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desi‘grier P2l %ft 0 “% p‘Pf"B@ ve Théﬁ'ﬂ‘ﬁttqu'ﬁfe fhat rp 9L'°“ ‘a‘t“ef hgvg,tho same

mn

-my system 50
pr or equi 5 '* %‘:f;%éf ﬁf \Biod Fyucnre s
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construction '\ﬁfly

The present '“&ﬁ{‘?oh 5&&'@ rog qﬁ GpE n b

advanced conpgs an |ntent|onal varlatlon |n nmodul us
al ong the Iengih of th Qn Hihn‘ﬁ&or %Mot itk béér. didietoP BdiAdI p6rASHR? BBML 14Dand! Bfierd
hip inplant is ‘def i ned g el & gh nmodul us i n the proxinal region (the
neck and it's pykcCini ty)ou&ad;a,aetérgmmmng@u@w&em@ot he di stal stemregion.
Specificalsy, if:he neck m&sndt idaia oPbofi@etbdsiesctionianl to or higher than typical
fretal alloys uged in cumément of @isitia ofdiskil porite\of cadrtposiiblsiem 1dNsur es t hat the neck
regi on does ndf: under gomewahtd drietie otiddntat pardnn of eumipadite sieom |18 conprom se
functionality lgf the j onertent dlinertidiotyvess fisstemsq egi on conpri ses a nmodul us

whi ch optim zd&™| oad t rmementef inedia SUPMMA grditerstiésnB® and rotatory stability of
the strucwure.liln 10 pvamqnt@jl"nrtlaohPWlbﬁre#swe@om ange for the nodulus in the
di st al stemlsEbB 895 x m PP elagtigitysoftbopp 40 [err]Pa (1 nmillion to 8 nmillion
psi). The nost&pref err B efpsticify of| distah W‘P?"‘P?Fg;g@'ﬁ%try of the system
(e.qg., thée stdidi aret ef ““Eﬁt ,%“c?&%‘i"ﬁ ogion pirameesisiem it r aosseous
port™dn can bebased on "’ﬁﬂ’ he nechani cal ‘1 oading conditions in

this portl"‘bn lf’? e, sull oY1 %Wg IS an objective of the present
Ea s

t t
nvent i on to ;m ﬁﬁg ﬁf,%;ﬂfgon m«g%féo@ﬁ. SR o H s Mo

achi eves a stress Iev Int e closer to the normal physi ol ogi cal

| evel thansachieved wth conventional all-netal inplants. Figure 3 shows a
mechani cal idealization of a hip inpl antnm ing to the invention in

whi ch- di stal conposite stem 14 and pgg %—12 are nodel ed as
cylindrical entities fixed within a hollo’?rhw @er 20 of bone 40
representative of the shaft of the fenur. Note that regions 12 and 14 need
not have tshe sane nodul us of elasticity. For conparison, Figure 4 shows an
anal ogous i déi$ fandeicompafedito theimaximumbending siyess inthed@ngyvwithaw tejimplanhinplabmne 40
and Figure 5 is of an anal ogous idealization for an all-netal system 50
grouted into bone 40 using pol ymet hyl met hacryl ate bone cenment 60. In all
three figures the idealized structure ks su d to bendi ng nomrent M
bendi ng béf ng the principle node of |oatfng okbhip inplant systems. 25

The foll owi ng nomencl ature is used throughout this discussion: Do:

outer dianeter of bone 40 Di: I nner di aneter of bone 40, and, outer
di aneter of distal portion of stem 14, and, outer dianmeter of stem50 [err]
outer diameter of PMVA grouted stem50 30 . [err] nonent of
Inertia of bone cross section 40 [err] 5 nonent of inertia of distal
portion of conposite stem 14 [err] nonent of inertia of proxinal
portlon of corrp05| te stem 12

LT 5 e T g L o T e e st T




'ler"‘r]- N monment of inertia‘of press fit stem50 [err] © nonment’ o
I nertia of PMVA grouted stem 50 35 p&%&é# nonent of inertia of
PMVA cross section Eb: ' u us of elasticity of bone 40 [err]
nodul us of elasticity of distal portlon of conposite stem 14 [err]

modul us of teisastobjpttivyy obthe pirtesi iNtbhtiop a6 riagimize theoativpasi.tby rerdificatidrOof|ter mddulus of
nodul us of edsticlly pfdhd gompbsitergt.al 40 [err] nodul us of elasticity
of PMVA T er r] For chrapagjsdnsthé mafirmugmbending steessriabone A9 @b eaetian i 1'Jer thesnress fit metsl sysiiin at
section 1- loffigwedlile system shown in Figure 3 is found using nechanics of
materi al 8 analysis to be 45 [err] 50 This can be conpared to the maxi mum
bendi ng stress in the bone w thout the ingdant,in place [err] EP 0 532
582 B1 It is an objective of the m#m%&ﬁﬁn to maximze the ratio .
[err] by nodification of the nodul us of sttty of the composite, [err].
For conmpari son, the maxi num bending stress in bone 40 at section 1'-1'" for
the press f | n[4€ %,ﬁ%}(

bendi ng. st régééﬂzﬁl&bgﬁé’g as?;sgglcb?}l‘%ﬁ)aiﬁcﬁqquarfogheml\/l\/l‘yogﬁegu e ??gr‘?]'sof
Figure 5 is [err] By forming the ratios [err] one can quantify the

I mprovenent in |oad transfer w th,a_conp @/;temvs the press fit netal
st em and;sPMVA grouted netal ste IR PBIf+BnIhRERI) IS an objective 20 of
the current invention that the nodul us of the di stal conposite stem be.

sel ected such that these ratios are both greater than 1 signifying that the
stress in theBpdoming Sheyraticst @y’ tand /et ane aem qeantifyl tHeoimproiveniest int el yansfgrswithi &
net al st em ampesite stV tip mest Gtimetsl tstem aod EMMATIoulsd tmetal stekp I pasticulai, & iscaniobiestive:
we Cerisi therof thasutast inganlianghat the moddius\phthe distalfcompasitaestere besplected such Ept thesa sptiesase
mechani cal totheeatey thep & signifying that tirsstipss i the bpre)is greater thap that achipyerfar githentite press fit
[err] = 12 mefal stom(ariip PRMYAarouted anetalistemiiodpttes define 8iis riteri we eangitler hedolipyiegstypisd ¢
Met al st em ‘\@eiiet P m [‘R‘“AZ mechynicelidaglizaipnset al st em di aneter Eb =

Rt Zg;%@ R b A R 7,
rati o [err]

M AMAY conposite nodulus up to 1.103 x

[err] kPa (16 ilhc f pone outer diameters. For all
val ues of Ec 'ésszi;gr} Q’F ﬁéﬁ) oroltteir\ll\ewr?e stem ‘the ratio [err] is
greater phan fuo bcayiy fﬁr&ﬁodo’ic@ﬁd&@%%oﬁhi%tok Hodh 'R 98 (18 RilidnDsi)

®pl ant sy sihekd SaWo bdne B&i& amneﬁ.% lf'dr b VRSt ES 634 4N thd mbddius bt thel Asta stobnl e ratio
nmodul us of Ry @NyrodsH ihad S ; 185 Rl bond stfesdlis WGa Hights in itfe @MBosH® Pplant dyBtbrh taRin théle
conposite rmdaulruﬁeﬂfsy&&ﬁ ifiEQ e}l TS, thedModulus off 3 RwInRddulds MBI ftaniballey) oAb @ppeR S
a functi on iafit e sempbsite modbilut uhalipvehdna val ue of 1.103 x [err] kPa (16

m .l on @Si) . ThetraticSop/agywas esripufeli ad a fuadtior aiciompdsitemoiulusap @ra value piet . 108 x A0RPeC(WS US
Jerr] | owermitivapsi}t his appatint that f@feadchtstormdisradter stierevib 2 otodullscE: aver thar] the mpduve obthe s
equal t o ormetal At which e satio by/ag'h hepomest exusitiol areu At Yalyes of commpesité modujus tidwer thapt Figthe
[err] .is grretisafoy'tingreater tharhi.SThis vhlue ofohioduiyel dhugshecertas . mere pefared uppapiint for the
pref%(red up?ﬂ@k’spftﬁ*ﬁqompﬁﬁ'mﬂmwm%}?@§cﬂ¢"wﬂe conposite stem W state-this

criteria®s 40 [err]
_ E. £ E:1 where op/oy,” = 1 when E; = Es.

Those skilied in“the art will recognize that there are other constraints on a hip implant system which

may limit the maximum value of ay/on, Which can be attained in practice. The stem must, for example, be

45 sfiff enough to resist rotatory motion if proximal bone support is lost as modeled in Figure 6. The distal
stem 14 remains well fixed to bone 40 but the proximal region 12 no longer makes intimate contact with
bone. Physiologically, this lack of proximal bone support may typify the immediate post operative period
prior to tissue ingrowth into proximal porous fixation means or be representative of the state of the implant
years after implantation where bone remodeling has caused loss of bone support. In either case the distal

50 stem 14 must have sufficient rigidity to resist rotatory motion caused by moment M. The rotatory stiffness

of the structure in Figure 6 is given by: -
S = 1
% [ Ly L, Ly, _Ls ]
Eplp ' EpIptEclc & Eelc | Ecz2lc2
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Jrho‘se sRi IIed inthe art will recognr ze that there are other constraints on =

a hip-inplant systemwhich may |imt BPe532682®Im val ue of [err] which can -
be attained in practice. The stemnust, for exarrple be 45 stiff enough to

resist rotatory rrotron |f proxr mal bone suppor t §il s{lfp

Fi 6. Th otjt" 1“{) 58"?‘ s 'S‘tggﬁ "°ss Tore

regroﬁ 12 noe 'Hﬁbwe?'s{f”ﬁ %"ﬂgﬁﬁﬁt T 5o "°‘VPH€‘§|§+&6| car%y | |s
Yy

| ack of proxr egsupp% typify the |rmed| ate post operative
period prrgr to tissue ingrowth into proximal_ porous fixation nmeans or be

repre senta I ve of the stategOfet ntation where
bone rem)del I ng has caused | oss of bone support. In eith case the distal
50 stem 14 nust have sufficient ty tb2resist Laddat bry noti on caused

by nonent M The rotatory stiff Bsrpf ERELSERLKY UT ExIm'F gure 6 is given
by: [err] & EP 0 532 582 Bl Again, for conparison Figures 7 and 8
present idealized nmechanical nodels for r ot atofy strffness for a press-fit
all netal system ang'a # ectTvety——Tihe Tt ouvry
stiffness for these structur are given respectively as 5 [err] [
apparent that the ratio S/ S \AL.’EJ._a,J ss..thap

However, i% is known that grdubetb meEalptEnks' 'Wpde Ed&q'u' atory
stability; thus, it is another obj ectrve of the present |nvent|on 20 ‘to

have the ratio /S as a S| gr at
6., the rotat! ft?‘ﬁgt'g i é‘" azﬁ %1 of) s, own that
Ipr :f . abr,‘yr g_t a ?emyﬁ o eqf] fﬁ%ﬁ , lt IS al r.og | d‘gﬁq}t lnvent;::
'le rak@uf)"é‘s

pl aceswi t P pt iBin sy
{ypi cal val uep Qhrn m. ru%ﬁ&tdsrng ok Shider Vi Bk Akl 6 wa?smeters
[err] echita! id¥dfzEond |arreter Bone i nner

di ameter and @ﬁpg@gt@ﬁﬁ,ﬁ,ﬁ@,@@u@rmfaﬁrt I\/teta stem d| ameter [err] (M)
G out ed mefsal sheumyslicPERhRY Bon€infidr didRetBiBnli Bbrheid 18M 4rdIFrdsE fit MRl 8m diameter
[err] 75 mm Eb =pl= {3) imrh)eGréubdaMiete sterh diginétbri On psi) Em = 1.103 x 108kPa (16
million psi) for dizsel-4V alloy [err] 2.275 x [err] kPa (.33 nmillion psi)
The ratio S/'S" wasg éoemputed as a function of conposite nmodulus up to 1.103
X [err]kPa (16 wi#lsbom psi), 35 the nodulus of Ti alloy, for-a 25 nm and
35 nm bonesoout eks di7amet er respectively. For each stemdianeter there is a
¥rodul us E2 suchEd Adi723 k&0 kRat (2.5 milljogpsi) s_'greater than 1 if [err] is greater
than E2. We spekn Fyl- Wﬁ?‘éoséf?q(t‘%F‘1"'a"Pi9rf°ft heAgY aliogrred |ower limit on the
nmodul us [err] ake =[2& J‘HU’“‘I‘ﬁ%mﬂ'ﬁ‘ ed val ues of err Were r1) gigted
function of stemedf’“!? asc‘ﬂ‘%"eﬂﬁ%f‘f ?‘@F@'rcP'@ %’“ﬁﬁ ﬁ

tion Hafe B Qd'
orven stom “’g’ gjg;r%tf %,gg?”-% PR 1) e R0 L 30
preferred ra °Frﬁf°t"ﬁe 'err] (1 to 8 mIIron psi) so

thig forns a preferred range f t QtJ It will be apparent
to thdse skilled in the art th%ﬁ%‘?’é‘&gé’it {r)r&:ﬁﬁgr cal idealizations, e.g.,
those Usi NG thr R SHPRBF a8 bt £ HaleS WaheSTBREY o8 RiniiiSh Bt <16 MiahBtol TREmbA proferred
define the mMygdpodeiteb Bl curdmIRedtion have ERSuskeCmETall Whidl 1o \bEiRediTtidte BNOAGHVEY at the
than in the ajen o GRinded Rad spparsnt tHaball thesRillefid Aiemostlpistorfad fRhgb, fall i ehefrarigh 61885 x
strength of tioetoEBEIPRI7kR: (0l tcc8 Mlliors psh 3 Wis! idrmé © bisheared mngestorrtie invebtve. exact

det ai | s ofa4st he & eiltjbe apjiatontio twbe skilibd ibrthe #df that moreSeixice mgtHanicab idedizalibwesse.g., those using
positively withrbe dio@osiang!; finitst siement dnalysis) Sand by esed dndefing the 5ibst prajewesicraige Jéresomposite
val ues for t heodglospres imore exasthutharsn thia approxjveats anglysis disglosadaabemeef er red or nost
preferred rangeUlinely.thafutigne Senaleetthe dompesiie distel samdrilsiudfier eangirgin the-axagqs dejsils ptihe

body, repr eseamBosit gonsiuctions OFens siRngth qepelates positively with modulus; strength considerations may
: .50 impose higher values for the composite modulus than specified in the preferrad or most preferred range.

The region between the neck and distal stem, the proximal body, represents the most desirable region
for load transfer to bone. Local modulus in this region could be optimized to direct load at the medial
(inner) calcar region of the femur to avoid the siress protection and bone remodeling often seen there. In
the simplest embodiment of the invention the modulus is made to vary continuously from that prescribed in

s5 the neck region to that prescribed in the distal stem region so as to avoid siress concentrations which might
otherwise compromise device durability. _

An orthopedic implant is disclosed, which is fabricated from composite materials such that the
extraosseous portion has an equivalent flexural modulus greater than 5.516 x 107kPa (8 million psi) and

psr).
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iaor load transfer to bone. "Local modulus in this fegion could be optimiZg
to direct |load at the nedial (i nnerspgajg,gggzgegi on of the fenur to avoid: "
the stress protection and bone renodeling often seen there. In the sinplest
enbodi nent of the invention the nodulus is nade to vary continuously from
t hat prescr prifesdbly rgreB®r thaha6nmilitn ps gind thet sscantd dntrapsseasie rrottien hasan Rauivdlenst figkural
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motion of the filament bundle froma starting point on the mandrel to the
end of travel along the mandrel and back8to the starting point is called a
circuit. One or nore circuits is needed to conplete a single |ayer' of
filaments. Furthernore, nultiple layers of filanents nmay be needed to
-cbver the entire surface of. the part. The filament orientation w thin. a ...
:I ayer and the extent of a Iayer aI ong the rrandrel Iength 40 ‘may vary from




tL I arrent*s wi thin a pol yrrer matri X. These layers are independently arranged
about the extraosseous portion and t@émzzmd second i ntraosseous
portions. By "independent arrangenent” it is meant that each |ayer may
contain any filanment type, laid down in any fashion (linear, nonlinear,
wound, br ai deftithe cabot aliow pnljcatisn ofl thelBamentioindiepsto $he el eranwmamslt iscappRrent that
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di sposed at Qor f@Her wijdingrof biaidingforhing a shoativgére stelictuesl Thiscradticuls] approach i eseeojally épeful
filament bund¥daminayhipénrigsts withdcomplex feutemgaeniets] dezigngsl, to rasdchothe osmah gratomyof the .
par i cul ar, dntemesytian: canplpfiiha dermyy.dn thiscasgdhe care of tha fmriAntean be depignad prinwily e, pcbigye
7960 %"nd't?r plurelsenujsomentsy of the flevice, ipplyding thesintepgled variptign ip epmp rﬂ'thl'ai 1"‘619 the
I n t hi s syst 4§99 H’é‘"?r@ﬂd'?eéth %‘?Pa‘teﬁ'g"eétpaft‘?'@?}) '9‘.!1‘?1'89 T"t‘gf""ti patomical

i R e AT
ori entati g é“ %is?‘w *v% \&?Mh@ '%sg%rmt&ce&ﬁerw
0 Bt S

a robot faC| 'btédi‘h n@; Sy s?e "%w b o d:- fef Braiding or -
N S

wi ndi ng-ci r cyj riding 'ty e part and

h QO
i ndi vi dual C'uhﬁe’rl‘bétﬁns iﬂ‘tﬁ‘e QurFa&’eObﬁ%‘ brlaf 86 BHRRIE by Yinikting! hﬁraﬁanstsaéh s @biging of
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vari'ati oh and the sheath | argely achi eves the desired shape of the device.
The conposite material may conprise gpQEd2682 Birent s enbedded in a pol yner
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fabricated on A gvphin/epsn (replegib GRraptishibme pretrbaiedywithespbXyeresin) rwag twotrel dnyda Elabed
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with a brai chadmgind aofle 5Gn #9108 * [whikerthe proxirad! Fegjon pirthessterh bartp wihdbariglerefj24ito@5 - s,
devi ce. Fourintpdicing acgradisntin chodilesnsucthbatdbmmproxime) regionwpestitferdandigdistal togion. THeeparts
proxi mal r egvasmcweg ilban oven#t|380 YR TR Akafler wirdingal | y, an additional four plies

wer e braided_al ong the entire I ength of the device such that the distal
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regi ofhad a brard an e er
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additional full I'ength pI I es of Kevlar 49[err] were then applied. Finally,

two plies wemeMpLesded t o generate the al ong-the-length nodul us gradi ent.
Specificakdy, 16 axially oriented graphite yarns ("pass through" yarns)
wer e i ntr oduceUsignorpstic windirighsysta abd &iolfigrand winding cifauitsyithegrose ¢frsheath/aate lip implant
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EXAVPLE 5 04. The orthopaedic device of claim 1 wherein the equivalent flexural modulus of the extraosseous portion
(11) is greater than 1.103 x 10® kPa (16 million psi).
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pressure cr#at UdtolSP* tapgle wikinredppct tocthe exis ofrth siicturscFoyf adgitipnshplisgl of Keylar 498 wive

presses t hebreiged indea prexmyl Hegioneaf directirugiyre 3 byild aipj tickaesy- Twoupdditienahfull dengthspfiesy of
produci ng tﬁ%" 6?"e‘”§'?r"EP@tﬂ9P'@d %‘&HX Ve plies Wﬁ'@qui',d&f’ "‘?/\)P‘ﬂ'ﬁ'f’ﬁ 's‘e ﬂ)é'?get"%' @edulus
using.the s Fpte 'V &3 @F?P'i'"ﬁ AR yoangst
shape_gf %o br °W§?;P iR, tha R iﬁ?ﬁ 'E:I h'te yams
medul Fary ¢ red rau %ﬁ% aﬁ cure Slinpss st

i npl antati o pext P &5 Fidon ¢ AUPIPE LR F 95 §é°8us
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(14) . att agghpghmirpesai d first intraosseous portion; the orthopaedic device
bei ng made Of —conposite material, wherein the extraosseous portion has a
nodul us -of el asdriphidiapoy! Rt ol f@abhme&wiem with épb@Sbdirl) why wélind loh8 aSsggeRd
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or.t hopaedi cwetevurgstin e oveh aii 390 IF {AFve Ceafter wihdingnodul us varies al ong the |l ength
thereof. 3. The orthopaedic device of claim1l wherein the equival ent

f1 exural  nmoBEXAMBLEAS - t he- ext raosseous portion (11) is greater than 5.516 x

[err;] kPa (8 mllion psi). 55 4. The orthopaedi c devi ce of clalml wher ei n
t he “equi %I st'FQ é)(&‘P Wﬁﬁ'&uﬂf&""b?"dt%é"“@% pireufs welvding ity (HPP op1 yindiggsyfop feer
than 1. 103 rﬂ"F'I"\'“?ﬂ‘Fgg( %t:e imal bocjy. ‘“%gﬂer ) 9?%23 with,
60[err] a e
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graphite yarns pass t hr oug yarns) were introduced ampngst 5 the 32
brai di ng. yamn‘,_gsm ng a triaxial braid in the proximl region of the
device. Fhe axial graphite yans were cut as the braider noved into the

i stal regi onusihg & Rebotewindin, sysiem| alil Rling Ha ahtieg tircaits] b 13618 Df SHeamGEd MP. implak
pol ynmer mat stiudturdcvéas aWdid fdin igeapkia Ctiw [progoatddt with thermdplasfic métie resil The tidinioplastiar e
was cured aédaled tow wapconsdlidatet during avirdiing . by 1te BppiddRbrEofoidkaigd Agnitiotatirec praix gressure
prepreg t owcréapdahyttersionifig the tev gnd oy uesofeachealipd bhoe phigly pressss e tamcagaing thecmandebora,
shaped mahdpreNiougly woupddibarsbot and conputer controls. Wnd angle was varied
such that t heAtiersregucingethp sarecstructpre, asidiionahhelicah windings verry prpligd: wsingsie semsBpelicr |
whi | e t he pyigdifansypterndyp aannsr wiishopraquasd an-pytep shape ¥ %"éhﬁ?e ajmpd a4 clossly matehing
15 iint r oducihgnaleryhie enulen; cagkflfadeich that  the proxi mal Tegion was :
Stlf&[‘él’ thagﬂjl he distal region. The parts were cured in an oven at 350 * F
(177 O &t €% ndi ng. EXAMPLE 4 20 Using a robotic wi nding systemand a

wi ndi ng CII’ Ui [ NoRl, wi ndi ngs for the distal stem
and pri marl A;mk elé% go&g}@“ﬁé‘e prh?gﬁg "goody, a tow of graphite fiber
precoat ed W|th aa §%nr(pz§5tgc%@shemum into the shape of a hip

i mpl ant . grhe t hememd 14 Wala 1 QRGR nfiRbeshsPofbiRg Wi ndi ng by
the application g o.eiosa\éa.&%dwéeedm &l B oR PRSI WRordil 718 bRFos¥ous PBE6rONYS Y
the tow and bynodsgs &f eladtidig P thoWhddulls B SSHRG of 18 sbedid Rildds8sdus bbiflon and

mandr el of pr ewbreid Sheymydalus @f thé luef MtracsSeodseportion (12) 8 yfater than tHBInREUIE of WRS ®cond
applied in thiirradsasdo$ poitidn @149 arali Iese thah the nda@dusiottle paadsséons pdeivasge). Layers whi ch
i ncludedst¢ he helical/axial circuit were used as well as |layers which were
pur el y hel i &alThe orthgpasdie devicelofi¢laimi1twhereip i@rmoagdvigs varigsalobdbe [engiix thambf. r egi on of
the structure. EXAMPLE 5
3. The orthopaedic device of claim 1 wherein the equivalent flexural modulus of the extraosseous portion
(11) is greater than 5.516 x 107 kPa (8 million psi).
55
4. The orthopaedic device of claim 1 wherein the equivalent filexural modulus of the extraosseous portion
(11) is greater than 1.103 x 10° kPa (16 miilion psi).
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precoated with a thernoplastic matrix resin. The thernopl asti c «oat e

was consolidated during w nding by t he application of elevated tenperature
and pressure %r S astiongsdia davise gitiaim 1whereindiy equivples fleyural mopuiys of shersaepnd jiisassseous
whi ch presses t (8 ropigh §ya it s103 xAE kPa(i§raifiongsi).3 5 preV| ousl y wound fibers.-

Af ter produmgé)g t he core structure, addjtjonal he} ?A
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portion (12) at{ps Eh&lp0; an a second I ntraosseous portion
(14) attached to sai d first intraosseous portion; the orthopaedic device
bei ng made ofg, CoREGHRbFa6UICTEVRE bdiaim WWhE®In Bald MEméNs! dr@mRREHY dispetell astit M8 Pongtudi-
modul us of el ashdl eteb ¥f 188 Sdhddseolid wonioh (18) 410 st and setbndhtBdsbdils pyrticns (12wr).second
i ntraosseous portion and wherein. the nodulus of the first intraosseous
portion (12) 9 sTigrcehdpasdid desive ¢fleckinn® ehdrakssabffilamients are disprsed intk heliog pateas porti on
(14) and | ess than the nodul us of the extraosseous portion (11). 50 2. The
ort hopaedi c d@v Trecorihdpaedicdenice of\slalay & wiprairheaidrfisments are igposessin 4 bsided patterni-engt h
thereof. 3. The_orthopaedic device of claim1l wherein the equival ent

f 1 exural "modulluheyprihepredie deyiggoefsedams® poiq whriel f'f'geﬂ‘% rutopie priepiad xiglly sajqng dhe
[err] kPa 8 m |°P9"B‘i‘1"ab§‘i°§°“‘!?5°"ﬁa°s*ﬁ'§ RS‘F"P'P]GB&@ oqup PR (181 wher ei n

Eﬂgn 1UI1\(/)2 x ex raI du u of the hel)é'sqag a]e'())‘uslmporlgyl on ggn;) {?s aqerg'a
or t hopaedi ¢ devE0 ?;:\ﬂ'l‘ ﬁi‘."t‘t“ergém % ‘{??El mﬂp%g@p%’ auc%) yers
T I.S up err
e (0 t’

ein
ml1ion psjp) e or a?edl c deV| ce of cI aim 1 wherein the equival ent

t he second mtrge%

fl exural m)d 3U$neCdrn é S‘Qfdlaﬁ}hﬁ@%e?é&sh?dﬁ tsof&‘aﬁiayé?ra\ (iddbberiasntif nShlmbarty
10[err] to 5 smswa oS Bl o i BULLLISE Bt (1 i 4 W Sk
device of cl ai Mntacsbdbssp ol'ﬁSn (pgqh) earing wherein: the ort opaedl c device

made of conposite material conprises a plurality of filanments disposed

Wi thin a pgal ylaeThdGhépaddic dddicS of cllitt 19 whdiehD Seiiilameris \areCdisperod Gdtiin tie Bolyvie itk in a
#id filanents bdlical pamionimarbrdedipatpased about the | ongitudi- nal axes of

t he extraosseous portion (11) and first and second-intraosseous portions
(12, 14).. 9. feh&heporihbmapdie device dbclainetSothemin saichfidmedtefudiion ingladectows brientedh edaliy about
di sposed in a htheieogiludipal exee of thel Gra@seolrhportion (1Hged Sifitst intesppsgeus pprtion @km 8
wherein sa#d filaments are disposed in a braided pattern. 11. The

ort hopaedi ¢ divTeaorBepasqigdaviceofslaim b2 yaqlu} asi ahumpn bipisiplagt whersinfsgid PH@PSSG‘?“F aerfieads
axial Iy al ong tﬁéeqkdh‘élaf"’lmpr‘ Pngaaeeébﬁlr(ﬁ)ﬁggﬁwbseg%@ua gy 8;?&;{3?;:;“
theflrst |ntra ' ~

1 whieh is made 16]“ 8 Pig F'aﬂ"?"f %’\dg‘efaas%g?fg%ﬂ?g '3??%%‘5'?"{" Pl cﬁg‘?‘Psal d
conposi te tFr”rﬁL r&.&’ ﬁév'lgof'iaé’:k% gﬁh&%ﬂﬁé @rﬁgémxnﬁa%gfq%az& fised of a
pol ymer matriX E'ﬂo@i k:i} 6if Sdid fildhhanid by Hhre pendently
extraosseous pogk rh § hﬁﬁm&g Ej%gli}ﬂr d\é‘h%%sd‘sta?@@hﬁ(u? inpHtsd
(12, 14). 25 134 Dlﬁraﬂi Qf‘b?@ | daig Mb&sﬁe hdnir Said\lEhéntsTbf SahCayel b Tddpeh-

of each | ayger apéhy HSHRBANE ENingls NP0 HeA e loridinRiRASR thalegut t he | ongi t udi nal
axes of the extraosseous portion (11) and the first and second

18. The orthopaedic device of claim 17 wherein the neck {11) and proximal body (12) additionally comprise
a plurality of layers of said composite material wherein said filaments of each layer are independently
disposed at an angle of 0-6* from the longitudinal axes thereof.

50 : _

19. The orthopaedic device of claim 17 wherein the distal stom (14), the proximal body (12) or both
comprise a core and a sheath, said core comprising the device according to claim 17, said sheath
comprising a plurality of filaments disposed to form an interior portion shaped substantially as the
exterior surface of the core and an exterior portion shaped substantialiy as the interior surface of the

55 aperture within the femoral canal formed to accommodate the device. '

20. The orthopaedic device of claim 1 wherein the orthopaedic device made of composite material
- comprises a plurality of filaments disposed within a polymer matrix, and said second intraosseous
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i‘,nt‘r aosseous portions (12, 14). 30 14. The ort h'opaédi c'.devi'cé fﬂllﬂjﬂﬂ“ﬂﬁ“lljnl“l

wherein said filaments are di sposedERIOt8321882 B3 pol yner matri x
pattern or in a braided pattern. 15. The orthopaedi c device of claim 13
wherein said filanments further include tows_ oriented axi ahl ¥ about the
l.ongi t udi nal @edien (4 heving sg ayhvalsaidlenyrl mpdyus; B selected)accopiig fq,the ¢riena,
I'ntraosseous portion (12). 35_16 he ?rt,h_opqgediEngevi ce of claim 12 useful
as a human hip inplant wher ei 75368 ¥ adss W05 5éFtion is a neck (11)
adapted to en e a ball (16) which rotatably engages a cup attached to the
. "~ 5 . . . . . . .
pel vis; said first intraosseous portion is a proximal body (12), and said
second i ntraosseous portion i Eﬁeﬁ%&?@é/s@;th&lé]h gi,he proxi mal body and
the distal stembeing received wthin the fenoral canal. 40 17. The -
ort hopaedi ¢ daieef EQfs thd Mbdilud Bf eGP oNthé BRomEiRtieodsddus partidh; RiOthb MakimiA Bending 2
are conpnpsed sibssan [Helboné iabjxcef to [ty impRnted deis it B@NPand infradd®dosy pafionbeneine
sai d fil anent smadmumahdinggtess ialtie bond eqieadds b nplinteg orthephedit devive dabtjtatedadntirely
5-Terr]  fromitomemdtniagd sfliseldl incpiaca by polyhetybasthacrsiatel bbiecceaiprtit Sils tisst retatofy Isbifnesssof
conpri sed of ahegimplapted tgvicefmdda ok said odmpsitednaieriak 85 iis e mugiay stifinesaing e iimplated d
fii | aments of enatdh devicp affixesk withjbatkegement: Bi5is a modyesipwey thah he mwdidusaf thermelah gl whichf
30-90[ er ri§ f r dhe vetpeovlos)rRgramed iepusl to.pre and; ads a Adulupguchthat the ratip §{§3 decarested thap & &
of claim17 wierisgrepter fanFeck (11) and proxi mal body (12) additionally

conprise a plurality of |layers of said conposite material_wherein said
filaments oftcl wrtﬁ\%geerc e v o PRoRing s e 45 S 45 o i |
fromthe | ongi® COE hitgyggs #eraltt iPres 19. The orthopaedic device of claim
e Sl i e S S
sai d sheath c?@w&r IR0y g%pf’ﬁera'l Ty '3)19 g‘f anent s l&"spos‘ed W?orm&aﬁh -
interior popiioR.eBARaHb pokiGH Ut aRbrindpaadic BéVReo Bdcofing B ciaih i fcamprisg: t he core -
and an exterl Or&(ﬁﬁ ihd 95\3& ﬂin%téb:%ﬁf@%&togﬂo& ¥ dévive chifiprising afwaoséms‘mnf@in.tahe
55 apert Urgst WWrhdssddus phiok ?l'ipitﬁ&heﬂ Wardho, bridl d'@6bntl MhtrddsseanE Portvh G14f dhactid@ Rl
20.. The ort hopme GhirgosskRd pction] the madulls lof WaSEIE o tHelTist @ntrbd3sHo@CSbridon Wiy Gréatsrata

of conposite nmderthedecdnaifrassseds portioh diicibdsttyanatfat fitHeatneanéssodipspansed within a
pol ynmer matri x, aindngsaibthidirgClitar@nts aiotraiotbs mendss! and dpplyify & Balyrie halBi theetol to damm a
(14) havismg anayeghéreant ent fl exural nodul us, E, selected according to the
Briteria [err] aonfiofally difposing editiond] dayers indepentiantiyrahpul the exieosseoys portignt and e firte
second i nt r aosend sasgndjairapsseqs ppriigns (12; 14); ahdcoptienalbihramedingiseid ragndr@d(20).  stress in
the bone adjacent-to the inplanted device at the second intraosseous '
portion; [ ePf]Theiptocessof eaimi sheigiaren mepde 2comprises  gluraiy af padsp ioinedh together gpch -
i mpl.ant ec® or t HgS femapdre] o pstion eraobmaveRs 'ePPd-el y from netal and affixed i'n
pl ace by pol t hyl met hacrylate bope cenent:.. S is.the.rqtator tiffness of
the i pl ant 3%@{%&?%@? s wf&ﬁg@w itk g Hefhenly 1517 ¢ mBeEiPo
stififness of airornpiungeeraiiag 3y e SRIF TEE W ¥ bone cenent: [err] is a

nmodutts | fine - - whi ot ati o fer ]
becones e‘%ﬁgﬁ gg?%&%%f Eg %Eg:%f:m%ﬁ I"){}Fgr ?lfgﬁtﬁ %!fe%{}%éérﬁgme%@%fg%* g“‘&'&{ o
greater than 1 I?%I’I’F I's greater than I):'2. 21. The orthopaedi ¢ device of
any one of . tPaRniahsmRMeNg cl ains wherein the filaments are selected from
carbon, graphite, glass and aramd fibre. 20-22. The orthopaedi c device of
any one ok theordhoguarchieVarrichtang¥ar iivplertatiomindBeMprsbhenRImfa®eEnd:i X i S sel ected from
pol ysul phone, ¢w@hygsiabsslerctdieri);ket one, pol yet her - ket one- ket one polyi m de,
epoxy and pol yainsanetoe, daid.befdstigteo dntrasssdianr Tell I(k2) pndaginan awaitemintpdossalen Jeit (1épdas @dimc
devi ce accor di exgjentintragdsalomTell befedligiisti si ng: 25 shapi ng a mandrel (20)
in the confi guwaseii dismolffopédisghe, Varichtungrpysi drbrgdmateriaichergesielit dsh worip giet extrposgalel Yeil g
first int%®aossenenElepizitiismedul aufypistader gdfer @isidacFlastizitéitsmeny! des Sweitem igtraontalen JeilsdBu s
portion (14) aindaerieder Modd Spgierptpy intracssalep Jeils{(12) 9EOBer s Jop Modyl ge Zwpiten (infraosgdien
elasticity of Tale(flupd Keingsals derMady) sles pypessalen 1ol WY 'yr eat er than that of the
second i Nt I 3058 60U obRury Mo A 1orh 13" Mt S S LRRB SRR 1 O
§6

8. Orthopidische Vorrichtung nach Anspruch 1, worin der Aquivalenz-Elastizititsmodul des extraossalén
Teils (11) grbBer als 5,516 x 107 kPa (8 Millionen psi) ist.
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\lvi ndi ng*or braiding filanments around the mandrel and applyin .
matrix thereto to forma 30 | ay elgptgdoasa g1opt i onal |y d| !ﬂ!ﬂmﬂ/ml "III I”“l
addi tional |ayers independently about the extraosseous porti .
first and second intraosseous portions (12, 14); and optionally renoving

sai d mandr el 4( 20hopigigche Mowicidungoweis Ansprudii fiworir2 erAvaivaiing: Eletticititrmony! dps G@adssalen
conprises a pl ulell$ (11)\grafer aisali 108 x 198 ke (16tMilliesphesi) istuch 35 that the mandrel

or a portion thereof may be renoved. 25. The process of claim23 wherein

the pal ymer fat{rhgpédische, l’ﬂﬂrcé%rnq gachnansprughy dp yerin 951?%9'5 Elgetz{idisnody] des cawsites

wi ndi;ng’ or® bral'Hraﬁi?a'g'aTﬂ!l fifh el U saRd<reALe MilonaP 81 i20) . 40 26. The

process of cl.ai e lnthe tr|X|sR"1B zc.i:.l hefl menlls
(31) after V"'sh“ﬁg :ﬁi@'ﬁﬁﬁéﬁ%él Sﬁsﬁ ’ﬂfa bl nﬁmll[m%(ﬁ zweten

‘Pat ent anspiri che orr| c | on | n den

Menschen, pnGasggpsky 178 4 gg,qd],;, wdﬁh”e” ersten, daran
bef est gt ¢h N GERRSA ﬁhm%aﬁf' Cgi\emérﬁ a&@é?r:a%ﬁibﬂﬂﬁxﬁ oinB ich S8 Pkl utast,

(14), der am ergd g inbrHolyRormak festigt ist;
ort hop~di sche Vorrichtung aus Ver bundrrat erial hergestel It ist, worn der .

extraossal e Bei brihogidische VoHiBiRlhg MadbArisgrudhl 1, Womtlalé Fitktioive hﬁmtuned@htlagg b&aznghdhsen
der El astizit| tseetibssdies Tadai 1) and dést sraasaal dag zwelleh intrackbalenUlails (101 14 awdbgérichtet
Modul des erstesmdintraossalen Teills (12) grdBer als der Mdul des.zweiten
i ntraossal en Tells (14) und Kkl el ner als der Mbdul des extraossalen Tells
(11) ist. 2. 90 ®rhopiidigehecYarictiong hachtAnsryuaha®; hworin Ssr Gilamerte in\gjpdm spiaifnvigen) Muster
sich mt sel neraﬂﬁﬁmbj@slﬂéftl ndert. 55 & Othopidische Vorrichtung nach
Ansﬁv’ﬁch P9 worin der i val énz-El asti zititsnpdul des extraossalen Telils
( 11) groger 3% 50@0@%0’16%6'?"%;{'36'8“1\%9{"#? an"ps’gﬁ 5"aﬁ“§’t‘° injeinem Flecpimysterangqppinet
L rfrr MULOIN L * L M S*4

Orthopadl sch r| chtu ch An p uch 1 vvo n der UIVa
tsnmodul des Sg(t ?hgr\%fg eﬁ'{“ ? % %ga ?entiang der
S des l‘llﬂ A

‘M L1ionen 2ﬁs| ) ?sac or richtung nac nsp smd in der

Aqui val enz- El, R Ibdi, G 2 eWaLnEa?.P&ﬁ%Lﬁ&t %LJ lé%)nean '

aroeer als 1 %msg i “L";c&*‘zﬁauh o vk byl a%ene,

Vorri cht ung NaCHatAX sind UiYE Wobbi Afa"'schichidnViih nswa;ég A stEa’ﬁnSﬁW }u a.s. ersten
X

zweiten ingr aoaﬁ.am.Tﬂ{erssaéA%.u(@ 88 ngeorkR& sill.S 107 kPa (1 M IL1ion
$is 8 MIlionen psi) betragt. 70 7. Othopadi sche Vorrichtung nach

Anspruch 1, ds.eorthbpiigietd VioRithtungMachAnsslich 12iGoril dib [Fildnebit je2ied Sthicth @fiahBiig Inichtinear
ort hopddi sche \éfianp dixtLEingsachsencied/bxadadsadidn Teids (1 Hiuhdidasrerstan undrivaitén intchossalbmTells (181
Pol ymer mat ri x amyasgaichedtsisd.nd. 8. Ot hopadi sche Vorrichtung nach Anspruch
7, worin dse FR anente nichtlinear entlang der LAngsachsen 15 des

ext r aossal en 14-eQrthgpadiedte Vai¢htdegs nash Anepruahintd, wevin - dieudilamento; ip dera BalwegimpatrixTie| dingm
(12, 14) ausger¥ririmustor gflerin eirpm Figchimyprdnarsideetsddr i cht ung nach Anspruch 8,
wori;n:die Filanente in-einem spiral f6rm%en Must er. angeordnet sind. 20 10

O t hopi di schd®: \HF‘P'Pgé‘ﬁ?'lﬁﬁg""ﬁM "aFs wels q‘%F"G'F‘%“‘ijf‘?'ta’f“f‘ rPeiApkabel ymiassop, die,

FI echt nust®r an%’ég ’ggﬂ% LApgsachgen tm&‘tﬂeg ciels (J3k pndcoas ArRgen, igkqpssaise JPlfcﬂzb
oder 10, worin P4 e vvelterhl n axial entlang der 25 L~ngsachsen des -
extraossal en fobabd 08l B Ol PR P il ll o sloc A P by
S 15 G thap erefn{ st"ﬁféﬁﬁu eQJééﬁgm : b u@eﬁé'fﬁgru. b
von Schichien ayp, besfidie Schal %’fn@@c& lde 8in proxlmaler Kdrper (12)

Ver bundmat eri al ,sfeana%%. abrzza,laite iNtRBesElb TaIGH ligtRer Stb r ) ist, laa pRxiRial KBIPbYFR 'dar
mat ri x angeor drmgta@st@dmmgﬁ\om bidmoh weldbr N - unabhang| g i mextraossal en
Teil (11) und imersten 30 und zweiten intraossalen Teil (12, 14)
angeor dnet sitndorthbidisthiet VoaiomaligIREteANdpiuet 18, voringden HAIH (1A D naucﬂaoxi‘:&le Kook (120diee
Fi | anment e speder Videahi whtSchitadnhaus gieny Veriindrhaterielwmfassen, worin die Filamente aus jeder Schicht
unabhiingig mit einem Winkel von 5 bis 45 ° von deren Lingsachse angeordnet sind, und wobei der
distale Stiel (14) eine Vielzahl von Schichten aus dem Verbundmaterial umfaBt, worin die Filamente
jeder Schicht unabhingig mit einem Winkel von 30 bis 80 * von deren Lingsachse angeordnet sind.

55 18. Orthopidische Vorrichtung nach Anspruch 1'7. worin der Hals (11) und der proximale K&rper (12)

zusitzlich eine Vielzahl von Schichten aus dem Verbundmaterial umfassen, worin die Filamente jeder
Schicht unabhéingig mit einem Winke! von 0 bis 5 * von deren Lingsachse angeordnet sind.
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intl ang* der Lingsachsen des extraossal en Tells (11) und des er ﬂ“umm“‘
zwelten intraossalen Tells (12, 14) gposegeszrBiet sind. 35 14. B‘mmu
Vorrichtung nach Anspruch 13, worin die Filamente in der PolynmernatriXx i"h °®

el nem Spiral nuster oder in einem Fl echt nuster angeordnet sind. 15.

Or't hopadi sciee Ovbopédisshe Yprjchtung inachrAnsprupbH 7. orin\der fistale)Stiel £14), é’ﬁbﬂ?’@“%l«f’@ﬁ’ K12k

Spi nnkabel unfodesdeide eifpnsKerp und °'"%§!¢"alu"@§fqna ohidsr Kp A"SP"""“ 17
ext raossal en Tefapisdip tiilfe aine Viekab! vep E'!a@ﬁ“t?'}g‘f"i‘f s%”é‘i oP) tss'"f'i s'8r° me“ er

sind. _16. Ot Fi’ -cﬂ“s'&h"!?%'f"?ei“@ﬁtdl? i st
Haf t | rﬁ)l &nt at g%‘?’{}[‘u ?1 Lingegohe I;;% % & ?’? gsa"ls%e I| fh 3R s
(11) T st . der ?H"f?f‘ ofiehiung; 2Hzgptl (16) angepaft ist, die drehbar in

46 - ei ney %&%&5&9 vp,ﬁéh‘gﬁé h&‘,%@g}ﬁ‘h eggg Bl 5d '@er éM? fal I'Q lEeSthﬁomdische
I Eilaren

i ntraossal e o d PUI netzéﬂﬁ' drid wob:
i ntraossgl e T%L) ﬁb&ﬁl@fﬂﬁ f(14$kﬂn nzlEfé:t:m v fweﬂf Q&'nﬁ@t d3n l@%ﬂggre‘

und der distale Stiel i m Fenoral kana auf genonmen vverden 17. Orthopadi sche
Vorrichtung nach Anspruch 16 JE. YT, iwdbél 8o, Hal 1Swénh ). =um¢l der proxi nmal e Kor per
(12) eine so Vi el zahl von Schi chten aus dem Ver bundmat eri al unfassen,
worin die hlamweate aus jeder Schicht unabhangig mt einem Wnkel von 5 bi‘s
45 * vonwleren JAngsachse angeordnet sind, und wobel der distale Stiel (14)
ei ne Vi el zahl von Schi chten amﬁmbmmdmeﬁé alEzunf aBt, woi n die

Fi | amente | eder Schi cht unabhlingi'g mit el nem Wnkel von 30 bis 90 * von
deren Langsac Hebei Endes Sestiziitsmopy| dos Bitenigraossplem st sciemedrale Bipgehergsorsiyso
Anspruch 17, VBrebencer “P%ﬂ‘%e"?"ﬂ‘)""i!}h'ﬂg G@r“&?ﬂk’?"ﬁ%ﬁsﬂ‘ﬂ(&“d@?"" ?"°‘z"1?§éﬁ 7ri gif

el né-x/i ePzahl "\'P&S‘ﬂ'a'&ﬁ'ﬁgﬁ'??f‘@ﬁ'“%mgg 'ﬂ\e’fﬁ [farHghdeban eingr,yoll PtF'hh e"'

Fil amente jeddf" % ?ﬂ Pefwa%'w dgy ﬁm PRFane .fheKderauqs) o VG undmaten gi?;[:'@fen.-
I %l

:—fi‘?ff‘fhift an 4 n \vur ig] % ZE;E : lfhel ener mnt Kno ment beh

d di ant:%h etav T ﬁ n 0%
worin der, di S Ledion 15 widl X E ) o 5,5 et
Kern und 2l ne , wobel der: Rem di e orr| C tung nach™ Anspr uch
17 urnfaet, di e e e| ne Vi el zahl von Filanmenten unfagt, die so. °

angeor dnet g, rb#mo;sia&hsl Vorriehtd N ndoh "WHeClidr JainbideHanderCAnshritnér Ser bib cmaﬁbnsl Sus
di e AuBenober floRedi® i (Giaphlf iR und HaERLFaserd Bisgdwiihit sikdd €i nen Aul l-enteil, der N
5 - imwesentlichen als die Innenoberfl~che der 6Mfnung im

¥eenor al kanas. GHHG(Z It hb (VRirictitih .nadhi dnemLider Attheaganenzion Aespridie wotmhdiel Rglymermatrix aus
ausgebi | det | Solysiilith, PAlydtiicdFherckemo, Folybibérikehotoy Paigicd, Bpoxp uerPolytyanaicusgewiite
aus Verbundnatigri al hergestelite orthopadi sche Varrichtung eine Viel zahl
von Filamenten unfaBt, die in der Polymermatrix angeordnet ‘sind, und wobei
10 des 2%eVetfehranrpur Mmg@wmo@?eewwwmmw Ansprysh F|uméesend:t at snodul
E aufwei st, dedes Frepn eleas Frmkeras @Qin nfigyration giper; Vogigfitungs umaﬁfeﬂdnewhewn

und 15 E, 2 E2T°"mber"°'sﬂea" befesti 9 gsglen \Iﬂb@?-) yod ejngn a‘El°§§°f“ 'ia?s&‘

des :zwei ten i refe °"‘3: ?X/é’ ‘@g ;jﬁ' i l?t
nebeﬁn’der |rrpl “@ ‘1 ‘g’%ﬁ ]l e en en
Knochen % 0 2 e' e‘;::;t g%ﬁ AEPP Y& IR TEh °r"?' el e
der sich “ebe Jn{ai{ slatzﬁk o B%E:ft‘é ef&%ﬂé&&aﬂ#‘r&ﬂnd um
Pol ynet hyl ”Et | (1 a; oftt a‘lh diof [des Formkemns

I npl ant i erten g I SC en Vorri cht ung’ befi n S di e Drehbiegesteifheit
der aus dggm Verbundmat erial hergestell- ten i rrpl ant lerten Vorrichtung ist;

S' di e Drehbiogasidi fdoishspRlch @8, Worih dén B6ReNE 2308 Bine Vi8R tvol) InftBindnbdr| vaiblid@iidne N
Met al | vorri chtteikg unfidst, sé-basSerFol@inl odérsein, Tofl Gévol) GritfeitiesrdenlkSnndgr  Modul des
Metalls ist, bei dem 25 das Verhaltnis ab/ab" gleich eins wird und E2
ei n Modul i 2., VesishrahaBctdArspiuey 23awdrinidie Falyiiomeptria falereina | Vierbdschistityngfverl des Wickelyrobi&@er
al's E2 i sb. 2IFlecen tayFiterionts e deio Forinkdni @0)quindiecFilaméntee{3t)deigetiagertwirdgehenden
Ansprtche, worin die Filamente aus Kohl enstoff, Gaphit, das und

Ar ami d- Fas e 6.2{eg ach Arspryeh 23g@oripaie @lmwﬂmmﬂwﬂcﬁ“tmuﬂ@hﬁaéﬁ Filampste
der vor her gehetRigat Faprigm GOhef digbinaenty () sigeliages Wed-t i x aus Pol ysul fon,

Pol yet her - Et her - Keton Pol yet her - Ket on- Ket on, Pol yim d, Epoxy und

Pol ycyandt Sgend _

1. Un dispositif orthopédique pour implantation humaine comprenant :
une partie extraosseuse {11) ;
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f st'. 35" 23. Verfahren zur Herstel I ung el ner orthopidischen \frrl chtung

nach Anspruch 1, unfassend: das Forngp o532&82 Ber mkenms* (20) - u’ “u “““l‘l“l“l
Konfiguration einer Vorrichtung, unfassend sinen extraossal en [} mH I

ei nen daran befestigten ersten intraossalen Teil (12) und ei nen *amter &t eh
intraossal en Tei | uno@femidre partisrintizoaseuse(12) avi enerstaslidasm etfej | (14) ., wobel der -

El asti zi t | t smpdul Ungdleuxidmetperie WWB?S{H)Q‘P\‘“F@I"PE"'@ ?W&F'Ee 'GWSGE?@ FZwei ten

i ntraossal en Tei I'§ disg?s"“ﬁﬂﬂmkqd@% ghpnt gonst toglp oAt g’f"F%ss? ﬁaya%

das W.ckel n od H?“S %'Bﬁ'e i 8°% pdule
el nex_Pol yher nﬁi?'zé 4? a?ie %ér%%% tm°85?3 6%@%"3 °\'M"?° se"se ‘m
gogebenenfal | s S5 ALY 5 SEferae atzl I cher Schichten um den
extraossal en,T &£ t - 14);
und gegebenenf g'ial syﬁgfs&@)&?er n‘%ﬁlé ﬁ%"&@onﬁiﬁgﬂ?&éﬂ"qdaglfgsgizm{)/ﬁ é‘hsr en nach
Anspruch 23, sWQbigRpshtl orFgpdaidliedea feebhliicRion ¢ diisGdqdél it motRId dBHERInBBENRAL de ta partie
ver bundenen Teigdyi@dasdaidedi ) ost Sehshbab 6616 1@ Rer N oder ein Tell davon entfernt
wer den konnen. 25. Verfahren nach Anspruch 23, worin die Polynmermatrix als
el ne Vor beschi alatdispesity orthoplanud/NleClk alvéndiativh 1 96hs leque! id readoloeie fiekion ShiivalAtRIB lLpartid)
den Fornrkern (exigossduse (th) estsipéseuent e03(:3Mj kRalif get ragen wird. 26. Verfahren .
nach Ansprsich 23, worin die Polynermdatri x nach dem W ckel n oder Fl echten
der Filanenté umdiwgslﬂimtﬂpéd\queze)la savbnditation [ danprdaquel ¢ Sbiuleydé dexion Hguivalen| dedla
55 Revend! cat |dewddmp pat infipaspsguset(14) P%M"HUMPGU(?%E KPapl ant at i on "hunai ne
conprenant: une partie extraosseuse EP 0 532 621 811 I1111;j
I11hl1 Ihi1i 5-11‘-21"1;;@;; °“t'ﬂﬁ’éd"ﬁﬂaé1?1'%|'%’°'ffa’?“t°r‘e1 @1‘1; %@é% e"'? f?f‘e’ﬂﬂnléqw}‘?"’@{s?e la
soldai re® et " (fiqwd F‘Bl‘ﬂ@ﬁ?&?ﬂ:‘ﬁ"é“l’?ﬁtf’%@g@é‘u *Haire de ladite

prem bre par ntraﬁfs oqt’lés q ositif orth ue (l:onstltue
d' 6 diapede ?f?" 'P?"a'bég‘é *ép@° mi'ﬁf
d' Zrag? , C:’ ![ g sup ﬁg @%@, rgu mpteriay °8'f"f°§ 5“‘25’{? jﬁapara[ments disposés au

I nt raosseyse et e m)?jn la prem bre partie intraosseuse (12)

dtant supdri %ﬁ:ii é.gaguirmo&aqaeadﬁwme’emewa 'uf.t,;. a&a&eﬁaﬁerﬁsléau Blsposés non
|

inf6rieur au t6hr HEY &éﬁo@&&dﬁrﬁ&%@&qyﬁﬂn ue'*‘sRiPé?rhéré bt deuxuéme
ort hop~di que de&,ahigs inPb8datHeS Akl Q1) dans lequel le m)dule varie i-e |l ong du

di spositif. 1O .3. Le di sp05|t| " orthop~di que de 1a revendication.1l dans :
| equel | e sroduli@ dibpodit QMopstiiae) dé arbvahdicatich 8 @anp Rglidl Rsdits HilaMORS SIS disrodsh sel6rs line
®up~ni eur a 5, Thifighrafiddenlkétidge. 4. Le di-spositif orthop6dique de |a - _
revendi cation 1 dans |oquel |e nodule de flexion 6quivalent de la partie

ext r aosseus e 1¢. ILb)dispeditif stippédique de ke rdveddiBtion 8 @Bs lefae! lesdits Hlampws shint gisnosésishlon une
or t hop~di que "decohfiguratiopendesset i on 1 dans | equel | e nodul e de fl.exion
equi val entssde | a deuxi eme partie introaoseeuse (14) pout aller jusqu' 3 a
1,103 x 108 MPde dispositi omos&sy? £9 2 reyendicatinnfl oy 10 daes Ipquel les, lgrpanissoRt R W&&Préés
| oquel le m)dul"é'aﬁ@e'ftl‘%ﬂ%ﬁ’%a’fﬁmwl“a‘ﬂeml '3 "2!3‘9 extraogfeyse; (et fia ' prgmiere partie

i nt r oaosseuse ('Tff?ssé‘ésﬁ 6,895 x 106 a 5,516 x 107 kPa. 7. Le dispositif.

R ) R srs)ﬁ;éub #ﬁ \Jif i
i
des (12!

filaments dispdl n%c"‘s?f' il éoﬁ ing Ef

or t hopedi que dee @5&5 { TENL S
di sposcs non lin alrenent autour Aés axes ongltu |naux de la artle

ext r aosseyge 18.1b) digpbsit @indpEdRiib 5 & BlendiGiion m@@&&l 1Bsuis ﬁ&rﬁé}&S&QMﬁﬁ chubRo sont

142. 30 9. Le indépotRBmmént dpbdas RBUINEHIMe W6n liRsalrs \WaDsH dedt QY IShgRlAMGux &) \E partie

| esdits fil anmendxfacssudée @1)9H0S pomded @ BeutidRe paidsiirddsssuses(1xn4hel i ce. 10. Le

di spositif orthopedi que de | a revendication 8 dans |lequel lesdits filanents

sont di spos694.siel dispositit erttopdique) de & reveritdicetion t18 dars dequel lesdits filaments sont disposés au sein de
50 la mattice de polymére selon une configuration en hélice ou selon une configuration en tresse.

15. Le dispositif orthopédique de la revendication 13 dans lsquel! lesdits filaments incluent en outre des
cibles orientés axialement autour des axes longitudinaux de la partie exiraosseuse (11) et de la
premiére partie intraosseuse (12).

-§5

16. Le dispositif orthopédique de {a revendication 12 utile comme implant de hanche humaine dans lequel
ladite partie extraosseuse est un col (11) adapté 2 coopérer avec une boule (16) qui est regue &
rotation dans une cuveite solidarisée au bassin, ladite premidre partie intraosseuse est un corps
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%5 11. Le dlsp05|t|f orthop dlque ‘de la revendication 9 ou LO

fes filaments sont on outre.orient Ggsg gy sd2omeEnt Ie | ong des szm”"mimmm”",
| ongi t udi naux de la partle extraosseuse (11) et de la pre

i ntraosseuse (12). 40 12. Le dispositif orthop6di que de Ia revendlcatlon 1

qui est const proxiBal d12) etlagiteldemiitineepatie ineagesausy edcunerdigedistalel (19h IRpeesstreoximabetila

mat dri au conptigsi s@iecﬁmpreemnslamalmmnraﬂ ite de filanments di sposds au SCI n

d' une matrice de pol rrbre et |esdites couches 6t ant di sp osGes de manl

mdependant'é EPaﬁ’f§°°F' préd ee@?t’?%' '°° % PR.Pg ‘"' P°€Yre

par €25 Fot a8 e s :{eﬁm gt S

I ah cou
r everdi cat | on °I'§'" 5’ érlc" '?—J Eﬂ?" '°§?
i nd~ endannenggegﬁ' (f‘r% it ds
~p e %ﬂe a r?nclutég ah Er?gle lﬁ 90 ap ort 4 sqn axe
| ongi t udi naux,, 992'“ "@a P N Ao SelS s es prem e et BEUXT Dife
partfes j,ntraosseuses (12 14). 14. Le di sp05|t|f ort hop~di que -de | a

revendi cat f4@n ¢l disglafib ortndfédRbie s R otendibdtbr i Bing 16061 l1e GHISPARTe BdrpsSibiindl §12P0
la matrice decdphehRdhk @n TRird tnd! Plralf® B8 icBli¢hedt duait nfBriklObdripBsife LodSIe4dRS filkiMéhts de
confi gurati onciRud éoasesontlifdépémarithénp MBlinéd d'urDirglacRbh §LRgES paraagpiy @NélisCabd ON
13 dans | equelonditadigbiuk.s fil aments incluent en outre des cables orient6s '
axi al emenst autour des axes ‘longitudinaux de |la partie extraossouse (11) et
de | a pr em1or bo disposiiiterthopédiqeste darsendidafign. 17.dads 1ddiiel 14 tigediistaieo(d4)tel/du le corproposihaljue -
de | a revendi gak ¢omprek@entitrie| fnecel nmeegdinepladitetérmedecomanatantle lisnesitih de lareendicalionct?,

| adi te parti eladiietgaine sorepreantune pluralité ¢ filimenys dispegse 4o manitre B-former wnpgerti intériptir) | e
(16) "qui est fiecforrae gengiblement ddentigum 3 'mma@mxémt@ deo|'4mecptjuge| parin oxipsigwp de forme

| adive pPPeni asBshiapent idertqye & lssulaceiatbdayre dgfowertyssformge dansiecanal démpral posr fapevoir

f 111111 11'fffP?SH'F| Lo | ! pr oxi mal (12) et | adite deuxiene part ie

I ntroaosse ne cor s
distale dt '8&?5'“%(?? oS % A S oo Jé) IW r‘€°28+' 9%1 't
e B S

couc r Fau co osSite
00 lesdits filaments de chaqu,gsqglégtpg .c)nt1 dug,@dé)e_ngarment | nclin6s d un
angl e de 5 a 45 degres par rapporf a lT’eurs axes. Iongl tudi naux, et la tige
distale (14) gst constituee d' une pluralite de couches dudit mat6riau
conpositg oO lesdits filaments de chaque couche sont independamrent
Fnclin6s d un angl e de 30 a 9@, flefoas/Pas 1gaAEL & B, son axe | ongitudinal .
10 18 Le dispositif orthop6dique de |a revendication 17 dans |equel |e col
(11) ot le coopE. pstoximodlie ('diasficisaepa danidmé partle itidoswuseNEoLDdst faadonttaintelds floxion
couches dudi t madmnén dans F'eoarrost tuedispbsitf drepintésau rivleaindsria deusidme artipistrosossenise; sbNt
Tnd6pendarrrrenest|lﬂo:ontm de Ulexiem giadmyie dgnsa'® atliagerd 2 pu rdispegifib slet prothdse Limplanié e s
| ongi t udi nauxentid®maery_constitud dopmmétplt gt ffixé) ep mp%wqmec-mﬂlpaurr@vémplt(a\éihmlaie?de
dans -l equel | a‘é‘!‘Y' Scﬁs’slﬁélg'é'té(d}?@m@@ Py disnogitif inpl ‘197‘?93@? Audit matépipu eonppsite h ALeRt
une, &me et uni@ é'e rqtatign dan slizeosiimplaais 4 méfab attpchdayes dy cimept gour os ; Er est un
reverdi cat | on"‘? lo 'Pfé'Eﬁ %ﬂ“ﬁ%ggﬁf?&%ﬂ%‘g‘?‘ '%Eg":gl"dﬂaldﬂ'%‘t ¢ael 3 1 ptipoptug module

di sposes®de nﬁh‘i‘"ﬁr’%’aﬁm Uiyt ¢ Fee (48 de forne sensi bI errent
FunQ o 8és

i'denti que aml E‘e

% % F%&g&s A
forme 20 ouv rture
fornee dans | e canaoﬁgggrﬁsrg ﬂouf@gggce\@@% é@ﬁg osI t Sirigy Le dispositif
or t hopedj;qu, f&qikgdstirorRslina de%nelquﬂﬂ&ﬁué Eééthdnéaﬁ‘onﬂ brEBARAthd dan® IR Fikrds €
on materiau CedTpslghérs eSURBIE Pemil RS pBildalichbs, idd oy (inbr-aERBdtshes) RP PEIFEMEHSERL N
d' une matri cecsléhed)Oby/poliidesClos bpdky dt s BblycyanateSleUXi €NE parti e introaosseuse
(14) prdsente un nodul e de flexion 4quivalent E cholsi solon les criteres
Ec S E1 pows. Ghlplvcédd pbuidaéuisaiion=dain digpositd @rthopédiquaZelpn W obehdication 1,0comp@ndnt les
=E2, 00 soEe esgérdiiensrvonbistast:d' el asticite de | a deuxi ene partie intraosseuse
(b est | a contr & fa¢opnatain frhapdring@0) & Ia configuration d'un dispositif comprenant une partie exiraosseuse
{11), une premitre partie intracsseuse (12) solidaire de la précédente et une deuxidme partie
intraosseuse (14) solidaire de ladite premiire partie intraosseuse, le module d'élasticité de la. premiére
partie intraosseuse étant supérieur 4 celui de la deuxidme partie intraosseuse et inférieur & celui de la
55 partle exiraosseuse ;
& enrouler ou 4 tresser des filaments autour du mandrin et & y appliquer une matfrice de polymére
pour former une couche dessus ;
facultativement, & disposer des couches additionnelles indépsndamment autour de la partie
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taxinun1dans | ' os adj acent’ au dispositif inplant6, au niveau
artie introaosseuse eb 35 eat | gpoosseisa2Bie de fl exion rragl m mmim”m
| " os adj acent a un dispositif de prothese .inplante entibrenent* cans

de netal et fixe en place par un cinent pour os de olyﬁnethacr | at e de

nbthyl e) ; S edKiracgsepso st destnesinfire pirlewiame padies 'HP&?B‘?P{) {11 hﬁféﬁ‘ft" VoRR 3 enipuer
dudit materiau %EHEH@P 2 g est Ia r|g|d|t4 de rotation un dlsp05|t|f

i npl ante en h4 a

i nferieur au 5‘7"8 e "f"ge arain @cpj‘ lécrﬁlﬁé 8y &itoss

1 et E2 esst un ﬁ? ?JF refBes ema{\ erm e eretl r @f%gt?”gpu | .

sup |eur al si

E, eSt supef beyp AR de%almdnamﬁm ;f:t H':gf““'a“ éu;%%efé%sd apﬂuﬁﬁéeof&'rﬁa&ﬂé‘@n

des revendi cat isghiSa Rinfié A4f PleRvetshuns emdafouf tessH® r%u%andrm
parm |es flbrqg»de carbone de graphite de verre et d aram de. 45

di sposi fi f;p ort hop4di que de |' une quel conque des revendi cations pr~cedentes
dans | oquel b LBBkdcbdEiedLropsntivaibn £3 @5 leGUeDla Faticeddy pblymdRSosPapblittéd dunfildmentd @9
pol y( et her - et haprés eirouleisht oul tiessagndepdid filamentCautooniz-manarind2®s) , | es pol yi m des,
| es epoxy et |es polycyanates. 23. Un procede pour la realisation d un
di spositif orthopddi que sefon |a revendication 1, conprenant |es sO
operationgsconsi stant: & fagonner un mandrin (20) a la configuration d' un
di spositif conprenant une parbe extraosseuse (11), une prenibre partie
i ntraosseuse (12) solidaire de |a prd4c~dente et une deuxienme partie
i ntraosseuse (14) solidaire de ladite prem bre partie intraosseuse, le

dﬁfe d' 4l asticitd de la prembre partie intraosseuse etant sup6rieur &
cel de ®4 deuxi bfne partie intraosseuse et inf6rieur a celul de la 55
‘parlie extraosseuse;, & enrouler ou a tresser des filanents autour du
mandrin et Ay appliquer une matrice de pol ynbre pour former une couche
dessus; facuitativenent, A disposer des couches additionnelles
|nddpendaqpent autour de la partie 16 S . AN

-7 EP 0 532 582 B1 111111 11111 |

extraosseuse et des prernibre et deuxibme partles i ntraosseuses (12, .14):
et, facultativenent, a enlever ledit mandrin (20). 24. Le proo6d4 de |a
revendlcation 23 dans | equel -1e mandfin (20) conprend une pluralit6..de
pi bces 5 a0 rduni es entre eIIes de mani bre & pernettre de retirer le
randrin ou une partie de celul-ci. 26. Le prood6 de |a revendlcatlon 23
dans |l equel ‘la matrice de polynbre est appliqube aux filaments (31) sous |a
forme d' un prdrev~tenent avant enroul ement ou tressage desdits filanments
autour du mandrin (20). 10 26. Le procd4 de |la revendi cation 23 dans | oquel
la matficd& de pol ynbre est appliqu~e aux filanments (31) aprbs enroul enent
ou tressage desdits filanments autour du mandrin (20) i5 20 25 30 3540 45
50 55 17 . : . :

\/i

50
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