFEPRCURB\EDEYE
[O ous
L0140 a %5515 A5 o 0B 508 ol o
Thesateatexpiom thy Sbransfoc furthiee maatpalatign édgarsbaamg)rarw to

cr eﬁﬂﬁﬁr‘?atl ibrary of systems from which an appropriate
Sys 31 an i ndi vi dual patient can then be sel ected.

n oltg vvord‘s_ algl san articular surface, is
ass sse]d in a par el ar su Ject and a pre-existing

t
g R Pt Al RO Bi S oo
( e. preindaariengeddo deplags @n1y atpodmn qf@lleﬂféqtlcmar surface, for

MN ggfﬁ}?STe]?Ea%g gi?& g%edbgarfﬂgﬁee gr l%?Pé’a‘?ﬁla&ggn 'ﬁ% Qr%gt?la?nd

co
surface. In these systems, the articular surface repair system can be

designed to replace only the area of diseased or lost cartilage or it can
extend beyond the area of diseased or lost cartilage, e.g., 3 or 5§ mm into
normal adjacent cartilage. In certain embodiments, the prosthesis
replaces less than about 70% to 80% (or any value therebetween) of the
articular surface (e.g., any given articular surface such as a single femoral
condyle, etc.), preferably, less than about 50% to 70% (or any value
therebetween), more preferably, less than about 30% to 50% (or any value
therebetween), more preferably less than about 20% to 30% (or any value
therebetween), even more preferably less than about 20% of the articular
surface.
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herein can be used to replace only a portion of the
articular surface, for exanple, an area of diseased

wG@asosiokeege or | ost cartilage on the articul ar BOT/USD®©4/039714

n these systens, the articuéltar surface repair system
can be designed to replace only the area of di seased
or lost cartilage or it can extend beyond the area of
di seased or |lost cartilage, e.g., 3 or 5 mMmminto

nor mal _adj acent cartil age.

ert | n enbodi nent t he
pr d@i48si s r &pF REQsthesisy W'HQHg%BH}P'W@QWP?{%% Sor any
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han a out 30A>to 50% (or any val ue t her ebet ween),

noristepnediatespiates| meRisea aﬂpaabwtemm thedtkeccenralsate
val
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pr dbe ltegesparding articularesurface.i blloweuempeﬁbmrgporfemt need not
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| s mhstpesis tan bevea bohe-injpkasted apmpanentthat nelpbges less than
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an 30%.0 ne a cartila 0 t ha
eprusrus e s BpiaBRE wiioad agBinerEa e PRCa T g ace
I nCr:epdle s;’?&mq@:ﬂIm&a:aﬁﬂmr s?fe@téd%ihﬁﬁfd‘o&@ﬂm?rgimbcated at
repl aces | ess an_the entire i cul ar,. sur
018 FXerA SheTPea Ml becalGnas it 30, L irihrcamiadse
f ordmelage. sel ected so that it will achieve a near
anatomc fit or match with the surroundi ng or adjacent

carfonigpe or Thasehe apticuatdpair sybRnicdn belbasiged foreplace
the weight-bearing portion (or more or less than the weight bearing
portion) of an articular surface, for example in a femoral condyle. The
weight-bearing surface refers to the contact area between two opposing
articular surfaces during activities of normal daily living (e.g., normal gait).
At least one or more weight-bearing portions can be replaced in this
manner, e.g., on a femoral condyle and on a tibia.

[0150] 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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repair systemis formed and/or selected so that its
outer margin | ocated at the external surface will be

wa@bkeognetsami t h t he surroundi ng or adj acent cartpP¢BYS2004/039714

[0149] Thus, the articul ar seepair system can be
designed to replace the wei ght-bearing portion (or
nore or |less than the weight bearing portion) of an
articular surface, for exanple in a fenoral condyle.

The wei ght -bearing surface refers to the contact area
betGREEAJY Qbar66;96§ﬁrr§'lj’9§r|?$sc GaR Pe seplageseithyan Arigular surface

act,@}gg.}g)egge,ﬂf normal daily living (e.g., normal gait).
At ' east” one or nore wei ght-bearing portl ons can be

gfo@@ﬂd I N fhafotiEEisodifedt, the%h@léﬁ@?élﬁkyéi@tﬁcﬁéh%e
on'a tibia. [0150] n other enbodi an area of

d| siasigngd o selectegdo eplace %uhsmallbglbofctaﬁ aﬁ@um SHEfa¢8. ed

in aqwe &m‘r,ebearlng area and only a portion of the
meigﬂt Eea Ing area, specifically the portion

conjoasa) ng ! ieartiieasistiheh RIEIDR, ApdfentAif litdee

| oss, can be replaced wth an articular surface repair
sysQaé’ﬂiﬂQ% pss1the @rtipwar hepairsstam gambe depigned {q ©plage an

Sugé;}bé sﬁ?ﬁ{yeﬁ?‘g‘éf‘{ﬁah%@ﬁélgg???%ﬂg Siffaget ed to replace

tant ar surface, e.g. a
[01
Coen, L0 PR AORBL bl Bl i

r epetl enesgRiceat s:lafadgetya@gllxgtﬁedn@ai dﬁ@gsa@ purfacearfag

sli

;o Smnle. (5 HERehtIA Slerd Eariahs RRYTA e BldbiafEhhoral |
I oc@mdwechut lesersevere dslsetaseum the tibig, thecarticulapswiddeyrepaie

oSkl EA7 5y 2560 1 e AR prd Bl PR

b ut ariyersethsés/ descrithed daszin,i the alrt'zeula'r bin&ace; fepain sys;teml iar
oo eUE Aahiedd iSRG M adfeal afiRoRRE it iy 8 abfiGaut

deSNUrrrhECbrhlegej n, the articular surface repair system

is designed to achieve an exact or a near anatomc fit
W t[0154fc adj &cether embodiments, more than one articular surface can

be repaired. The area(s) of repair will be typically limited to areas of
diseased cartilage or cartilage loss or areas slightly greater than the area
of diseased cartilage or cartilage loss within the weight-bearing surface(s).

[0155] In another embodiment, one or more components of the
articular surface repair (e.g., the surface of the system that is pointing
towards the underlying bone or bone marrow) can be porous or porous
coated. A variety of different porous metal coatings have been proposed
for enhancing fixation of a metallic prosthesis by bone tissue in-growth.
Thus, for example, U.S. Pat. No. 3,855,638 to Pilliar issued December 24,
1974, discloses a surgical prosthetic device, which can be used as a bone
prosthesis, comprising a composite structure consisting of a solid metallic
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normal cartilage. [0154] n other enbodi nents, nore
than one articular surface can be repaired. The

war@asi4®f repair will be typically limted tPCBUSEB4/039714

of diseased cartilage or ca&stilage | oss or areas
slightly greater than the area of diseased cartil age
or cartilage |oss wthin the weight-bearing
surface(s). [0155] n another enbodi ment, one or m)re

conmponents of the articular surface repair éqg%aq
surnatesiabsubshates3nid @ RPTOHE CORUNG,Rfithe ﬁﬁ@etSBU\%\ 'ﬂ‘h’é‘ate”a'
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devi ehing M8 26 8Rd Qﬁ &i'ﬁ'{gf A8 pArtRAIC WRIATaR B! @strlbutefi in
conpr i s?ng a conpos ? rUCEUr e Congl St ng of a solid
met aplurditmoemondlayarbscandheesuahdhat the average dntetstitial pore he
I h 0di
o828 1 g5 T 208l R A W i g
subdistrigtitton darebesulmstantiady tinifigmcfoors ities substrate-gdadingl i ty

f

pontiRtas b FestBe® B beiccslnd in pet it ihe atiuiar

ot hsurfdce relﬁéu sstem phocahtatnyoret orononeqxdl;epienmhamalstthaﬂ

Par fanpeloadin R <ol eisa i fE oS ek ahsR or giper -
dut it mrn ttehas |

ggP?f?r?gelfngmﬁgr meutst laéa " ed\for &ug derNIeﬂ'y SThe i a
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interface to the surface of the coati ng'e n ano

enb®di R O Gandags giovih sHMUlBHingG deugse by "WQF%?W@QH be

Coné&hlﬁin@@ QitA ot efhRRlrEms 'ﬁhéféhﬁfdrtﬂirﬁs dflil'i'i-it ar‘ﬁé‘tﬁlalbe
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dr ugj4tase reraiesySiRCRBOS NYPEY a?lpeia@rrﬁa@frplq e flrétal@yereof
usegh ERFCUQF y&f&%l HeBﬁF xysta%rrb@hme Io ﬁs fRt RiykAtah &N,

for exanp ﬁ aced 1 nside areas of por ous coatlng
Th eblpcﬁsprmbiec Pﬁd @ fiish|ayetaets increasingly tespeiegalpsal release of

t heg RRRigeGriitOstimulating drug can facilitate in-growth of cartilage cells

and matrix formation.

[0156] In any of the methods or compositions described 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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e.g. bone or cartilage gromh stimulating drugs. This
enbodi nent can be conbi ned with ot her enmbodi ments,

wob@sesn4porti ons of the articular surface repPCT/US2004/039714

system can be bi oresorbabl &4 For exanple, the first

| ayer of an articular surface repair system or

portions of its first |ayer can be bioresorbable. As

the first layer gets increasingly resorbed, |ocal

rel ea of artilage growth-stinulating drug can

fac[iof'gﬁat Hfgr oWHngfcq'Eﬁ'f‘Pl | age cells and matrix
2@3& 156] . n any of the nethods or conpositions

ed he | n SHARINGr i cul ar surface repair system

re- ctured t
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carreplaggment or regenerating material in different sections of said material.
[0161] The material can be shaped manually and/or automatically,
for example using a device into which a pre-selected thickness and/or
curvature has been input and then programming the device using the input
information to achieve the desired shape.

[0162] In addition to, or instead of, shaping the cartilage repair
material, the site of implantation (e.g., bone surface, any cartilage material
remaining, etc.) can also be shaped by any suitable technique in order to
enhance integration of the repair material.
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repl acenent or regenerating material in different
sections of said material. [0161] The material can be

wabapesizamnual | y and/ or automatically, for exaPQi/es2004/039714

using a device into which &spre-sel ected thickness
and/ or curvature has been input and then progranmm ng
the device using the input information to achieve the
desired shape. [0162] n addition to, or instead of,
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ar t9actilage 0?'@9%9&“”39@%%*6@ aWQ!WGé"IG C@@ b? éphig¥ed Usingpea

of rﬂétﬁﬁé‘ﬁ?ﬂ tp?can dd #GiRy rrel:é’r%'iruﬁﬁ’tfr{ b A8 %h'ﬁﬁé@f I?;é‘aa%y

anatom c be achi eved using a net

pr caridege i an eleckanic istagest ruct i on of the shape of
healthy cartilage in an electronic imge. [0165] n one
end069tent oin enecembodmentef, thalrweatlorh @ Near noenalicagirge

b

" ecunEEe B reshion o W kpabe BefeRl barl B Rel e Rte B °
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d [ d
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par ARGerBea TR SE 2R 5 rederEeiagho e ofiddPat i on
of properties of the parametric surface will provide a smooth integration of
the part that bridges the cartilage defect or area of diseased cartilage with
the contour of the surrounding healthy cartilage. The part of the
. parametric surface over the area of the cartilage defect or area of
diseased cartilage can be used to determine the shape or part of the
shape of the articular repair system to match with the surrounding
cartilage.

[0166] In another embodiment, a near normal cartilage surface at
the position of the cartilage defect or area of diseased cartilage can be
reconstructed using morphological image processing. In a first step, the
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wheabsbpscartil age.

the part that bridges the cartilage defect or area of
di seased cartilage with the contour of the surroundi ng

over the area of the cartilsage defect or area of

di seased cartilage can be used to determ ne the shape
or part of the shape of the articular repair systemto
mat ch with the surroundi ng cartilage. [0166] n anot her
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that i
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subees dystbmi@aA-be pre-made or made to order for an individual patient.

In order to control the fit or match of the articular repair system with the
surrounding or adjacent cartilage or subchondral bone or menisci and
other tissues preoperatively, a software program can be used that projects
the articular repair system over the anatomic position where it will be
implanted. Suitable software is commercially available and/or readily
modified or designed by a skilled programmer.

[0168] In yet another embodiment, the articular surface repair
system can be projected over the implantation site using one or more 3-D
images. The cartilage and/or subchondral bone and other anatomic

The part of the paranetri cPeDUSA0L039714
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These systens can be pre-nade or nmade to order for an
i ndi vidual patient. n order to control the fit or

wordshsnio t he articular repair system w th t hepCT/US2004/039714

surroundi ng or adjacent cantil age or subchondral bone
or nmeni sci and other tissues preoperatively, a

sof tware program can be used that projects the
articular repair systemover the anatonic position
where it wll be inplanted. Suitable software is
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ot her anatom cstructures are extracte
eI eganesated, fonexpmple thing< palygeRl orddURBE ulfacegr athaual |
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us pararne surface representati ons
e x amplecaridodtber, anhtomicestruatures mmtnataemcnﬂrappmcsystem can be

cai Teisi 3Bt Eafitippl Sisflc TR RER R Hreme
carddn thge barpdﬂceld at tHecdresived ahplbntaﬁoasde dtHeelrepmsahtatrbms of
and the articul ar alr system ca
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are rendered _into a 3-D imge, for examle plication
pr RfrtBeAfIYRYS |f9ftPéF“Pa%%dsV'?%@F%FSdQéﬁ>@_"0IP'? fr@m Whdspvidia,com

i %%N)(ll O A5 86l oPo TSR, o For S A prodauts] &Fh%dpart

I nc avail abTe as of the drivers f

P afde 8y alsr SO MWATD! Unix warRatations) of Bireahi (aimadia i
ForioNAGAHVIRRARS Sine Pl ARaiSEYLAT 3D abs

products, or as
WWW.microsoft. com) The 3-D image can be rendered showing the

cartilage, subchondral bone, menisci or other anatomic objects, and the
articular repair system from varying angles, e.g. by rotating or moving

them interactively or non-interactively, in real-time or non-real-time.

[0170] The software can be designed so that the articular repair
system, including surgical tools and instruments with the best fit relative to
the cartilage and/or subchondral bone is automatically selected, for
example using some of the techniques described above. Alternatively, the
operator can select an articular repair system, including surgical tools and
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of the system software for Unix workstations) or
Direct X(r) (multimedia APl for Mcrosoft Wndows(r)

whassdsP® syst ens; avail abl e from www m cr osof PCT/ORI004/039714

The 3-D i mage can be rendersed showi ng the cartil age,
subchondral bone, nenisci or other anatom c objects,
and the articular repair systemfromvarying angl es,
e.g. by rotati ng or novi ng theminteractively or
non- i nter ct ye real -tine.
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the inplantation site using suitable tools and
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| ant and the surrounding cartilage or subchondr al
bo '8P nenisci or other tissues. Based on this

Y BEPRL " g B R BRRA R B  bET o
skiVisualized bsinguohe of trlore emds-lsacttwaHEJMntageserl'?plt:ally,
Ot BRI SBBuR Bl o PORTHAT TR ek 2o e
enyehieratad with rdaging tedid addhoas ST ! MRS aligifa@tomosynthesis,
ultrasound, or optical coherence tomography using methods and tools
known to those of skill in the art. The articular repair system can then be
superimposed onto one or more of these 2-D images. The 2-D cross-
sectional 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-plane resolution) or near isotropic
data sets can also be used. Multiple planes can be displayed
simultaneously, for example using a split screen display. The operator can
also scroll through the 2-D images in any desired orientation in real time or
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vi sual i zed using one or nore cross-sectional 2-D
i mges. Typically, a series of 2-D cross-sectional

wo pgesi2w | | be used. The 2-D i nages can be gePEr/esmo4/039714

with imaging tests such assCT, MR, digital

tonosynt hesi s, ultrasound, or optical coherence

t onogr aphy usi ng nethods and tools known to those of
skill in the art. The articular repair system can then

be superi d onto one or nore of these 2-D inages.
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r e@neB¥Matian that mbvedithraughi thelserey efmices)snataRire@or hen-
msrgﬁql into a conmon coordi nate system The articular
"%%Istem can then be placed at the desired
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Rapayérsp Iminypntér@dﬂs/aae s&ations tHeerepriseh@iibhs 8f the Gbsect into a

thy FUrglty op glstlnc‘?two dimensional layers and then a three-dimensional
printer fabricates a layer of material for each layer sectioned by the
software. Together the various fabricated layers form the desired
prototype. More information about rapid prototyping techniques is available
in US Patent Publication No 2002/0079601A1 to Russell et al., published
June 27, 2002. An advantage to 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
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object froma conputer nodel of the object. A special
printer is used to fabricate the prototype froma

w@basabizey of two-di nensional |ayers. Conput erpeDUBWB4/@39714

sections the representations of the object into a
plurality of distinct two-di nensional |ayers and then
a three-dinensional printer fabricates a | ayer of
rrateri al for each | ayer sectioned by the software.

r the various fabricated |ayers formthe
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fabrication techniques that use toxic or
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desired that the powder bind. Powder is again rolled
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prototx machine. n this scenario, each
i AENBRE! oG e rSeOsaP@nBanPas joihat e ot wo
di rRAshHeRl st @edPsr tﬁb'r@kﬁd pRItSHPRG I ARG cdr e along

t hr ee- di nensi onal shape of
the same plane as the two-dimensional images taken or along a different

plane altogether.

[0176] Rapid prototyping can be combined or used in conjunction
with casting techniques. For example, a shell or container with inner
dimensions corresponding to an articular repair system can 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 process,
personalized casts can be generated.
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WO 2@s5@5a0t ot ypi ng process.

the defect can be determ ned, as descri bed above, and
t hen broken down into two di nensional slices for the

t hr ee- di nensi onal nodel iséthat the twodi nensiona
slices used for the rapid prototypi ng machi ne can be
al ong the sane plane as the two-di nensional inages
taken or along a different plane altogether. [0176]
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cont al n subsequent e coa for exanple with
a [ c, fQr subsggsate ge9. Using this process,
person Iizedvcasts can be genedr ated.[0177] Rapid
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narﬂ!ﬁ@mraii\fﬁltgmﬁ e aldetqrmmttperqﬁﬁte aligninent of thaknge using,

PerbOBERbIE ar HRcORBLARY 1A RROMAL kFloraiive assessment

i ntraoperaf’ive rreasure orrre

V. @yrae@\and pataiih SpES th@ﬂa?fe]préselnbcan be jmenfifiedri ng
surgery on a patient, the surgeon can preoperatively
mad@180]ldet er Wsingtstandaod swrg'@ataﬂebmiqmst theef patleet lsnee

usi r

or cabstriefze AATE hoisth BTe iordrB ol icePs B, ¢
t hatortioreonpastianstof dlaen ke jouhé td bé repdlre{i OQl&(HdidU@bng can be

o LBPR Ui st P PRECBRT A g Minf 2hp R3kel Bhe ppaia
pr qaridecarcbe Bwotpordtae into the aperativefincisionandor standaknee
10| nt_to e reﬁiﬁred A nedial portal can be used

i niltteld PY ?'8 CBA&EIY5Yr t hr oscopy of the joint.
TSR <1, B T ol B8R Rt PR b

carconepanteretht is inspected for integrity, including the integrity of the
ligament structures. If necessary, portions of the meniscus can be
removed as well as any spurs or osteophytes that were identified in the AP
x-ray or that may be present within the joint. In order to facilitate removal
of osteophytes, the surgeon may flex the knee to gain exposure to
additional medial and medial-posterior osteophytes. Additionally,
osteophytes can be removed from the patella during this process. If
necessary, the medial and/or lateral meniscus can also be removed at this
point, if desired, along with the rim of the meniscus.

[0182] As would be appreciated by those of skill in the art,
evaluation of the medial cruciate ligament may be required to facilitate
tibial osteophyte removal.

The advant age of UuBCTYS100€£039714
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[0181] Once an appropriate incision has been made, the
exposed conpartnent is inspected for integrity,

wo pasosizag the integrity of the |iganent struckPOr/@s2004/039714

necessary, portions of theeoeeni scus can be renoved as
wel | as any spurs or osteophytes that were identified
in the AP x-ray or that nay be present within the
joint. n order to facilitate renoval of osteophytes,

t he eon flex.the kne in e ure to

e BaEe: " RIS it AR CRS T Re PR R dpg e
Addihtplélﬂ@bér)’beﬂﬁsbﬁt@@hﬁéﬂﬁaj@ﬁhﬂ be renoved fromthe
patella during this process. f necessary, the nedial
andfoas4) at er A, nemibidlPlatean al so be renoved at this
point, if desired, along with the rimof the nmeniscus.

[omaas}As V\Dﬂ'bdnskwt taeﬂeaeeaoe@f Iaus 2heeehemesidl | | i n
the art cruciate |i

|
G G & BUHTGSRTBSR B Befebisiipé paiela

r entemadm [BHcR3he fAtsstort nbenada Bkp&dertha ¢resdidl 2¥RINE BAd
e‘g)ared the desired inp | ant's can be inserted into

"EBALa Medipgsipeye togbgUh om kalew the 9 Eine weing dcitable
t hegrile\dnaecuAY Gdtedtbie, %ﬂbﬂ&:‘épbhﬁg ﬂ%drhétljlapé?é@%r Efé‘é@ta Z-

performa mni-incision arthroto nmedial to
patTélrpetor areypA theomedial fikial; plateay and r@nm@nte@wm@rtsrﬁ

”e%@mé"rﬁ’é%!'a%d@ﬁ‘@'of}%ﬂﬁft@s é\oﬁgmeaﬁblééﬁ(ﬂ’fn Af‘%?%ﬁmﬁt,

cm below the joint [1neusin sul
curtOéan@@,ﬁe@ﬂ@he flexed torahnue et errgoneh Ben’mreéme giretsactor

Sladd fillifblant aé‘élﬁé{?ﬁ%t@gg {:‘?%L gépréecit Bt Rk o 5@41over

an renove ant grl or or ) I'scus and
osttbephigt pletegusdget Hesrt theiimptantistraightrbacki Intsoime ipstiantes,

{ N RER A VBB SELENSS che HBHon S ol g Ve

t he {Tact'o agaln t he nost
d b
ehég.%?ﬂﬁg ﬁefﬁg Qrfse fjl% P@@?é of?‘ﬁ%f 9 Yrﬁ& tﬁg‘ﬁtésrél n@% pafinfdnfau

i nshefforma ma]arp'lqsmcm armtotwrn)«/lategalsto ﬁter eetellanteydem@nce the
ﬁﬁ# gbﬂ ré% :91 Fé %o%k@g%taelrgl%%ﬁ&? gﬁnqa :Q??Spearrcte atla“era gl\élesg to
about 1 cm below the joint line using a suitable knife and curved
osteotome. After preparing the lateral sleeve, place a Z-retractor around
the lateral tibial plateau and remove anterior portions of the meniscus and
the osteophytes along the tibia and femur. Remove the Z-retractor and
place the implant against the distal aspect of the femur and over the tibial
plateau edge. Hold the implant at a 45° angle and rotate the implant
against the lateral condyle using a lateral to medial push 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



10

15

20

25

performa mni-incision arthrotony |ateral to the
patella tendon. Once the incision is made, expose the

wo adspsiz4condyl e and prepare a | ateral sl eeve pPOT/abmo1/039714

1 cmbelow the joint |ine wsing a suitable knife and
curved osteotone. After preparing the |ateral sleeve,
place a Z-retractor around the lateral tibial plateau

and renove anterior portions of the neniscus and the
ostRiaieAyaad sapeigpeses evepihe kovwndaemyerifi mnwnwéthehr@nge of

Z- st al
asL@%{I o% t%cgﬂ'%g%raﬁeerf c(h gi’%@%’ﬁw"ttﬁﬁq Wegﬁl edge.
HoI tganstasionraf thenimplant a0nee posifianingnid cpoﬁrmad tlosuiiengfitiaent

pus dlg:ﬁgrf%)ﬂﬁ&f@% g?%}ﬂ}ﬁqﬁeyﬁhmnﬁ.,ﬂhgtﬁral to medial

spine. n sone |nst ances,

?ﬁﬂ"an .'FB 85 WiERY SoBleaRe (PNoEeD BPSkifRhe bA"a gé.t.m?

| nreatmedt oftthe sudadecef thértibibkblateap 0%yt beodesirablet dependl ngo

2

s Phessfaairab 6AE Wigiafi 200 Pt kRarfbR. MR B .

r arrg‘tanoélsrumgrcnmes lmmyl ()3 toheetlj b?_tmmsdr]factas&ﬂ tﬂie!)tltsiiaulr;flentle%il:1 toe
ation _o

podtcPARidists R mechBR5irE o8 B R AfRsBOMa

perfiar 2rdr theitragmsiatiomal insprement onuss-inerhibers @22, 22 04HRn iAS

wi |l be appreciated by those of skill in the art,
addj;'??%%'ﬁ treat msnt of the surface of the tibial

mﬁgﬁr atio e de SYHEBgﬁg'r%dﬁpeqﬁgn te>|ﬂ<]:rrpl e, one or
@Hgﬁa.ngfe;ﬁ%"s 188 6874 R0 ShonR InF i arsrerg g on e

rreodmuwerte beuebalaﬁ enther & ahterdthedllad vhanterd=laferaldkiror
the transl ati vement Cross- E{ec‘oers 222 Zé%
shdWHS'PAS [ OB APPrEIMRBH G FRPredmal to tS st ens
[ Olﬁﬁbna'rdodrﬂérecﬁﬂthé b@teﬂ@WHéGnéQ@n ${pydlly icBn rarfge ffom, for
depeng{ﬂ% O{;che condyle to be r &al red either an

ante@ Cralong BF % Ok g Palk!(an AS Vel Be dRRreciaterhbe
WhitRGsDSTHKNSN APER XA ISAGE! iMcidioR My B idiilred Bnd&rSome

circumstances.

[0191] It may be required to excise excess deep synovium to
improve access to the joint. Additionally, all or part of the fat pad may also
be excused and to enable inspection of the opposite joint compartment.

[0192] Typically, osteophytes are removed from the entire medial
and/or lateral edge of the femur and the tibia as well as any osteophytes
on the edge of the patella that might be significant.

[0193] Although it is possible, typically the devices 300 do not
require resection of the distal femur prior to implanting the device.

Pana A2 nf R7
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superior border of the patella. The incision typically
can range from for exanple, 6-10 cm along the edge of

wo b@spsizad | a. As will be appreciated by those péT/sk2004/039714

in the art, a longer incisiéén may be required under
some circunstances. [0191] t may be required to excise
excess deep synoviumto i nprove access to the joint.
Additionally, all or part of the fat pad nay al so be

exc nd to enabl e ins tion of eo 05|te 0|nt
corare YRl BB s 285 o Pefofuss (B LEs euie

frdrielirhplaantl re nedial and/or |ateral edge of the

femur and the tibia as well as any osteophytes on the

edde18d] t he patrid juactuhe thetpgtieintd kegsis @liced Gaobe ﬂéx(ibh93]

Al th hjt.is e devices 300 d
ot | i€ o8 e bedhiatarEorkherconoylg mticrsovars e dital
i npfegotal r¢§rtildgé a ﬁt‘ngEje dnablesithe Qe & detbfmnﬂé%!dc%ﬂwent
bonef cuts c r med toqpﬁ@ow de a surface for

et gt thatrehle the IRASt 0o Eoual piated o the

I egcdnayial AGRcdhe gufa@ ih prgd, q{blééoé?rbtdriﬂéd uﬁ&tﬁé%d?ﬁvnettben
n&l aced on the condyl e which covers the distal

pate apsrtvies dgpm 1ﬂﬁ‘¥“®ﬁ%@“e@ﬁ%ﬁ the apeatuss haverbeen

detcﬁ‘é@ﬂea €th8 lgaRkRITE ’Em&Fe PRy ﬂméﬁrﬁﬁlahhﬁo i%nﬁsﬁlzlﬁedt he
i nplant 300 to be accurately placed on the con

W tSrepe ofieondyiepCament ¢asi Qesusmdetodamutat@oadher@opm the

conﬁwa@,tggogd@,@tc%nagg_rtures from1-3mmin depth. Once
the apertures have been created, the guide is renoved

andghd8) | D! afergrd bbbk le My iR 88, b
t héWPn"pP@ﬁtS Woofthic .+ Fhor thenimplant 400 pHFlc. \ﬁherr\ehereraecqridale
RNy b lebeifil SRTCEE o B Ropairdd, 68 Wifg e
or ImntanéSGO cbﬁlayﬁethaﬁurgacqbtﬂchhune oescribedgwrein ivequld be5 00
of RAEe®. I SEnpEP B o freher 130 fargBop SR 1ot

wo LHrovidke additional apertures for receiving the pegs of the implant, etc.
[0196] C. Patellar Repair System

[0197] To insert the device shown in FiG. 7, it may be appropriate to
use the incisions made laterally or medially to the patella tendon and
described above with respect to FiG. 2. First the patella is everted laterally
and the fat pad and synovium are bent back from around the periphery of
the patella. If desired, osteophytes can be removed. Prior to resurfacing
the natural patella 620, the knee should be manually taken through several
range of motion maneuvers to determine 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



nodi fied to, for exanple, provide a greater incision
for accessing the joint, provide additional apertures

w0 ooosoerel vi ng the pegs of the inplant, etc. [PdR6$20€/039714
Patel |l ar Repair System [016¥] To insert the device
shown in FIG 7, it nmay be appropriate to use the
incisions made laterally or nedially to the patella
tendon and descri bed above with respect to FIG 2.

First ais evert dlaterally and the fat pad
an&aé?t?o%aﬁﬁwt"%ﬁ'b tYBICAlY #ji90R wtam%qmétﬂpﬁsnﬁép f¥er y

of impran8bde! Irfordér t@eﬁichaﬂthe%bl%ﬁpbw @ﬁthé %téns dzbﬁaﬂeegr
Prior to resurfacing the natural patell 0, the knee

shdlPE e RAAPSriues Gl&san by gagieddr ther %atelfaéﬁgéaeﬁ to
mtd&gpmgggggsqobpthqqﬁqgram B6o.Whet her subl uxation is
present. f subluxation Is present, then it may be
neqosgsyry tovnedighksze the inplant 600. The natural
patella can then be cut in a planar, or flat, manner
suqbi¢djat a t)lnetoréHfofrélsﬁthbSmBraﬁﬁsQﬁseﬂbédDatsm da'ﬁFHeant

The geonetric center of thepatella 620 is th

t yseEhned lgoethRe it kit suahbalfbe sutgeps cae select @ﬂe pih@ore

inp,ln?%tsng,e WseR diRihg sArgdpghor the i npl ant 600 to the
patella 620, one or nore holes or apertures 612 can be

cr int 10
of E[tmﬁe [ gﬁl aﬂt@e %@lh%ﬁgﬁ%bﬁ@f@fé@%@f@%@%6fg]?ee8r%gént6

norivestion Ras baen Rrpvidegdarctne paeroses v llusiration andmbi ned
t O%EBr‘?dtlohn Iﬁs 'ﬁbf mﬁéh‘aad tdpt egﬁﬁ:sﬁb‘é Bﬁmlrﬁi?ﬁeﬁﬁ\%ﬁ% ?(ﬂe

or nore inmpla used during surgery
f ortlegy etwed@m& dlpelpw oMaayrnedificatians and vanietiprsewid e

| NBRLIARIIHE PEIRORLAMIRED Y art MNPUNBAS R were

|IIu tration escrl ption. I'S no
ex wagsen ard descriped nmdmdet wdoesnemiamdlme pondiples pf thei se

| iR SR frad B erRA LS 3, 8B Al ‘f@aén
ar 1art ttlihlewdelrstamil the m»@ntmn ana thesvanioas émibedioreéntsdnd with

andaipemBaTba @R diched 0hRlioRt RafBu uiebrrRirplert
skiig intsohdied tmdtehe scope of the invention be defined by the following
claims equivalents thereof.
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art to understand the i nvention and the vari ous
enbodi nents and with various nodifications that are

wanisesi2i® the particul ar use contenpl ated. t PSI/US2004/039714

i ntended that the scope of é6he invention be defined by
the follow ng clainms equival ents thereof. WAT IS
CLAIMED: 1. An inplant suitable for a condyle of a
femur having a superior surface and an inferior

surface wherein the superior surface opposes at | east

a pOHAT rLeiMEbhe condyl e of the fenmur and the trochl ea
and the inferior surface opposes at |east a portion of
a wei ghty bea fac d.a.
patell a and ?n Hﬁ wf%ﬁe)%eb?% fgrt 4 ggg{iyléu&fl gaﬁet”ﬂ‘g hQVmQ a
porsuperimofsutia@ @hdt &re isfefer isurfacer whefeinitbe supefiacesirface

has n | al

o5} AETEH RSN Bt B BREE M IneREh 3R% s tdemtea anc
surthacrefernorZsurfEce opppkwat lehstca portioh omewenght béaring pomon
S r urface and th |nfer surface ve a
ai 181 WBiak SR 2Rl s AR e et el dedis ot ofiica
of min|¢reaSbne]¢)DEtPQfsdpbﬂorad5rt |hfelmbﬂl§u§atre§&lae d hﬁée-ﬁfh?ensmnal
su urfa abuis an i nferior
Surariapg ot SRl etaag tas Shaser Snd 5 tie Tegtur ot
1 vdiefaced) the i nplant has a thickness of a cartil age
defect in a patient. 4 The inmplant of claim1l wherein

t he |an ant S.a th| [ess, of 85% of a carti

defect in a Eﬁ f"é?'f?nt af'ﬂe Vo, Meéi“p%’f%sw;ﬁc%ﬂ%q then

t henﬁenp# arrfacbar&va atthneeld’maﬁsmrﬁal l@ﬁép\@&m 5@&&5{&& ¥ﬁfatc’;hes
ct of a | ant of claim

" the sBiRe 67 54ss i PRcariddrisdidae hab e.Superoy surtsce

dEfcﬁ(tﬁe phplantabtsedirf the afefdrf stefacy ot the-implant Buts. TPl ant
of claim®6, wherein said offset val ue can be sel ect ed

t dj | t.8..Th
cloaian{ g%vvher aXI &Hﬁ'aérﬁqnﬁ@ersﬁﬁg?frﬁ@?g@‘ﬁa guckness of

rratacéralbgéfdﬁwctmlaﬁgatmtal or metal all oy.

4. The implant of claim 1 wherein the implant has a thickness of
‘85% of a cartilage defect in a patient.

5. The implant of claim 1 wherein the implant has a thickness of
between 65%-100% of a cartilage defect of a patient.

6. The implant of claim 1 wherein the implant has a thickness of
a cartilage defect plus a predefined offset value.

7. The implant of claim 6, wherein said offset value can be
selected to adjust for axis malalignment.
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9. The inplant of claim1 wherein the materi al
conprises one or nore biologically active materi al s.

w@a0o0050k40 npl ant of claim6 wherein the inpl anPCT/852004/039714

coated with a biologicallyeéactive material. . The
inplant of claim1l wherein the inplant is conprised of
a netal or netal alloy and a polyner. 12. The inpl ant
of claiml1l further having a structure for attachment

on at | east e.of th uperior surface and the
inferio 'surﬁ1 5%@@@P%@@E&gf%‘ﬁm@ﬁﬁhﬁmﬁlﬁn I§pongtiyctep of
of ‘a MatkgixscorfP@sing Mels or Aictd lafdye stenms, cross-nmenbers,
teeth and protrusions. 13. The inplant of claim

further jhavi a pluraglity of structures. for .
attachnént . 178 Tplan ohsfaih " WheTeindfis mgigial Chmpfiges one or
r el mbrevgologicaint adtive mapérididie structures for attachment
are selected fromthe group consisting of:

symetri,cal , +as tri.cal ows,. circles.. triangles,

and r anagm I@? Yrtﬁenﬁ %%érnté%tﬁe%\ngthﬁwmp'ﬁﬂtéfé’f’ﬂpe?t’(@ﬁ‘ a
I midiclogicaltyvatise amgteridli on of a patellar surface of the
femur. 16. The inplant of claim1l wherein each of the

PUPCT! 11541 SRSy A Cir R Rl o

relative to a A
pormetahorahetahalldyrgrideenpolgmer.f ur t her wherein the sl ope
of the superior surface relative to the slope of the

i nferior,sur ' (=T %rﬂw i sting
of : posi1 i ve?ﬁ%gngé{??tf/og,ﬁag@gd%ﬁfl YA %%ét?wn%ﬁ%gﬁf of
cl attachimehtoreatieastonemb tfrensupeppr sufatetand thé infaimparfade

[ d articul f . .18 Th
este Dot hroBP eBRERR o oy PR en SLBines Remeor
t hecrosspinantbelsa sesth ahe pedtrusioaspl anar surface for mating
with a condyle surface. 19. The inplant of claim

wher ein 3 f egpL iho S ¥lafm SRS Ha%ing a plurality of structures

for attachment.

14.  The implant of claim 13 wherein the relative orientation of the
structures for attachment are selected from the group consisting of:

symmetrical, asymmetrical, rows, circles, triangles, and random.

15.  The implant of claim 1 wherein the implant covers a portion
of a patellar surface of the femur.

16.  The implant of claim 1 wherein each of the superior surface
and inferior surface have a slope relative 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.



prepared for receiving the inplant. 20. The inplant of
claimwherein the condyle surface is prepared by

wo ososior4@t | east one planar surface to mate wedTusive4/039714
at | east one planar surfacesof the inplant. 2 . The
implant of claim1 wherein a fenoral condyle surface
is prepared by renoving bone. 22. The inplant of claim
21 wherein the condyle surface is prepared by renoving

cartila 2 The, i nt of claim?2l rein th
condy! egﬁurf i@g 'ﬁnglaﬁ'pging?'gb?ﬁ’{/‘efe& medﬂ‘pg?’ P@%@f""ﬁﬁ?%s the
pl asteapesofioha @t tHeofirsbarel $édohd taftieuldr sugasd. one pl anar
surface of the inplant. 24. The inplant of claiml

wherein e impl-ant | lected froma. library of

ol ant 518 25 TPRRlagh . AgnEF WhEear, & Fofius Biefing sbirace o

i mptherimplast bas gf leastl onei planaasurface/fon maating Meths eondgfe 10
cmor.less. 26. The inplant of claim1l wherein the

[ npf%cei s surgically inplanted via an incision of 6
cmor |ess.27. The inplant of claim1 wherein the
range of19t iThe implanhef glairmt8 whene@rsd femectal corldiglevereface is

80- %, | .joint notion. 28. The inplant of
cl a?r%P%é\?ﬁérr%%%ethggﬂégmof notion of the joint is

restored to between 90-99.9% of normal joint notion.
29. The 20apl dbe implaot af claih theheriein theeondylgsudéacest i on

O BB oS8P AR R i e AR

r angree planandurface of thehimpjamt.nt is restored to between
98-99. 9% of normal joint notion. 3 . The inplant of

claiml er e4.Q ' (P e .
east a 2orc o Mopent SRR Wheled] ERinbid) QHRORG Mags s
Theprieppledrity remogingibong. wherei n the i npl ant further

conpri ses
22.  The implant of claim 21 wherein the condyle surface is
prepared by removing cartilage.

23. The implant of claim 21 wherein the condyle surface is
prepared by forming at least one planar surface to mate with the at least
one planar surface of the implant.

24.  The implant of claim 1 wherein the implant is selected from a
library of implants.

25.  The implant of claim 1 wherein the implant is surgically
implanted via an incision of 10 cm or less.

26. The implant of claim 1 wherein the implant is surgically
implanted via an incision of 6 cm or less.
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a rail extending fromthe superior surface on one of a
nmedi al or lateral side. 33. The inplant of claim1l

wob@sesn4d he i npl ant further conprises a keel pI/eREioNg39714

fromthe superior surface, éwherein the keel is in a
recessed position fromthe nedial and | ateral side.
34. The inplant of claim1l wherein a portion of the
superior surface sits within a plane. 35. The inpl ant
of claim 34 wherein the ﬁgrt on .o

. th L.
sur f ace2% hatThgmplapt pheiaim, 1 wherRin I‘Hftréﬁgé\n%fer ggréxf)f ing
Cugzi Wﬁdﬂéé B Betibeh Iaa doeamylof ndnal Jet otirant - of
e

rein the inplant mimcs an anatony of a

healthy oint.37. The i aj e
i mpl ant 26 mi 1€ aplagk of 9%1 21‘”th§ '%ﬁ}ﬁfa%&éﬂﬂk%ggﬁgﬁé‘gry
38{0&”&&@&@% béiveeh BOBOlOWE heimmaldirt motdrant m mi cs
a targeted anatony of a joint. 39. The inplant of

claim1_whergin the ipplan t
space de¥i ng'"e 'BIRI3gL W”ﬂh&ﬂerﬁgﬂf '%n'p%té# Sgrr’rjgmﬂg
balifiGé Restordd to BbIveen1Y50Y, Q%fofnbanahjdmt/mmlcm n the

[ rrpl ant is a systemconprised of a condyl ar inplant

?Pgi ?n g%ﬁ er'@?enm}ftleirﬂ?)& &I%Ewggnor}eréi theT E‘?\Igg ﬁ hﬂa’%n Qf the

OF@M i§ Festoreadd befwaentas-¢a.8%uwinofroal jﬂht nnehen one of
gus deforrrity, varus deformty and flattening. 42.

v

The | t )
e LSt i gl R BB e ieoe
CUtop 4<e atll bestl anpsﬂrﬁm obd sedamidroobdylaonitee femm ng a

fil Iet 45. The inplant of claim44 wherein the fillet
I's exteghor fo ﬁﬁrﬁgr‘?tto? lafth 1RArbRth@im@Maht faHAEr OPAPIRes

a rail extending from the superior surface on one of a medial or lateral

side.

33.  The implant of claim 1 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.

34. The implant of claim 1 wherein a portion of the superior

surface sits within a plane.

35.  The implant of claim 34 wherein the portion of the superior
surface that sits within a plane mates with a planar cut on a surface of the

femur.

36. The implant of claim 1 wherein the implant mimics an

anatomy of a healthy joint.
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46. A kit for repairing a knee conprising one or nore
inplants selected fromthe foll ow ng: a condyl ar

w0 ppsasi24havi ng a superior surface and an i nf ePCDUS2004/039714

surface wherein the superidp surface opposes at | east
a portion of a condyle of the fenmur and a trochl ea and
the inferior surface opposes at |east a portion of a
wei ght bearing portion of a tibial surface and a

|1 d h
P et ator ThE gt i Bhere Be RP BaC BT 2 onal

shmtdrhﬁbsalimrﬁtembrwéw émt ches the shape of one of
the fenur and tibia sur?aceS' a condyl ar inpl ant

havi ng superior surface erior, sur

wher o1 n Bne. 0pEPpEHY LR mct v Rin Be HpRhLAlIc Sargetec
porariamcrmy)bfajomtndyl e of the fermr and the inferior
surface opposes at |east a porti on of a weight bearing

portlon f a I r

| east ong of Tb%m@ fzéritll \ﬁﬁ%@é}%%Hrﬁglamfgggasceﬂggthgna
t hrjeiatispeesduingla sﬂngqsm V\llth&tlt arfosmingt ligahient lmbndﬂag t he
shape of one of the fermur and tibia surfaces;

patel I aggi mp f.i t

t he ferruP ma\{T ﬁ% msurﬂrcg%éﬁrgﬂ \{/ﬁ%re%;ib ﬁrﬁglaéﬂg as%)é%
s urdompeiset of ae:ngdt;gwsmphmt and aljatellar avatingimplapf. ant
suitable for the tibial plateau having a superior

surfaceqnd irfle ihight o' Ia?MHf\ﬁﬁ%ver&kﬂe%g@ftﬁé”ﬂﬁél'aﬁLata
surface opposes a efmur —an e

i nflegation I&pedjust@d to pp@mmtsfoatat leaatsenenofimatgus atefarmity hearus
ti kﬂe%rnﬁ&r @ﬁ‘iﬂ further wherein at | east one of the
superi or Rkl Perlgr surfaces has a threedi nensi onal
shape that substantially matches the shape of one of

t he fend?. andhe inpplant of glaimdefartherhavinga bevdied edgelevi ce
for a knee joint conprising:

43. The implant of claim 1 further having a chamfer cut.
44,  The implant of claim 1 further having a fillet.

45. The implant of claim 44 wherein the fillet is exterior to a
posterior portion of a tibial spine.

46.  Akit for repairing a knee comprising one or more implants
selected from the following:

a condylar implant having a superior surface and an inferior
surface wherein the superior surface opposes at least a portion of a
condyle of the femur and a trochlea and the inferior surface
opposes at least a portion of a weight bearing portion of a tibial
surface and a patella and further wherein at least one of the
superior or inferior surfaces has a three-dimensional shape that
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a fenoral condyl e conponent having a superior surface
and an inferior surface and a top portion and a bottom

w@ososiosnzani th a curved | ateral edge extendi ng PCT/US2004/039714

t her ebet ween; and a trochl éar groove conponent al ong
the top portion of the device, wherein the bottom

portion of the fenoral condyl e conponent term nates
prior to a sulcus termnalis on the joint surface. 48.

Th t het d m 47 wh the d
nas b ¢ REERAREY FatEien e ShBRE B e ol (SN UAEIDR o

pati ent sudQeesThe prosthetic device of claim47 wherein
the device has a thickness of about 85% of a cartil age

defect in a pabh@mrimplant haeangacupbedr surfdey kA affinferior
claim47 erejn the device has a thi ckne&aﬁof bet ween

65% and SY08%R WhergInlBe SHPSIL sYEReR PPRIses 3 gaska portign of a
The progsbh@jié of thefermar ad SleanfetidrsuMaRE dpPodditatdeast ae

has a thickness of the cartil age defect In a patient

pl us a PPEWBIEAHSSH @F’f'@%PW'aP@éa tigial Sqflﬁ%cepﬁrlgsfﬁﬁ@ﬁ c
devi ce QhefdiRiafMeddt dHé%thé‘s&ﬂl#no?'SHn?&ldr§uﬁﬁé§tﬁa¥. Elinh

of a material conprisi ng$rreta or netal
pr ost heflirgensionat ehage thptsybstantialy matshes e ﬁ*@pa of one of

struct uges feg{ur%g%@r@fp%c at | east one surface. 54.
The prosthetic device é){‘ai m 53 wherein the

structure fog afeﬁlaﬁ.mﬁéﬂt hb§.n§%lfﬁ§tts%¢faaém@hgg§%t

pegs, pins, cPoss. menber s uci ate stens
pr ot r us feSAY. Matng scmi;acg oberratelta and/a secasd ssirfacenthar

wher ei neh@é‘% s'THé%EhIE?”érl?ﬁr conprises a rail extending
fromthe

erior surface on one of a nedial or

l'ateral sidegp ﬁﬁplaﬂi‘l‘@nt@l‘il@%ﬂﬁé tibiaPGi4te36 l‘[(%fvmpla‘f‘édﬁe?’él ng

wherein the rnplant further conprises a exten
f r om t heudageeandip infariorssssfacemieesim thensupedet surfacen a

r ecessegdnpasistdt fhst A RBHIcRGr TaEat aAdthe iAfeRbPporfibRie:
opposes at least a portion of the tibial surface and further wherein
at least one of the superior or inferior surfaces has a three-
dimensional shape that substantially matches the shape of one of
the femur and tibial surfaces.

47.  Aprosthetic 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 lateral
edge extending therebetween; and

a trochlear groove component along the top portion of the device,

wherein the bottom portion of the femoral condyle component
terminates prior to a sulcus terminalis on the joint surface.
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57. The prosthetic device of claim47 wherein a
portion of the superior surface sits within a

w@b@asesd The prosthetic device of claim57 Wer/es1wo4/039714

the portion of the superior2surface that sits within a
pl ane mates with a planar cut on a surface of the
femur. 59. The prosthetic device of claim57 wherein
the portion of the superior surface that sits vvithin a
pl ane sugst ant i all¥ s, wth a planar cut on

sur f ace 46f tEEePE‘?ﬁnet'C@GV'CR%P@@ Hét‘“('l?"ii@\th%@e‘f'%ﬁhﬁﬁa

K nafickfedatdetarimé by caauég%rayf@ét it 8pakérg. conponent
having a top portion and a bottom portion with a

curved l4gt er qthe pft%étubekeiésto\ﬂ@@nn 42Rhefeih HRCHERE has a
groove conponent along the top portion of the device,

whehieknessirt abgyt &ave 86?@?65‘?%‘??% i apatient. condyl e
corrponelg teji_m nat es at a sulcus termnalis on the
knee j oAt sliP§ REasthedic deyigg ofelginn Aémhereia the-devige kasa m

60 t%%@s%f%@ﬁvé&%@/@ ah@300%t éT'aCd‘d?'fﬁ_ﬁr%e defesf i apﬁ‘éilehv a

cartilage defect in a patient e prosthetic

devi ce &f. cl ahaphidtheledeiite bhelafeut Whehas tie aé\}.@éﬂm&S@
of about 85%of a cartilage defect in a patient.

Thdhigkrassind the-cartilape detect '@| PO PIA @r&re@ﬁtﬁﬁeﬂna@@ﬁa@
has/afuet hi ckness of between 65% and 00% of a cartil age
defect in a patient. 64. The prosthetic device of

cl ai m 6@2whergd Frdsh’%tle%{n@@ ohé\ﬁm@ﬂ’ Wh%ké’iﬁ% &gwéehig
cartilage defect in a patient plus a predeterm ned

of f%’@?tr%?%@faH!?te”ﬁﬁéo"ﬁpﬁ‘éiﬂﬁgﬁw opaatala@lley. cl ai m 60
wherein the device is constructed of a materi al
conpri sPRg mER@Prastheligdgyica of efgim 46 furtfies hyieg @rsdtuciure

devbCatRhmehPolsbRaltdrd Ritabavi ng a structure for
attachnment on at |east one surface.67. The prosthetic

devi ce gf cl ?héTbl@QtH@ﬂg'a@{nBebhaaﬁﬁ 58 QhdFeéin fl’férstructure for

attachnent is selected fromridges, pegs, pin
cr Gtachrpapids selesteddiom edges, pegs, pins, cross- members cruciate

stems, teeth and protrusions.

55.  The prosthetic device of claim 47 wherein the implant further
comprises a rail extending from the superior surface on one of a medial or
lateral side.

56.  The prosthetic device of claim 47 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.

57.  The prosthetic device of claim 47 wherein a portion of the
superior surface sits within a plane.
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stens, teeth and protrusions. 68. The prosthetic
device of claim®60 wherein the inplant further

WO opBNsRes a rail extending fromthe superior BOT/ASmB4/039714

on one of a nedial or laterral side. 69. The prosthetic
device of claim®60 wherein the inplant further
conprises a keel extending fromthe superior surface,
wherein the keel is in a recessed position fromthe
medi al and |ateral side. 70. The prosthetic devi ce of

cl aimgP rein orti ono su erl a

S os et ni PG Repatfiefe devcd erSlaym 7 WiTE R e pptiona te

Cé@éﬁb?&ﬂd@;@ﬁﬁbﬁblt@hﬂthﬂ@é biapB nedted Mth %Ltﬂ@rlidr%t enaf ace
r% Sltﬁ?emﬂethln a plane mates with a planar cut on a

ageof A¥rf errur. 72. The prosthetic device of
cI aim70 wherein the portion of the superior surface

that $as Wihéhirdsstﬁetw duvicesof RRirag7i Méryunrtné gsrtmhtdntrﬂa
pl anar cu

PSRy SiftasSand) ST 2 Alans BbSERUATY ndales W & Aanar

petparesurfaee of @ecieiung the inplant. 74. The inplant of
claim 73 wherein the fenoral condyl e surface is

prepargd by fo ast one anar. surface to
a6 it n P efigadlios 2 nsﬁaqlﬁ's%m%@ %f ¢ he

i npl ant ant cl ai rei fermr al
condy oo cEBye Brighe Saiird B otk BetcHne
| partiomvithfa cineddTatébaldiige eharebétoveenrahd e surface is
prepared by renoving cartilage. 77. The inplant of

cl ai marfrookesr gjroovemnesoneiit slong! tHeatop potioprof ey eslidey
form ng at | east one planar surface to nate with the

at | eaﬂteranehqabantran psurohalfmeofentdnal dormylem:bmpﬁﬁentThe

ant mmcs an
tWPmlnaEesth aCsu?cus termln |s on thetknee j0 rftac

61.  The prosthetic device of claim 60 wherein the device has a
thickness determined by a cartilage defect in a patient.

62. The prosthetic device of claim 60 wherein the device has a
thickness of about 85% of a cartilage defect in a patient.

63.  The prosthetic device of claim 60 wherein the device has a
thickness of between 65% and 100% of a cartilage defect in a patient.

64. The prosthetic device of claim 60 wherein the device has a
thickness of the cartilage defect in a patient plus a predetermined offset
value.

65. The prosthetic device of claim 60 wherein the device is
constructed of a material comprising metal or metal alloy.

66. The prosthetic device of claim 60 further having a structure
for attachment on at least one surface.
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anatony of a healthy joint. 79. The inplant of claim
60 wherein the inplant mmcs an anatony of a joint

w@rResns51200 surgery. 80. The inplant of clai m 60p@ives®m0n039714

the inplant mmcs a targetred anatony of a joint. 8 .
The inplant of claim®60 wherein the inplant is placed
wWithin a joint space during a surgery w thout
performng |i garrent bal anci ng. 82. The i nplant of

claim®6 e ant tem ed of

o conayl ST+ HOP BrR=tiels P Bt o QAT i BRSS!

Theat'tamhﬂa’mt |s<s‘e|édtai frori Qidgbs rpigs, ping hdredemembefs, chiiate
npl .ant hl on is adjusted to account for at
%tFmﬁn eg\=an 'Pr& Y518%% ornity, varus deformity and

fI attening. 84. The inplant of claim®60 further having

a bevel &8. edg'ee pBéstheficalevive! afetaim 600k aereinGie fmilamtefurther
a chant

havin cyt. .86..The inplant of claim60 .

f r SRR T CXe NG SO 10 SupREDY SHpiash ool 2 Redjal o
whelatsral sidee fillet is exterior to a posterior portion

of a tibial spine.88. An inplant suitable for a distal

fenur i k havi ng .a, superi.or srfac d.an
i nferi o:éggur ?ﬁgé* 'gt'(g V{Cﬁg)f %%’Vheﬁ'f‘ Ié%gnqgr%r}urther
condéangprised atkeet extending &bm N\etshpédim' suefaed, avhesein ftiae Redl s
a t.ihi of enor,al rtlcuI%Uon surfg ndthelnferlor

surlPAECEISEIRRIigN o s eediahand \ﬁ/lqeh the tibi al

surface of the tibiofenoral articulation surface. 89.
The in’pl7@nt d'heoftzdttmtﬁ&ie\m:eroéictairpﬁbmhdrelnarportlon of the

e cut is perfornmed on the
sur%@gég szgwﬁm% aN%he | npl ant of cl ai m 88
wherein the bone cut is posterior. 9 . The inplant of
cl ai m 90 whef be prastieeticrdevimatof blaim & Olwraneip dise portion of the

o S R APy B 8™

surface of the femur.

72.  The prosthetic device of claim 70 wherein the portion of the
superior surface that sits within a plane substantially mates with a planar
cut on a surface of the femur.

73.  The implant of claim 60 wherein a femoral condyle surface is
prepared for receiving the implant.

74.  The implant of claim 73 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.

75.  The implant of claim 60 wherein a femoral condyle surface is
prepared by removing bone.
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degree of knee flexion. 93. The inplant of claim 88
wherein at |east a portion of one of the superior

shape that substantially nmasches the shape of the
joint surface with which it mates. 94. The inplant of
claim 88 wherein the portion of one of the superior
surface or inferior surface is greater than 2 cmin

| engt h. : e n m 88 wherein the
i mpl ant 7%rt ﬁg‘? "E'g‘%ﬂf? 4‘5*‘?@&@8&8!‘&8915#‘6%9% e
supmpanredwfemln@rbaqn@g@f a nedial or lateral side.
96. The inplant of claim88 wherein the i rrpl ant

furth
L 0 RO BBt D S SRS
fr opmephltedl‘@cfbahmgnd ldast @icaplanarcirfald to hage wmﬂptrmtt |6st

cl aim l{l’% F ort on of the superior surface ss
i | ?’?ec%amﬁ fifi® 'E‘Qaﬁ‘bl anne98. The inplant of

claim97 wherein the portion of the superior surface

that sit7/8. wi The implapt afrotaimesewheveintha irplaRBmirGidé aAn a
sur%r%(E?e{nof the fenur. 99. The inplant of claim 88

Y REA NSPEVIRING: "t he superior surface that sits
within a plane substantially mates with a planar cut

on a sur719aceTbé implanf efralaim e00Mheréimethe implant mivhics hai m

88 v ttachrrent structure, wherein the
st rgu to Z Q?"@ﬂ?'&@ﬂ%@ Vs selected fromri dges,

pegs, p| ns, cross-nenbers, cruciate stens, teeth and
pr ot r usi8®ns. Theimplant ¢frq1alimrﬁ0 shyereipthe mmahSrhmgcs a

erein the fenoral conponent
r o et 8 REE A o i

surface of the patell ofenoral
articulation surface
81.  The implant of claim 60 wherein the implant is placed within

a joint space during a surgery without performing ligament balancing.

82.  The implant of claim 60 wherein the implant is a system
comprised of a condylar implant and a patellar mating implant.

83.  The implant of claim 60 wherein a thickness of the implant at
a location is adjusted to account for at least one of valgus deformity, varus
deformity and flattening.

84.  The implant of claim 60 further having a beveled edge.
85.  The implant of claim 60 further having a chamfer cut.
86.  The implant of claim 60 further having a fillet.

87.  The implant of claim 86 wherein the fillet is exterior to a
posterior portion of a tibial spine.

inferior surface has a three-di nenBCDU82004/039714
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wo 2disabi2sur f ace of the tibi of enoral

and a tibiofenoral articulation surface; and a tibial
conponent, wherein the tibial conponent replaces a

surface. 102. The inplant gystem of claim101 wherein
the fenoral conponent has a thickness determ ned by a
cartilage defect in a patient. 103. The inplant system
of claim 101 wherein the tibial conponent has a

t hi ckness determ ned by a cartilage defect in a .
pat i ent 88104 Anfmplantpyi @yétd@fﬁ'gﬁmw i hknesloiph Bavinga
t hest%ﬂ'Bféﬁrfé‘c@%@%ﬂhfehaﬁs@fatca'vﬂ@&ﬁShé’ﬁuﬁé?i%i"%uﬁa%é’l?f

acartlla% defect in a patlient
sy staafigeredde gpmmumicaimwite the femoral swifaee o&@ﬁb@feémralhas

a té}’tl&hé‘ﬁoﬁﬁs&facg %BWT%@@@ §Uﬁaéelqgoébﬂf edt on#rjnﬁ\ﬁﬁlcate

defect I n pat | ent ant st em
101Wl¢mtt\eélbml tswéa&wfdhatlblcfﬁmwaleamcmwnasmpe kness of
the cartilage defect in a patient plus a predetermn ned
of f set \B& ueThe guplamhef daifml &Swheygint prier &3 ae inaplantatian step,

whey Sb &Jl‘?njaér‘i‘i%@d &Pﬂ@%ﬂﬁQEe bﬁhfé%}ﬁw ucted of a

mat eri a rising netal net a oy. 108. The

i pl ant ggyst ¢y %pl‘éhtaclkf'@la%leef \Hﬁérgﬁ\rthg@Ehéi‘ggﬁs%%&‘éﬁwr e

for attachment on at [east one surfac

i npl ant gyyst ¢my ﬂfg%b@ﬂﬁ%%o‘@ﬁé@inqhé hﬁplﬁﬁf%@ﬁ@hf or

attachnent is se romrid

cr dwtaf@ﬁ’séﬁeg&omamsathef@n@rﬁtcondwt h and pr ot r usi ons.
10. The inplant system of claim101 wherein the
super i orgzsur The énplant of el rwihereirthe keeer joirthag a high
su f{e& @ section designed to mate with a
bone cut on a fenoral condyle. The inplant system of

claim 1@}y whe [
usi ng x-ray s|ﬁ§|inﬁplQﬁltebf%i Iﬁ ﬁ@gﬁ%?i’éﬁss?g%%ﬂo%cff%ﬂe of
101the/superion sgﬁ@ce)er inferier surface has a three-dimensional shape that

substantially matches the shape of the joint surface with which it mates.

94.  The implant of claim 88 wherein the portion of one of the
superior surface or inferior surface is greater than 2 cm in length.

95.  The implant of claim 88 wherein the implant further
comprises a rail extending from the superior surface on one of a medial or
lateral side.

96. The implant of claim 88 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.

97.  The implant of claim 88 wherein a portion of the superior
surface sits within a plane.

arti cul at i POT/US2004/039714
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conmponents are manufactured using standard casting
techni ques. 13. The inplant of claim1 wherein the

superior surface on one of 7a nmedial or |ateral side.
14. The inplant of claim 101 wherein the inplant

further conprises a keel extending fromthe superior
surface, wherein the keel is in a recessed position

from the _nedi and teral _side. The i npl ant of
C1 ot m 1 Winer 1R P EBH O FAMGT W S e AOBIOTES A sepesiot s
Wi tdiirfaca thdt3ne withihheplah® hitités With & |pRirar whedrea Eurtféh% of the
portlon of the superlor surface that sits within a

pl dfBUrat es with a planar cut on a surface of the
femur. . The inplant of claim101 wherein the portion

of the ggperiThe |rﬁp|aﬁta@ret|élmaas Wwhérdinthé pbRiod dPkrSuperior
subst ant i al | h % anar cut on a surface of
t hed ﬁﬁr‘hatfgsw'l* 'é‘qwﬁﬂ%ﬁ%'b gntifly mates Wk Adlanar get on a
t i bdudace eFpefemyur.has a done positioned on a plate. 19.
The i nplant of claimwherein the done is positioned on

t he plat su that a ome is off-center
a cent er%Bm ﬁpewp?ﬂ%r}ﬁﬁ%@f* 'IYQ ehﬁ)(g‘gq pataghment ¢ ai m
8 Vdirickir®, viteraipeie efrudtie féﬂéﬁadh%d@@&} el EMESFfrbM ridges,
correspondtoapatellar ridge. 121. The inpl ant of

cl REIS1BDS\FiRFsMEMbers ficiate éﬁﬁrﬂﬁ/ testl gpd a&érqssons

prepared for recejving . the inplant. 122. The i npl ant
of cl ai ﬂwoizlAﬁh@P%PhsﬁFFé“FEWgF%mgcondyl e surface is
prepared by f?rm nag at Iea one péanar surface to
Tt 6 wi th { ha FSofLGanPeRRDt pwfasﬁfa'rnt &ifamaeral egmpanent

i npl ant redl@é’es d feendraduafate of thel paitdNofeorghgtigilBtidrSurface

f enor al cond}g
and a tibiofemoral articulation surface; and

a tibial component, wherein the tibial component replaces a
tibial surface of the tibiofemoral articulation surface.

102. The implant system of claim 101 wherein the femoral
component has a thickness determined by a cartilage defect in a patient.

103. The implant system of claim 101 wherein the tibial
component has a thickness determined by a cartilage defect in a patient.

104. The implant system of claim 101 wherein the femoral
component has a thickness of about 85% of a cartilage defect in a patient.

105. The implant system of claim 101 wherein the femoral
component has a thickness of between 65% and 100% of a cartilage
defect in a patient.

ext endi ng frpOTAUR®04/039714
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wanesase40 s prepared by form ng at

surface is prepared by renoving cartilage. 124. The
i npl ant of claim 121 wherein the fenoral condyle

surface to mate with the at78l east one planar surface
of the inplant.125. The inplant of claim 121 wherein
the inplant mmcs an anatony of a healthy joint. 126.
The inplant of claim 101 wherein the inplant mmnmcs an

anat o olnt prior to, surge 127. e i npl ant
e ) #0803 ThRuPERR! I RLASAT To1 Whe@rhe smer
anagomiporeht Rad #tHickneds 8f thmertua”gé détbctah apatient phsla

wherein the inplant is placed wthin a joint space
durﬁ"rﬁéetﬁ"g'ﬂ‘?@é’ §e"\Ma{q¢out performing |iganent

bal anci n 129 QI;{;P' ant of claim 101 wherein the
i npl ant 19 a Q?ﬂ‘%’ﬁﬁ‘ stam skelaigt 1&1 wherein e fempraint
an %o@nmﬁkﬂ{ is donSMidtetWof AMateHal C&Q?rlﬁﬁEMe@ |o?‘ﬂ¢etz—9falloy

cl ai m 101 wherein a thickness of the Tnplant at a

I ocationogs FAk uaHIBAt SyBteht L&A 10f futhet BaRlg 838uSlire
Iefgus deformty, varus deformty and flattening. 131.

m‘fﬂ%\menépn@# lgest aneisyiacener  havi ng a bevel ed
edge 132. The inplant of claim 101 further having
chanf er 108t . Thatmplantsystem ahelaipy 10§ ‘é(hﬂ’iel'oti‘efsdﬂﬁh‘é? for

havitaghmeht isIselecte?dront ABgeédTpeds tpikd, c?ds%hﬂér%bé\ﬁe&@cﬁte

the fillet is exterior to a posterior portion of
ti bﬁt%fps»stS¢W@ndM9trU%?ﬂﬁ npl ant system conpri si ng: a
f enor al conponent wherein the fenpral conponent
repl aced 18- f Eheimplant sypteseotgiaim 0 hwhereinsthe syperior

ar tdefaka b fa fébeeﬁlesmaaﬁerﬁ hak B s‘?fb@ﬁ%ﬁ ly fﬁi%feg’trgnaéésfﬂ?\ed

surface;a tibia onponent, wherein
corfﬁé@%ﬂﬂ”'th@pb%@e@tpﬁ@f?m?TQiICOQQWBace of the
tibiofenoral _articulation surface, and a patellar
componerdfl 1de&hg ierlantsysiem afcaaim Hit whergin ene erapere

components are sized using x-ray sizing.

112. The implant system of claim 101 wherein one or more
components are manufactured using standard casting techniques.

113. The implant of claim 101 wherein the implant further
comprises a rail extending from the superior surface on one of a medial or
lateral side.

114. The implant of claim 101 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.

115.  The implant of claim 101 wherein a portion of the superior
surface sits within a plane.

| east one pPan@r2004/039714
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of the patellofenoral articulation surface. 136. The
i npl ant system of claim 135 wherein the fenoral

defect in a patient. 37. The inplant systemof claim5
wherein the tibial conponent has a thickness
determ ned by a cartilage defect in a patient. 38. The
i mpl ant system of claim5 wherein the fenoral
conponent, has. a.thi ckness of, _about. 85% of a rtil age
dof bot 11165 3agirrlant S¥im ol s piasbiadre poio el Bie syrfis
135sunfaee ehdt sith aithigneplahe e@ORRNG phfar sut 6H & kDRSS &fthe
bet%/veen 65% and 100% of a cartilage defect in a
pat’®BW{-. 140. The inplant system of claim 135 wherein
the fenoral conponent has a thickness of the cartil age
defect iMM7a Pheimplanpifictaim 101ade3reithe portiohfos ele s(peHsr
ant,_ system o ereln

141, The.inpl f clajml13 { t he

F eriCS LA BUR B P a0 SEbTeilialy Biates Wik egar out on a
corgurfase @ theebmur.or nmetal alloy. 142. The i npl ant
systemof claim 135 further having a structure for

Syst om aneor SBiriaSRCH PR X6 o7 i spponent has a
at tdupherpoditiorredsar! ®plaegd from ri dges, pegs, pins,

cross-nenbers, roll-bars, cruciate stens, teeth and
rotrusi,Qps. 14 e 1 npl st.em of claim 135
ther et n iHe J0R dopgiterHinctle iersE TheHamar Bbsies on
hasthe ptatd stemthaban apéx afiths eoimeds offeehtenactehter Poing ofdhih
a bquﬁ1 cut on the fenoral condyle.145. The i npl ant
sys&% of claim 135 wherein one or nore conmponents are
sized using x-ray sizing. 146. The inplant system of

cl ai m 1320whé&heimplamteof claimuin8 wrengiaradrdpexaf the dome is

T tEh A ol ebn gl PRl 8RN, oin the | il ant

further
121.  The implant of claim 101 wherein a femoral condyle surface

is prepared for receiving the implant.

122.  The implant of claim 121 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.

123. The implant of claim 121 wherein the femoral condyle
surface is prepared by removing cartilage.

124. The implant of claim 121 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.

has a thickness determ ned by a carpCi/agmo4/039714
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conprises a rail extending fromthe superior surface
on one of a nedial or |ateral side. 148. The i npl ant

weyasem2ad cl aim 135 wherein the inplant furtheCT/US2004/039714

conprises a keel extendingsbromthe superior surface,
wherein the keel is in a recessed position fromthe
nmedi al and lateral side. 149. The inplant system of
clai m 135 wherein a portion of the superior surface

sits within l ane., 150. The inplant system of claim
745" wherdbn THETBRRR ek o] Ve Ao PSR R es Ra

si tgnatérhyona AedttdeiniAt €s with a planar cut on a
surface of the fenmur. 151. The inplant systemof claim

5 wherei,n.th ortion of .the super.iqr surfagce that
Sits wi (RPN LERRNCelcam D YHere R tbe ERPRAEs har
cutaratoray 6fia foriteriof td diegérgur . 52. The inplant system
of claimb5 wherein the tibial conponent has a done

Crai m 193 wn S8 i BN ahie 1od s R AR R Pt

sudargetett armtorapeka dintt he done is off-center a center
poi nt of the plate.54. The inplant systemof claim?2

cor 1 espand 14 iRy BT gh urEah v il ppcgg wirin

cl & joind spénE duringaa $w@genyavithoahperfeming fgeoeert bajaneipgr ed
for receiving the inplant. 56. The inplant of claimb5

wher ei ..
Form ng 20" | PG Aol el v ¥ 55k,
at dosuwisedobagbaddar ispidnhard efpatdilar matihgimpladfZ. The

i mpl ant of claimb5 wherein the fenoral condyle surface

IS prep d i : b | : . [
7o BISAC, Dl EM 01 iy Ficlilss o
at a location is adjusted to account for at least one of valgus deformity,

varus deformity and flattening.
131.  The implant of claim 101 further having a beveled edge.
132. The implant of claim 101 further having a chamfer cut.

133. The implant of claim 101 further having a fillet.

134. The implant of claim 133 wherein the fillet is exterior to a
posterior portion of a tibial spine.

135.  Animplant system comprising:

a femoral component, wherein the femoral component
replaces a femoral surface of the patellofemoral articulation surface
and a tibiofemoral articulation surface;
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surface is prepared by form ng at | east one pl anar
surface to mate with the at | east one planar surface

w@booshsi2sopl ant . 59. The inplant of clai m5 whpcRUR200ie39714

implant mmcs an anatony @i a healthy joint. 160. The
i mpl ant of claim 135 wherein the inplant mmcs an
anatony of a joint prior to surgery. 161. The inplant
of claim 135 wherein the inplant mimnics a targeted
anatony of a jojnt. 162. The inplant of claim 135
wherein the ﬁ%%ﬁ?mpgnwa%f&!ewthw'h'abcqwmengw@es

duri ng ghétligrsurfate b thettioRféhefalhABulatidf SBfdce: and
bal ancing. 163. The inplant of claim135 wher ein the

inplant is aa%ﬁé@éllﬁﬁt&ﬁﬁ@féﬁQé'sngrﬁeoato%ﬁﬂ}éé %rpa'té'ﬂat‘ §ﬁ'|‘face
andapatellar mati ng I npl ant . 64 he i nplant of claim

5 wher ei% @R%?'M@f@%@' B‘I’t'c't”ﬁ%oﬁ pfaght at a location is
adj ust eql go iocount for at | east one of val
t;’ v

def or ni he inpjantsiyisteny obgiainy 131 wbﬁreﬁgthe%%ora’rhe

I md neht §asPa fRickPesd HétbhﬁlheB%V'a%rﬁlaQ@M@ﬂeéﬁn fent.
166. The inplant of claim 135 further having a chanfer

cut. 67 13TheThérmu§|aﬁt $Yteph af daim 134 \tvh@r%nrht%\é'tu%l a
fillet. 168. The inplant of claim 167 wherein the

f i 19081Pongnihas thiskness detgemingd by a wl@%ﬁefsfzt Ia amaéiieat
spine. 169. A prosthetic device for a knee jooi
conpri si'Ag: Eh? ERRIARY systeAnof @'%Tﬁtﬁ)‘ﬁ@?f@'%@?lf?fﬁoﬁ t op

pOrdonfpionahthad é)@ﬁékaew@réudaﬂsw &t acartibySdefett i ra%at.ent
edge therebetween; and a trochl ear groove conponent

al ong t hgo! OPhEMBEATsySlent BECISRVI TRWhEIRRT BE fernbfi
bott om portl on of the fenoral condyle conmponent

t erqenmPenest f!ftﬁf%t*@kaegwf&ﬁéwe@? B9 %aAnds1Q0% pha cartilage

JOldétfe&y{§§gﬁ=ent170 A prosthetic device for a knee
joint conprising: a fenoral condyle conponent having a

top poryisen PRElindpIBRisy8®m of claim 135 wherein the femoral
component has a thickness of the cartilage defect in a patient plus a
predetermined offset value.

141. The implant system of claim 135 wherein the femoral
component is constructed of a material comprising metal or metal alloy.

142. The implant system of claim 135 further having a structure
for attachment on at least one surface.

143. The implant system of claim 142 wherein the structure for
attachment is selected from ridges, pegs, pins, cross-members, roll-bars,
cruciate stems, teeth and protrusions.

144. The implant system of claim 135 wherein the superior
surface of the femoral component has a substantially flat section designed
to mate with a bone cut on the femoral condyle.
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portion wth a curved |l ateral edge therebetween; and a
trochl ear groove conponent along the top portion of

wo b@sdsrisce, wherein the bottom portion of thepérpuszal/ 039714

condyl e conponent term nat®2 near a sulcus termnalis
on the knee joint surface. 171. A prosthetic device
for a knee joint conprising: a fenoral condyle
conmponent having a top portion and a bottom portion

V\nthacurve | atera ere e and a
trochl ea*gr 38 Géme%ﬂ‘{)%\ﬁg‘%f' gg‘ QS%\A%FE%” Bot Of BTt
t hecataydriedis\rerseiad dshfg Redytghgorti on of the fenoral
condyl e conponent term nates beyond a sul cus

t er m nal14g. oTht aplsAEsysterh BF claim i3 @hefeli2ond\Br Rl ant

system conpri sin a fenoral onent rein the
AT RBR AR T SBas g SR CoSnor oSt e

pat el | of enoral articulation surface and a ti bi of enoral
arti cul at47on Taglirhplast syt af tiaih aB5 mmn&i&tlmpmﬂﬁiﬁér

the tibial onent replaces the tipial surface

t heodis gl BReRR G (s et setBed R e pecial or
| ealaterginidedf the tibial conmponent and fenoral

conponent is asymTetri c. 173. An inplant system

componert®8; craFBeiea! TP af Sein ¢ L Ehreh fg mplaRt fifner

pat edrhmiseserialel axtehding abhom&upémmatacb avHaréin ahe ke ad
art.icul atlog sur.face wherein the

oA H5im, fetmetia) A lrBrAI SlE ace of { he

ti biofenoral articulation surface; and a patellar

conponent49de Thgimaplahbsysegrh at elaien P35 ehemin 8 pofteaefdie
the at.el | of enor,al tlcul ation surface wherein at

| ed eBﬂrS ac{eﬁgsf”{' |naaf Plap&npral and patel | ar

conmponent is asynetrical.
150. The implant system of claim 149 wherein the portion of the

superior surface that sits within a plane mates with a planar cut on a
surface of the femur.

151. The implant system of claim 135 wherein the portion of the
superior surface that sits within a plane substantially mates with a planar
cut on a surface of the femur.

162. The implant system of claim 135 wherein the tibial

component has a dome positioned on a plate.

153. The implant system of claim 152 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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74. A prosthetic device for a knee joint conprising: a
fenoral condyl e conponent having a superior surface

waepabsas2émf eri or surface and a top portion andpeer/bsitbeos9714

portion with a curved surfa&se extendi ng therebetween;
and a trochl ear groove conponent along the top portion
of the device,wherein the bottom portion of the
fenoral condyl e corrponent term nates after a sul cus
term nal |

;
surface @7 %‘ee{mﬂ?ﬁ'& ?3556?'?" &?Ek?a”ghég g‘fheé%" 1%8@193598 the

secabfle 33/ poasichedith Eoﬁeﬁﬂinﬁ'té'a' ;sétéllaaﬂa?e.surf ace wherein
the second surface with partl ally planar surface

|l . TS ol me At ahaea + WhSGInR e lcoriyidlitace

pOSistﬂrémddlfcﬂr@@élﬁﬁ?lﬂ@l@h;ﬂéhta patel lar ridge. 177 The
tibial inplant of claim 175 wherein the done is

position on.the ong. . such that ex of
Phe. dome 10 OPedBRREF SRR o bheRii heiprah PSR 1 75

A tb sinfae is ﬂiﬂpareltd Hsm,afoirmmgmtﬂéarsstaré@ prahac@rgawt@ fsehaae WIthttrF]e
subst ant.i a anar s ace and a second surface w

a pateashang %ﬁ‘%ﬁéﬁ%‘iﬁ‘%&%mﬂ@%l n the second surface

with a partially planar surface further conprises a

done st rtﬁ)"‘t uﬂ'daellmplahedf claint 165 whereirathe Yembmhasndyle f ace
such hat. P%qawar surface forrrs a lip around the

dongY af,%s ppﬂ?@ r(,ﬁmqv %‘F claim 178 wherein the

lip around the donme is synnetrlcal around the
ci r cunf et&8nc dhefimplaet dfostam ﬂEﬂMh&’em the herabrail ogmidytd  of

| aj ' d
oA AR o FEBEBEs b Sckdo i e
181at I&st dnelplariar isaacendf thé m;blamtm 178 wherein the
inplant fornms a blank. 82. The tibial inplant of claim

8 wher el AN 1gdqe Akt 51Gaik ¥ herein the implant mimics an

anatomy of a healthy joint.

160. The implant of claim 135 wherein the implant mimics an
anatomy of a joint prior to surgery.

161. The implant of claim 135 wherein the implant mimics a
targeted anatomy of a joint.

162. The implant of claim 135 wherein the implant is placed within
a joint space during a surgery without performing ligament balancing.

163. The implant of claim 135 wherein the implant is a system
comprised of a condylar implant and a patellar mating implant.



surface is nodified in a patient-specific manner.
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164. The implant of claim 135 wherein a thickness of the implant
at a location is adjusted to account for at least one of valgus deformity,
varus deformity and flattening.

165. The implant of claim 135 further having a beveled edge.
5 166. The implant of claim 135 further having a chamfer cut.
167. The implant of claim 135 further having a fillet.

168. The implant of claim 167 wherein the fillet is exterior to a
posterior portion of a tibial spine.
169. A prosthetic device for a knee joint comprising:

10 a femoral condyle component having a top portion and a bottom
portion with a curved lateral edge therebetween; and

a trochlear groove component along the top portion of the device,

wherein the bottom portion of the femoral condyle component
terminates before a sulcus terminalis on the knee joint surface.

15 170. 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 trochlear groove component along the top portion of the device,

wherein the bottom portion of the femoral condyle component
20 terminates near a sulcus terminalis on the knee joint surface.

171. 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 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.

172.  Animplant system comprising:

a femoral component, wherein the femoral component
replaces a femoral surface of the patellofemoral articulation surface
and a tibiofemoral articulation surface; and

a tibial component, wherein the tibial component replaces
the tibial surface of the tibiofemoral articulation surface,

wherein at least one of the tibial component and femoral component

is asymmetric.
173.  Animplant system comprising:

a femoral component, wherein the femoral component
replaces a femoral surface of the patellofemoral articulation surface
and a tibiofemoral articulation surface;

a tibial component, wherein the tibial component replaces
the tibial surface of the tibiofemoral articulation surface; and

a patellar component designed to replace a patellar surface
of the patellofemoral articulation surface

wherein at least one of the tibial, femoral and patellar component is
asymetrical.

174. 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 therebetween; 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 after a sulcus terminalis.

175. A tibial implant having a first surface having a substantially
planar surface and a second surface with a partially planar surface
5 wherein the second surface with a partially planar surface further
comprises a dome structure.

176. The tibial implant of claim 174 wherein the dome has an
apex positioned to correspond to a patellar ridge.

177. The tibial implant of claim 175 wherein the dome is
10 positioned on the second surface such that the apex of the dome is off-

center to a center of the implant.

178. Atibial implant having a first surface having a substantially
planar surface and a second surface with a partially planar surface
wherein the second surface with a partially planar surface further

15 comprises a dome structure located on the partially planar surface such
that the planar surface forms a lip around the dome.

179. The tibial implant of claim 178 wherein the lip around the

dome is symmetrical around the circumference of the dome.

180. The tibial implant of claim 178 wherein the lip around the
20 dome is asymmetrical around the circumference of the dome.

181. The tibial implant of claim 178 wherein the implant forms a
blank.

182. The tibial implant of claim 178 wherein an edge of the planar
surface is modified in a patient-specific manner.



