FI BER PRODUCT COATED W TH PARTI CLES TO ADJUST THE
FRI CTI ON OF THE COATI NG AND THE | NTERFI LAMENT BONDI NG

woRedoanadsAppl i cati ons [001] This application i BCHUS2005/002756
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continuation-in-part of (a) U S. Patent Application
Serial No. 09/620,523 of B. Novich et al., filed July

20, 2000; (b) U ' ' ' No.
09/ 620, 524 of B. c@%ﬁﬁhﬁﬁﬁkéf@?éﬁuﬁ?ﬁﬁbl} 2000;
( c) U 'ﬁus E’ﬁﬁlﬁﬂﬁorﬁﬂ@ﬁﬂﬁaﬁﬁoh@ﬂfr&ﬁm 8l Prbhsmﬁﬁ“@;%ﬂm&?cﬁl 96.
i led July 20, 2000; U S. Patent
A@W%%ﬁﬁ é&ﬁdslémw 3@5@006@#%9@&5 opteRs of W}Nsb/ PrSHngarpogpted herein
fﬂ)}hee@erfﬁéey 20, 2000, and (e) U.S. Patent Application
. 09/620,526 of B. Novich et al., filed July 20,

2000, which are cont| nui ng applications of U S. Patent
Appllcatlon Seri al . E&MMLEDW ch et al.,

fil ed ' Lan, -
of U. S ten g&p& |caalﬁ%;{1d erlpgﬁﬁk%%ggé n%{}%‘?%)*a%g}ndln
Neartiohargb aakt of vnith €xit #ypy bé stidked 20 8@ pommividete diferant intervertebral
continui ng application of U S. Patent Application

SEPPEPS f%gcuéga;%‘gfsf 034 of Novich et al., filed March

16, 2000, which is (i) a continuation-in-part of

| nt er nat i onal Appl i cBacRsronod/of82nRdrilch of B. Novi ch

et al anlnte at i onal f|||n date qf Ccto

8. 199@3m $en js well-knawiirestmentifon seﬁ%{p congptigpsef t}?e intervertebral

Pa&ke @ﬁclﬁ%@hk&ﬁé h&QhiaB6k b@&egéﬁératgi%/ AstQised. HdjBenNRYebRe may be

et al filed October 13, 1998, which is a

cBred tawae ﬁmth¢rnvlpt@rhon9grmyﬂ$ocqum laha vty olcremiogablSer pegnanent
6 t

?gls%h%% r%gv&a S5 g&]{égs P c\fé ?iclilev%t \K%I(l:dohn )Hrlllﬁ g%at’gﬁgﬁll of ﬁie pedlcles of

aqdnp Iad}aaﬁnt obrtebfrad)l ﬁlteﬁﬁtwa}/ aNarieWQPadnmanht infpldats ﬁd@yb@ﬂﬂaoed

filed March 3, .1998, now abandone ii
b%ﬁ?‘r} e Xesiehnas, 8- ltp}i‘aﬂr 1 lljﬁ‘P“Uh%useﬁﬁcteéanagb‘tﬂ%PE& ﬂ%"ﬁces %Xamples
Sef Jush idYlantd 391709, f&%Qi Rfr eRBampieVih €S Statadl Nosf6,2@057 to Driessens
Cct ober 13, 19 is a continuation-in-par
agipils edtl FAL & G{988r epdt, &3 A8 g Bavendht€GeT444p Fl)\ﬂéhelson and
09/, . '
SR beafsol bEY G S alPle il 46 Ehcliofdlodherd BYetorence.
U S. Phinaytbekbﬂ]cuh at impbsﬁb}ewa heoiortel @ucaFfide ﬂ&]sm@fan&shape of the
i ch Cct obe 8 i.ch i.s
ettt Shyity Prig e SuET: Dt Shngain et bag Byinfhi o have
Sﬁfm@ﬂegNQ:. ofQ8{dRAi1RH 3A nkéd @il Matchr n ik R systow that is easy for a
abandoned; (iv) also a continuation-in-part of U S

PEESHD LAY |ae<éfhabﬁané@r%1ﬂmé1usw/tq Fyonmdgie ipglividgelphpsiological
eliffilenced | | €d Cctober 13, 1998, which is a

cont i nuat| on-in-part. application of U S. Patent

Application Serial No. 09/034,078, filed March 3,

1998, now abandoned; @ummmmmjmu on-in-part
fol | 9
N nt gr %t 519&:? th{ﬁl@ééﬂ? ﬂit\f{ﬂ%{bn na?gs %s%%tféﬁéfoé Hutdgc;m% fusion of

(A

Novi ch™e ernat i
Coérodbede. &, he l?ﬁ&n indhidel aipfuralitg oNstackingd ingdrtsi for }pia@dmemf in an

U, S. Patent ication Serial No. 09/170, 566 of B.
I\B\P‘fr&?ﬁ%faq gpace- #@%’6‘5%?%}36&%001&%5}6“%& osfgopeigproperties,
continuation-in-part application of U S. Patent
Application Serial No. 09/034,077 filed March 3, 1998,
now abandoned; and (vi) al so acontinuation-in-part of
U. S. Patent Application Serial No. 09/170, 565 of B.
Novich et al., filed Cctober 13, 1998, which is a
continuation-in-part application of U S. Patent
Application Serial No. 09/034,056 filed March 3, 1998,
now abandoned. [002] This application clains the
benefit of U S. Provisional Application Nos.

60/ 133,075 filed May 7, 1999; 60/133,076 filed My 7,
1999; 60/136,110 filed May 26, 1999; 60/ 146, 337 filed
July 30, 1999; 60/146,605 filed July 30, 1999;

60/ 146862 filed August 3, 1999; and 60/183,562 filed
February 18 2000. [003] ThIS |nvent|on relates

e I r



[014] Figure 1 is a perspective view of a coated fiber
strand at least partially coated with a coating

W@ 09p0%isst on according to the present inventi oPCT/PO283/002756
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Figure 2 is a perspective view of a coated fiber

%ﬁﬁ&fh g@hsch@AB ofRRAL EEh¥ntS OAb&-eMnldbiSeodihliP® polymer. A subset
onposition and a secondary coating conposi t i on

atf tiorimalitytod inshis jrthe exstent maphe badertadrio 4it theaimengions of the

f he in
OBt gl A H OG- BOERR R L O ol 0 °
rmmrbzdt]lvy, tbpameq)1eg\fc61ﬂagan-$3AzCE,rngsllagmp@?dﬂz¢m1lumse fibrin, e}astm,
secondary coati ng ition at leagst a poyti 0
(SR Aol R A Ply oL ABIdapq e eaoye Hosiehigle polYactide,
GRMRPRbHAD Bo@eﬁafd@lceggly&)haéyepayﬁa%bné RYERIbONates at

|'east” a portion of he” second aré coat 1 ng conposi tion;

[eivHy dickgante aig, p@ylavdﬁwpllymﬁe PP (prenylencehyppbed-tfiamaric acid),
1

&{ gﬁx&gltog?@gﬁlg egg) a%hggﬁa%\{}vg%ﬁ&g(qu@\fcswﬂa% cl:%c%s ﬁlégr?dable

tﬂydrqgekss;ﬁmsxamvse pbhymylam,’hﬁinnaagmlr@nﬁed mlﬁnere,mnmmamd-based

an1of a enmbl i f.abri c and
o Rin T Eh e phBmel REThns Pel B0k s baset.
[}Q%Qlirbghﬁég £d holyaryated, PRETRESHIcANA et Wi sOpoldRinylpyrrolidone,
el ectronic sup gort accordlng to the present 1nvention;

[giulpser-pihik @Huldse mricy-cysdal ingectiulpse aiddnends thesgpf, siprch

DL PG STROR. PR, BUFFLEOR SRR Brko pyersy

a)oﬂ;x(pwpalﬁunerainagpdmcapromcmgd),cmbljannda‘sppmamgnaac1ds polyacetals

38?)‘{; b1 Bogoepy ity Bles ook e Aolyaftsh gl ppd modified
' ddly&&édh&ﬁde@,&e&diﬁmﬁmt RBsi6nS bE BibRgice®8imdrd 21ik-cfzi st SolHPymrole,

is a schematic of a drill hole pattern; and [025]

mogiandings pplythionkieng PakisEFens) HOéxﬁSterﬁ@ a%b»oﬁ%ra%ab’i@yolwrethanes
F [ g

e i PR AP bR AL TRl BB TbY Spetate
yrodypropyéeate gublydctyhate, }@ﬂmwlﬂﬁmﬂy\i@eﬁwmd@a@mﬂie) polyethylene,

Rt RMend b o B e IO RRRS e i Bveg

tJoyasylaey @b@a@ﬂdﬂ@b&fm@b@ﬁoxﬁ@eﬁﬁh dicaghoRyli acyicfk/oaﬁﬂ dhibo B¥N-derived
particles. (synbol [027] Figure 15 is a graph
sHepls, aofriG %%url@@ dequdefﬁgxl &riYipsiasrobrpiylets ranglom block

NBASIYIEr Wy&rﬁo%ﬁ&@%ﬁh&& rh?@fo?@d?ﬁ&gf@ﬁ&@@ ﬂﬁﬁ%&pﬁﬁ%tones)

maxi frum tensi on yarns coated Wt

mOﬂﬁdeCEfowbuWrmS)WOﬂS‘whYdroie& Doiy(pdic dstsk.spolyesizes, Hrspggm@l -A
5y B BSOS B BUE0BR S0

hdeficigtives whd dontinatiohd OMnyQJfﬁldmsbparTheddoas parfiCl2® mdyi tgur e
17 i.,s a gr.aph ow ng the resul f fri tlona
Lt P%ﬁlalm drinergizeodr Wiy femingraligsdr ancl may comprise

il Bidd0c8eelbus g@neaf:‘&tl@o E‘ﬁn&lﬁs “BHﬂxep Bf tni@h@s thcﬁ‘&?f The bone
[030] Figure 18 is a graph show ng the results of

fraictéc¢somel bernbéesnadefam eutogancots tsaesallopeniebbngi xdnagenic bone, or
b hu a

ﬂi&ﬂﬁ% téglgéfah 9%1%%% e% rft%e A)-é’(%/e édd}a Pbd{; 5117O@n ?IS 220% the c%mposne
partlcles (sold fill), no water soluble Iubrlcant and

no particles (angle fill), and particles and no water

sol ubl e lubricant (horizontal fill). [031] According

to certain enbodinents fibers and fiber strands of the
present invention have a uni que coating that my

inhibit at |east one of abrasion and breakage of the
fibers during processing but may al so provi de at | east
one of the follow ng properties: reduced tackiness,
strands with spatially separated fibers (filanents),
reduced degree of interfil aent bondi ng, good

“wet -t hrough, wet-out and di spersion properties in

formati on of conposites. As fully defined below a
fstrand' conprlses a plurallty of |nd|V|duaI flbers

oy " L T ]



by the addition of particles to a tacky coating.

Wt hout wi shing to be bound by theory, the particles
wae@sheisseved to act as spacers preventing thePCT/US2005/002756

formati on of a continuous filmof the binder between

t S f : :

DS uE By RLBER SRR oI5, SRR AR, pakch R ng BoRpm sarfaces, while

enemay hive aswédgd-shapell aoms-sentipn bemay be impibe famt of apartial or

R SRR Bl BT B N RSt eaive
trhév ceRAt hehnesnIheh gap | fddds| tinkr! oyeiadert PSrahids oleckd, vdlRys,

contact surface, the particles nmay nove the friction,
et thelanyarids cpARfFS lers HMEKS: BIREVesesh 98 REE) gr securing

reab@QRs d bt 1E<§]’\felﬁeﬂﬁrepdﬁ99 Rﬁﬁ@zg@ﬁt VeREad &%,'erfrl%é‘eﬁ,t b BBps,

other than in the operating eXxanples, or

otyhindens, perammds, bhocks] validys, dimplserholesxqprasids). nichecyatiem magglso

of ingredients, .reaction condition and forth .
Bt G dte LEFIR R ERE g bR p PR taggQ gHRR, vt
aastaits, ugtheisnddwedd) or eftefsitde siturhess thit 16ckmoureich set of inserts), in

significant digits a hy appl yi ng ordi nary .roundi n
DUERRPE e DRSTIoRGE axeﬂm?_ftaﬂw T
rRYRGES i 8iko RBE AR B Sthe BistenBY THE rs?slt?erh heyhilRadnirRe e Riicle

the i nvention are approxi mati ons, the nunerical val ues

setevf ptipeventstrhlatispaetisn of vestelrpt fsmingdhe wgrsy eréapralspace.
prect Slgl %fotﬁlgr o eséiltl?é Cér‘e e’ﬁp%vghl'fi'gﬁ bhtised %lnlf'e?h(fcpgm\éi%% 'vertebrae.
i nher entlY CORtarn certal n errors necessarily
rEsuthéthaintinden indeetigg iatndarigdtedextetatl space defined by thehedjacent

respective testing neasurenents. [044] Fqr.the .

o7 Bee e PBraI N LMo e aic M cite 4an e Gbs tggertebral
| Aditg atiRbinsdrls cBpAsSHIM b REWHR 8ESARDréfealics Béhsiting
"reduce," other relative or conparative ternms gégfh as |

i sreqnéialbeot hyae fagwents embedded inabigeapppiiblealynes i hetbjocompatible
t her eof I el ati

G il RRhE ah o RRHED, B il Colkon-GAG,
cwhibgent oxiflized Edllndose sitramn dlagimppaickésnpolylestid avgd.wiolyglgcolic acid,

St 80 r T bl B S b R A6 Bscotio,
| pol T ahaie ﬁbllybaﬁﬁﬁﬂalt&, bty HydelxgBilyate, fOITRRIrEL tadyrate,

fiber strand [acking the particles. [ 045] Relative_and
CRM(BIORY iche 2lyedlrao-fiEiprip acids aal YRYHPY Qadgsy polyphosphazenes,

el 3L | d3GHel0 &9folyarylates, amino-acid
LTI R 2), ADAARIRAEL B bRSAEE b, s
odeziivied palymersy shiabiagil-hiséd polpners,. an@ueatilbasedpsilymers, tyrosine-

0 rative terns,.m an.an yantitative peasur
b e S i
t siaddre) 985 vimpyBeliase, camsdse, altlye calribse hipro-crystatiiel eiislse and
that is, f statistically signific

gbl@aiséber%qu{sargﬁ gtrﬂgllc?g%‘fi%ﬁéﬁlceh"lﬁ,W@lyﬁ%’é’é’%@ﬁ% poythydroxy acids),
BLAS jss‘f&s)thg%lgg)srg@xmﬁie%@esig;foﬁf(cabfbl%téﬁgﬁ H)liy]?mides, polyamino

ercent age C r differences fromthe réference
pwidst polFetatsdaogsizeadable pdlycsavaardgtes,dfiadegtadatde pebyeethanes,

rangi fron eat er .t han 09 9 R Yo .
e Pe R S8 Forhddl, RAyhRnhR e bbioldhidh pofymers, sl
10% at least 15% at |east 25% at |east 50% at

| east 75% at |east 85% at |east 90% at |east 95%

or 100% [046] The neasurenent (or test nethod) that
determ nes the qualitative and/or quantitative

relative difference may constitute a nmeasurenent
expressly disclosed herein, an art recogni zed

nmeasur enent, any measurenent that can provide

equi val ent analysis or results, or any conbination
thereof. [047] Referring nowto Fig. 1, wherein like
nunmerals indicate |ike el ements throughout, there is
shown in Fig. 1 a coated fiber strand 10 conprising a
plurality of fibers 12, according to the present

i nvention. As used herein, "strand" neans a plurality

o - oy Y



or periphery of the fibers 12. [055] The coating

conpositions of the present invention may be aqueous
w@eoasimMgsconposi tions, such as aqueous, resin PCT/US2005/002756

conpati bl e coating conpositions. Although safety

| SSUBSpTRYyRAe, Hﬁ&hﬁﬁés?ﬁolyﬁllb%h%%619Q%&ﬁa$gﬁ}etstbﬁ%nc an

contain vol atile organic solvents such as al’cohol or

abiedesradabls pebaadiines nelyreps, aplyamistes fpobytepfaflueropthylene),
SR | L e .
LG 9 L o MR ST s

cobhesyated olwiiglae, méyethgirny oxie) mginoracideddrivedipolycarbonates,
conposi tions. 56]. As used _herein, in the copntext of .

S SRRRa AP PR SHbORT T N S Ao g Bom gpghertsyylc aids and
" Sthifib REId-deBl & EphoRMhicHASho1NRIeS ARRA fdiRN-BRRHCFbIYRylate
the fibers. The terns "primary size" or "primry
siandaig block eenolymers, pobstibapateso AP Bei-Rydseycaphorykiciacids).t he

fj ' i at i f f i .

B R B B S bu AR i rlddE soL RS st

" pdpseds bisphaat-Arigledrdy(phmphdesgrs),avpolyiteiscufpobyplidyleae glyco 1
10 R RSt el 5o BB Gk R S e T o3l e
" ineY bé Adnde@tdlRed, paRially 6aainkAlz&0 PRl deRferaRBd, a8 may

to the fibers after the application of a secondary
sforprisy pgigal bone icaggslieusbope capispicarcellgus braef grajxtures thereof.

S A . ¢ . : _
OEACY e LISl 180 - BRLARLER! b of, LIDELE el nogeric
i ooy poniatuees thereef, andfrady iepresant §GO%ER0%6, E@E4-80 6 tre70%-75% of the
fabric. According.to certain enbodinents, t ter

15 @fSine WEHSTERL " 1R S ol AR ErivF ol aps i bgttom
CoefatddgwBOPHBSs iiagha(od Fedderdvpedasos-sedtionl ¢t hdybedh &R Hrm of a
applied to the fibers after all or at |east a portion

ofartial Op pereRiete SRkAricakfgp- T insertsdnpainryie cameptiyg structures to

CAIRAR A DA AR LT te. £YrilER s OGR! pyrarmi
treat rrentl, e , the ?@ﬁslﬁ?en ’ %@%’ ]?@I;pgb {ﬁg%%ltpf%%rdsé
ghleds, Yallops, simples hples, gtid niantisss ety tougufesy grooves7 Hoveails) , or
20 SRS Bhhss b b PRl SR G TBRRR ¢ St
Cl§11I 36! df:;bigeemgi Iiy!ﬁéllfflih% bRk, vAllEmR] iﬂﬁig@ds, lildlh&? ﬁﬁ\%&h(fsﬂ Themethod may
gl.ass fibers wi e incorporated such tha e
cHR PAYITRIADBE PRY YiinQr fastearss feresgnaesiing e ippasenetyr (eg.,
o R T o oA AR Iosrqund asct of
t ih@ert.r.?h.tim which@a@rat ﬁast(agquctipnag? theyinshats grayacoimpgise predrilled holes,
25 Sl Bes 428 WALFRGRROR Bl P RS B e
aplakings pédide sereW itiva preeatprsitive njptiod o€ the adpicem gededsier ed
physi cal properties and hydrolytic stability. [058]
According to certain enbodb nts, the coating
conposition of the present—gﬁgﬁﬂgion conpri ses one or
T bor 25 of et ol | o o TR
oS saripg aeids pepfides elacleetidss, ryglsotdasesaralydrptrs, sugars,
girtifles naé_providelone ?rbnnrezgntggst}tiﬁl sFaceé

et ween adj acent glass fibers : 0 e stran
10 as shown in Fig. 1. These interstitial spaces 21
correspondgenerally to the size 19 of the particles 18
posi tioned between the adjacent fibers. The size 19 of
particles 18 may be chosen such that interstitia
spaces 21 are mnimzed by, for exanple, using
particles with a size of 35 mm or any alternative
size or conbination of sizes that does not
substantially reduce interstitial binding of adjacent
fibers 23, 25. [059] According to certain enbodi nents,
particles 18 of the present invention nmay be discrete
particles. As used herein, the term"discrete" neans
that the particles do not tend to coal esce or combine

M . S r " 1 o



exanpl e, the surface of the particle can be nodified
in any manner well known in the art, including, but

woeisl74ssd ed t o, chemically or physically chanptTyS1005002756
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surface characteristics using techniques known in the

t C IS
Wy g WA AR R Sl P ] B
vdmmrmorﬂhéuhd\ urdwéds sndfissuére whathei the motmnleaﬂhmﬂeessam hagoeally-

IS eater the rdn s f the glass fib =
FaRe o Al ke i O FEMRE Y g O
nexafipleabiotdidcules inehidt eutu a&h@ﬂluﬁ[te@fd)@ aishle atra;tpwﬂt, h one
or nore secondary materials to form a conpasite
pHYosEpBogipgans EdroiragyRitighs, Rympaese cytplngses telbieenames modifiers
kR Eﬁﬁhwmagmoﬂxﬁ%ﬁ%ota&ﬁrﬁétsﬂseﬁitﬂ‘bg&g? Fad ) haptens, toxins,
conposite materials can be forned froma prinar

nateeﬁetoats, ribozymess amoaﬁtrlecjag_eutsaplaemderw&@sandm Wikethplary growth
?fa t]ét%rm%c})enb%é ﬁre not {1m(i%tfacg gol b@é ﬁq@ﬁ}t 61%1? 8roter1réss BIMIS’%) and their active
Il\jtlﬂbemtsl mmgn&&mbﬁdmﬁaﬂs Higdhanglecile Bla. groWithacm(ﬁr ck:)ytokme

croni sed Waxes and Wax D s i ons i rborne
%trt]lg ar pRirpEpiecu ulpg pireeregitg a%ﬂ%&? t‘tlﬁteo]IL Tor exagpleng cell

%Mam k%A% Alr@BYEs 18- 21 which are
specifically |ncorporated by reference herein. V%

Handbodke §fm rfbiopemnatlblg’n d@s mxed hered & intendgskigelsscribe m@rlals that,

i.cal

ot BT RS doel RECRRLEN B M GFLRREE o
mat er i/ u’sedt hetinl “bmdégwadﬁmg t‘hﬁet{bﬂhbletlcﬁgrékiirhﬁbld’ heaterials are
pres nafon in Iu%@ terlals se ecteg

IPE‘}ﬁ’iwgt‘ ot phys P‘Eﬁ TG Qum ¢ profpgfdiat can be
hasthsigsed aJéxfcfe@aismﬁiut HERdR %0 ofg@ﬁ@ %@&@sadagtélrﬁa&@ﬁs B8¢ be

hydroxi des. A non-limting exanple of a suitab

i hvéfcéﬁrﬁaay Aegradagie, ey AsaRiTE eRZYNIREC Bafien telfielly Q%ratsiﬁeor both. Other
f Fﬁﬁgtldnsmg’c%'a ?@mg'et grma?d rgc{ Bb4 89 S'ﬁ%ﬁg hﬁ@t‘ nc{re Qlfso Et@\%smned
présent i 'nvent on. oron nit é% av
hixdeppaiableanatstiad alsd malntiel meteaaks t]pm latet hrotteardoyvn W1thm cells

eferred. A non exa sef i nor .
R R R S
ifethodte ol ybdenum di sul fide, tantalumdisulfide,
tungsten disul fide and zinc sulfide. Useful inorganic

silic atl’éb’“i“ﬁ’cfp%l“e” AUFMinRcIs o | ‘eligoauclsefiiers Jhe it
Swolﬁﬁélgﬁtdes’ugxﬂcléi% a}fﬁr”rﬂr@Uﬁ%’]JnﬁcleﬁFdat’?QJeﬁo ajnﬁer of nucleotides.

cl’'ude nol ybdenum pl ati nu dium nic
aThﬁtﬁmnmipObfopgdecrttdegdhdqlem roid’, agtd I“vlegonuelmtmlﬁé magieb used

res t he, f or,eqoj n cert
SRRy BPVeRbGLREr B Himm o ra e §abdpdices. Drvas

fa'mrdrmdAat a9 poBahdlebtidds rTh:eanityxﬁatmary iatlade ABurdRdidosides (.e.,
the term"solid |ubrjcant” neaps any solid used
R EWI%‘H‘?’fg&%‘e’émFocyﬁle1 ‘H&l"ﬂﬁ 6?‘8‘@’??1%519?’ &ﬁ?’%‘%‘@’élme
ddérok%aﬁ@sll&t M@dé&ﬁy@ﬂiﬁﬁk) %ﬁ@lé&'idet dhalo ?QH;C%Q I binGloh &R0 R, 2-
wear. In certain enbodi nents, the so ubricants are
i thishyeiding, inosine pyuploinyaintidine, Asmathabiadeaosinion C5prepymnylayiidine, C5-

R LR EF o PR PRinubRSRRle, G5 RRIRE G

to shear into thin, flat plates which readily slide
over one anot her and t hus produce an antifriction

| ubricating effect between the fiber surfaces,
preferably the glass fiber surface, and an adjacent
solid surface, at |east one of which is in notion. See
R Lewis, Sr., Hawl ey's Condensed Chem cal Dictionary
, (12th Ed. 1993) at page 712, which is specifically
i ncorporated by reference herein. Friction is the
resi stance to sliding one solid over another. F

Gl auss, Solid Lubricants amd Sel f-Lubricating Solids
(1972) at page 1, which is specifically incorporated
by reference herein. Additionally, in certain
enbodlnents the S|ze 19 and ‘anmount of t he partlcles

o o o o oy e o o "
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Chem stry (1948) at page 276, which is specifically
i ncorporated by reference herein. Generally, the

WwW@e oasimMgsconposi tions contain no nore than 50 RE&ET/GR1005/002756

percent hydratable particles. In certain enbodi nents

S . |
g‘%gé}nik%ftt nl% ??%ag?ﬁé ?&&ﬁég? aclteﬁ%gueﬁlgéaﬁ%% Ir% )&gﬁaﬁﬁfn[s @&dg%anosme
Iﬁﬁﬁ)emnthylghanne rarml Qethlseyttdulwb Icilelﬁxceby mﬁ)diﬁpd ba&ea,khl@lo gically

article means .t h oat ik n i tion
bt RN R S R AT R R i g
AubkiBbses AbdAS2 D@Dk Fribosers BrabBifiodeS Sifd lidstage) Sor\Weddifidd phosphate
percent, or such as |ess_than 0.001 weight percent., In

BEpa (6 ephioshioretiioates pngd FiaN wh@%ﬂrtamlqh%lmlﬁaéw) Thg@olymer may
RR6 bk §lshskt 4Ruflo? nhQERGHa Elﬁmags1ﬁ§l{k hydr at abl e,
I norgani ¢ sol |§ Pu bricant materital. [080] The coati ng
corrpoéP@lb’m’ml@d,c“meﬂtldgj 00) meteixé’p rsarsbdbiéraens §padypeptide”,
33%1% I nvr%pesr};’qgcl{:@ S¢S s?r ao'f gtn 1%%t?racglr%§ngl agf s K 19.‘(&{ tggéqger by
@Eptid& bad@b tTherertn®s tprfpémfdiempdptaiea,tdnd “hrodeiffgmay be used
mat eri al cussed a tln exa | es
ek wa?bé frside stfﬁf © aﬁé‘?‘ﬁYl Lpens FRL) glseid Pépeptldes
E’ﬁ‘é’drﬁ@éﬁlbd&ﬁ&% pebf"&‘és WeblyRentdinCady Atuahafidio AMAS AthdiBh non-
talc, nontnorillonite, kaolinite and gypsum As
axtyrahamend asists\ee., %@Wﬂdﬁ@a&d@ nebeqcyl i nafiye bitribsican be
r
@r?c @oﬂt Smfct:ég L E@%%{c@@ﬁ% ?ﬁrﬁfn%gxﬁﬁ a?lglog %% glgon Cr)lfthe art
Inhag aptambiivdle be emplolged. chlad,i |o|ng ocmopasithd amino [a&ﬂs’l_]n d peptide may

t di t t
A s o 8 s e o AR G Ol FOT BB o & rlydeae
@%u@r 4 phésphde arR ? b esfagfes 1 ot OhrY ¥t esyl Q@M b %ttydamdbgroup,

mat eri al s use In the present invention i ncl
dinkerrfer canjugatien fﬁ@“@ﬂ‘é@ﬁ%ﬁ“@ 8r gtheramodiicationcere t lnpng embodiment,

S PP, 55 1) LRl BBl i

pvrve}; €hitese moelrﬁcamms mzt}enqﬂadd ¢ycligsion 8f thempejisdef themm;brﬂaraimn of

ani c. paly. teri.a n

el e DB & GorGiHeRs s A aBesh iy e i e
RedivaRsplieAQBedty ey sdptianes, pol ySI | oxane,
pol yger emanes, polymeric sul fur, neric selenlum
si | i cdhedermsfpolysaccharide” or “eligpsase {un % 8y wge hergin, ;@ferto any

0

POBALLF AL LPLLOREACHRUR O ALY B SRR, cosio
ianywleare &om tewio diindredsso dousdnds pf |iganinits oy erotd. diligesaccharide”

TOSP 0 from. . v e
ersaa efuee B e il FlaweRhER G P s ety
fréferntd @ ilihleAmSlcbnlapweighiGupgay Polybdtcha{ded BRABe pld¥e from
In still another enbodlnent of the present invention,
AR spyreey weh awplants opway By %&%l@%ﬂﬁ%@%ﬁ%fh@éa bogRBNi ¢
%&%?’?g Sdelré‘?{: ?Jté@fr &?H}ma%l gmrﬁgets%ﬁai@?n&'t r{éod?ﬁxl:é’ JRbliGlly to change
tthearr chosedal Dnglymbprpmrsesa(ng " phtmphmylam pmsswhml@d) aCarbohydrate
e thernosett.i materjal s |nclu e th settin
ROy & LESGRRYTLLLP SRR Rt e, iR BN Bk
am nopl asts, thernosetting polyurethanes and m xtures
of any of the foregoing. A specific, non-limting
exanpl e of a synthetic polyneric particle fornmed from
an epoxy material is an epoxy mcrogel particle.
Representative polyneric, organic materials include
pol yet hyl enes, such as high density pol yet hyl ene.
[084] Suitable thernoplastic materials include
t her nopl asti c pol yesters, polycarbonates, polyolefins,
acrylic polyners, polyam des, thernoplastic
pol yur et hanes, vinyl polymars, and m xtures of any of
the foregoing. Thernopl astic polyesters include, but
are not limted to, polyethylene terephthal ate,
polybutylene terephthalate and polyethylene

' o, S Y " L Y 1
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gl ass transition tenperature of 980C, EMJULSI ON
E- 232111 which is a hard, nethacryl ate pol yner

we@rwbs74850 havi ng a solids content of 45 per ceneChbysS2005/002756

wei ght and a glass transition tenperature of 1050C,

@g}’ﬁ Q{ai)m% %@oéngld ﬁ%ﬁf&r niddiR43Be4d (88! U@’Sﬁ%rorlbose 2’-
above whi ch”are sup as a disp erS|on haV|n%

pleexyr those, sid he)@JfSE)O PEE/saﬂCharrﬁnetreV slsa rbd ches sirpight ardranehchained.

R e T e e SR R e

hawideg tige ﬂeaﬂﬁesqh@sgeshez@pmﬁl dihe4 Qinkaerfonml i matud6k 1Bay be a linkage

R IA%L%E% o%ﬁ&t@%%&ﬁgg Eé’gaglggl%g%@\é%lsaqgngﬁs include cellulose,

SHARM i85i0RS s&réfﬁ ﬁﬁ&ffﬂi Qﬁrcha&'éxﬁgn aana Qlltu'cf&e CORcERmiR, %lycans are
26.5 percent whi are cormer ci al

wei
legicontiflered p@mmﬁgem oﬁu%fa?éc@@h]@ahgﬁdélﬁr@h r¢faig do i m)lyol such
RS @5}%}‘[{31\/ ﬂ'ﬁhﬁ‘it 1[)§? ?t;ll @?a%ﬁ{o Pﬁhﬁt%l %b%ltg]{rﬂg%ln&‘tﬁ&to%fadgﬁ?ol,
present 1 nven At ti'ng conmposition tonprises a
raratiitot, eitbfoegthriteladithictheeito glygerol, dsopaiif arel leydrapendtedsarch
Bﬁﬂ%ﬁ njtride, for exanple a boron nitride avail abl e

é tradename POLARTHERM r) and/or ORPAC BORON
NI TRI BEnfRlLEASREON TA KM heBRd i@ terhfastallgSecule” is used to refer to

t hernopl astic material, such as a copol yner of styrene

aneleaiesawhsihernapssbhescurring or estidieiily cesatsd o Ry irchemical

asgﬁ'tgqgs"i’%es 1 gg% rﬁélléﬁ’eyelﬁgg‘?@gg‘}lo a‘%ﬁ%‘] @maﬁ)p 91?11111 Hafecules have

paam)llemﬂa vedigle of ®essthibf alodue ﬁ@O(I gmat f Prefertet emdi moﬂ@dles are

ci.ng, bet.ween j acen f For ex
TP aEEnGRlE Fondth e hur ol T Bb et rerably
anghi@h18 Om 6@ TS iably Bimany | lheerttl@ fdfeddsenibd dtrRerBE the small
processed on air-jet | oons can ge selected to at | east

ahRlegite ispcirem streferbly: theveh et neeessatdin, the dggdeonehat has already
t

R IAERE e L SIARE Rt B I opob e B ARE A fhoncy or body.
adj acémustd baem, Th)oqrewemgenas Yis jussd to lr@fmstp@pmpotﬁnds logentities that

fibet and O across t

AR i ARGl BRGNS B B hiselae RS L So R Fp epmole
Vs ddti(aBichds thay inf18€d, bechré AdiQinkiked tweunl- STDETIsubytaicel) aatilcancer
of conpressed . air fromone or nore ajr j et nozzl es in

SUPRRHITES, AEiptioen BHAIROSURPEES S (6ig | YBLOPRPTINR) aBfi-viraljagents,

%%%@{nh%@t@ h&urotoRiRs, PRI AI Ry ohibs, %&1.ﬁfstahhﬁespﬁatbhb&tses
18 |ncorporated Into a sizing conposition applied

ftrdneulzhzm anti-doavilsapisegneriecdlaxanth ard pui-Parkinsen agents; auti-

T R kR e e b
A(hbhlhdrglcﬁlaﬁﬁl@ﬂaueémi Etdn;ﬁi‘uhdsa |antﬁ\|@l§11\mt€$ At i-profidaoaln aﬁkﬂ&7ant1 -fungal
avai |l abl e frontRo npany, Phil ade

hi a
PORmeyRdsamedulatpr; ﬁelﬁlgxtr?ér%@w gy ruastaate% naf;lucp g cell growth
1ﬁlfu§ft§r'§ %ﬁ‘d arkik acﬁfe?toﬁ’ FRfHeGes Wam%ﬂg SRER! 1nﬁfl‘)§tb1tslo? $HNA, RNA or
ildi Products | ndustri al Coat1 ngs- Enul si on
Elrcztsmlsynt mesa@ntlélvmlteawes, arracmsmnmlmmtma@r@dﬂrﬁanyon-stermdal

:3421% Ol?ﬂ%lﬁglheg' %éj efifs 1I z}{ @r‘ucr: \gg;lt E‘ a'ngtpglgﬂé? ga)ré Or'S antl-seCéGtory

betmeen at | east tmo adjacent flbers to permt good
wet - out and wet -through of the fiber strand 10. [093]
Al though not Iimting in the present invention, the
particles 18 nmay have an average size, neasured using
| aser scattering techniques, of no greater than 1000
m cronmeters, such as no greater than 100 m croneters,
such as no greater than 25 mcroneters, such as no
greater than 10 micronmeters, such as no greater than 1
m croneter, such as no greater than 0.5 mcroneters,
such as no greater than 0.7 m croneter, such as no
greater than 50 microneters, such as no greater than
25 mcroneters, such as no greater than 10

m croneters, and/or no Iess than for exanple, 1, 5,

A~ ~ - ~ - o -~ " e N ~ N A ~ N -
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23 Friction, Wear, Lubrication at page 27. 24 Handbook
of Chem stry and Physics at page F-22. 25 Handbook of

w@h@ssssy and Physics at page F-22. 26 Handbop&T/082005/002756

Chem stry and Physics at page F-22. 7 Handbook of

2 108 HRRHRAGK ofthal
gwbgdr% Zi%lﬁ%oagmgmg%s?ﬁ%tﬁro%g&g 1%6322 09 Handbook oﬂ{ almics,
Chmstrigkndins,dardetRigyegeus, muropagﬂmﬁelzZprotElnSIamlhmhn@fmodlﬁerS and

o0 Il Bt Pl Bha BB f Boagthd e LRAL 07

r esi sAan6rR cofpRtdlatiag babiohaive @géﬁt@hld”h@emﬂ@ dapslsuigbledor use in
certai n enbodi nents the instant |nv§ﬁébon th:éefore

s RrpRept nystieRPIa e dopdrin | Rhasmagqytipalipypsianges [ hsses, Bptents,
tAtb%hEat%Hfft%ﬁ&xél f@dentafin (ahcﬁ flﬁfé&ﬂEn%e[ oRidnneMBat A PesEsRg, 1999;

i nternal portions of par icle beneath its

étm ‘MNerel Indpx:eAs Beayiciopedin p{/ChemigalasDigs ¢od Bidlogigdsy e Edited by
0 t e

OB UGRRF CRE A Lok SUh R SRS 2o

[Fotrhilee2d, publeshedby thie [(nitet StagsRhatrheoppiat Comiention, $ner, ﬂhxckvﬂle

ok PR g3 FhaReseinste Varlot et o Jop Repite iy

‘Sﬁut%@#ﬂ@l ewl Porlkh ﬁ98t7<51£11j PEFBicR bretih@rgdrass hél’efﬁﬂfy&eMBnb@ Drigs for
har dness of t Eartlcle beneath the surfac

GEEaR g5e tﬂtﬁairbyﬂh% Raradest 6f RH58330- 5’3357’11‘*@%&}’5361@‘1 440
SESLAPtsO S MBI iR PR 3 9 LALERS LRI
mhmhgtoiﬁé? alt ofmwhigh mumgraatyd ireitegy hyajefrenoe,fapy Asaconsidered

Co jte material, that s a sof.ter .surface.

RSBl B MR T hesBtaah N B e hEBY  Fom & pri mary

mat er iTaé terabhagedt egimlied & @ osteoiplaphdtbiatrefrswb b lde@rmined or

differing formof the primary material to forma

Sess Jorkon renagyration, Hugontaw o ar wdelermigeie pr¥ag1e foinel
BN 3P §he @80 1BHWr oltﬂe%(gli(ﬂﬁags r&?n@ §e il form) and is
|nvent|on an | norganic article forned from an
ichanagferstic or&moé\rmmrwémsrsha@s snlawsc blocksa ciicslsplagresa disks, somas,

nitride c rovi ded 2 Si

Tl RBaP ol BYh St Bl v SRR BBl e
hﬁdaﬁﬂmher enbodi ment, the inorganic partlcles can be
reacte th a coupllng agent havin ctionality
capabll \Ai"faﬁ"o VEtEpmPYesBiyR aﬁrﬁggt!l a3 H‘glﬁeg B?TS%P%YS to'the

RBHptsdi S stARGhl 4Rt dsRBEhp 1M SRPAB bSeSiinpfPBaldeBKinhbersed in
into the filmformng nmaterial or crossllnkable resin.

Dhysiolopiapl saliee @gtancentainmede® g Nab¥d00 ml water) fsg mirimpg of 12

I
TR R ity LORRRLH AR OIS blfemen
ifsokandaabighangth. agent s i ncl ude glycidyl, I socyanat o,

am no,Qr carpa functiaqnal sil ane, c Ii ents.
'n andbh §ﬁt"¥$%w#|aﬁgpﬁs&§ﬁﬁ ostpoiTlatet ﬂ@iﬁﬂ?w’@n shall be
acﬁ’ﬁ&rstom Ethre?érﬁﬂé toShéSbikHIr AR d‘s%uﬁﬁaﬁt&@ @ﬁ}ﬁﬂcé%rtdacélélﬁte the

surface of an inorganic particle formed from an
iingryinifnemdiode tissse py 0v¢ eemeareysechaniswesHsb 85 PECQRERLSiS| e
*ﬁ%%éggp%dﬁ‘cuo%%ﬁah)% Tt&ﬁﬁ&ﬁﬁ@n Q her exanpl es incl ude

cl"addi ng, encapsu Ing or coating particles forned
from non-polymeric or polyneric materials wth
differing non-polyneric or polyneric materials. A
specific non-limting exanple of such conposite
particles is DUALITE, which is a synthetic polyneric
particle coated with cal cium carbonate that is
comercially available fromPierce and Stevens
Corporation of Buffalo, NY. 31 R Wast (Ed.),
Handbook of Chemistry and Physics . CRC Press (71st
Ed. 1990) at page 4-158.[0103] In one enbodi nent of
the present invention, the articles 18 are thermally
conductive, i.e., preferably have a thernal
conductivity of at least 0.2 Watts per neter K, nore
preferably at |east O. 5 Vﬁtts per. neter K measured at

T o NN\ 7 - N Y LT
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[0108] It wll be appreciated by one skilled in the
art that particles 18 of the coating conposition of

W b@spr4sent i nvention can include any conbi naP@DOS®N5/002756

m xture of particles 18 discussed above. Mre

speci f | dth R

| nvemﬁ!l\sgt%h&é’%he?ag rt%’l‘él; fé eésg fgb%’gﬁiapg ((:1 Zﬂ ﬁ‘feﬁ b applied to the
donbparticleoretays toahm;e pantinkeb ppﬂcasmnglaek:amU@utf%omgmoemﬁnt of their

the. mpaterial s .descri be artij.cles 18..
T Flal PR CoRREE R s P ] BBl o b o
dhd baieaitichs défers t€ bt paadidle;s Iiobbesﬁxag’rﬁmh ubowlisfth @b&@no0iwkight
config atl on.or  propertjes. The addi tlﬁgal particles .
Farpentdd ‘bﬁ’rH:’Qnatl GOERAD A RS dhe ’i‘ﬁ?r Tully ‘iﬁ?"!‘érahzed
hi@laﬁpli%ﬁ té th% beRé %érﬁél@&e%&s toSBb%QP%cHE’ pdBeshihgNEs GRMtabOH: 8,
he particles M croel ectroni cs Packagi ng

mﬁd@bwe%ﬁhq@a@eutﬂ? eighy peveent gélhen: pngmalclgogamk awjhergl content.

A0 LRR00Eh A0 R nerdll R AT IR, pe NP SbIle R tgpaed o

Hanethag knabr cmag;enahzﬂ of 88 fMegdslﬂ@t}@est sfatehtserilbel theﬂl@mcles.

Handb at page 37...8 ricti \ear , ricatiQn at
page ecg SRR P RrECE btk Tl PIoRGTHRGS e Rt werght

RREent37. 83 M croel ectroni cs Packagi ng Handbook at

page 37. 84 Handbook of Chem stry and Physics at page
F-22. 85 Mcroel ectronics Packa%l ng_Handbook at page

174. 86 M croel ect Bigf Desqriptional the Denwingok at page

37. 8fpEandhogk;

F-22. ﬁ%lS M croe ggstcggmgﬁ E’acx%g%l tﬁgﬁé aa%a%l %}I&%@%e drawing, in
Wnch 89 Mcr oeI ectronics Packagl ng Handbook at page

of Ch tr CS a

o1 M SPIRFdaR T S e RSt SRR B e Bingd O ribgment
Hattinedntion b&hg Msetddyinng iffepsitetial &RG.Press (1975) at
page D-171, which is hereby incorporated by reference.
93 HakuBIbER int sabmatic of the afenemmyat of sy inskisks eonlingl various
Mhbo @8l BEt IO ifSennaf kagi ng Handbook at page 174. 95
M croel ectroni cs Packagi ng Handbook at page 37. 96
Handb &igure iChedhienptiy diagdmAtiysiiating the phevgmeRt-f2.chp-siglked unit on

[ enbodi nents, the particles 18
Agﬁgi&gggﬁgl%’oﬁ%&gﬁgﬁmm ght percent of the coating
conpogigurerd iomsdhematiadiagahi ilasthdag 8 vasitg bf @@nfplansipibtures that

to ercent, such as from 75 to 99 weight
%Y%ﬁ{lcoqg%etﬁg HbastAsliRe Y, btz BOHgR- | i m t ed
to: i FigReking §ch‘éﬁ’ﬁfi’6 iR 1ﬂﬁstﬁﬁﬁ§9ke?n1ﬁﬁ%9£b%§‘for@fh@kmg units

| anel | ar particles havi ng a thermal conductivity of
|agepsding to/game quehodimpensy ofikhainventicanper at ure of 300 K;

Inlo)n ﬁ ?ggﬁm‘i&@ sJ:hSéHla? %%gpa{rg%? t%cl?ggﬁl? iy Cagé?rglng to exemplary

eﬁmpmm&mm@fdm1heﬁmbnone boron-free lanmellar particle
havi ng.a thermal condyc t|V|ty of. at |east .1 Watt per
ot e Tighre 15 § Spglnit (i Bro TR BRI i opdiedaan sherplary
2SN EONMROsvEAtRIA. conpri sing |amel | ar particles
having a thermal conductivity of at least 1 Watt per
neter K at a tenperature of 300Kl i.e., lanellar
particles on the fiber; and v) a residue of an aqueous
conmposition conprising alum na-free, non-hydratable
particles having a thermal conductivity of at least 1
Watt per neter K at a tenperature of 300K, i.e.,

al um na-free, non-hydratable particles on the fiber.
[0110] According to certain enbodinents, the particles
18 conprise 0.001 to 99 wei ght percent of the coating
conposition on a total solids basis, for exanple 1 to
80 wei ght percent, such as 1 to 40 wei ght percent. For
exanpl e, in certain enbodi nrents where the particles 18
are non-hydratabl e i norganic particles, the particles
may conprise 1 to 50 wei ght percent of the coating
conposition on a total solids basis, such as up to 25
MEIght percent of t he coatlng conp03|t|on [0111] In

. o A S o
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car bamat e groups exchange with the hydroxyl groups
yi el di ng the carbamate functional acrylic polyner and

wo b@so74860 nal al cohol or glycol ether. The carPeErES®05/002756

functional groupcontaining acrylic polymer typically
has a &%ngE‘&lefﬂaﬁ@ﬁégn%iﬁu%tigggtaﬁﬁﬂg BnifBlceotifiz an
carbamat e equi val ent werght typically within the range
cinbogiment aBbe brsetoon equi val ents of reactive

car barﬁ%ﬂ%‘egrig ) g e 1c1 gi%gra}nt ot%pa%iélng ugﬁ‘fs &Qgr%gl’gﬁt t%%gl e}'ﬁ)%&iment of
the carbamate functi onal group-conftaining pol yners
tthpinealtioy. cont ai n resi dual hydroxyl functional groups

whi ch provi de additional crosslinking sites. According

to certain enbodi nents, th.ff rban‘gt e/ hydr oxyl
f uncti onal gr oup- cont ai #ﬁg—“@éﬁ?&@?—‘-ﬁ%s a residual
hydr oy bny/ghbiRlithaitdipail fnimatdadzotdinglid theinkedtioRQonfFisema
[0122] Useful thernoplastic polynmeric materials .
iRERlfyof gasiking wetsyivaped frooh ap peipegaicicempesiipanatenial comprising

X . . e -
b O RS BN S FhHRREl T SRl LIRS T betals of
podigripliefoh tiestckiag upits are palfgnieing ol Jhese matepals hacraxkelent

acid), .and nm.xtures of. an f the foregain 0123].. 1
AP hai ORI o S P nb e R FoBE mpbt thé il or
ianso@rdfison, the polymeric filmformng materi al

i ncludes at |east gone vinyl polymer, Useful vinyl

pol ynet °¥aﬁlaﬂﬁfé1$ﬁué§éﬂltfaqeﬁ9%_ Py hcYeiRte e gctsFally fgpcave
gtdch@rglnB@ate BRI ML RYiLCS), WHANERIraHED 1138 v sitniRantly from
VP K-30, PVP K-60 and PVP K-90, each of which is

dodrvidraiteindyvidued rtmchfmre vertehne fontestebratwithimtheSpimei & addition,
Py, i cay 12, . Ne .
L DR P Pl Pl B Dty

103 Kyphiosigl( foaeatiatevaordl Yhepressminsemos hate ho@tiged that these
comercial ]l.y. available from National Star¢ch and .. .
SR LR sh T s e RBRS e 80 SyShaF Sy optionally
de@hdhewe And@ScaRE EsEIRINTBREdy! the RYRidcAM 6f £ §MB¥edr oBer

Full er and Air Products and Chem cals Co

f
Auived bednandreseasy pleas By using shvking unith a&%$%1 tg cowteatlh place
. T ._
256 25RO AR A0 B Pl Sopyec

ppesent shapedanipiantin adedned ef DESMOIPHEN 2000 and DESMOPHEN
2001KS,. both.of which are comrerci.ally_ avail able.from
Bayer TG 1 SBvph CoeGisal oy BERGSToaME > ekefrding i
RELESE 8 Snd dhedddElBerREY B8 TiVeR@d €8¢ Slowne&i dnter¥tiagProbéh is being
comercially avail able from Borden Chem cal s_of

@s¢chifob & gerghius pogternt pRIURIEDL apBroagiins akslsA RAgpible, and may be
TR 0P kTR b Rl A8 s 0

tiherd¢ERGAMnBIednnducl writhat 12ped bbrtweoe Eéapl’ ktylepiadds dblard 18 may

from [ rp.. of G ncinnati [ a EUREDOR ..
oo b e CRod B B ebhe CRESraB g g BERgpaH Ly
Wsé tHat thb&y JapPherdtnothave ekatichanasird ficdized €Caps may also be partial
W TCOBOND(r) W290H, which is commercially avail abl e
(e ORITOY ¢ gArtss P2 fidrcan} wdhsiiseyeralapmikeotlacedon temgving a
RUCOTHANE(r) 201 1L pol yurethane | atex, which is
commercially available from Ruco Pol ymer Corp. of

Hi cksville, New York. [0125] The coating conpositions
of the present invention can conprise a m xture of one
or nore thernosetting polynmeric materials with one or
nore thernoplastic polyneric materials. In one
non-limting enbodi nent of the present invention
particularly useful for lam nates for printed circuit
boards, the polyneric materials of the aqueous sizing
conposition conprise a mxture of RD 847A pol yester
resin, PVP K-30 polyvinyl pgrrolidone, DESMOPHEN 2000
pol yester and VERSAM D pol yam de. In an alternative
non-limting enbodi ment suitable for |am nates for
printed circuit boards, the polynericmaterials of the

o o o o o " o - P .




fibers, such as at a 1:1 stoichionetric ratio or, if
desired, applied in unhydrolyzed form The pH of the

wowRis07488n be nodi fied by the addition of an aRCTIUS2008002756
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base to initiate or speed the hydrolysis of the

CRUNRH MY FREBS! ifdfrd & MiRlnhal KRQWRArd 8F thd Surbicts of[tﬁ)él-?b%ﬂebral bodies,
Suitable transition metal cou pling %%hgts i ncl ude

tflat aivcermabe usehingtepd of ¢app. uﬁiatadiak tham Bdipll wirgh of the
SHE o SR B 14 SOLE UL ISR e
fsrudhmé(dn ri eherReive eatbedineat, tiGoqriing unBs ntag bl asaﬂhn oeplacaan

%exeﬁga{hﬁn&ﬁ}%%&%b%@ al abl Y o %B}ae on Gltl'%ilf Elde Because

&Pﬂ: IRefBRtiAbRLA G MENRET to_\/te@a@eoamhteﬁ&rta&am&y%& 8 vertebral body,
| ex. conpounds in which a trivalent nuclear atom

stb% Hs IEEVEHRDIAN isdsedbiiein fadeseribg the spase betygen bvogangecutive

a I
RN AR TR RS 8RR o Gl SIS o RPAGEE R gy
1 1A L8 hreremoved; am imvmml feplentrmayf lﬁbllﬁsle]rtewmetvwnm UAtndI4 using the

i R T G B
bﬁ$W§a1Hthamﬂ\ﬂﬂE@DBﬁaﬁbmmjhe amount of coupling agent

ranges from1l to 30 we ght percent_of the coating
conpodilitistrkigg uaits 2 mpy bpinsertedpn gydsr toS%BWV%@ef%r@pt 10
VigleBhtichar sgﬁafl Al ﬂhlsﬁéecpfnelf‘lgﬁlaebﬂ Ywé st it egsm)wn more or
percent . % The coating conpdsitions o

pewsemay bcnusedu 8$ approgivtd for atneparkmﬂmrﬁmm opaeat@n Kﬁ]meadvantage of

R R G D e e G e R

tadjwsa;bw fof 4 pantiedatsuaicherinaaditibe dteking untie of diffeiehithicknesses
bet ween H_ ;lbers so as, to _function. as_a |ubricant.
m@m &t foF 8 gerepamio achieve Bisadisigility e Fdsial pegsssary fo provide
mﬁfﬂe%@ﬂ df%ng-bfefxefn%’lﬁntg fo@[@t@éé&ﬁ o EQEPAIT EBQSﬁ)l@lﬁlt&%ebral
coat1ng conposition. Such softening agents i ncl
caefogntse Raﬁ@n-m kirgomtagning m faymase Yoited pitiod “laglémgsbmkd” of various
a t i.d
%z:ts ?ﬁ(? §11a az pet ilgw gsﬁllpg;:%lﬁ |t(</ égsr’lrs]%%cg %L pl&tﬂ%\? of?e? 31ze and shape
LﬁrepmnEmQuahhy avallable from Rhone Poulenc/Rhodla of
Princeto w _Jersey, | d solub | {zed fatty aci
ani dei‘ﬁ’ e e S Zimgy alge alrﬁﬁaedd%ﬂwépﬁ% Yhe implants
| dAtREs Mg@ﬁﬁl AHeskBurd R dsb@fosd metﬁ& Brperdodis B¢ the sBiE!to avoid
as EMERY(r) 6717, a partially an1dated pol yet hyl ene
negieg worreysendhe spinal apluamp| daring erd s gwissryCaHiserise.ikyphosis may
OJlsoC%erb%Jﬂéha f‘agpr h&’ce b elze%sﬁl ﬁle%?l%%ﬁ&xg?ﬁﬂé‘%@ tdn%‘ ﬁé‘{‘au
ht ent of softenin
agpe‘:srocﬂ Istagklhg)umemaaesfmeyfbmdqmm‘dt for slhsurgaradsi hgportlons of the spine
co osi tion .conprises |ess than 20 I ght. percent.
2 B pRBS PGS e GREDpor LA GreiHREhr Refibsygsed above,
§§lin§¥|aﬁ@ be BRhRaicllof FapRickOWitR Pagiaf éa@@ bPEnARE AhSdiskgee
Textil e Finishi 2nd (1957) at
p ages Higereligves,one @mbad@egp@%oth ioanlany shapeonpsipeitirgionsptation.
r]ﬁfoﬁ{e? @ﬁlﬁoaﬁ'ﬂeﬁﬂs nch(ta [n%s?iﬁ;. gmac%g@fléﬁ%nfﬁﬂg%) ﬁfa Lbrﬁt’ﬂ?. ﬁfomzontally
the present 1 nvention ¢ A FUTE her i ne € oné or-nore
| ubricious materials that are chemcally different
fromthe polyneric materials and softeni ng agents
di scussed above to inpart desirable processing
characteristics to the fiber strands during weavi ng.
Suitabl e lubricious materials can be selected from
oil s, waxes, greases, and m xtures of any of the
foregoing. Non-limting exanples of wax materials
useful in the present invention include aqueous
sol ubl e, enulsifiable or dispersible wax material s
such as vegetabl e, aninmal, 1m neral, synthetic or
petrol eum waxes, e.g. paraffin. Ols useful in the
present invention include both natural oils,
sen1synthet|c oils and synthetlc 0|Is According to
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containing 6 to 60 carbon atons, the substituent group
R represents an al kyl ene group containing 2 or 3

w@ a00b0m88t ons, and m xtures of any of the forepOl/n#R005/002756

and n is an integer ranging from2 to 100, inclusive

%ﬁacké@urﬁt@‘ﬁi P%‘é sMBkdAED a8 e pRHeHEYINGh I\ PAUKRM Ukits is oriented
pol yoxyet hyl'ene surface active agents fromAir

Frpug!l@ocmsthmém%—aﬂostenwbrecum L gterak diREiRONE Shdwioim Figure 2,
SORELR e el b s b e il gis e -

Shié mﬁérlo&pnaam@rmm is Wafna(ﬂ& latkdl ‘dﬁe(ﬁgﬁl’(toﬁivar@cthﬂp&lebﬂ’s)ﬁght and
co al y s of herne oxi d nd pro ne oxi de ased
ds é"ﬁ?@@%ﬂ riazapily) ke @w@aeecg? E?Fawm@ BRAle the

QJab(d‘a@ hnd G&dibuffacds b ER iRk tehhiphdciR ﬁﬁ%%céf}@a&ﬂge&{tb&ed in the
under the_general trade deS|gnat|on PLURONI C.

N&WIE e rige evaiatyroees tef uppel @@dpwetwﬁa@muocf hguzqnéedb/ or dlagonally
as‘l:eIc ééalldg%n?fg éehé}ﬁ lﬁ'{&ﬂ?ncﬁ%eﬁl § OfIn Qljl }cﬁ}@ma%iq;e %Sl%bdlglgglt, cap

erivati ves ghox ated am nes or am

.a;hmd (aadlrbmi}mmztl eapcyheptd stacﬂmlng)m)dtsat@nisér&ﬂtabomnnﬂ&&low&lﬁtdizontally

ycer ters. [014 her xanples of suitable
S AP ER SR ackEdnts Tidie Fnambor ymor s and
copol wWiehswRin Righd Blige AREIiSks, apt, aBX DL have at least one flat
polybutylacrylate and copol yners der’i ved fromacrylate

& theyiiasy besmastiepsily(insertey aee-hy-greinto the intervericbral space. In

BRSBTS s
anldbl(t nadtivi acavyineot cdchedinits irothe nmervﬁaﬁdﬁﬁ]spadaerednmng]the @bssibility
syrfa ive a ent can.range from1 to. [

S erdfiford T B0aRm G IoRR SR oy b R SEie e
i@ bissionk ) iftiépentibg, Gidctte BE cHRMPOSS Pro@ifor8 P any shape, with regular,
add|t|onall i ncl ude one or nore emul si fying agents

P INYPF Wﬁf@n SESPefsiop 8pigE ﬁ@lrtglﬁﬁbéwewascomblw@n of two or more
n | u a

B SATRIRL AR RN IE PR bR i i

smd bhigksorgnessssidfsiriicigrea guhtas valleysudifnptes.divles aind ghidslean be utilized.

Eﬁlf%%l 6131'0‘& c!n% & bl Vé%gl%g l)}én%ét% gﬁxgﬁegd ?f% g%#@\ll %‘% (g%{e dges
'rﬁawﬂm‘@rjﬁgg@m ybfamsé el mgfek @fid BADIaticaoP Bfeat: tafin@ihay also be

Parsip @m New Jersey, (PLURONIC F-108 copalyner js
apErg- pncs msr?rtea%%@eam{a@rm%hs@ SPRCSeleATARTESSIORBERCIGriehrae on the

un%t%?r@trt%id?x@ xyd/at r%gesgésk%éaé%@ e with ﬁié‘b%p@ﬁn%@f’ 20 Some
et hoxyl ated octyl phenoxyet hanol

caameleni texthies axesshpwub ieFignoed-GAF Cor por ati on of Wayne,

New J e

ey SAEH RPN 08 HANE L G o
(mnembnmtlﬂ'gxéﬁh}ﬁ&mmtta@tprotmsmm recesatd presautod thb hreh\Bekﬁ]E units.

ol TGRS Ty AP RABLSTERL e, dl%,ﬂx{%t hyhated veaetal e
2oL frof oaoRITARP SRR MG AC| gulaﬁﬁﬂﬂl%%)fhﬁfoﬁﬁdlspersmn

al kyl phenol s (such as which is al so

ct@mg@rsmgéﬁ ﬂhﬂp%ﬁfaﬁ qomhn@atrpn @ﬁf"BASF)lOT&ﬁhlam@rfW PaEpdd, raised ridges,

i A R L S A

EN 668 whi ch i scommercially avail able from CON BEA
Benel ux). Cenerally, the anmount of enul sifying agent
can range from1 to 30 wei ght percent of the coating
conposition on a total solids basis, preferably from1l
to 15 wei ght percent. [0148] Crosslinking materi al s,
such as nel am ne fornal dehyde, and pl asticizers, such
as phthalates, trinellitates and adi pates, can al so be
included in the coating conpositions. The anount of
crosslinker or plasticizer can range from1l to 5

wei ght percent of the coatilag conposition on a total
solids basis. [0149] Other additives can be included
in the coating conpositions, such as silicones,
fung|C|des bacter|C|des and antl-foan1ng naterlals
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wei ght percent of the at |east one filmformng
material on total solids basis, such as 5 to 50 wei ght

wW@ersemsso such as 10 to 30 wei ght percent. [ 01BGi/U$2005/002756

anot her enbodi nent of the present invention, a fiber

SthcRRHnCARP ki AP b&irPh Tt JiXhreé- dfrhé?ﬁfoﬁal' ind n&&@ﬁfscrete or

partially coated"with a resin conpatible co

c@npmmuts Fontiesof any shene with remviari mgrdar andéy rrm!dom d$pention using a
e of th e coatin

s‘le é sh% e orna %oglﬁmgatlscm %g E\% a) gre ﬁ r aI | ?rrgj gergcersset% strugtures

nsrnnh u\ﬁvaylemtrbug}isﬁ&nfpwsmﬁd lﬁd’lw‘anﬁtghdﬁ b:ﬁi Ise witized.t Eﬁhnfaﬂtﬁmatlve

conposite materials and m xtures

o) erial_s,
ot n@ﬁf‘eﬂ%&ﬁ CPEPISHICRL; Rip{TUSOTS PRf BRgESSERIEY %r gombined with
SthédBani RS HHF RSO B8 other heSR, sihak H8Eddd%nd bayonet locks.
techni ques, ranging fromO0.1 to 5 mcrometers; and (b)
atomessxaplon ef thgssrare shove indigedl different fr om sai d
pl ur al
Dot netedelridh G eliides BRL e biLanobibi et Ao 3 el samg as the
sextank cfoufhdes ity alut mlhewaadal tipd ofnial hefases of thd mteeastebral space.
rtiall d.with resin ati.bl e .
bl it AR b oo et Rtk 8 R P ntary notysions ad
Odrodes,| RBysie BB toHo16 e @tabliRe isits thE®hdreFhile £ ITRAN: Blrface
coati ng conpgsition conprising greater than 20 wei ght
peFtEEnior g¥rample, SuEps bTqviEof g, Magbe aped tedngreasp ghe friction of the
p@e[ckin%'uﬁnss%aﬁﬁ‘é &d srfnrr&UHd nl%cffs%n 'A‘Hdﬂﬁfnta1 ﬁ%cﬁ§n/hrﬁérﬁé'i‘a109 fitting
| ow particles and osite particles at [ east
qnetrlp‘m ikpdwn t@dhowgskz:ilelsl@m&le attamayraébevambdit abdte in thvakbck
exc Mohs' hardness val ue of at | east one of

Saﬂﬁ*?.g@?e S?Hﬁ%%Tn h anot her enbodi ment of the

pr esemhdnWeRing@its reftd BeMmséitdd dRE-bUHR Mhts itidinfervertebral space,
plurality of fibers is at |east partially coated with

AP neVSTpEess sl mchuleimeghaisa sisicturemtogisrmait thesagsambly of
RRAdpkRRnPINiR 12" fsﬂfg?e Rhss@irih £8SLfeP B e@bn Sladr%xgﬁ‘rgl@,r Dtongue-in-
the resin Conpatl ["e Coatlng COHpOSItlon Cco I hg
(%i()mf&tgebmatsx mo)ibe hsaddd Ialalcrvy eacrhcstaghmg onjb & shctsl aémghaﬁpiedgrack into
nes s v ot exceed
A B verBLf (98 o Bl oo e S BB s e 47 GinetsR ey
@rodw@%@bm@tﬂﬁsmhtytﬂéy slicle g therevibiblpibkertad rénber and interlock

]gb nE %ﬁ?ﬁ t of the present inyention

Plaﬁ%r % iCA]) S 181511“9?‘/ oxgpnsthlp sructires glowing them
t@ 38 toBRdd laffubd ttﬁﬂﬁ&t@ AndivbdbeAnfteBitheePIRA D BbRI a‘ﬂc’lﬁﬁﬂs Ahether
COHpOSItIOﬂ on at least a portion of a surtface of
| \é@amﬁerf@n@%ﬁt eugiednseitiparis comete. r Adematveipat mmdélt@oaﬂtaqulg units

[ a {
{13: éx{(dtrg%érr%ghé eg%ng n?lt(%l%p 5 e 1f31ltséfve9[n§rﬁgsp(a%e) V\h%es? gron}lsmns

Qnay lbaibﬂuf:& td)btﬁckﬁé&tc&lpllad:s afiief negretor. Coorrsehebaikckdts @&ites or braces

one hol | ow organic. partic [01 The conponents |
S oo e&&m@l Lﬁr g“‘]ﬂﬁ?ﬁ Ty RolcERTRPTBig to the
tRRLEQIhitHSD Hame Replhst Lqﬁ@ tgeded BRONEwARE siaddhs hﬁ&% behave

conponents can al so be selected fromthose recited

s ovaitay 0ieB), engrstge largodetitprinion ofljapdns vertebsesnd exhibiting the
' rﬂéfcﬁgﬁ&ﬁ %top%rt{els B? 5 bﬁlﬁ 11%%@516\%1\@ &bl'\]’l %1 g?ﬂ@]ﬁf 1ﬁc?§01% tha would be
conpri si ng-an organi c conpone

having a thermal conductivity of at | east 1 Vﬁtt per
neter K at a tenperature of 300K [In another

enbodi ment, a fiber is coated with a conposition

conpri sing an organi c conmponent and non- hydr at abl e,

| anel  ar particles. In yet another enbodinent, a fiber

is coated with a conposition conprising at |east one
boron-free lanellar particle having a thernal
conductivity greater than 1 Watt per neter K at a
tenperature of 300K, In still another enbodinent, a
fiber is coated with a conp®sition conprising at |east
one lanellar particle having a thermal conductivity
greater than 1 Watt per neter K at a tenperature of

SOOK In yet another enbodlnent a flber |s coat ed

o o " o o, oy



optional further include ROPAQUE(r) HP-1055 and/or
ROPAQUE(r) OP-96 styrene-acrylic copol yner hol |l ow

waEpwenasso [ 0173] In still another non-Iim ti ngPCT/US2005/002756
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enbodi nent for weaving fabric for use in | am nated

pﬁéc@sts%qr t& '11{361'4.' 'atfulpﬁ%cﬁﬁm 1At l'n@c@z?& 118 R&HahRA tehe s of @ﬁ%e
one of "said glass f |bers of the fiber strand of the

piwdanth may e @i ed atems veihghe mgdichldenefts af being dble twifisah

OB P Bl Bt RIS PP o

st y r en@hecs yécbsssed: mﬁby od stiuﬂxhlble mtsmhmeeﬁng BVPis Péoﬁ@cted to a

n I|c functlo
P %w%ﬁ gl ¢ acighls UAito Yoo, SACFyMEY D eIy simply
Odet el ! R hid 1@&% %
anlgg??duggﬂﬁgﬁﬁ3ﬁgéggfn1ne EP iﬁéh%gﬁégggé;gyﬁﬁ&ﬂ%y
plapring Heal Wrrﬁ/nzaralllele briysiage general en&ﬁ@meuh&elgv,edlew or by using a

anég%%ﬁgﬁééec Wo%e& t %@Fgr i a aglgﬂb?%q lﬁ}gf OIEE&%ng units. In

r epel angebdirhdritsthp an¢rcanneatin gelmim chayé‘sltap’p befcﬂrch’b hyo each other,

urt her includes . POLARTH N(r) PT oron nitrjde .
DV T PORHCEEORERD M EPESISE et Sosgection
dA&n86SgNthe sRAAS ukity VA1 aldNSIBRI 106K dskdBidtbd @hrough their
enbodi nent of fabric for use_in electronic circuit
b@&ﬂ&@n%ﬂarvmotw@%m TepRFEA lrbwmeaqmb@aaﬁntaﬂmn@cewe@ﬁng units

I
R e
ocfonanucaquyet'mm adjusttthemglitsmmpstacl{ uombtanot}prdesrad@ﬂBESl\/[PHEN

2000 ester, A-174 functl nal an il ane

coup! T ReVEgaRposReagBTLE Asfarb PP serEaits "oeRed @ ponents

C&lalﬂhm@&nﬁ@lﬁﬁtackﬂﬂ&ﬁﬁ’c\ﬂ IﬁhchoiaQi& through bores that are offset from unit to
goxypro yl ene- pol yoxyet hyl ene copol yner, VERSAM D

FeEnd e, MRBEI StAGINg, HBR QT PasR Eke) be invortediatebrsedbmpugh
ol o PO SRy i
ROPAGUE( the m@ough%rm@b/musRopAQJE( ry OP-96

PO ARTRBIBEY o EBE s HES a1 b PHaB R Ko o eveepptac
BRI aNErBRY- Hﬁ(eﬁﬁh@“&‘f&l%fe&ﬁ\QJ %nﬁdt:&ﬂtﬁfg&h@l’@ aﬁ@ﬂeﬁ&]&d With one

anot her _naqn- I|n1t|ngﬁfnbod|nent of fabric for use
efnather aitsramplantatiry. Begrgsmgpd W@tSpWé%Pﬁsu«TWéHP‘i’WﬁYSl%nglcal

| ﬁ@%F teﬁlfp@ﬁ&drésoﬁa}oéau@é the €R34-1iRASs BfrestR Wh@n@%ﬁotiléxb% Sther
ber striand of the present invention ha

amqueraertthéhmt@kwgr@gs tas b@ﬁxme@@wmsrgwatmcn go promote the
c t S
SR AR R ZESYELEN 000 PGS Bl e
epnx yrérawatd mﬂﬂﬂravwlgaﬁmamnl @ﬂ&nmuaﬂy; aigyagdatrosslinking agents
SYNPERONI C 8 pol yoxypropyl ene- pol yoxyet hyl ene .
BB P HOP LoV L RESRRE THOOUBH o P8 oRHERY DR e th e bridee
PRSI, adﬁlé%'bacﬁhlg GR%s. ety bﬁh@t@l e BAR BalgesREwéaadjacent
WER 301 pol yet hyl éne oxi de) and DYNAKOLL Si %0 r osin.
| ¢erageigipettistes ig drseriysd belovi| theraipoiehgihodsief Jeanecting adjacent
' ?ir}ﬁ‘égﬁrtﬁfé’ AR os i s&%ﬁs tﬁ?sg/d%cl RS f)%t SENGE 6,123,731

styrene-acrylic copol yner eres ror
POLARTHERM r) PT 160 boron nitride pomder and/or ORPAC
BORON NI TRI DE RELEASECOAT- CONC 25 di spersion. [0176]
According to certain enbodi ments fiber strands having
a residue of a coating conposition simlar to those
descri bed above that are free of particles 18 can be
made in accordance with the present invention. For
exanple, it is contenplated that resin conpatible
coati ng conpositions including one or nore
filmformng materials, such as PVP K-30 pol yvi nyl
pyrrol i done; one or nore silkane coupling agents, such
as A-174 acrylic-functional organo silane coupling
agents and A-187 epoxy-functional organo sil ane
coupllng agents and at Ieast 25 percent by MEIght of

o s - o " . o s R



size and anount of the particles that are effective to
reduce the tackiness of the fiber bundle. As used

W(heooe,iomssmnl ess indicated to the contrary, theP@hUsXe5/002756

10

15

20

25

30

"a size and anmount of particles are effective"” does
ngtd t
 haependant fh%?ﬁ%fe*é@%%@“%?%%%i??ﬁﬁ oA TRA BN 0 Rference,
pRay Q‘j@ﬁ)émteﬁéo prodiceeahieina hmliages[lms@}l sRekisgnunity Adwsives may

Fi di
élgebsbe m %ﬁn%r tpsr‘fi:gciﬂ)‘{igas it olgybe 2ar§ fgﬁ givee Hqgludg gilgad‘e not
f litheed Tstcyamdc@]dﬂesc mxh&meﬁ@om}pphmcﬁﬂddnm F3irOsealafits) dBAtaY resin

Iaer 4 of a rlrrar ZI S|t|on whi ch ca
oD onn Ny PRy Ao SO 1, 2P EA -
dfo&ﬁ&l&éﬁ%ﬂe ahey, %oll@éﬁ-lmée@%ﬁq 1§Hﬂgtafi‘1@ |b§ncﬁh§ h4Wts such as zinc
conpositions are set fort Loewenstei n at pages
sphgie, ppgnesiun mwgyataﬁropthﬁrehom@rhasqdc@mentssmc eujoxylate,
aé'ig aéh ﬁéteﬁi ’sec?ﬁﬁ 1‘9 gucmls ﬁgﬂlll ?111%? %ﬁf Ifl{lé% déie\ﬁveﬁl adheswe protelns.
i ncor porated by reference here secondary T ayer
215 oflnatlee emhodimynts ofithie lmg/entwrpdisa dislsmdysheappEnbdel i a single
at ort | and r abl tire
SRR pRafEte 0 e RGBS Paoel i T et Bendshemgpips such
cazairndregomm@ss-halmg I, teSRAVIBP oifts, dBRERI1 hYREE j6ints, half lap
parti 6 such as are discussed in detail above as

p‘ﬁinttsi P@%d stlts ReedeinEnfRysiaRapints, TREissapdHIaR OBl ng

| SicBol/@dr UG O Fitthi3 g@&ﬂﬁﬂ)ﬁ nﬁg %@ ﬂg%ftx sGRAL Y §EQ of disks into a single
conposi tion, such“as, a residue of an aqueou

Swtdip nrdfastynetrs;may hg ugedrip emittei thndisksiptal wsimgje Istadahg aitit. Some of

pALL .Cl | east .a n. of t

PR i hE I b YoptoB RSl o8 1R PobicRle sl SR by e ptoad of
[ as af amml’bwdeﬂhltc QdteiiagvelppeEing vafis me 69 fBBicatdd ROGEEYEMsteners
atlng?g osition conprising | anel articles on

P18 SR 10 et SKcling vhiks aifer reg-by- e%wagon [ Bestepprs pmppy include
apitut BRNAH VR rEPPRAME BN Euitd pa%b@t@ratnﬂ‘al)%ls o;{ndtt (%Inserts may, but
secondary coating conposition conprise hydrophi

i 764 gefninelude predrifed hales, elotst ¢ratotchios b loaserod fastanai insaatiorer OF

[ [ h||| ticle
Dbt RSESEET b AL s BT in
cme($mmlsﬂns tzlmflbe&hemﬂm raghlsvibt hsemﬁb @Esefiblaidckingiunas itd B
m cal, reacti on wt e water to farm _for
?t%umgb%fP@daag ngapn. Vede oBe-hy108nFHIER obtegkiag wyits enables
i 1H§Brtbdri SF theHmd 8T thrBEPHESnAlbr MR, Lifded dufgoh %hﬁfr%%ﬂsct%%e able

of a tel ecommunications cable which the coated gl ass
fp b a pextioaed thegmpliatithraugh dierineision at pEme.sdler ipeti@ithmay benefit

t
SOt ol RS ey b8 0k e R SR8 sk tBF g
anﬁnmﬁdsuhsmantlally retai ned therein. See Fbmﬂey S
Cond d Ch t . Whi IS,
Speci 1 SHPY FIPHEBFBSP Gy o B EAEe HbarH bo ety
MR apgestdity the QefbteleOR thhii o a@@ftfbh&ﬂ IRV PRRE i 34 K&ld @l’)fe

vol ume. Sée Webster’'s New Col l egiate Dictionary (19
atertplrge ima g@stapticletonshipsplits fisienbrgury. o othso pabedimigyts, pedicle

i e e —

| east one and one-half tinmes their original dry

wei ght, such as two to six tines their original.

wei ght. Non-limting exanples of hydrophilic inorganic
solid lubricant particles that swell include snectites
such as vermculite and nontnorillonite, absorbent
zeolites and inorgani c absorbent gels. According to
certain enbodi nents, these hydrophilic particles are
applied in powder formover tacky sizing or other
tacky secondary coating materials. [0188] In one
enbodi ment of the present itfivention, a fiber strand
conprising a plurality of fibers is at least partially
coated with a resin conpatible coating conpositionon
at Ieast a portlon of a surface of the at Ieast one




in the art. Depending on the processing of the fabric,
the coating conposition of the present invention can

wheoosppissed either directly to the gl ass fi berBCT/HS1008002756
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fabric or to another coating already on the gl ass
f hRe&R rﬁﬁ‘tﬂ/e%otfcﬁ\t%ff Wife veFi@bral mmhﬁon S8rs9 |Iﬁ‘§t§11 binBeErSbodiments,
can be coated a conventional starch-oil sizing
afn evterhalrdeiisy smlnoas whaenbliaer maybd ated teimmpkilifethe vertebaae during
ﬁ be treated to renove starch-oil sizing prior to

appl'yi ng the coating conposition of the present
i nvent Tleanstackiigunsts Zlieﬁgelﬁf&imw}albe fabricdiel inaoafiplyiofbieghes. The
usi t echni |1 known in the art, such as,
t FaTRRg U %ﬁ%@mﬁﬁw WALRGHShapes: For pismle. dgpwdm o the
| Di8dcBOE Boml WEICE BRstRing AAROSE Benﬁg 10488 ﬁiltdjﬂhé %ﬁfwl‘aﬁ{t 03k may be
the surface of the fibers of the fabric. any
péssirpldp thet thetvedividpalstpclkipapoits hei cwrvedvintang |sldy ang Pht andthe other.

f .S N . .
o g Ry Bl b e R B ol RHRR Caplay i postrion
t drgeridvexiaped lhteﬂtl axierAltdneativelyei it aiditjoar sthckingddnits ieay be regularly

SIZIn 0 ition rather than directly to the fiber
ng@llqgfééﬂaHWV‘?ﬂﬁ enbodi nent of the present

| nvent OfflconsBbiefaB el for PRBPAL Myaié istah @1dn@Akd PSlygon, rounded

conposition of the present invention can be applled 0

tPRAYEANagio vl Bape hivingelbrdasi apros thesharbpnis aftha ipleptamit. These

re ti it

i Hdll 00 sCQIRRAYHH:RARE AbRERGOR! A EQURES! 6P BheifilaBiltn o

led t ter |
sbmnlsabstntuje triatetriaborothes sm‘tﬂtaab@met caﬁdm\elegnadal alndcrépladed with

select ed ents can r eno fromt .
RS R, OabafveRGes Rete Pirews tyret ki A Sarne wils having
r 6% gdhergl ﬁl@ﬁé@%‘é@meﬁam(ﬂ&e@w Rt Therd B no81¥Bd b 188/¢ a metal cage
conponents Wl either directly coat the surface of
tl?Fémﬁlil@élb@lsﬁPseﬁﬁ% thegpinpeoimp gthere ihmey faigue enderack. Rather, a
SOPREEALS s FlmfEliS: Aol ATRAEEHIE Abeh eleh Dot imppegiately
pn@sbnnsmﬂuémtqﬁmmdhyémhmtmnwﬂmmbl§Dm@eamnpm6&mm&m&xsmdgng
str Qﬁ plurality of fibers is at |east
aéﬁ(iv h a primry coating and a

s econdddcyusakd $t£tgu?hrﬂ% ma§dS fabRicRed bé QYdYfiededQarRéd MarY
coatlng t he secon ry coating conprising particles of

ARTGRBPEPARE PTOiRE DS apd S?fthaPOPWéF peincenbyienkéng wpits yhan in prior
t f;
g%rg%{ﬁﬁnégz gr%%dﬁlﬁﬁé\g r%%csﬁ o dl ngb@‘ghag %?cg@ﬁ{ BEVES n & interlock
cuntip thesmnttgs mplac@a?s?u(ampl@s gf ﬂlemadire:gmpr msir“lggrea 6|Al, Bs amd Cy The
stacﬁqn%eurnrits 511? tgszse ﬁe@ S'slt e Pﬁ% uégc% hoft %-%F{lt:q% esFEN? ﬁ%e éhe
MBEESnblh af dlﬁ}ﬁSrﬂs inailffefeﬂmy sibeddires Additienat eethglGeofMxBi®dnnects that
har dness vaﬁgeﬁgf the at | east one glass fjiber

and
(1B§Y B¢ wsef e qtfﬁntnsézfcgmgdmlts {ﬂg@l@g}hopcﬁ d?ﬁé{lb%{]ﬂg%% rPatents Nos.
egThRNS IR 6, 00380 the efftﬁg%ﬂt&it@&f Wikich %%ﬁco%@at%& h&efh by
comprising a plurality of fibers is at |east partlally
detragewddfitiana sanfigvgatvospt starking ynily ingduds|these disclosed in our co-
particl es having a Mhslhardness val ue whi ch does not
exceed the Mbhsl hardness val ue of the at |east one
glass fiber, the netallic particles being selected
fromindium thallium tin, copper, zinc, gold and
silver, and (b) a filmformng material. [0203] In
anot her enbodi nent, a fabric conprising at | east one
strand conprising a plurality of fibers is at |east
partially coated with a primary coating and a
secondary coating on at least a portion of the primry
coating, the secondary coating conprising a plurality
of hydrophilic particles which absorb and retain water
in the interstices of the hgdrophilic particles.
[0204] In still another enbodi ment of the present
invention, a fabric conprising at |east one strand
conpr|3|ng a plurallty of flbers has a re3|n

. R oy o " oy L




function in a manner different fromthe conventi ona
conpositions by providing conpatibility with the epoxy

WO e®sn748y6t em For exanpl e, the particles 18 ceai/Usivos/en2756
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a dry, powder characteristic to the coating simlar to

t &dﬂ{gyapbﬁggtioﬁ%ﬂﬁhs%@ésa@ tSePétéﬂt'Pﬁﬁh@i‘tloﬂ NBL 8631 05998 B8 contents
[0216] I'n the coated strands of certain enbodi nents of
th@wabgﬁhﬂmnnmemdh@nﬂﬂbhekpmp@|cles can

advant rstices b meen th IS
of ¢ net PPt Il Rh BB G e PR Pl Surtces.
19213 ellidv@ti i Ripevech eicwaeé pictes T00ne 7Qllia0é(fhyeaaétﬁélﬂfaces A central unit

u wet gut _an t t hraough the fibers of the
?Ar we%@a PatigR éhf?a\% qree o iRipntsy r%t% CIRifFeEs Hp ghplace,
Sthe@Bitr 0 RBI N8 $SrofatHAS SRS OB AW Edndild &&a@é the threads. Holes 76 may
facilitates flow of the matrix material rnto the
b%wlpkséed wumsor gloprgefythe ¢nq niees 49 Ande e qv:emlsmlttmo facilitate
t.of
cReRh, 3 QB E1eEe P ABVEXAR e Rl b L Bl e an
t wél fechmrize, thytahe ssténhbledindae m@tmdlydeaadlﬂ&roﬁaﬂ sitan:kirigelmts if
fibers and provide strands havi ng handling
cP&FSt eristics at |east conparable to strands without
the parigufd €A GPGMeleREMplb 824 d1f-ERfrfiink MApROW ORefal @bk o8 vertebra
according to _certain enbodi nents of the coated strands
olasthgen frmeyehithe pepingdissnesingthespinal gplypndends 1o ciowddhe space
{ 5682 i
B o B et B RRVAL, B0t o WD o g v
81112 izMedtiothere pdlf—yhmaqtmg natRigureroek, endcabs @l and €owre pressed up and

agi al rovide for good hydrol ytic
BB b B i B d PR Ll oy By o e eon 0
( ptr;emakbjdﬁém tiH edpiscR dpart th RUAGH i1RBHt GertiPREE 66 BASwERLEshown
fron1|an1nates 810. [0218] In another non-limting

guneentereeBapAnPUEpse. B anoghsr ebedipent, @ﬁﬁa%iﬁa&ms&@r a self-
RS 08 gl DS RIBSL L SPIARS 00 DSt i
V\m@fprmatmm Showedgehlys therssrgeon pnbélb’rla!&ﬂrlythc staglomgmut into the

AL S BT o LEA RO BB

beedgsibstps qbusl’r the matepialiaeeithyr Sy apite fhﬁldl e alrrduntlisg Rl@@le at the
t echni e kngwn to hose skllled in the art

ORI o GOy G 1a fHeP A RBSUREEes A ihe v oigs @ A pypas and the

Sidgﬁ:@ﬁ!t 1ﬁi{>1€91t it o§erﬁéﬂrﬂ%§peﬂﬁirculaf‘§)hhe Iﬂ@ctlﬁﬁ 'ﬁ%frpﬁrﬁfcﬂ the wedge is
ric 512 can preferably include 5 to 10

skusherbisitosthe iger eigebral ispase el prgvent tlmsmd@e ﬁl@m lmngﬁj ected from the
ft
SR Ry LEE e AR PR bR heny 7% o

st r ands apether embydimdite soeavmag basmploged radpanthbéeight of a stack

ul. ar Ialn aye or s shown in_Fig. 5)

S oR DRy Deler R g A b MbHstleC PAeRBglsmentary
Sﬂﬁkéah&ﬂoﬂ stadofiegrdbies tifARALAS f@nt Mholk. WERMS Mvnfgaé fapered end and a
weave, can be used. [0219] In one enbodi nent,

sdipmatst larggs than thas phithe helemepyrhesispd togsh dfe staqus pgdesnart. A set
[ f

S s e =P o e [ R A B P AR BP0 e
shuttle loom air jet loomor rapier |oom but

preferably is fornmed using an air jet loom Air jet

| oons are comercially available from for exanple,
Tsudakoma of Japan as Mbdel Nos. 103, 1031 1033 or

ZAX; Sul zer Ruti Mdel Nos. L-5000, L-5100 or L-5200
which are commercially avail able from Sul zer Brothers

LTD. of Zurich, Switzerland; and Toyoda Mbydel No.

JAT610. [0220] As set forth in the figures, air jet
weaving refers to a type of fabric weaving using an

air jet loom626 (shown iniFig. 6) in which the fil

yarn (weft) 610 is inserted into the warp shed by a

bl ast of conpressed air 614 fromone or nore air jet
nozzles 618 (shomn |n Flgs 6 and 6a), as dlscussed

______ —r £ o ~ AN " I I Y 1 - o " 12 1



and 56 fill yarns per inch); uses 5 5.5 1x0 (D900 1/0)
warp and fill yarns; has a nom nal fabric thickness of
w@2@®3874850 | i net ers (about 0.013 inches); and aP¢HID$£1005/002756
wei ght of 24.4 grams per square neter (about 0.72
odlﬁﬁci@ 3159%%&99 @Jrﬁp%%{v@)forc@‘@%rtﬁqglrg@loﬁ‘ei ' mtérhﬂﬁleﬁ)?@m b&dition, a
fabric style using E- gl"ass
$toy1|e eubisgiBite mhierAl masbellmcm;é ulpo jk@rSpsceamoblma Sﬁdld df theagomevs.

5 6
ey SR E Ry b8 Ged Bl 19 B BRelitn dy bt s iRy or non-
h;aqu@tllld)yn IFt&lfxﬁrﬁplﬁJ tﬁ; t&nt@lémﬁ&?fgﬁ nﬁpl@ﬁﬂsteﬁc hﬂalfyﬂﬁglﬁigﬁed first,
t I NCches a apri C (0]
%?edp@f f@é%ﬁra@u%i% gaseq}tveliebml %ﬁfﬂe@% opfcedgisar Both of
)’tﬁéé@)exarﬁ%l@@ﬂlaﬂl bérhﬁe'd'}ﬂ s&fié&@@éc%ng ﬁmﬁlaﬁt@ bty %Xf?rﬁlylla eli‘lgﬂleg@deplcts

h E22 E-glass fiber yarns is St
Ve lmlqnassmg@usﬁmemh@mahﬂwuq&ﬂ thiat ¢onjermyte teendplates and a

I r r .
RIRRE R0y V R R B3 R1E S b ok AR ey beipppried
(1%566 ihflantfsité Brsy.aAny ofths nﬁerﬂ@meaaig/doaﬁﬂemenltd?y plon@si®ns
4& 0. 9 mlli terg (about 0.0031 Jnc?ﬁﬁ and a
fagpeibe \ﬂB?Vgeway e upgd fp RjPYERE ALY SeP OF FRStERRP PR Et
2. 30 gHREMS eﬂ%dlﬁﬂﬂt@ﬁﬁnﬁgﬁgﬁesmﬁblg%‘céxh@ih& btk iR pPoduced
of a fabric style usin oth G0 and G/5 E-gl ass fiber
f&rmgomgosg@wetﬁ ?QGBHWW@H Fenegmbpdimeny.sfagking pgitsare formed
r 4 a

o oY R RBELr bhr Ol B o 4 0B PRl el Miberat bone
ympﬁanmdaygb%ed kOthe G&ﬂralp@')lolﬁs dflthysinck, whisthe comipbsielunits are

neters about 0,00
el s i REP BT e Blioge Rt gresasheibamons Alred sy g are
ff@in@ﬂelé@?ﬂbﬁl% GvIRR tRE MG rPRpI S UKL LYRS Shtly rhdtBARLal strength and
These and ot her usef ul fabrlc style specification are

gf oEmsiEathpHEomdegmoddpbioi sflegenpeybang rbeﬁoiremt Shls dhrpagh faigue. In
. on
SR anGs B nnl it itk e R it LAl
Eloehimatinn eviii cagaifyps infplame skl 9y )hosmhnsdbsadsn 6;44@,1547 c6a443y987

BRI ErEhetl pue PRt froBr b lso LR abEsaq07 15021

csgmml auet s44)&,241 736,409, 7H5h6 206,37;i60023158B €8. SUEatBﬁt
ot W st yarns or rovi n% ncogunctlon Wlth or
O

IPL@HC%WHNQ P19 R PeAR ublicaing rW%lé?era%ﬁb%C%tWﬁs ofall of
LR R LB T dr£t¥@ﬂérbfﬁrbp{er[:1%?eﬁ9% I'n an embodi ment of the

present 1 nvention or a of the warp yarn in the
f abr i dneasthérsemboflinbat, shesatke wiits may bieiforstedrvatli ahollow space to

SR Ao R S R 558y G o

SR aldrbineCop. ﬁt(}rﬁﬂord((ﬁsfc@tdcﬁp D‘yh@g’ﬂaft h@ltigefnsd or the formable

conposi tion, e.,_the_second conposition (1) contains
et Shsclsiie WS oRaiet PRkaHon NocsRRPRIoTg Gnr pemet of this is

Uho@hfid Rigart 9, Nefchd &Qﬁﬁlérﬂéht&?'ﬁﬁﬁy SRR t@ethtep@sﬁé § &loss-halving

sl zing conmposition; or (2) cohtalns at |east one
gompdlierendy of theitsouapt bavaur st 1o allay ﬂfeenpemunits tmbet sﬂud over the
f nt.ai
PS8 e AT oo SRS B M e £ e Wi'a bone
the fabric 712 can be used to forma conp03|te or
| am nate 714 by coating and/or inpregnating with a
matrix material, preferably a polynmeric filmformng
t hernoplastic or thernosetting matrix material 716.
Theconposite or lamnate 714 is suitable for use as an
el ectronic support. As used herein, "electronic
support”™ means a structure that nechanically supports
and/or electrically interconnects el enents. Exanpl es
include, but are not Iimted to, active electronic
conponents, passive el ectrasic conponents, printed
circuits, integrated circuits, sem conductor devices
and ot her hardware associated with such el enents
|nclud|ng but not. I|n1ted to connectors, sockets

. g, F A ~ 1



sui tabl e automated feed or m xi ng devi ce which
distributes the reinforcing material generally evenly

wao boosigiseut t he pol ymeric matrix material. ForPERESPOLE)02756
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the reinforcing material can be dispersed in the

p rer [ or i [ foqt
c%{%%[ﬁgén@%t&g%ﬁ gﬁerr;m;ﬁtﬁ % 3&%1}19 equz 1? ﬁ@ﬁ;ﬂgt‘%"gﬁ Q%h tg% © central
pedrfioePé of thatnitxmapbecuraed tbenfnd vssﬂmhmdldpme beflftof thedendplate

m nat 714
Bt SORP B aPe RRARES of holich. G theSEunifsanay be
tme@flnmqhymvmemlgpaxenaterlaI used. For exanpl e,
for a thernosetting matrix material, the conmposite can

be forFedobyr epbrsiBent; herBise splig stpslng %18&#1%}33 produced with a
P i i

é);lhésl{] c'ébzl'ttxﬁf‘holé Iagggggxtt ?xf,krb@ ﬁ,g&»éﬁiégga gw:e ?%‘ﬁ,ﬁﬁ“’ g@@&@ﬂ&a}l&bl&m that
c@ﬁi;itSefscsn staclgng imijsetstticeHy.reitheti usgig spendallyoseltied stgcking units or by

X t I
n%{)gg xjgﬁngghélreogs cg ea? gglu&% %@‘eﬁgﬂF‘F Wltﬁ,ép st ecé.’ilble osteogenic
amdﬂeﬂal Bhetoreerigd pi/derﬁatvs afto ok speatbetwieat tiRxasalded implant and the

Suitabl e crosslinkers u ocro slin

OIS CTraRTs S e OB edmelg SR e st e exapH conform with
t SIRRLAHeHT € and curing tinme for the therrmsettl ng

polymeric matrix material depends upon such factors

such ok may@sohstdesirabledd lmCéudetsrﬁékmg peitotf sariggrmetianical

b LNl Bl e B AL M dobfg i Bl hfd snd i,

t delrthexelnaest beammespeﬂse'd with efor@flexilsie uhiad) e ebmhbleﬂﬁbﬁajted from

formn the c osMelncIude dir ct nol
e‘i&nm?g W@bﬁ% aroRgrtiom of amlw ORg %*H’flgl% %?raﬁthvgly or in
MatdnQshs plRyshePR Rt Mts oty He%t@is?&sédhﬁtt?@?%ité ?cacgéln% Wts, or

above nethods are di scussed in Rubi n dbook

F’lh%tlﬁﬁ@f?\/hﬁ sy jok the adherivee disaesisesdghboya 98D pe dtergpaysasl between
9 o1
SRR SO P08 PP e e SOk BBl Rcop

Auidcphanmab;bropam@ohf memtsbra]‘ utih Dgecrggont of sthemhatenel@thet may be

G s Sl A SR el B g0

Cevmtetk cttamlttpar@@mafpoiatétghe&&uﬂb@a&tareﬁébe fiber strand
di scussed in detail above. Thus, reinforced | am nate

&ap for an electronic support made from each of

B9 | osed fabrics conmprising at |east one fiber

st r andrid Wonk hefiRie 6R) IpR)@/@& BIRL BicBikalidh $MBe BERSARcle-containing
i nvention. For exarr(g one enbodi nent of the present

i pvRIsition ce beiphtained Fomsorioek cericoleusant/anterticesanerdiotelpne
f | '
R o R Db R DR TR Bhlindh B e RO 8L el o
atontam s¢llscme/of cd:ikuﬂarsbm@mmbntst H& onoahbadgmemnthe bendygprideles are

or,gani one amel | ar t| cl es, havi
TR e SERIGE] Ay anothio<Bisst TorSiaR SR Tgbus u papiculary
aadv@ﬂﬂé@écﬁﬁs HFiRs @f xéﬁ@ ?éﬁeld Bdnd tifdue kihedh ARBE %eﬂﬁﬁ&md‘hﬁl@y or in

coating is conpatib wth the matrix material in the
r%qlmﬁlﬁ%t@@(ﬁslsﬁﬁ?%f?’éthaéamIéﬂdt“ﬂ@? an el ectronic support.
[0248] An additional enbodinent of the present
invention is directed to a reinforced | am nate adapt ed
for an el ectronic support, the |lam nate conprising (a)
a matrix material, and at |east one non-degreased
fabric conprising at |east one fiber strand, at | east
a portion of the at |east one fabric having a coating
which is conpatible with the matrix material in said
reinforced | am nate adapted for said el ectronic
support. Anot her enbodi nent of the present invention
is directed to a reinforced | am nate adapted for an

el ectronic support, the lanbnate conprising (a) a
matrix material, and (b) at |east one fabric
conprising at | east one fiber strand and having a

non- f|n|sh|ng re3|n conpatlble coatlng conp03|t|on on

e o o a1 ~NS AT



weavi ng at |least one fill yarn conprising a plurality
of fibers and having a first resin conpatible coating

wo@roan74semst a portion of the at |east one filPCHESIW05/002756
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and at | east one warp yarn conprising a plurality of
fiberspg £
| e e A Bl g HREt 2 R ST an
atutirebette qraelaiivdly largeomttiongpfdons. eh sion-helpat, tfom‘rﬂuted @Iidemﬂl may be

f abr,i ri X terial resin;.(c).,at.leas .
o P ok P B oSt P B RLofE SBuch a il s
p&fdigho aradlved, Be flhebrsiildr@o b edafed rﬁhaﬂhﬁglw.dlﬁylemutes&la&n{tdmg a drill
Ian1nat|n&@one or nore prepreg |ayers together wit

obié Brring e nyllmegmrocess, FI_V bogs B3 PF PEented Bich thas ﬂfedf}afﬁre-lr%owth

ei)ﬁféh{ Qg tﬁé’ﬁ)ﬁg ra;us bQARSHikcd Bhirdk hitfel 1o t‘ﬁte 4, g]eﬁls of the end

mbodi ment’, east one fabric and t e at
omell pithe rmllme mnﬁChmfm Madtino pgseesi af éhe nopeelical enfenill over the bone

3537 ARERERn | PaBR DD VDT D BES G54 i .

SAe deudnbﬂhEmanI eonk dipers ack Iﬁafrﬁcrlm"itavfrfg@n’lehk‘t&)né lagpgect ratio of 2:1 or

osi e layer. .[]0262]., An itio enbodi pent i.s
eIxtB‘ spge §H1b8ﬁ‘g‘%ﬁt"Fsoth i d gﬁ\'et at E?&étr‘%ﬂleé&f'ﬁ? falpRb at(IS*)St 5:1, at
aﬁaﬁh@Qﬁﬁ@@&§1§q BQven gRAREI Sing (i) at |east one
non- dggreased fabric conprising at |east one fiber
st r andEloggatedbene fbepanay dsp it predused psing thetbogp processing mill

n in
B0 R B R AL prBy nB P80 oSSy of i
omeonpatatddhensn by rafbrence. Bbe btastboac mal teswlts ipfthd predation of long,
BT Br bl oAt ARG S povin OB Bp By B eated bone
CHArEbIES AP bé gﬁﬁ@éd hed igrefenndi2dsNe tbdubl SrBnBhRE hﬁ}oléhﬁesuable
clrcuit boar [0263] An additional enbodi nent

$1¢%@)tcé@aﬂwleé rthas ey tbe grgsente inraygrail a@@@r@cemmql@ﬁ m@dt(cac} using

FEREIFREPOL SSHBRACGSRIRS (LA, epd 8 B s . 1

aaltamnutn‘ve nmbhdmntsebmm fiberspat] nfrire eveo bt dimgnsamdgaitides mnay be
CProtoese B sl o ivsfed B BSig s e e g o flaeing
p@troﬁd:}ﬁ’ﬁ\g QfittinBCoraplittiBa stonp AL d‘xﬂ(lé IoG ab Wobd & pliewith aWicage).
support; and (b) an el ectronical | yconductive | ayer,
the sufplienat 01t in@ddigar parentie boag asctipe priglagizply darge portion of
[ f ry
Sl LN S AL s R 200004 S amonc
pbleiltd ame Honelaapdsn thettwna cachent bylmpbingitnsvefsetchts to prepare a

ectraonic rt.her. enbodi ment h
bR Bl ot OB Sy PSR T Bt sav o
f b BfmoRa KR0S Eldngwea partibley 6f boab @iries fuefirasli bEmchitidddnto a
electronlc su ort further conprises a second

c BHFES Ok %ﬁ%ferent fromthe first conposite

| ayer. I

exanp Eﬁé”ﬁ%“?.??%d%ésﬁﬂﬂ??sﬁ A EbRAGHEh E BOwHEed bl partcles
t hesséssingta vaidd fange 9€pohcle sapesging fﬂomyre}asvdy dot powiles to coarse

suppor t 6 the pres .
” EBR eha o i AP 0%0ns SRR TS 0 P o PR TEE B o megption
CIrCUIt board, the nethod conprising the steps of: (a)
obt ai ni ng an electronic support conprising one or nore
el ectrically conductive |layers and at | east one fabric
adapted to reinforce the electronic support forned by

weavi ng at |east one fill yarn conprising a plurality

of fibers and having a first resin conpatible coating
on at least a portion of the at least one fill yarn

and at | east one warp yarn conprising a plurality of

gl ass and having a second resin conpatible coating on

at least a portion of the ab | east one warp yarn; and
(b) patterning at |east one of the one or nore
electrically conductive |layers of the electronic

support to forn1a prlnted CIrCUIt board [0266] The

o oy Y " o oy o o o




[0276] For a lam nate fornmed fromwoven E-glass fabric
and using an FR-4 epoxy resin matrix material having a

WORWSHTHSSQ| ass transition tenperature of 1100QPCT/H82005/002756
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m ni mum fl exural strength in the cross machi ne or

V‘ﬂnqgl Rafl I RELth QRek FENET B4 o, &S e%gﬁ?lec g'x]e%r tthQII;]ti lﬂ’gn,l %reater than 2

| ongi tudi naf axis of the fabric '
drnnre (gtqatﬁn Yhansl 0 rfueg g@xtambtae 10@mene greawaﬁla@ 200 10y, a thickness

e than X 107 ka/
Bion 685 7 T e ARG hebidlo 2 g i fpepgoen 1 anc
( 20 o, fJIOe)daﬁ@le), baecer 2 laﬂQS tr@n.l E&w‘tﬁa@ﬂcles may be evenly dimensioned

peC|flcat|onfor %ase Nhterialz for Rigid and
hayingraspict Fatiog beigigey sl aad 2dd gemay be aloaafﬁrct JBEPHAR

Of:mﬂ_&ﬁmleﬁ‘@ tddneiri{ pal.rt'ﬂztlé‘sI RBRRGsE Aoheand 1&3 t%%&ﬁan thickness
Electronic Circuits (Decenber 1997). |PC 4

spréeiof Biclandt §:1i, Ablensh Slaetdeash J0:k et dgasinksel. lve meangrtamers fog example,
fe tllea[s?& :1 Z{dql tALIE‘)eJH l5§ﬁ9{) 1d€')L 1. qﬁ:sgﬁ)rg Jem%'c?c?tm%ﬁ | tﬁ]ggatfy q‘%lleryém to

exura r éngt 'en I'rection {genera
pﬂncambﬂlmztyxahgmuﬂ mrﬁg)otlmilmt&b hr)@dﬂttmh boie pfaﬁhztds @nayi haee a median
is.fo

int di.recti.on ter t han 4
epi Ty e RO S Lok orp: gt a0 P g It 151, or evem
Theatk}, Q&Jéxﬁtn &, LB ho:i S30TE DU 80.126®RT,$r nG0:10 ASTM

D790 "and | P& TM 650 Test Nethods Manugl . of the

| nst i t Lhebangpartirlesmepihraiavien fita Adierat Riagictry sizes to eliminate any

I‘
LSS GRS o RO b PSS BRIt s ren
Chlm’le@?tﬁioﬂlm@ﬂnﬁm dleatd fromng radiiny wachdnd ma)sbacltybpinhzed and

4101. nt a of .the electronic
BB sRypd infa & it ah SO 3RS R i ipas ST R Sctional
f Gigaenkish. ©he SUENIA the B ki rBEhiSOINRY 188 SieVifg slefiRAG#Hil determine
and hi gh nodul us, which can | essen defornmation of a

cWh@thPerﬁalﬁfdfall mﬂmdii(h)gﬁi(hemt Hiventength i§ pdgpehdent of cross-sectional

nic f,bh esgnt .. nvent i of
R0 P iy BT B8 el o RS R el R bRl enstn of e
ehia nnto@rtacawﬁh did bcgtle elnhng)ﬂte&tﬁ?fnlg&ipetleﬁ@ra NBib&®s (tﬂalyMaﬁﬁhQﬁ long or
to 288C e z-direction of t am nate
j rgater RATeLO% woHias Arsd Gpen 9y he dgtieed aggect e Fibers less

t B@R 58 umh BRE S8 increste lﬁteﬂﬁceﬁ%&l‘ &gnﬁa{nﬂﬁatgmﬁi]eg&ﬂn% & the tissues
wel ght percent according to I PC Test

(ol Itw the nstpbtot degsalels yIndesh rtpnmyatteehtsmbler teflecrledmme volume or
here'g%.tEacEtsucﬁ am nat e Cﬁn C I ns ed. ﬁ ers
ofSiublseeipfied e pesS T Rrdroght et Rl niteduheny S esponse.
| LisdgbiefiberOmait 06 furliBbrokO8iio stdalBr ﬁBéri 6y @fanufiB4oHiny tigem between

fabrjics can_alternatively be used. In addition, the
| Qﬁthgt%%ﬂnsﬁewﬁér%leveéa%n t%tqleﬁﬁte@roneﬁeéeﬁr%n c

S hibSStivdtA TvRALASy BedbReh hRVWntaef fib& Sffééss@ﬁg $61B

expansion are generally less susceptible to expansron

and cohhe wesuliiog fiherd meyhave a1 aspecs rfwenidetiiesn §rlttodf;l. Broader or
278 e |nstant I.nvent ,on further gonte at es

Rt G ) A D Bl P e RS R B S fferent

Cividibe dndirasskst mitibs, hInayI’Hel divcieneditbyl adastingthe naiting @ataheters,

| ayer made according to the teachings herein and at

| east one conposite |ayer nmade in a manner different

fromthe conposite |ayer taught herein, e.g. nmade

usi ng conventional glass fiber conposite technol ogy.

More specifically and as is well known to those

skilled in the art, traditionally the filanments in

conti nuous gl ass fiber strands used in weaving fabric

are treated with a starch/oil sizing which includes

partially or fully dextrinized starch or anyl ose,

hydr ogenat ed vegetable oil, a cationic wetting agent,

emul si fying agent and water, including but not limted

to those disclosed in Loewenstein at pages 237-244 (3d

Ed. 1993), which is specifically incorporated by

reference herein. Warp yarns produced fromthese

strands are thereafter treated mnth a solutlon prlor

o a . g " . s o o o o




conposition on a total solids basis. In another
non-limting enbodi nent, the particles have a m ni num

war@sagssparti cl e di nension of at | east 3 m crPOEUS2085/002756
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and such as at least 5 microneters. [0285] It should

anélﬁ‘(ﬁﬁé SedpbiiRbitieRg R emBME It alit BRI k! ﬁy ovfeP.ﬂl appearance,

exanpl e, the average particle di mension wi
c Glanggtsdrae particie cai Wfé’rbeéfas filvenepter ﬁbm,éhrea!@ ‘glender or narrow
f el EXAIR

Léfrlhgg(gcc fsa | em‘%x%?rné%g? o{n e\%mﬂ I§ dgglr) \ eg%ﬁ h% ?nt {Aﬁ example, at least
aebpaje \mélghttpﬁ:rm‘q arat et abwd0 veeigs peﬂclanta)f the bone particles utilized
rec ngul ar | aped art cIe f.or exa
S kg ol A Re Rl e oo Retemeag elneate
Wi dth Omhelboh@pirtioles g op@dalls b@?arﬂiﬁlﬂ‘bsor @aRdal ld¥mineralized in

"average particle dinension” ers to the average of
t 1pEdes i redueethpis fEgamiaHIST 2 fenterE. Hepuraralization methgdy remgve the

I

2 ‘RARAIE G colBohodtar G, tyind {5 ARG, SR ARods are
haraliiewsnva theeary fecafoy expnzde Redtient sl tRra¢. Nat.eAcdn$ai 9epp1601-

b e bR R T g o fhER e
MahigeofNid BnedlartiRiesand tHealurdtidh BF e GothiePiRAGH: Beatnl&tf will
nmet hod conprlses (1) ing to a fiber strand

ply
r detvrBingithgexient of ﬂ%}nnaltaﬁzaé%t s indp yogaspay bramgde to
an@bandb@ski LY, C9i3hed UAQTRORLS! Bpg)ﬁc.]%g %495 $88beh, Biso incorporated
detai | above conprising greater tH 20 wei ght “per cent
orergint o eeifersmrlei ds basi s of dlscrete partlcles (2)
drying upon t e
r el nf orhzl: Plﬁefe%@%lé}?%eﬂg@ne(aggza 1on %elr&ﬁlée Parﬂ;%lF jre aubjected toa

et fattingy disihfebtinheepyathidhxs Iff&]:o&red blyanacid d(eﬂa}ne@dhzlat@(ﬁﬁdtep An
partI& I urlnggnEe matrix material to_ provide a
r SFAFRP infeetanEspleion s pradueps soditonng eanol. Ordinarily, at

C Qi ARGt f@fo@b@ut%&ﬁf Ib}alvl:-:i)éhtl'ﬂ'f‘\;a‘?érrﬁ & 0@dokingh fépa@Guttd@)ewelght
relnforCIn%@naterlal upon dr di scussed above,

t percertiaffdgragtingcpgaritsaeh ad al@é’lﬁ% showd hbpme@lt\m thia dtsfaélng/dlsmfectmg
I S,

Fg?lm.&ér} E%g&l!#% togu{ng hpqé ?%:Eév%l axfﬁy dlghPthFJn \!vglgn lfetﬁlg)g?st P%nod of
otieye .omexeimpldriy ngnoenﬂna:tdmn‘mge om‘fthetda:&tmmnionimﬁtemtabﬁm 60 to
the fabric .is wove 0o.a St 28 fa nd has
- B B3 et B Pt bl Siguct Fisferaty a0 pgisht pgpent alcohol.
MFBLUbWin Sﬂéféﬁlrg_tﬂe%ﬁe %Bﬁ@leé’s afeWRherste &t ao‘i’@Bvéi”tlﬁiétt@ eff@@t their
neasure M D 737 Standard Test Method fo
Pémﬁ?&mhlzamn ofhepeid 4lyoedisinfsets dhe bone bhbiltne wmse$, Ivngettatwg

I t .
b S0 ARt o S P g
t hedwsucb ay aydrecldbri¢ hed prneegaiic adfld&':‘snich @mpérdd:alc uside d lferhative

det bel es t. ai er neabi | 0 . .

£ e e st Wi SR sl Brche B SESCisicbichuton hpgraineraized

C BB LY tiClePdre Hakyd wish SBEIE wHisdr Rdrepd A8 tﬁ&iﬁu‘é@&ﬂoﬂﬁ df%cid and
[0289] As @weVIously di scussed, |n conventi onal

ng:quﬁga]@?, PH. obie Hoge patisles fr@ﬁ, 8 s@[ﬁgpmd@r aseptic conditions until
a

Ry Rl el A MR R B Roflcts IR Frtblt bR b the
abrasi on of the warp yarns durlng t he weavi ng process.
The sl ashing size conposition is typically applied to
the warp yarns by passing the warp yarns through a dip
pan or bath containing the slashing size and then
t hrough one or nore sets of squeeze rolls to renove
any excess material. Typical slashing size
conpositions can include, for exanple, filmformng
materials, plasticizers and lubricants. A filmformng
material commonly used in slashing size conpositions

i s polyvinyl alcohol. After2slashing, the warp yarns
are dried and wound onto a | oom beam The nunber and
spaci ng of the warp yarn ends depends on the style of
the fabrlc to be woven. ﬁ¢ter drylng, the sl ashed war p



for exanple, an elongated warp yarn cross-section and
hi gher warp yarn openness. In one, non-limting

wepdsai4sent of the present invention, the fabrPCI/osmouom2756
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air permeability, as nmeasured by ASTM D 737 Standard
Testpd&ichodidithnal\@ndh&atAfiod BRhold ard tRNd@bdnas Blose §1§1@éd in the

per mnute per square foot (about 0.05 standard cubic

mettefos exramples theimethed citedine st ih@i,e‘k )norp}m)ge@klamh@( foso
rfﬁ@e%@r{txtahgggf I? neﬁ s&e Eg{e &‘ﬁs%ue L) ’ﬁ)[, %%%pel%uﬂﬁeanﬁ(iﬂ}st MR,

andar d ¢ er mn
rrﬁoﬁé )fprrsativi lfg&unmlcgfcaaﬁ &zetz&mm%S Nowil2;15&698)[896-9, the contents of

er square foo andar cubic neters per
mbﬂﬁtcgf ‘*@’é‘f UG O @%?ih%rem B ﬁ%&bqnﬁéﬁ%ﬁms? pirigles are
| BBy r!;omtetéﬁtafnéféfdeﬁt éﬁhé"@é‘ted@:nhﬁ@rﬁllz%d %@g@péﬁé‘lésewﬂl result. The

fabri ¢ and has an air perneability, as measured by
AWPWWQOllstchlmmrmﬂfp@tcawéﬁh ¢ 1mmﬁd1n@1ygahemdemt0tm qesi@d

[ r {
OB R PR U PN Pl Rt s

s durgirecebing at alatkr most A{sraafaﬁembﬂl\ye tnasaptie ateeessirprand 3torage, the

cubi c. feet r 'n te er . s re foot 98] Al t hough
P iEa R b TBReh B e RORLTRy ) 14 HFR AP g POV ethods.
parti c af altRar% ,embbdmﬁanp QiAo ab £6bnk Pafic s iy R N13htly
havi ng el ongated or flat cross-sections can also | end
t deminsradizediaceerding teghepiopeshurgsrin eul gommaerly awaed Hed Batent
fr [ r
Am%ﬁf’%&x N gg&t‘ég 7RO éé}%ete%‘% e %\Iﬂl%audi%% 200301614743
alficrer iinimahdersinenlifaion s e)mwpl@g)f s thay 424 emaowvaliof the inorganic

el at ed cros sections will e alo

C R a P R Sfols? owt e M B P 1 ng apites qgneralization
hmuyrbg s6 Infifikth A fof EREH1ES sk KRN %6, I tHd rbmBV 41 of fiel daicRfin phosphate
t hr ough t he fabric will contact fewer gl ass fibers

dihassds ot yrgtegiabler Rathepyhombgugs suifess copeanigtion of reactive
-evi ou [
Ay e e o R SPherfe R AR, Th il 3 RGR o B B, by
y éitragngthd redegvd gitolipy dnse embodinnent, irf @polmwmtien re@ction that
'.n atib pri-mar ati.n OSI i on
Rl B SRR Pong FioBaTTar e ias s € BERRR MisrEh R phufgeacted
C ﬁ&inloﬁ@r ﬁ‘em'ﬂihﬁﬁg a9 e AR th @etirhate tativiBY ¢f th(@idﬂfa@@n Su€face reactivity
the sane as the resin conpatible primary coati

c FRYPSipTested R SUEQLts meplaniqa festy sich ag A Dpgl tesh Hf %Ereated coupon of
d e

coomE LR ling PR, PN ERER a6, TREKiCh Rt Miace of the
t hengpprrtigles thdy b e deminérabzadt he resin conpati bl e

ot SRR o RRIRAG o BB P bRl st icec.
C papialy Ueraietliped, od f‘ﬂ@’ dEhﬁnei‘ﬂfZBd %aﬁdﬁpaﬁﬁc&é&cahlbafen@loyed For

| east one conpone t he rlna coatin conposltlon
L SOTEIE G5 P HETRAT e s DpFLa el R AT cles can be

digfp&yyeiin &fr%'fhitnfi‘itw1%m9ﬁﬁferdlﬁe& B&heRahtPRsYi. & %hb Békticles that
conposition applied to the fill yarn or that at | east
ohevemribeeresvb) gstedse atdeinmetahigatpmi pregeps. coat i ng

conposition applied to the warp yarn is not present in

the primary coating conposition applied to the fil

yarn or that at |east one conponent present in the

pri marycoating conposition applied to the fill yarn is
not present in the primary coating conposition applied
to the warp yarn. [0300] In still another,

non-limting enbodi ment of the present invention, the
glass fibers of the yarns of the fabric are E-gl ass
fibers having a density of less than 2.60 granms per
cubic centimeter. In still another, non-limting,
preferred enbodi nent, the Eglass fiber yarns, when
woven into a Style 7628 falsic, produce a fabric
having a tensile strength parallel to the warp
direction that is greater than the strength (in the
warp dlrectlon) of conventlonally heat cleaned and

o " o o R ~NnsaAal



di stribution, so that the average particle dinmensions
range above and bel ow sone nean val ue. [0311]

woewendissy to certain enbodi nents, the aver ageP@EHDS$1005/€2756
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di mensi on may have a nultinodal distribution. For
exanpl SonddMEnSd¥BI AL Elﬁlttlbféh ﬁ@ssgds BRSNS @ﬁgmﬂé"iﬁ%clﬁimcal role,
bi nodal di stribution. her nodal distributtons,
adu4 lators biglogiead yolg) lﬁéh%@tqwéﬂlaafc MﬁmglerahZ@Cbbmlpﬁﬂlcles actasa
e

gf??élﬂg éﬁdlﬁégg’@h R qu%g%%qigli)ﬁmr éq'& R:ﬁ%ﬂﬁ% tep support load.
r Eh@e bofie pzrrunheﬂﬁ)lsmpiay@ bﬁbldg1mhr@la i Hnﬁ@ﬁg)ﬁ%utmevt mnmlngowth by

t e range of fromO0.1 As anot er exa
R B B rPolsre BRIt d i dise BPeS HAJSIFRAvE dually
f tensddeBahdvépldcRd b Bew 208D oAE af 1&@6?})31@’[1519 ofle Bﬂé(ﬁﬁlﬁlaﬂt progresses
second maxi mumin the range of fromO0.4 to O.
AREHH@Sg to still another exanple, the dlstrlbutlon
of par [ .
sec ond@hiilﬁ%ug{r%%ggéc IFCH t alq gnogfg)og Bﬁlcl%% ﬁm ? %ldvfgy widely
nder{c08ihg ]Onﬁhermbdharm)ailaind dbluﬂd) gicdd qbtc)p(amesfdemdt Chhse mixtures of bone

dj i ops coul.d be usefu Xa, tailor the
bR PRGGR s St i tdRercengr G Ba iR gy be alsembled
cloasbd oh Ithertgsftmntdhaﬁtcmomehﬁﬂomtblélbglcﬂq%peﬁ%sIo@ theQbmposite. In
relatively small and relatlvely | arger particles wh F
ctKERYN o gmEREelitGormasitns ards Yormadhayive asiiela typ@p@one particle

| & QK nﬂt‘?{ 14 §dc8Sns, Eé}:h qgl'ng a(?i'i‘fférgntCt%pset cyr'r}ﬁ#{'u'ré) ogfe Partlcles

si ze, r particle eat res, suc

p&llﬂtab&ﬁ %II(Shﬂ@pr tarttthﬁ’apcs w@h de condjlp deteimined hyat;hohmskllled in the art on

dj stribut t h
o PR A BT RBEE S her ti st i but i ons of

parti cif Qleilﬁﬂt 1111[3 %né’@e}t‘ndbﬁﬁanb)% B fled i dndlot ﬁ’lbrectﬂﬁysoé g., their
roperties of the fiber_ product. [0314

nor e

L h SR AT SlgienGaos o e ST Eh L i age. 4743259
shIReo 02z NEHRE Dy RhEWIrRYS t)ﬁ’ 3 eedr Rera i88 may be treated to
i ncl ude “spheri cal partlcles p30| A artlcplg

cubiliey pasurfack e@mpcvsetmna fgu bmmpparrmndebm;erahmd bany partlcles may be

C A ordl certain e

R S 0 AP AG ARR 0% 0585 B e SE3P AR
t Wedurpal. ttrmls;ﬁﬁ)rmyldbeacsm@t@ ﬂﬁdmﬁéx@mquidneﬂv of Helonb @ﬁd coats the
and ollghgartlcles and any conbi nati on thereof, as

Lhcleswhh prealsivgyrhgprhrle dibydrate ﬁse]tede@%@e@.m@/ fuggher be reacted
C\@ftﬁ 3ildheROBAHROAS as EREHRAH bE &)?)e Hg Qﬁ?phﬁﬁt 681%51 the
an amount ranging fromO0.5%to Ve ative
t eongentsrigrhicleirg mcomortthfbh@‘@athyrrgfemﬁm héltémttewelmom addition, bone

F e sen n, an

e AT Rk Uy RHER. £ R BT o Bl R E Ty b BURIR B varying
clengihnaf tiroey eqf., dboesEhatirs)iateutdadonBxabva) 1GRourgiagbit 20 hours, or a
relative t t ot al ht f t he co tin Accordin
oz Risbie Fewbe iy oS BepaBristian clevatsd

| tefb iR fe, ToBHanPH, 60T, Q§°dq Y MYr @G"@‘éﬁfh@ﬁ%ﬂ%ﬁ@d &sScant. In

di mensi on of not nore than 0.1 mm and

paothies paodiment deargsifigdbong paﬁmtﬂqmayatwgasqa@ Emmn@ﬁ@%one
t ™)

gtﬁsl%@ 113%}'{] %\fhtgcglﬁn %%rﬁ"%@%%ll& fo?fzgaglﬁ% 1%@0% %I n%oqllaasteohealth, Co.
certain enbodi ments, the particles may be fornmed from
materi al s sel ected frontpolyneric and non- pol yneric
inorganic materials, polyneric and non-pol yneric
organic materials, conposite materials, and m xtures
of any of the foregoing, as discussed previously
herein. For exanple, the glass fiber product nay
include a m xture of organic particles and inorganic
particles, or any other m xture of particle
conpositions. [0317] Inorganic particles may be
sel ected from for exanplepzd4particles wholly or
partially conposed of boron nitride, nolybdenum
di sul fide, graphite, nolybdenum di sel enide, tantal um
dISU|fIde tantalun1d|selen|de tungsten dISU|fIde

o o o o " o e
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with at |east one resin. According to this exenplary
enbodi nent, the glass fiber product includes at |east

wo dsQreses fibers, and the coating conpositi onPCHUR2008802756

the di spersed particles such that the particle size,

t HeOSMBOMR A ™adrh iDéh@?Ly. QN IteRAbYivEIPHR iNRIditRh, bARRAR{cles may be

is effective to separate the at |east two gl ass fibers

Stedrtipldy ergompdetally|deorepaified asing tachpigeesriapivo o thesewkéliedtin ¢he art,
of | according to this

gighg?g%vbéﬁﬁgbﬁﬁéﬁ{%Q@ﬁ§h¥§ﬁ%%£§{ion may al so contain

wat er Corsslatkiighen bsgletfentedin odidr teiniprove thaytrength of the

conbi.nation.thereof with or without the water).in an
oD P o patif g alibe s el TR e ighgan B ofected
(bpa tarict) oMb G mPRbESElud NG CEdicAtreh@iofSthE @pplication of energy
enbodi nents, the coatjng nethod may be performed on at

| 5B s Feanh Fugrae vgHeisiae Egellf@dﬁlﬂpl@)gy VY light ot mirrewejlemsrey,

fd ; el =T 2ok 0 i -
A4 BPACl R1AE SRS RSty 08, ARl BB
rehieb avaddr ig sy wiymemeasd whilé thiedohé paticlsepasatjeaed tors vacuum; and,

fiber texturizin raoacess .and/ or (b) increasing f.i be
ShPShati€ bRl B3Rt BRREY HRRRES of Shvsol SRRl Aekaiigrince. The
ysrefegret Mdih®l @foeass chaatadintthgsss by Sfbcd) 8dbchich. a
nnistuge-reduced_residue of a siz%gg treatnent on at

| east pRFRICRoreRHng pgniscacludniboscohiti cgtardipmstienaber
%Mltﬁ%i@hﬂareicﬁ(lle 82630 laBd VREHAERA intﬂtsﬁﬁﬁcet%:pg&ﬁzcollag(eg of

di spersed particlés of a size and anmount effective

(adyacepichang pertictes Withiretheibore partiplarcatiammeon(@}itionc By aseting

' ng. the.cpated gl ass fibers. .
A T BI:B00 ST, oB R ik oE AT RAL® By e roleotted o chemical
cowoptisking apentincréaned thel eeskdnv@n btrdngthadT tROEMEdimpangi Ve a
t ot al éoILd% contﬁgé in the range of around 0.5 to 60
wei ght “HEHE OSSR Rly SR REPQNEE irdionc paricien prcgensing surface-
feposotiashbgon tb B RRHERI LRIk belth&ink BPEshtdclny b&ldbarticles
i ncreased ent angl ement. According to certaln
&Yt s e of the gheraisal\gresskinking egent, o hy cxpredinigbioké pagticles to the

NG I ential . interfiber .
VSBERaT Y kR e REr RISl el B e partcuter
ityipe efagestlinking r¢abtoic dBdriengmplemhe sktebdiaipldayarciy ipin &8 in a
di spersed particles of. a siz nd ampunt effective to
SoRIBRSE Cisbiiniibs desnl foreriof 5L Pms Spicims trliacFoppete
pleetidtiarofe N EB theoRREmbat:. ABtEdkEL 3sifiblRehGude an
For exanple, it has been qualitativel yobserved that ‘
GEPHPIPIHET SnCSEPEtIRF.1Rd imss stging onminesig dRopAquBding
oo B G oy i YD (PRt spstjling agent.
ddelrdsubiéng ertecdmplent, is {iER30dshatoembvealt lBadhablearanes of the chemical.

ol ass THBLPeHer o HiiReRE apiits Aeuifmigorig GlidEass nciuding

follineralqhotessi fagnﬂ&@@ugﬁﬁﬂiya?bﬁy:wﬁmmhﬁ&h Rs gF¥@BPY dIPelycidyl
of such_processing include form ng, tw sting, warping

wELEs wglyethlang glyep] diglyeisy! eihergiand otheipatyapgxy and diepoxy glycidyl
.z 2L - .

PR L hecy Bt Dl pT L) Bl L o O Yo,

i ncl udes conducting the processing using warp yarn

that containing coated glass fibers. The warp yarn can

i nclude, for exanple, fine yarn. [0331] According to

this exenplary enbodi nent, the coated gl ass fibers

have a nvoi sture-reduced residue of a sizing treatnent

on at least part of their surface such that particles

are adhered to the coated gl ass fibers. The coating

conmposition according to this enbodi nent includes

di spersed particles where the particle size, the

anmount of particles, or angsconbination thereof, is

effective to reduce the tackiness of the coated gl ass

fiber. The coating conpositions nmay al so contain water

(or another solvent or diluent or any conbination

T 3 - o, " . o e a
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New Jersey. 115EMERY(r) 6717 partially am dated
pol yet hyl ene i mne which is commercially avail abl e

w0 e@s0@seni s Cor poration of Cincinnati, Ohio. PCT/US2005/002756

116EMERY(r) 6760 |ubricant which is comercially

%&%ﬁ%?ﬁl&%%?{d& gie?rcgfx(ﬁ %ﬁ'ﬁ V\Z%WH as SrBdre tatdifis and

coimerarhehelid qm@saﬂetlatﬂ ﬁomlpdﬁntsulqh@mc@a fdyi ea@nfwertpn opfarboxyl groups

PP oy SR e e P s s Rl in e

amslaga:b g&yg]ohmﬁdu@am&dld@aﬁam dﬁlmkzwsaﬁdlm dﬂier
ewo 0. 119 ORPAC BORON NI TRI . .
) {FobeRgss! ﬁl%%&?ﬁtsnh?ﬁaw@yg%BE%Q"&@t?'r?“&%{EréB‘EJEdmg
%@@&E%gmlmrgghﬁcg rC| ally available from ZYP
atin Tennessee. TABLE 1B [ 0337]
The y afharalfielsulesrasslinkert bmtmﬁés @yﬁpéerai@n%etosampstaé@fy in the
f |

aﬁal tgl sl%?ngxgt?o N&ﬁouﬁa 8§%mér%]ﬂ1 ﬁs%ﬂn (!:"A%lécat%%%cghtg‘%%gé agents can

Dreagsed ovitheildehgdé cWEilﬂﬂﬁdlgdﬂgSrﬁle”Sme ahloifi eatldm-cdmtralling agents include

e B RO e o S it i
Neesl6r @lafnpl EonHOZiEdLarddHiimMASe I THIR onftatfR of %SMI&BC&UOH—

had an internal air jet chanber having a di aneter of
reontroRisgagsnta pen be drieraliecddni routingexphampnfation bsefhgterskdied in the
é centineters (commercially available from Sul zer
uti of Spartanburg, North Carolina) at an air
pr essuWhen enBiihtik itleattanc &l esnplebted posafid sngy@res amm&feehose known in
' h auge. S ter was..pasi tioned i n contact
Rt e s Rt S B el B G e @t B pepgdes
t}ﬁ@fe@d‘tﬂy b&llagBP@dlRuled e, tt@ﬁﬁsglﬁfﬁﬂhﬁ&se BE @éé'cﬁ@&i in Jurgensen et al., The
neasurenents of the gramforce %5 188( orce) exerted
]

JpBrnabatRoyeand Jemisresesy 7P id2hil HO7), herefreinpespeiaiad by

o3@npl e was pulled into the air jet nozzle. These
values are set forth in Table 1C bel ow. 120RD- 847A

pol yesFamaties pfichehiicdh linkages narealsd bd dogomphishied bl ¢hef applivation of

Bor der ) Chem c hi o SMOPHEN 2000

SOr St 1y e Phertioel IHgARes i oS isshREP by s o doe ethods

aaiwred ! fernk higﬂlfﬁéé(&fve@wgbn i6hs gAnbiaSdAUF i atmospheric gas, which in

Pennsyl vani a 22A- 1

JHRTRIYNLE ORrSaRsE OBl ehqeh susfagerapasedispl#gens Such methods

qg{i’rﬁg% gé\xgé l&:ﬁ(erg?’ @fot%lﬁl ?Ar[inzcgff L@%VE&GM@HE iRk @Lérgéﬂ aff the like.
gampthemmetthad ngvlllzmg/me @pylhctatlommf trexgsis b gnesessinolvni s dye-mediated

C%P";"E%%@%‘t" 5% R G bt pBReBle b B used 10
M%ﬂﬁkﬁﬁmﬁle&ﬁ&eﬂebuggenet hyl ene copol ynmer vvh| ch i's
comercially avail abl e from BASF Cor{lJor atiagn

Par si ppBRST Mehpd & s formatippeqtshrmisah ik apes lyhh#@iéfdrothennal
V&ya%ﬂeﬁtswﬁf%ﬁ]ﬁ%scdoﬂmﬂed%\égﬂ a{nﬁ%@slg\ﬁf‘?gﬂi er ateP ??efel‘%l under

G ncinnati, Ohi NP-6 non ct a
watehmj mbmmséinkylgaw” @pnfapﬂreclﬁs oTheBA@r%ss)ﬁwolves chemlcally
Scl%gllfﬂﬁgﬁg %&‘%g‘%&r Sf‘re%/lta-gr?BLclt:'i a ﬁgo%o -0 eﬁ:.% a[géltl?_r{e ebuf? and a
above, each of the yans A-F coated with polyneric

matrix material conpatible sizing conpositions

according to the present invention had Air Jet

Transport Drag Val ues greater than 100,000. Only the
starch-oil .sized commercial strands, which are

generally inconpatible with the polyneric matrix

mat eri al s di scussed above, had Air Jet Transport Drag
Val ues greater than 100, 000. Sanple yarns Chi and Dhi,
whi ch had pol yneric matrix conpati ble coatings, had

Air Jet Transport Drag Val ges | ess than 100, 000

because of high coating levels on the yarns, i.e.,

l oss on ignition 127 POLYOX WSR- 301 pol y(et hyl ene

OXI de) \Nhl ch | s commer ci al I Yy aval I abI e from Un| on

o, A A7 o o o o, o



di spersion which is commercially available from ZYP
Coatings, Inc. of Cak Ri dge, Tennessee. TABLE 2Bl

w@embiomsz - 19. 660 - 20. 250 26.580 [0351] Wi | BCT/D82005/002756

10

15

20

25

test results presented in Table 2B appear to i ndi cate
had gé%er aﬁﬁ%%@ggﬁog |Og%1&rt%'glcgltﬁ§gﬁggﬁ 0t1 %idtﬁ)lg to form
Curtpawaidhieth8anphevey redultirigsn e foavatbnt dfatbonﬂ @s@/een the collagen
r ? Itesare not conclusive since it is believed that a

Yyl ene emnul si on conponent of the Conparative
Sanpl eln¥rgantt c@hanivd snatial Pn e €86 bé emSanpd, @Bhdr- all'dme or in combination
contrlbute? to abrasive propertles of t

PES: 30 fomspmpesiiss. dior erERls meBTheRy §"HF]Hmt Phoshssmtgrials may
S@lo bOELToitdd SRR EVIBAMREL RN e@x&%liﬁ? h4Br8AHE it @mics for use with
form ng size conpositions K thro accordlng to the
pheserentipninshide ealcivBnembemtce oalgufrmuh&hagcqlmm phOSphos1hcate

nner. t o
N Y T
aetiodplute, alidabdiah phesphhte, ﬁaﬁsdaihcu\;]va@hbsfphhﬂdpﬂ@?‘actaﬂmﬁﬁ@hosphate,
conposi tion. [0353] Each of .t he, agueous rm.n ize .
COBEEh i Sfhimb PRodheE Selsii ShtEhan g BIEOLASE Sealcium
f AHR6phé kifibAl slassEalaté frbReEU @Oan{%erfaﬂsz@o@Qfmeﬁ' SiRBfited CaP

had 10 wei ght percent solids. TABL
13everca prlsp sentpapletndyesessrvifeibe apvsml% m@mm@bla aqabldnied to

S8 0 g VRSB SO v LG B L

hydrexydpatite Addgionyl cafciutl Phasphite phassesyifdbledkf mselvdthl.tk{c’c'-)nvention

HIBRE TP SREPEOR Ui Fee o e, PR g of 510 0% s

PESZ®10; smﬂ4qf59abgm 03110 5803922 85, 2RO 0%A 513361284 54n@%,002,065 to
rangln% ‘from about 0.8 to about 2.5 mcronmeters.[ 0354
4

& dahgrado%sd, %@e}ﬁ6cﬁﬂldt5kf@237%\‘9@4@lcﬁtaéd5 §2nb4 and
f
B e T

psia)., 5,65 8@l tecleecs 4. xardFY2 06,8717 Driwbdehs evet/cand bidlOgixalthOderived

X 125 i.nches ue ci.men

repPionel B R p GRS sk AR B G e SR BT P o0
NBYSLiRks a Beion AD0Rrd Onitkerbvy MRishiad4 bp G@M inkb$ikadl herein by
strength and f] exural  nodul us accordlng to ASTM thhod

Betroece N AN -RRICRITLEFI RS SHRGE AHERNG Q0EITORIFAEE alse pRpERTIpte for use
q&ggmgh?gtﬁgw§§g SYRihed D-256 at the glass contents

speci fied bel ow. 70355 Table 3B presents the results

of t estliemaiinbliconid additioonpasilicesatéralmay also hgemployed in

@%ntgl onal f\]ﬁe){ll o&g@ 6_mat _| X é?'s Lr]L TA LE 3B ﬁé??ﬁaﬂlélm and

Pritaringl fyi fiberpuelp as NI 15(ﬂﬁp6 h&ﬁlo&‘\flhﬁfa:nbfs) QIWIHBSA‘ILW | Xdditional
avai | abl e fron1ZYP Coat Inc. of Cak R d
TefAdcdaerigsnsiu Aé’l%’ﬁ’awﬁ“ 1ﬁ stpgl pad g@fltgah&wum-@ewbdenum

Satlfo ad Ra&@%@&’u%&t@nglﬁ’ R bRidTELR iR Bbhp&His of 1§Qﬁ@§t§:§1ng units to

K- according to the présent invention exhi

i ptitaie hngders ¢valustipe nfe hatientls pogedsed | zod | rrpact
properties and simlar tensile elongation and nodul us,
flexural strength and nodul us and unnotched |zod

I mpact properties when conpared to a conparative
sanpl e having simlar conponents which did not contain
boron nitride in nylon 6,6 reinforcenent. \Wen

eval uated using nylon 6 resin under simlar

conditions, the inprovenents in tensile strength and
notched |zod inpact properties were not observed.
EXAMPLE 4 [0357] Each of the conponents in the anounts
set forth in Table 4A were m xed to form aqueous
form ng size conpositions P through S according to the
present invention. Each aqagous form ng size
conposition was prepared in a simlar nmanner to that

di scussed above. Less than 1 weight percent of acetic
aC|d on a total wei ght baS|s was |ncluded |n each




conductivity and thermal resistance for each sanple
are set forth in Table 6 below. Table 6 147 ORPAC
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particles in aqueous dispersion which is comercially

avai | afeRlithédTbrs ot thddridde Batuldl Crec&ﬁbl% dRdd9Rthetic materials
Tennessee. [03681 Referrlng to Tabl the thermal _
CHADE ¥R § Py atiteamee i radaly éezmémg@n thvdinteasionsefith¢ soplant site.
Cﬁ’lacﬁlg gm%élﬁxem’ ke 'akrhéﬂs%%s @%&tr%%eﬁ%rﬁ 3&?{‘% q |39 }ot a%o{nhle meter in
present I nvent’ion was grea n e erna

cbngthl,d’or sxatop leffrarh eb@a B}:mr wtdbeet Samyih Ength, fbmvwbsuin®s mm to

ed wit.h boron nitride rticle EXAVPLE 36
b S8 SR S IS Hb GartE 2y bt Lp g thickaess,
f irﬂfﬁ(ﬁlﬁﬁﬁﬂuﬁﬁ 03f mfr to 6Bota’0 &AM Rt b exdindl & ot Hout 2 mm to
Exa | e 2 above and 1062 gl ass fi ber yarn that is
Yooy ipywigdhai | abl e from PPG I ndustries, Inc. The
CyI ' n%ﬁbl%ﬁgﬂfb@@ﬁgl elbﬁ'lagf) W90 %rﬂhﬁl gﬁesolfor Ms% "alcording to

froma yarn su ating t e yamwt
nttie evvertion. det ndted avpvieethowrosadidk flensityrand nwlemdlan g/etgheof the

y. ndri ca a _conv i on

YRS e O SO 5 B0 BBy BF HaBR et whe

1desifeds e@hmmﬁémﬁolécﬁaglrdd@ble&ésoi’lb@lh arﬁ&@n&ﬂode@faﬂéﬂ@)non—resorbable
i.anet er_ of 14 6 centineters 5 75 inches) and a

I
L HPRRHELe gpl uessredaRt e therield of peymerdp wateg@gmntrolled drug
Tr'%l%aé@a‘h& 'tlé‘suggén%fde@lllﬁ ¢, %o iqueS Hateh %Q\I(psa 55 EE% 804,178,

880 e resin rci al va| abl e
Chémddl %/ 7363572),aant1§ AC42203 Vlaeetrthxyﬁ 0P&f A3 hydlp 63’[@&521@ Shastri;

S TS5 L5 USRS ST et

Abitel; '5EX19)379Y0 Dot &[049]1 6W it RO, 94692960 ACABRLEY: aid4,806,621

iall ilaple f Ci ba- Gei Th |
TR bbb Mok ks Sobblsomen. Conrol
t esnsé 6271 vee allitPUBﬁcK"Et alo8R&m. AQ39dB1gTh Q9§%d i al

thermal diffusivity (therhal conductivity/(
capaci4 Yide vgsiet QWwompa@bbmdms sgrpbwniim thei au’t vasne

t.h I 1
CHSIRAE o SERO RS PRSPl RENRIC AR V0 L
th&mgfadﬁh]é/ﬁesoﬁmbgﬁpcﬂﬂnﬁb areoR§lDBndvén &l thea® bind fikluda lcbllagen-GAG,
B@%%&? ﬁéermed anera at a rate of up
r éecg Lot amICTrp falo CRigHs ﬁ%tf@n%ﬂa%@ statches,
VIRdtRle 3120l e SYoNNEE i2hBNGt& ¢, ?’@ﬁ 05, 9b: dOh?O y@rﬁ 75 or 20 80,

(circunferential) and along a Tength or %
dphiChdestidg-asiTLylactige, noéyé@cudésmqlmy@nl@es@tly( a@tldhc@ely@uhde)

T

mhadlat(ybneyrﬁtﬂrpbbfhgdrﬁﬁy\&l)&&eQ)cﬁy(pEcQ@Ye&]e gRebReo-tingaricacid),

he val ue f thermal ivity for _the
RS R oA o S G e R AP e A s paredilc
b@ﬂ@@el@lﬂo[yosia}neeer BolyaSgatéd) axﬁlﬁohm@dé}fvea he1yaRm® %frfﬁ{d é’&‘d—based

anpl e, which was not coated with boron nitride.
\P@imﬂﬁ, Amingeagif{basasiolyiperpdaeidulaskydyrosing-basrsl mhamrs mcludmg

AP hE LB o hEakRaBt fod Pl Rk Mo AR Biptet binders such s
coeff|C|ent of thermal expansion in the z-direction of
a lamnate ("Z-CTE"), i.e., across the thickness of
the | am nate, was evaluated for |am nate sanpl es, each
contai ning eight layers of 7628 style fabric prepared
from sanpl es of Bvac coated yarn (discussed in Exanple
1) and 695 starch-oil coated yarns (discussed in
Exanple 1) (Control). The | am nate was prepared using
the FR-4 epoxy resin discussed in Exanple 1 above and
clad with copper according to | PC Test Method 2. 4. 41,
which is specifically incorporated by reference
herein. The coefficient of thermal expansion in the
z-direction was evaluated for each |am nate sanpl e at
2880C accordlng to IPC Test thhod 2 4 41 . The

a Y " o o o o s o o s o " o - o




[0381] The flexural testing was conducted according to
the I PC standard indicated. [0382] The | am nates AA,

wBBantsSC made using fiber strands sized w t hpGI/EE2995/002756
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conmposi tions AA BB and CC respectively, had

aBe@pgiied &1 aPalablSForh FMBmbAcal AR L pgl%zinfygf ré8§or®S cellulose,
el ectroni c supports for printed circuit boa gs. 161

Pethyl gottulysg. emioro-myeriling celbieseagd hleofls thareofistasch ¢titylenevinyl

i : )nr ishon.B. 16
IA%IPQ%F% gglgF I ﬁgﬁ#l‘c%?,lpg\i&z (%%dr?és%cgg X’é)foygllts%e%eer%f ornmed on
?Hgﬁpﬁgyme%i%ﬁbéﬂ%pgghdtogﬁﬁ ﬁﬁ)ds;anﬁgés‘; PoliymiballcRls Holyacetals
e EXA ac the conponents in .
t ﬁ8d%%ﬁ%d§w€§°° %ﬁya’ﬂ%ﬂﬁphé% Badaple e irefheREx s Fafistlnd modified
applgabchafilés BmRN iyt QBinSHRRY 98 1sldrs fEEIAB T Bre not limited to,
according to the present invention. Less than 0.5

W5 bgEdgeiyeaghongice epe pelyprerlagns such e thpsasdsseyited hardy.§. Patents

! o | Hd ' _
L I R T
Pester) oM §RolyRGE cart®nate)] poly(lesamnindbgosyityicsine chidoahte)

tic Lamnates", 5/86, Revision A Per
BB bty M herd o o st 8T S ALkgh 0140, or
VES: 2. | Additiéenl Welydreineludd babwbebableh 86k cobdByni@E made of hard phase
| PC-TM 650, No. 2.4.8, "Peel Strength: As Received,

PBINE FHEPHRECS, 8t& =e‘§¥°,°hﬁf it laptidse ardsaft e mogomers) 88, 1,4

Ryt k20018 anl® RCask -in47%: 8% No!
Layer Bond Str g‘r’fg’?ﬁ tdgfe’cdﬁu%?fbgg’eér’\gﬁrn ?%? égg§ Pbﬂ?ﬁ’gm’
Boegrperated heredrbyagftiendd (Cont' d) 167 PVP K- 30

pol yvi r ' ich is co reiall vai | abl

from I J[héﬁé r%ﬁ (gg%cg&ofnaﬁg‘{/eﬁ%?nsl\?é\ﬁl‘gggﬁ%{‘{/‘?rsﬁ T’E@Aﬂ?@f&mﬂs may
66® tratsyd. Pradmpltat smibleiic BCVs are@spaendtid ditk-tih 8 Bnfers produced
frﬁ;n Stelg) n Coggg}gy of Chicago, 81 ethylene oxide _
Ry irgtain Ry rger Plogtes (Sawlpigeo. i eand; BioBispitiraieseminant spider
ayiRipkcdat &l RfBi | if Qe i
oP- fO et ho%ﬁg)tﬂed @I%ﬁ%%gw &?\I%?lg gr?%?é’r?él 8%@%} Recombinant
ibeysiragy ke bvpioe from mEr@Pganiamp forteampEPeaBtiGHy engineered

(RO REE! ol S MR AP G BB barorc e
TulbRet ARH HERMinese RImdte0o ey edll 1k, Teler @OWRs. For example, U.S. Pat.

et G0 et T 085 ST OHC TReaRaarBlaa et ) reforence
HéSENERE (exprdidibd o l@ﬁﬁﬂé@ilkbf@%gtﬁﬂﬁgerp%lggéﬁ?sgﬁérm, L Ufing

which is comercially available from
GG FreRnesredanitEeaRRisms i cocarygdreelisines.

ganma Wk ' XysSi |l an ich,is

gerE ST BB SR R LS. o

Emmlyl@,q?mupylgmlm, ‘riobianilli]ﬂgf}ﬁe]&ﬁﬂophemla, and d\e/:\;qiyatir\]/es thereof are useful
- cidoxypropyl tri met hoxysil an ichis

SR A B e S TS U e

Taplayt Bune 1881670606dkric, bl CHEAE WERON e NoASER help it maintain the

RELEAS%COAT,— CONC 25 boron nitride dispersion whichis
BTVFEIEPLH Bremednlt Oherranghiedegardeble y&diasompatible gelymers

' ' LAl j fr YP
R RS e BT AR TG Ay LB 20, obRINE. 156
anti-foam ng agent which is commercially avail able
from BASF Conpany of Parsi ppany, New Jersey.
177ROPAQUE(r) OP-96, 0.55 micron particle dispersion
which is commercially avail able from Rohm and Haas
Conmpany of Phil adel phia, Pennsylvania. 178 FLEXOL LOE
epoxi di zed linseed oil commercially avail able from
Uni on Car bi de Corp. of Danbury, Connecticut.[0385]
Each of the aqueous size conpositions of Table 10 was
used to coat glass fibers formng G75 E-glass fiber
strands. Each coated gl ass2fi ber strand was dri ed,
twisted to forma yarn, and wound onto bobbins in a
sim |l ar manner using conventional tw sting equipnent.
[0386] The yarn of Sanple DD was eval uated by

o o e e o e .



of broken filanents per nmeter of yarn. [0395] The
results of these tests for Sanples AA, BB and CC and

w@ovpareso ve Sanple 2 are set forth in Tabl e 1PCDHEEm05/002756

10

15

20

25

In a manner simlar to that discussed above in Exanple
b GRG0 B9, SRR R PR o S IBLR e PEER folffctytone
C\oatledetaml bohypmpmlgna: qmbwmlatomoﬁdlrpﬂ%rdﬂ&blefwﬁmymtmates non-

| Sanpl .
BB G pR o Rre r ke oS e B B S R o) wits
gkiegsdidfi@iryyachag@dates gomﬁethaatﬂata,q)om}qﬁ%ﬂ@ﬂ hietHac 8P| e
AA (hereinafter designated as Sanmp TABLE
XsHudne pgckugime wasl@éh moleclay Méﬂ@t PQWETW&HSWWPEA

E'pglﬁ@ﬁoﬁcpmyﬁhﬁe@ Z{zth@crpaen& ?H%tﬁ;héﬁe c‘iﬁdé)&?{gthglene oxide co-

mparative  Sa starch/oi’l' bi nder
[toedae taeemhah@hmolgr@b@r-¢th¢nh¢m$(ﬂﬁd@ ﬁmd)mlmtbyk@tglseketones
(? orating fabrics with yarns having different
S zggg'conpositions were tested to evaluate their
dri | | i Adlitiorappslimes, biaders ioledesthes cfelscﬁ‘weﬂyn U.9. Hateat Nos.

el Bal T8y SasSPlsiaviionn: adfarin, o Pileo oss 521

hfPi@st@f bl1b@dot; r8uglEot 5310,a90;nak 6533 7009% 59'&%@%9‘3
Sanmpl e HH were’l ami nat es’ |ncorporat|ng a 7628 style

flagsrperaigd hetieyrhisrseenessgr (The polymmcmmerxdqsw@dnn theke pa@nts

Wadude 463 la&d%ﬂ@?d g@t{lg a?rtr)%r?ah'fb% L‘hﬁx’ %dd Qf?& gglgarylates

comercl a aval
Ipd)da)mtylﬁlleediera&d TR Bsenbn dfn‘fhtboiﬁtu:raccdsland Sauinpd &idddenvaed diphenols,
L g8 detigt APa L DRt BRI rioR sledpdbimers,

Shpmarbonatds @b@g@%ro&éalb&}m@ labiave foly{aproldteodedlr i C

al so included as the warp yarn. However,

wlsﬁbxcgpﬁrb@txr#a%) RW&W%&P@Y@@@P@S‘H@ ewhsé*éwrméblsphenol-A
P ok, A ATTRLG b AAAR s mors o

Hidrtid/ lenel ghgol aml pogmstar (OlﬁUCS PaieBb Applicatioh Pﬁblixkaeioﬂ 3801/0051832,
t Percen of Cb ent on, Tot al ol i r

S e i PR il P sl Srant e iie afiypaly end

tbk‘os@llxhﬁﬂgiaéeﬁyastt&s@fb@dﬁﬂ u.e. Falﬂﬁit Nony by a8 apgiyd pymerizable

standard FR-4 epoxy resin (EPON 1120- A80 resin
PRI @#%ﬁﬂm@wwq@m&sw’i iy b S},é’@fe@ﬁ Npe&3p2.64h el ﬁhree of

[

Nk s R T
dealignizetthat this & ap exerepaing Inbt/a ecmprichdlsivef hsjmf BalyerersGppyopriate for
of Pitt gn Pennsyl vani a. 184pyp _3o0 pol yvinyl

ﬁ&f?BFP@‘ é Shich i s comercially available fromlSP

Chem cillese flyiéy B&d thisemorkai&ehat é{gﬁéedlt%@roduce any of these polymers
gama- egC|dox propyl tri nmet hoxysi | ane, whi ch

c%?r??éf ¥puict 19968%{391 EBMRANYSS SHE I WY&?&?H%%“&PETBW ’y), Sigma-

T

g@%ﬁ g\é‘eﬁﬁac 2 ;}\’f(z xg}g}r %%1? ?ttler? l}%?ﬁg& ];’/ré)lducts éOnt\'i\\ﬂo, NY) Those skilled
o thresarcvil tego gnizzithah Bhie 1§ aoere@ilany troo a € aOompmhanmm; hstfof polymers

Tarryt own, New York. 187PLURONIC(tn) F-108

pol yoxypr opyl ene- pol yoxyet hyl ene copol ynmer, which is
commerci ally avail able from BASF Cor porati on of

Par si ppany, New Jersey. 188 VERSAM D 140 pol yam de,

which is comrercially avail able Cognis Corp. of

G ncinnati, Onhio. 189 MACOL NP-6 nonyl pheno

surfactant, which is commercially avail able from BASF

of Parsi ppany, New Jersey. i bopoLARTHERM r) PT 160

boron nitride powder particles, which are commercially
avai | abl e from Advanced Ceram cs Corporation of

Lakewood, Onhio.Chemical Co.) to the fabrics using a

pai ntbrush. The resin satuBated fabric was i medi ately
"dried" and B-staged in a vented hot air oven for 3 to
3.25 minutes at 163C (about 325F) until the desired

gel tlne of 124 seconds at 1710C (about 34CDF) was

o o oy




support incorporating a |arge nunber of holes and
circuits. This is consistent with thedrill tip percent

wowe@s/odies@ shown in Tabl e 13B above. Mre specPET/Us100§002756
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it would be expected that | am nates that exhibit |ess

dapgropriateafop s eendpphieationso Cochodyrhérs axdYbbblbnds@TShe above polymers
devi atl n d| st %btﬁe because the drill tips would be

sHAY plsp ?B?e dyvithdhgErventiotber of drillings. EXAMPLE 14

[ 0407] NdtBraEXRIRESnth anGiitd h A6 m@ﬁff{eh id QQLLH B?@/Q s before being
wear tests were conducted. Electric grade nrna
Cagenpolated jntgrad aggmepates FavexaBpR, dibtbul tissuen umryrb@rmedrg) &pose

TR R R B SR R e R G e
vm’ru?l@?rﬁ:nﬁﬂéialfzaﬂ) bbﬁ‘e f)irﬁﬂlbﬁnadnkaﬂﬁﬂiﬁ\éﬁbﬁhon lg? %1mﬂi§) 9artlall
fabrics.i.n Sanp and K K were woven fromf Y

ySEHDEalizing B(?fﬁg’aﬁr%r‘s% Wﬂlﬂ ffé)‘ &brogs perieips withia the ssye. For example,
ChuR 3bleR IngayHeZ S nde int AUSKs sbﬁtfgﬁg E}éﬁ’%f o8B! $botlt 8 hours,
and Tabl e I4A bel ow, respectively, warp yarn

hafiar mdichithessoltionds sewtrlized Qine $kitedinfthearemill mbgmm that this time

TRyl B TR £ SRl 9 o PO Ao or
Basinpld nralﬁllﬂ‘asoglcl]naﬂd nidy aSeisyih &aMgbﬂ@ofE@Mh@ c¥Bdgden fibers, as

PPG I ndustries, In ommer ci al | avai |l abl e
1 kP PN e tharice S e ethea g 7P albefor bony tissucs

f AhehathRlyorR Q&cﬁﬁ’oﬂ""ﬂoh B’Pﬁoﬂgaﬂié%tar &8 ph
bi nder. 1\/%3{ PVP K- 30 p%l yvi nyl pyrcr ol |p 6sﬁl:lat\/\lz’la ﬁﬁ;@ may be
coaeherisally Jtigredstamblsish er shalsen, MR dCiveitouhths additivapfighrasives.
g':vn:é AR Irsd %chf/'%bﬁ’o&ss ? ssucs, €8 c1a11¥ tlf 38 80%1?1&% cloélagen, such as bone
candrterdoi,ahdybecradskiadked béfomemrﬁoﬂﬁohﬁtﬁbﬁ@nt@@rcbﬁfpam@ M @friety of

rr wn,. New Yor
R e Ao mtioms et e, o
%??@{eg%ﬂhﬂ%rmd 1Ee{h91 Bk h Wa o sy adt d afihi @
w
1*9@6%!319@5@@%%@%6%@@?@ yith Pplrpdipxysupdinimids (NHAG) will

Bédgbn%glggfl%g gﬁﬁlmgmg gg%tggié;ﬁ% ié‘%o(g.%br TpH 5.4 MES buffer). Acyl

Qziitsh ambgermplm naturdl%&i‘sﬁrrmg_ bicyclic compound including both carboxylate

AA nttii--ff oaammt i i ant negri gal , ich is
OTTRTOR e ey SR B Pt et Wk ciltessm 567 SomSigpmons, f
Grrenwichof c@lig%ﬁ Qfdsﬁ%nk{r@"c@bﬂuqﬁ@? fdchH’é $tEBILIYMROR of tissue matrices,”
subsequ ntlé ormed into preggegs vvlé an FR-4 epoxy

reieRnea PRy Biochgn ofl 92%(1@ &3¢ i§2UIEOY. 098/ le9§|1 B tb§/ contents
t

I\&lbﬁglodrf ﬂhgdﬂh% L&G@:Olz‘ﬁgﬁdg Hég%ﬂp a/qgfe?%lﬁg] %‘F&rﬂ&t itively, hydroxymethyl

fnhémhﬂﬂf%wm rncopagenrmayobeueepedwifh g prliramyrmaﬂ escond4rg amines on

TR5e R 25058109 B P 5 B SHE SRR S e

| 1ﬁ<|5‘ﬂrpt&hﬂedil gertiep rtRegaicherStatdasd E0BPRAIGHE hnef sudP aFmono- and
pressure of 300 pounds per square inch

t (17900,
(@53 ydes, Rolmpa@eap@) sf (gpnipg eeHtniRciing et wialenymetallic oxides,
t
B G e P 2B 35 iR PAerifcaon or
i nches (about 0.165 cn). In formng the | am nates,
ei ght prepregs were stacked with copper layers in the
foll owi ng arrangenent: one 1 oz/ft2 shiny copper |ayer
three prepreg layers one 1 oz/ft 2 RTF (reverse
treated foil) copper layer two prepreg |layers one 1
oz/ft2 RTF copper |ayer three prepreg | ayers one 1
oz/ft2 shiny copper layer 198 ORPAC BORON NI TRI DE
RELEASECOAT- CONC 25 boron nitride dispersion which is
commercially available from ZYP Coatings, Inc. of Cak
Ri dge, Tennessee. 199poLARBHERM r) PT 160 boron
nitride powder which is commercially available from
Advanced Ceram cs Corporation of Lakewood, Chio. 200
RD-847A polyester reS|n mhlch S connerC|aIIy

-~ o~ s o o~ NN A



207 A-187 gamma- gl yci doxy- propyl tri met hoxysi | ane whi ch
is commercially available from CK Wtco Corp. of

waamspream, New York. 208 DYNAKOLL Si 100 rosiPCTHIB2905/002756
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is commercially avail able from Eka Chem cal s AB,

e ordQSs SERMA L ENGRE vﬁ\tﬂ}%i/éﬁ&% Jislans, ﬁbm%@alcyl azide groups,

mhlch IS comercially avail from CON BEA, Beneél ux
ﬂ@@@wmmogm@me@aﬂ jte d@rémp@sl ayl othagri Imtemb;functlonal crosslinking

F@%&E@,Lhﬁakﬁjﬁ!ﬂ% e%eﬁguﬁ%g}lgﬁxa% 18%%1%%%@1@&%& d ﬁg%_aﬁ%may also be used to

pﬁbg&dxﬂqﬁb@@;&ltﬁﬂl&s rmi yalyedshifhe tiesuedp tHeyiveished o remotddl
5 an cou t erpart .to PLURONI C E- 1_i08 212PQART ERM

© Bapesot Hiet Ftefialp GRS TAS kg AEFRIS opay| 315 be used. One
aékﬁleld%m}ﬁ afrtr\ﬁll'l‘eﬁﬁ it tRERMRS the Bﬁ%ﬂtdoﬁ&rﬁfatlons of cross-
Lakewood, Oni o. 3 EUREDUR 140 is a pol yam de resin,
viHikig agents @nﬁ@p@be@pn iy Kir[tiapdesired dagrer bhcross-linking.

o 84 Tk BRptqndytMaghoiogtyalif fd obhivng Mg fon g

\ERSAN] Betivdéh b6t 5 wdigh36 pdlymSr ﬁ1cBabd%16 9a We?glft%&)olﬁrﬂer For

B oo S s iy

esjual Weigiab bisolimercAatbbRg The fofortibndof the folymep andPbshe-will
EXANPLE 16 ﬁ%ﬁ%g Uncl ad Iaé?#giesnm%reeggggmf?%n1tﬁe

rfﬁﬂ‘éfrﬂP%P%thélPﬁdm%%hafuﬁél DEoRselies 9 hecomppsiie ringuding dptigue, strain,

r
UL BAE G R 0P SIS Ul g ol
i raspon&E2o the c;qnqimsue wilbvarneiih (tlaet;nupoﬁloﬁzbf pelytnermndabone One

abqut, .1..27 ce tlneter ul ar. pi About f
R o T e e R R i e Pttt
ahebe pbupaitich dbifa rafigd dfRoibesiRonses Bptitizepéadpaite F aldeSired

fil]. direction. 26 rectangul ar pileces. from each

| RRGREPR F&fseXé{E’PIep%Iﬁ%ar%me%n%letWaomm@w B3y hpgsepdo test
G cdh%r@iskx%l stebibth B gtifh{esscgfrtﬁé:cgo'rﬁﬁesn\’ye t%ll§ hEY bR LAREEd on the

in reflux apparatus with water and the water was

rovwgsite fovamagpodiriateTiesiodaf Gme wad tha motawbelict prodiaity arfddhe amount of

%ﬁolﬁgr% i3n (%t e n Pg}or Ircglas 15'?&% SSOh ¢ {%egmgn ?8%1% seer:]aed)
fan@]m::&hdfhel vedigin ahsngwef ﬂlemeinpb@iehﬁﬂy bé\nféasﬂiié‘d &tbr @Iwﬁbﬁtiﬂn in
nat e de, usi ng a conventional heatcl eaned and
ﬁ?iles%é)ah%ﬂs eﬂeaﬁﬁieané&ﬁé Vit Apraiongirade yashey dretrdationis linear
' d? nbX afPhRctnfcar teffﬁfliéI JPeheliRGihed trnét@fﬂl%il%ﬁow"éﬁéclﬁhé@m

fabricated and tested according to t he above
preshawieal @roferips 93 thFlsemppdictdepiedes.shear strength of

both t

vt SaGBRU AR P B0 bEoRL 5B Al ARIRAR &
ancmcgvaémntsehwlsorbeTc@hibmeﬁ |w1thwhe Ipelyhiﬁb‘r |aﬁdi b&ieol £ e}@eﬁ(nple
BB wact Tesee instipns, ST oA o g edu Sl ppaon. For
Sxainpe, DRMPRSd BRswiHYbe tHRBa u@@y 1!11@ PRE&GH s\l andrafise the

di scussed above, the control | € was nade using a ‘
depdrshen pfgrbwHeaetow saetneshoan @nom gehelie Pratpin may Thse be included in

t.hi S1.|.am

o R sl O 5 e B PR BP 4 ecibonthc or the
centineters) to 214 PLURONI C F-108

pol yoxypr opyl ene- pol yoxyet hyl ene copol yner which is
commerci ally avail abl e from BASF Cor poration of

Par si ppany, New Jersey. 215 MACOL NP-6 nonyl pheno
surfactant which is comrercially avail able from BASF
of Parsi ppany, New Jersey. 216 VERSAM D 140 pol yam de
resin which is cormmercially available from Cogni s
Corp. of N TRI DE RELEASECOAT-CONC 2 5 boron nitride
di spersion which is commercially available from ZYP
Coatings, Inc. of Cak Ri dgeé? Tennessee. 7 2118ft
ROOPPAAQQUOUPEPE- - 99606. , ., 5555mi i ccrroonpnaarrttiicc
dl ei i essppeerrsnsiwiohi ich is commercially avail abl e
fron1Rohn1and Haas Cbnpany of Phlladelphla

o N NS o o o g, N OOA SN oy T Y




2280RPAC BORON NI TRI DE RELEASECOAT- CONC 25, which is
comercially available from ZYP Coatings, Inc. of Qak

woR@ge748Fennessee. is an ethyoxyl ated di-tal | ap€r/i805/002756
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BASF Corp.[0427] Yarns sized with Sanples RR and SS
VESBpd4RE dA@ﬁat&% alagm)e séwétivel@ceﬁstﬁﬁﬁﬁeh o 3 Héar%ﬁ@smxs Bf the
into 7628 sty ric. A control yarn, was a
cenmaste amng/ﬂ)@\lwmag teehrtmubs descyjbad sbove. sthe gharsnrface of the

PR 60RL L EESRE5 L AR B

( thetlaclorbd @fthé hager” \ﬁd)lrmgnmé tlﬁaﬁnéﬁf ) pomﬁﬁl dAltisOsunvenyer of the
|ntoa7628 st%lef (9% The_ si zed vlgrp and, fill

CHIRRSHE {FRAR 45 e syage thsrstaghie Aoy AR SnHEEY g afigigion,
VBIbRgleall adB@ comPERek idyt e c%vﬁ%ﬂc/}y hiAydd t@'tﬁ@lﬁﬁie or polymer particles
co osition that increased the the warp yarn t

pie combinaipipForexgople;milene eoynling ﬁgerftabarvimg ﬂ‘a@emrlt@yl

]
t 1y e)l(}@ f%?ﬁég%a})tégjoﬁ%s]r%%’@eta&/tgégeg écr) Eﬁ‘ér:] qeﬁ)% c‘fes%%ugh the silane
prighelutogsactise gtmlupsbleajbllomol%&]lb{l sﬁhﬂBiﬁoﬁc&]’&eﬂ&f ldo&'ms'b agent
N@thod Jor AlrtPergfablllt extlée Fabri cs.
EPROACHIRY SRARA ?Haﬂw ¢ 4t 1Pzéesv&s\YéWsm.d§nsﬂy from

shitial Bale@uet hailiaby fe 480y v?s%%e@%%%?éd}bgfampar tially
am dat ed pol yet hyl ene i m ne, is comercially
avai | aBFeé)OP?P@ﬁhtﬁBASCb@ﬂped @?adlnﬁ?‘i?pl @hatly intNewadelyofyhapes. In
2 o
oo AR BERIOE XL XBRERYY SRHIP e B8fed inotuae,
ottt ktnlkatlomfa sﬁwrglate;\pamclﬂemh‘ém lstra@® 28ildBstrand, coiled coil,

gammp-gl r hoxysi |l ane which is

CORMBRER PG T Rt mish By eactura E Soratipariaes Bbeciooth tooth
Tid0t, oY, poedk ofdole, widge A-pbHRh G HvB®sd é'flﬁfdbpﬁﬁdl threaded
orggno si |l ane couplln agent which i s commerci al

flefb e ors RPN Becamrqste wiiPomedin Taekdhaying %NQIWPG ofa
Y
ottt Gt Sl B e TP R R otk ele] desgibed oy The
H{gmgmg rq>f vaimastac]ﬁﬁg uﬁiUiBRﬁNl rﬁﬁ}t i3] ad%oil{t&shed by injection, pressing,

an 49 |§31§P ¥r§x¥'|,oi ne Coﬁ&# ] Carei tﬁen solidified

F?@Ieﬁvlyﬁﬂﬂmtal INeMs @@g S&Mheﬁ%@&hﬂ@%@lﬁn&h—zaﬁ@@ or crosslinking).
a&éyoxyet hyl ated vegetable oil which is commercially

Fmaitely. ThesaimABitdvayPsanelied int37 bigslste. s opeYnds) that is
be%?ﬁt@%ﬁ%#@fﬁ%@q Qe ‘eﬁﬁlp&gg ?%ig}gg«gﬁl%?ﬁlﬁéd # Jelther its set
Diog@iios jopiis f\;ﬁmablgsbmcutl(m S- phenol A glycidyl et her

oD% Ao, e G0y AR LR, e

peatibodlhérlt| Boyefdetivddartivisare doalbindaebwith @@bRefAtb ifekeh a precursor.
is significantly | ower than that oP

les A and.
tsﬁg&rtgﬁ F?lze%‘vg HSUALY R feoved it 4Q56 nshApiedo berpmttic; frpwever, a
[062H patislels6lve 1é ﬁl‘ékéﬁ@@ SE?&%I&HP/%B@VenE’sq Lindd Waﬂ%g 1§%& difanols,
forrrulatlons applied to gl ass erst wer
digkaseswad ethyrs\end anxiures of anyfofthese.. Tlm}stscmhtannay tiven gktruded at an

N T —

Total Solids Basis 239 pyp _ Q pQyyjhyi pyrro iidope
which is commercially available fromI|SP Chem cal s of
Wayne, New Jersey. 240 STEPANTEX 653 which is
commercially avail able from Stepan Conpany of Maywood,
New Jer sey. gamma- gl yci doxypropyl tri nmet hoxysil ane
which is commercially available from CK Wtco

Cor poration of Tarrytown, New York. 242 A-174

gamma- et hacr yl oxypropyl tri net hoxysi | ane which is
commercially available fromCK Wtco Corporation of
Tarrytown, New York. 243 ENERY(r) 6717 partially

am dat ed pol yethylene imne which is commercially

avai |l abl e from Cogni s Corporation of Cincinnati, Onio.
244 MACO_ (P 10 et hoxyl ated al kyl phenol this materi al
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and those wth the addition of 35 nmparticles, the
st andard devi ati on of the nean increased to about 12

W 200389486 t he nmean val ue at air pressures wWhePEI/Uk®05/002756
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yan1is in transition between tension < 40 g to tension

}I?] 128urSor rﬂ_d'yaaersﬁ%e@ 'Byl?ﬁéﬂfﬁ%} ABndiQ1 ggmﬁn% Qk B@tﬁp‘lﬁ‘ die ¢fbodiment, a
e transition between a tight fil anen le to an

omﬁom Pf taprsalverb inremey 03B }hﬂ}i’iécurscardxeifqre exf@rsscrln Alternatively or in

t fg}% é) é}u{w themgtﬁflﬂdﬁgﬁt?'lﬂgldte? %I esleﬁ);({/tg’hé:teljuﬁé }érg.cessmg

t methbdd witeret wdilinowa to dsigd nlunqd imthagh Fat exammg tiad pre@wsor

air. pressures ared to the rs with onlg t he
iR R B Sere s ot F LFE@r Risooioyfarls hgreppent
Um&mgxwwmamnsgbedecreased the interfilanment bondi ng

of the filament. [0437] Thus, with a 5% by wei ght

addi t i I@r@n@ftﬂystnﬁrﬁnmmmm ewploying 2 preRyTARis bopg particles and a
AL St 8nt i Ll R8 e BREESE LML bERRY g st Forming the

i flggeﬁrgatel aFnEﬂtan‘lpdm dleriqg)né pirticlasl anahbmgmgtagg)mt solution may be combined
Addl i.ona

PO e PRt B FhEiocBBe ndiindBpinging aeent, may

t‘tlilfﬁcafstf hlded ex@ddéd)er hatest p‘rb@é%ﬁ&l, astilidcusded aB&RY rast to
t he snaller particles, the 5 mm particles reduced

t he i nthsndingagent ks ardiseent §?Ff‘ah%]“‘1?1ﬁ$ gidfier dipyetlyyor by forming

d
PARE ke et TR QUL Pon MY bl HopBic findif agents
plaﬁlﬂii@:a ostad pitlé, andtal hydyoaidat metahealf ofl caurtporgsyic bhergehig acid, or a

din | aments by the .
A PO ePT B o IR PATEY ardou Bl - More forivea
Scuddiunﬁ) Mombtsaﬂhebﬁétm wdfliaglent, fdrickamplal sn dR4lideaaith metal,
bondi ng to occur. Since botﬁ. particles. are effective

i 8T SN g Yarigtyrof approBrate soly grig and binding agents arsidisclosed in our

bioRehaly BRNEIS PXi8ht Muriib: bags @t ﬁle%m%rboﬁf%ﬁ&%fwmcﬂ ate
belleved that the particles reduce contact of

bnerIRerated Aeiegpyiferench elsue featwdimendy t@bymdsmgemtgs atleast
f i d - LE
0L 00 8 B N By L5 vt

DedbMoyal tn pravipitetechnbindiag afunt oanipastirfages/ef thtsb@m&teﬁﬁfed elements,
1 b|n er co ﬁ]tlons w th varns coat

h d ed
Wbt FoIBETR 5 LAAIBLT BS BRSORRA DOV BYE o bioPHED GisbEpovent s proferted

@(eiﬂp‘l‘drg SolvdEnElQaPRlct, 1ORS aPtanbRexkRbAGesR Ah&s BP¥iktures of
inthe following tables, with the solids conponents

| 40¥ 108 Epep Table 21A and all the conponents, grouped

t 0323 ?rgtgfe& cﬂ%rt%(ﬁ zggg&ﬂ'_}ﬁgfl Skg‘uml S opi‘ta%/ g%rys\xélll tend to be

fahgmd?i@?@ktgdﬁaxﬁﬂél%ome) gnovite. c’ﬂhmaxsayattédﬂqﬂchmd 1% @xlrﬁiﬁng dorfiposites
b Bt tinds B BB SHERUPRR R 496 fing Rl Toughly the

ek Yadpe A, betpr@iudediwith diffebdht PHkhidti RIT RS ¥R ed particles, so the
tw sted fromeach faorm ng package. A warper, operating

ahiregtipneefdhe pariglesgvithip ﬁaelawn}b&@dj E7oHD 9 ﬁtédﬂ@g it varies across the
yards/ m nute, was used to eval uate the payout of the
bobbi ns. Approxi mately 23,000 yards were renoved from
t he bobbins during the payout trial. Table 21AStacki ng
I npl ants for Spinal Fusion This application clains
priority fromU. S. Provisional Application No.

60/ 540, 375, filed January 30, 2004, the entire
contents of which are incorporated herein by
reference. Field of the Invention The present
invention relates to an inplant systemfor fusing
vertebrae, and in particular to a set of units that
may be stacked to accomnmopdate different intervertebra
spaci ngs and curvatures. Ba¢ekground of the Invention
Spinal fusion is a well-known treatnment for severe
conditions of the intervertebral disc, such as chronic
hernlatlon or degeneratlve di sc dlsease Adjacent

T I a o oy



am no aci d-derived pol yaryl ates, polyarylates derived
fromcertain dicarboxylic acids and am no aci d-derived

waele@hemsse, ani oni ¢ pol ynmers derived from L-tyPOBUSI®N5/002756
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pol yaryl ate random bl ock copol yners, polycarbonates,

pﬁ?ﬁ RTAVHDRNRER Rl g dd Shikiy PR 3565%%19& B Stheking units t
gﬁh dro% butyfat%g) gpo yan%ﬁ eres gﬁ%@tho CAINE Hnits to

eﬁ’tt @)ddlffmeyfelgademgmoﬂﬁssphenol A based

pol y( e al kyl.ene L col...

and po yes?@%g’&eorﬁt eri v ?tl’eyvfggn%l 'i%'n {%8 1% niﬁ@ ttion to

oﬂlosemfsa’dﬁdabov'Eh &obetwnie rbbh@bﬁ&reﬁmy pireicles may be combined with a

d@ﬂa‘%ﬁg:y OWz'i gﬁ@p%isggl y de og‘g ;sql) OIngétef elljsl clle%cnbed in our
C&ﬂﬁﬂdi@ﬁﬂ&ﬁ@ﬂ n&fbdr 1@?’7‘3‘551'39 eénltlﬁé@“ﬁ?)%gbleoind%ﬁéﬂfé pSlymer

t her eof bone partlc es may be obtal ned from

abﬂ@@éﬁ@@-ﬂ? a6 imethod|of agreiuridondbereot, ahbgherd & U &nBatenyrPublication

t % 800
g}rqzs.ggg}g sk gz; %Q%gugé;goﬁ]g@glyst% e nﬁ?l%é Eﬁ@(%er%% B {&ence. In
ofn altw:maltms enbsxilmm baneer peuamhd Ieirtmlmraminbﬂmﬁ ovith a monomer or a
sur.f aces hav a wed e shape

ile
CPBE Rtk LBt R RGP A e LGRS Spa; andiglosed in our

CEPnaing pphckibsPlundRP 10/68€91 2“ %ﬁt’itleﬂ “B?Mhbﬁ‘é bed %one-polymer
connecting structures to inhibit relative novement

bEHRROSHE ][ﬂﬁ@ﬁﬁl(”é)u@hsheﬂ@éjb}e% Pa@gﬁ%@l10@t}qnmﬁqe2@40146543 and

p , k

ng({/ms’g? m?iél%g ngolyl}(r@'lhhﬁéésfor gétgégbgga’msg’?ﬁeg %htl cogtseints of thh of
swbigh aregnetrparated haslntb(y refebdnbé.t Tth]ﬂ@d[ﬁMldmltathMrMC and bone

adellrfgc €8 oiescrb g gﬁ % :Iu}cg)}gelr ra:itc%&t% gl?c{l ﬁgf@e ogsgtgcg} of chemical

Tlfteldﬂbéthf@&l ﬂﬁ&)ﬁarﬁb&@ atdhk YeBmiRl, adrE@in@ AR RiterTRAA strength of the
fasteners f.or connecting inserts to one another (

sEPARsite qndypgreasing; thggnters to wawbéhesmcludﬁdmeynd@s can con'tﬁqbute to the
I
ARSI Bl LO2hnbOSk, MR A26L o, o couiv
i metrmzsy lvmgdded)wnht baneprr edrainid mttldfieﬁ tesadd sheﬂnﬁ:,al Bmctionality that
Chchegls zed X acconnnda E} astener. The nethad
o PR ARG s liRed 8w erwepdige aPblication number

PrO#66E [ds5s, amelklad i @@pmiﬁg a@htOfor bitkopaaik BeMitte Ml PAbRshed as U.S.
flngtlons term "bi onpl ecul es", as used herein,

u‘?ltFaE?faTéfg 008900862 thy @irg eongents of vwhish aes, inegrpergted herein
a:f}) dfrenR€ PTARSnp ot féBH@a{ti%gttécﬂﬁﬁ ues Wi lc@lﬁ ogl{':c‘i%ns disclosed in
car bohydrates, sugars,|ipi eopro
gqowmmlm‘enwsU SI Pyierps DlosiSmR99,9890.4, 03381, 6 ;29i4d587 mdos 4)40 044, the
ti ssues

f.ound an
Bten o af PR e B G BBl o Rt g bt fo the
girdduction af dtyckgemited {e g., by synthetic or

reco nant me For. exanpl e, bionol ecu
i ncl % an%{!&f ea’ﬁ’egwt Staffing an’f%nabél?ﬁz%%%ateﬁi ehemameg that is
Qhﬁéﬁ&bﬂﬁﬂ‘fﬁﬂﬁéﬁ %@ﬁ‘ﬁmgﬂﬁ\}%ﬁ Qhd @éﬁ[& Hfﬁt'iactmﬂ hotdBe %§mﬁos1te while

cyto |nes - cel response nodi fiers suc as gro
fra@ﬂf@mglgatheln@ﬂ@mhﬁmngthfﬁdtean@eneimmhbntbnesmplamm riéyscarefully
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factors include but are not limted to bone

nor phogeni ¢ proteins (BMP' s) and their active
subunits. hi sone enbodi nents, the bionolecule is a
grom h factor, cytokine, extracellular matrix nol ecul e
or a fragnent or derivative thereof, for exanple, a
cell attachnent sequence such as RGD. The term

"bi oconpati bl e", as used herein, is intended to
describe materials that, upon adm nistration in vivo,
do not induce undesirable long termeffects. As used
herei n, "bi odegradabl e", "Bfoerodable", or
"resorbable” materials are nmaterials that degrade
under physi ol ogi cal conditions to forma product that
can. be netabollzed or excreted mnthout danage to

e .




human use |listed by the FDA under 21 C.F.R 330.5, 331
t hrough 361, and 440 through 460 and drugs for
WO eG08074880y use |isted by the FDA under 21 C. FPPE/USDO5/002756
t hrough 589, all of which is incorporated herein by
r [ t 1Se:
s e R R 13 R PR 2 ARl p ettt e
" ghagadit, exenayhistd theretiond preosiiytie prompitanell hegretion. r Béchnijues for
ot deter,mi ned or. requl.ar f.orm or. configuration,.,.in .
oL I e B R ol O Slyiabl g aBd raotacing
canithblgeo@podies (r@Uesdribbdiz db@pendirg @plidaiom Filddl ditthe S&hé day as the
mass of no specj al forn&@gnd is characteristic, of such
> ndtEeRt apdcationdsmgdixprest Med o BL8EIeL45 6 (Ihesthe epiteceatents of
yBi6R arcGR rafell Réreinif B¥encé.Ubes, teeth, bones,
portion of bone, wedgés, cylinders, threaded
cyl i ndether enabpdimends pf theinvaiwnpritlds eppevent todhgreskidied én the art
S o - Ut idg . [ fers he conpressiye .
oAb Aot It e B REREh br BRI B BUBMIRTRR iR Moo 1
hia sntbreted thaﬁtf&rs@ecdﬁéago? hg{csé)?ﬁhipgds(balcoﬁﬂérﬁ@ ad $ih@lary ofnly, with the
containing 0.9 Na 100 Wal er 0 m ni mum o
10 50 St it o e TG boe Hglimed bosah Pl
st r eng¥hadis ci@imydl ik: known neasur enent of nechani ca
strength. The term "osteogenic" as applied to the
ost eoi npl ant of this invention shall be understood as
referring to the ability of the osteoinplant to
enhance or accelerate the ingrowh of new bone tissue
by one or nore nechani sns such as osteogenesi s,
ost eoconducti on and/ or osteoi nduction.As utilized
herein, the phrase "superficially dem neralized" as
applied to the bone particles refers to bone particles
possessing at | east about 90 wei ght percent of their
original inorganic mneral content. The phrase
"partially dem neralized" as applied to the bone
particles refers to bone particles possessing from
about 8 to about 90 wei ght percent of their origina
i norganic mneral content, and the phrase "fully
dem neralized" as applied to the bone particles refers
to bone particles possessing | ess than about 8,
preferably |l ess than about 1, weight percent of their
original inorganic mneral content. The unnodified
term"denmi neralized" as applied to the bone particles
is intended to cover any one or conbination of the
foregoing types of dem neralized bone particles.
Unl ess otherw se specified, all material proportions
used herein are in weight percent. Brief Description
of the Draw ng The invention is described with
reference to the several figures of the drawing, in
which, Figure 1 is a schematic illustrating stacking
units according to one enbodi nent of the invention
being inserted into an intervertebral cavity. Figure 2
is a schematic of the arrangenent of units in stacks
according to various enbodi nents of the invention.
Figure 3 is a schematic diagramillustrating the
pl acenent of a cap-shaped unit on top of horizontally
stacked units. Figure 4 is a schematic diagram
illustrating a variety of exenplary structures that
may be incorporated into stacking units to inhibit
relative notion. Figure 5 is a schematic di agram
illustrating exenplary shapes for stacking units
according to some enbodi ments of the invention. Figure
6 i ncludes schematic diagrans of stacking units
according to exenplary enbodi nents of the invention.
Figure 7 is a schematic di agram of stacking units
according to an exenpl ary enbodi nent of the
invention.Figure 8 is a schematic diagramillustrating
stacking units according to an enbodi nent of the
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may al so bejagged. O course, the angles and
orientation of the texturing may al so be varied. Once

w0 p®ent48s i Nto the intervertebral space, conprEGEUSN0H002756
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the vertebrae on the unit's protrusions and/or
recesses engages themw th the opposing surface. Sone
exenpl Alsysté® XérUh@fid fsish OferieBrak] @pRisthg: St acki ng
units may al so be connected by neans of ?astenerl ess _
nechan? BiyELity eftstackivg ieserts fog plaserpend i fn tgrvestebralispicsneach insert
and recess ; t : | Bdi v . '
protrusi ongé) ﬁg’;i/ﬁ@g%icﬁﬁ? ﬂ%{%? girlgr}ngio etgj %?{é%lgg(%gﬁ@nng;ﬁc}ggems
i ndependententieddgdet@ barcompatithle polysien iting eamiposits hafingbsteogenic
shape with re lIJ,tI.ar, i rregul ar and/ or random di spersion
using a si MgPE $Hape or a conbination of two or nore
shapeswhdrein aeuBsEpbFsaid SR Jfis@igiEsg ilRePSay 6 st16664 & fit the
pyram ds, pegs, .pl u%s, .and bl ocks. The recesses of
eachi nt er coHREREISGT Ehsitbterrgyieyal spacet he f or m of
t hr ee- di nensi onal i ndependent discrete or continuous
CAVi Ui B bteAHY cBOARSwHLR thE&BBERpatibld A& is BfdeSiadable.
random di spersion using a single shape or" a
conmbi nation of twp or nore shapes. For exanp

¢

: ! ! ; l e
r ecessEf YtPnaf glags 1syhereiadhe ipsampatiblenaligne is a¢lagpd fom the
pits, Hel : i [ il . s . .
O o7 P A8, SR 86 Ml S cBlncg, o, i
pr ot r ustdrelies, pohdadtis ceisls palygipgolisacidopdiylastic-va-ghycolic acid,
mechanj t.hat .requi.re rotation or._other L on, such
as th :Beo zy dotide P OE?%%(’) R gge’ |p8§/&l§<_:t1 T NN N ng'é'foxlah%r?e
are shmiyraitoniteg poEhdrodybatya pelyhyaroxtvaiafea ?Sﬁy(ﬁrﬁﬁﬁene
abut oq not her . need not be the sane as the texturing

e e
of surd %@Zﬁoiﬁﬁﬁ"m%lﬁ)v rRobdydepryalkanoates. rodvithaspazenasc e s
of t he,dhRYKGIHo8H d{-’ar%
i nter Iepoc'}f((i ng %qha%iﬁ{sersr)]s’ Egéjg%abgeg{yco Fg@%agl%f s, polyarylates,
pr ot r LEaeracid derivpd polpessrs, mayndeidibadd polyneirs] ahtiro-acid-based
st acki ' . ther,. while a.different surface
t ext urpreg),gl)'n?é(%ér’tt anlrgr%ﬁ%s,e ngrsofyr?sb%ébaﬁ? P&@‘faﬁl?o 5
used tmolyanylate phartdaeeitichlaiblerbinfers, baysmg@:yheﬁdm, téllulose, ethyl
agai nst . the syrrounding tjssue. Additiona

frictiGHHFsR Biserarsteduecelilay 39d blsods therrofisianh ethylenevinyl
t hose j ' t e an
o [ ap o b A8A8Y, pol P R ) 1R R0, ).

st ackinedy(erepyléumagrates) opdiw(camelectved),grotyamnidasnpo Iyammot dvals,

i nter . t.h may neverihel es till

et uds EaHE iRy R IS RIE hofestidole seinpregrancs.
of i ndmpeaidadmodifietd polysioohaidss, redognbimms velsiohd 8f Bological
after inserti ﬁlg For exanpl e, gtﬁingue-i ngr qove
geprretplogy“ﬁ%%s '_e]ﬂg@d pp NenpobRBHNEY. RekitHePhsHe: Palystyrene,
sl i de yRlyeBErsandnl bi6dbgtddabls pbRufttahes, :pﬂfyﬁfe\éﬁr g;gi}nlghes,

{
space, or the stacki ngj units thenselvés ma rrse a

t ongudohitigha@veodisdens). mplyéeshylbes vinyleyetate), pelyadropidernche

previ ' Lpterlock wth it.

A tor aapryl 0 ShH ERaHEIREL bR Ry tlsl botdemytene
ext engobl(ehyenauedds) esniad hadidagyddipeimcatbobstes, laatke dcid-derived
around the plate and wedge units between themto hold
all units together via interference fit once insertion
is conplete. Alternatively or in addition, stacking
units may include protrusions that extend outside the
intervertebral space. These protrusions may be bolted
to brackets or plates after insertion. Conversely,
brackets, plates, or braces such as those used in
traditional spinal fusion techniques may be screwed or
riveted to the stacking units to hold the inplant
units together. This allows the stacking units to
behave as a unitary whol e, 3gngaging a | arge footprint
on adj acent vertebrae and exhi biting the nechanica
properties of a bulk inplant while obviating the |arge
i nci sion that woul d benecessary to insert a full sized
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may be used to Iink adjacent stacking units include
those described in U S. Patents Nos. 6,025,538 and

WG 20007484, the entire contents of which are PCT/US2005/002756
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i ncorporated herein by reference. Additiona

confi 18RS polyaRIACKIRE ot BbfnSehtf ldidR i i id-
di scl g%g% ill n O’LY? ygg}tpendi ngeappfn?cgg?:agn pl?%P?i e1 s %%d amino acid
U. S. Ritized diphériolss atipwin phymeB0B8iveb56@4d,-tyrdeme; grotyarlate random

of whi,gh,are incorporated herei reference. |

anot nef o sBab AR BSLPLBRAS Tile iy Sb i peidhved

Wit h tgul@esteclasionidsi e (hydsoxsbawiatdsh polydhliRirides, tfty(Bftho esters),
pi eces YO and, 72 hayg¢ghrea?ed surfaces. A central

uni t APYHETwBsBhIRLARIEIRY Y Rhesarssier), conglymgss of polyalkylene
i npl ar%l}%ol Mhd gd'lyé_shs?, Al REY RIVES BRI Bhdidaliof GGRy I above.
central unit 74 is rotated with respect to thée ends to
engage_the threads. Holes 76 may be included in one or
nbre ofhersyeerpd clsine d ewhaginghwibipcompagibleaetymagr ivpleptrqagtive.
to facilitate rotation. In addition, Figure 7 shows

0nly tTeRGstShdfkiald 1URhésn th! Séthdide§ JertiB

Wil | regogﬁize tﬁat fﬁé a?Sen%?ggg?np?gﬁtgﬁgyﬂ%ﬂgﬁﬁﬁgy
addi t ihonizbntellyadRiizantailyi alengithe gderiaredsteforpxiss o6diagenadlyevith
exanpl el f-di ting inmplant. Once a disk or
verteﬁ?%ghggﬂ%ggﬁmggﬁ%%g%?c?he remai ning tissue in the
spinal colum tends to crowd the space fromwhich the
t6.ssuellieagstbae clagmidywhereinnhsioone penioled areavhdemingpdl@ed.s
according to the invention are self-distracting. In

Fi 6A, d 0] d. d . and
oy % ner ey B 8 PR TonBfndss R RRRS SR o Y

necessenindralizethe surgeon to physically hold the
endpi eces apart in order to insert central unit 66.

The es .sho in Figure 1 serve the sane . pujpose.

I anch R ey GHBO A e At ARSI e biaihed Fom s member of
sel f ditBd gra6h tohistiAR bATrtiCRYoka ¥eallNE B884 c6fido Uancellous bone,
circunference and a central section having a uniform
heigh@@dﬁﬁﬁmﬁﬁd@%ﬂﬁélps the surgeon initially insert

the stacking unit into the avail able space and tap the

ig1p| ant,e lé?%téhmio@t:l‘airﬁ’ll A Fereifithd l%\loniteﬁaﬂ?i\’!fég &8 JofMifed from a member of

position, e wedge hel ps pus e material on erther

si de dmgroup contsistidg vhaitegenowihode rfjogémsshmeatenpigenic bone, and
pr opermiQ{u%sa% [ Grooves in the mating surfaces of the
wedge Of par |a?'medge and the adjacent inplant units,

ori ented perpendicular to the direction fromwhich the
weidge Tihs spaiethed cliaimh d, Wheein tiieione phuebleatepsqantabones (96-90% by
prevent .t he dge fr.om being ejected fromthe inplant
site Bvﬂ$ﬁ8fﬁ§ﬁ%?gggﬁhe force of the surrounding
material. In another enbodi nent, a screw may be

einpl oyidd syweradf tlaim { hehdieih it bodk partislea fdpradbntuBbli60%B0% by
exanpl e, adjacent stacking units may be fabricated

wi th CGHEN 8RBNCa™YOtitsr eaded or snooth grooves t hat

mate to forma hole. A screw having a tapered end and

a dianeter larger than that of the hole nay be used to
push the stacking units apart. A set of screws may be
used to mnimze the anbunt of enpty space between the
stacking unitsand to distribute the conpressive force
over a larger area. Alternatively or in addition, a

bone substitute material may be injected into the

space on either side of the screws. Stacking units may

be designed to be inserted in any order, sequentially

or nonsequentially. For exanple, the central units of

an inplant stack may be inserted first, followed by
endcaps abutting the adjacent vertebral endplates, or
vice versa. Both of these exanples may be used in
self-distracting inplants. 3%or exanple, Figure 8 .

depi cts an inplant using roughly hem spherical shells

82 that conformto the endplates and a central,

| ens-shaped unit 84. Either the shells 82 or the

e e . e e




enbodi nents, bone-derived particles may possess a
nmedi an | ength to nmedi an thickness ratio of at |east

wWQ2M5/024850 east 5:1, at least 10:1, at | east 15prAT/US2005/002756
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even greater for exanple, at least 20:1, 30:1, 40:1,

5921 0] : . 0/ 750
Iength to t n}%ﬁgggﬁhgmm%gﬁﬁgb q%%“&%&%%%%%%%%@£70 %754by
addltVWﬂ@hbwhbegHmkwﬁées may have a nedian length to
median width ratio of at least 2:1, at least 5:1, -at

9800, 8 ol 130, 1y SR AETAIE g e

200: 1. anfrietibmnsarfpedst | cl es may be sieved into different

di aneter sizes to eIininate any | ess desirable size(s)

0 s _or evenl nsi oned i cl es that

k) bl B SETOL T s R oot e BsfTedia wedge
from ashapdd irbg-d¥Bedy. ne may be | yophilized and nanual |y
sieved into a range of 300 mMmto 500 mnmin a

p ticular cross sectl nal] dinmension. One skilled. in
fhwrﬁemr%fe&gw. TR {5 2ROEYITHRS the e af i1 the form of a

det er r@dgteal\@p@&m@g@%geﬂgylsga fall within 300-500 nm
Fi ber Tength is |ndependen? of cross-sectiona

di mension and nmay be nodified by adjusting the bit
eHyagehistystearyiormimln @herehghningdrts qﬁ?@p@m cqnmeetingtsteictures,

Wi th tﬁ?faﬁ@{%ﬁtu@é] ol D&n! R ifHibit | 1V9 %ﬁf et\@el?l(?ﬁes i%BMs when
be an i nc ong or greater an e as ort as
deS|reﬁmkde@enﬁﬂmgmmﬂﬂﬂMésm53|red aspect ratio. Fi bers
Iess than 50 nmlong may increase the l'i kel i hood of

| n‘pl a% or aggg?ar}g lg elh I?l?e tomslesac mg STy cq%rgf %retsglected from the

i ncl u@oqocmlsmﬂhgmiérld:ges \mit}g ﬂﬁeidsa@édgéﬁl tainps B siaddrs Deyremids,

in a Mpos| stl Iate g%mldlnflammtor

r espons &Sy 15%%» F?IE}SSP olgh Frids YRR P RBFCS oV es, valleys,
snal | afoulgh®) @idplBY, piakibyetdig! | i ng them bet ween the

t hunb ang flngers and then sieved again to select the
proper_size fibers. Alternatively, fibers may be

bréokent }}eﬁb’?fe%llﬁf clagh 1 Wagran fie sepeEs strgetyres ca b¢ wagd tolagach
r eS U| tdd jl‘hgeﬁt'ﬂi’ﬁf‘@ WHARYEhE Qtn?c%ﬂ‘@ﬁgrg(/ﬁ'é ,04iBfe REINBE Redback
Broader or narrower ers may be

obtaln@@nmwadhmngpmgu$leve grate sizes. Fibers with

di fferent w dths and/or aspect rati os, nay be obt ai ned
by adjpsit t aneters.includin wee

S pee d 'H'% bfﬂgm Ol?%legrr%e r% ¢ {VHQ'GIBG&IG e r% ézgmnsees(egun 5%81\9%{}87 ‘fhat

appeariaibg mcﬁflemlagaif ehécmmts lﬁaﬁttvlet‘ttb e&rtebade ddfacefa6 fHebidderts.

as filaments, fibers, threads, slender or narrow

hi. so enbodi ments, . at | east about 60
oty Samor <BOR Ta e Beaeoindsrin erers et ghm the
per cergro conbistiBasHtri e BtimPs) cyRidh pPahe@Nblolks, Vil?eys dimples,
bone particles utilized in the preparation of f he bone
part i dokscaWiSIdsi ng conposition herein are el ongate
The bone particles may optionally be partially or
conpletely demneralized in order to reduce their
i norganic mneral content. Dem neralization nethods
renmove the inorganic mneral conponent of bone by
enpl oyi ng aci d solutions. Such nmethods are well known
in the art, see for exanple, Reddi et al., Proc. Nat.
Acad. Sci. 69, ppl601- 1605 (1972), incorporated
herein by reference. The strength of the acid
sol ution, the shape of the bone particles and the
duration of the dem neralization treatnment wll
determ ne the extent of dem neralization. Reference in
this regard may be made to Lewandrowski et al., J
Bi omed Materials Res, 31, pp 365-372 (1996), also
i ncorporated herein by refeépence. hi an exenplary
dem neral i zati on procedure, the bone particles are
subjected to a defatting/disinfecting step, which is
follomed by an aC|d den1nerallzat|on step. Am
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adj acent bone particles within the bone
particle-containing conposition. By reacting with

woriosiopdsso f uncti onal groups on the same or di f PEF/E81005/002756
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col I agen nol ecul es, the chenical crosslinking agent

| T eapRSsykif dF%Palﬁﬁ'i' ﬁ@ilhexséoﬁ SRR Ohstbiie fﬂr%t)ﬁ%'c{ﬁ% ABdrts to one
Chemical crosslinking invol ves exposi ng t

parti c#wéhepr esenti ng surfaceexposed collagen to the

chenical crosslinking agent, either by contacting bone

AN CJfﬁec's oLl brR1250 Y Q&elﬂfthet{a %"%egf‘c%k dHBS k! pc!ﬁé?:%nsmtmg
agent , y exposi ng one par Fe vap oF

t he ch@ﬂcmads wvetss biscuits] mbbag eanelsmiﬂrextmmﬁletstmﬂares that lock
approprlat f9 the particular type of crosslinking

react i A aliBsFe, the ost eoi npl ant can be

imrersed in a solution of cross-linking agent for a

pEd.i odTlnf sytsﬂeﬂm&)f slafth 2¢) widreih @t Rhdt@WosibHDfelicEinserts comprise

penetratlo the solution into the osteoi npl ant.
Cr oss| PRk I}F&%Sk?ﬁosf‘%twﬁ goehes|sizge tcawca@moéaﬁe.ﬂaféstﬁﬁr and
tenperature, and tinmes ranging from mnutes to days,

dependligsyserniclaan  efetheronfpiiomsal ﬂéﬂic%o&%ﬁhﬁt‘?ﬁweﬁﬁ delative

the activity of the chemi cal crosslinking agent.

r esul tAetvedep Rrmingdhe interverigbiabebace r emove aI I

| eachabl e traces of the chemi cal. Suitable chem ca
cy0ss| A nidia Re&HeSdl a@gﬂt%ﬁe N QmpRd g' al dehydes,

i ncl uding gl utaralde e an ormafl d ﬁ pol yepoxy
conpounsistingiote aasntgtvyrtdrrdl sppes @e@hycbbydﬂie adjalmllt sertebrae a plurality

Dol yepoxy aniatcnsSedhs i g brgrd Akl RS musgusiebral
i ncl udi ng paviyy alherin e irdkdtd congptisd @%oﬁp@ﬁta%&rmﬁd‘[ﬁlgBbs@ﬂ&ally of
di oxi de, chrom um di oxi de,. .al um_num di oxj de, zirconi um

salt, as wePrRe Haemenissmbedded wafiocompagbleaolymesibs sauposite
oxi des der |h\éﬁqgg§t9@gegjc%%p%m&hem cals for

esterification or carboxyl groups foll owed by reaction
with hydrazide to formactivated acyl azide

f49nct i Breanstirqdeaf claim 2 ewbespindbgehiocampajibleqtedyydr is biodegradable.
carbodiimde and its derivatives as well as other

het er ofjefdigdd Soflim 95 ov%ﬁt%ré g%ﬁenlﬁo 1516 ﬂ?)?)fﬁ?e'il ?% SRA%rom the
dii socyante; sugars, inc i ng glucos

cr oss|areHp osibtaged CO@&QII*&}P&BG@H?M, QdeESﬂ pelkbge, ﬁbnn elastin,

pody. i Prre e B bR b g i scineotcndd

neces gatyactida|polyilycalided polgQindtidelchighgoi8ONpslydigthnbee,
used wi | deh de crossl i nki ng ?lents. These
W

ol ci PDEEDB o lyidro e Pl PHEIOE e bcohy(propylone
sul f oxilwe1-Ed MR Aic a§fd§ fRGM ?H'Jo§yalgérf3@@§ gﬂﬁgﬁﬁﬁg zenes,

am noolei ¢ aCId and nmetallic’ 1ons EIOI‘]S
of ir @ﬁ%&ilﬁyleyaumwm%)m@mbhbénﬂmﬂsmtéometshp@lsarylates

calcif ts e deternne

Fout 1 AR AGTSANED Bt LS BURRERIERReT PolR FhiSaptthasca
V\he:n g»nmmh tyroshmeelaetsm‘apm1ym5rspnymsﬁmaﬁsedm§dafbogfteyms

i ncl ude, t ch are capabl e of

cat al Y21 yﬁ g@‘ﬂ“?‘ﬁ‘l‘fﬁ“ﬂ@al lt"’z’éeétbi Bﬂyﬁ%]i’@‘irﬂgdoé?a cellulose, ethyl
pepti des, preferably col | agen nDIecuIes e.g.,
transgl utam nase as described in Jurgensen et al., The
Journal of Bone and Joint Surgery, 79-a (2), 185-193
(1997), herein incorporated by reference. Formation of

chem cal |inkages can al so be acconplished by the
application of energy. One way to form chem ca

I i nkages by application of energy is to use nethods

known to form highly reactive oxygen ions generated
from at nospheri c gas, which in turn, pronote oxygen
crosslinks between surface-exposed coll agen. Such

nmet hods i nclude using energy in the form of

ultraviolet light, mcrowave energy and the I|ike.

Anot her nethod utilizing the application of energy is

a process knomn as dye nedlated photo OX|dat|on |n

e g,
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cul tures such as Chinese hanster ovary cell I|ines,
HeLa cells, etc. For exanple, U S. Pat. Nos. 5,243,038

wW@nws57880, 894, each of which is incorporated Per/EsHg02756
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reference, describe the expression of spider silk

protei &Ilu}%%, lnﬁ&%%r?sﬁﬁﬁﬁé E3lulo$ ARt d1Ris tl?etréc?f; stafeh r%ﬁ}ylenevinyl
genetical 'y "'engi neered m croorgani sns and eucar yoti c

cel | |dledwls, Mapcabhyobielgs)apeiplbhgdnsyacids qrdglbtteo psteghrer s

ooty ari e EeYREGrORA} B teafh e aabt B b e

ar e usgflycetals@iddegrdibly Bolpoayio@iHattd) dlodegddibl@ BSKutethanes,
vol tage from the endo?enous bone to the 1 nplant. Bone

i s pi erbEpd madifiedpelysasahardesyiccombina gersona ofhiplomead

It mai ahds tshe- I - h
non- bi fands SR R AR O IAOE, tydnljret i Spncde Bilyspgene,
pol ystBalyasisrs, poi-hiedemadablamilyuethanss, pobluydas, poyyamides, :

e xpande (BRNERARRB af G YRR B rop AR ne
vi nyl pdgicatias, popabetipcoistt ot mptlyy@asthidralag), polyethylene,
non

non- bi ode dabl e pol ycyanpacryl at es, . . _

bi odegprc’i)dg%iy n?a%’flﬁ}%r @)éwa rﬁ"é’é:‘ﬁ’ﬁv%f Rptearbongtes, fpeing geidderived

of polpuipiites, FBIAAGAY] EERLd Abkleftsh rdﬁ:'ﬂi/%&(l}’lfidjééiﬂér ¥ld amino acid-
met hacryl ate, polyrethacrylate, poly(nethy

net hacleyived dphenelsi yrierig petysers decivedtirory Lutyresinehipglyarylate random

nol ec j p VPE |.y:Ryrrol e,
pol ya%1 |knég§{)19g%f8§/? ﬂ%ga&pﬁégﬁge?’%ﬁ gﬁ%@@éﬁ%@ia&é‘%’
po|hy( aioh%](bmrsa@medb pob'ﬂmdydPEE : )@bﬁ(}j/ta&rs?g mbtybﬁﬂl}ﬁiﬁdés, ng@(yrtho esters),
et her - et her t gnes : ol yet her ket oneket ones
( pEKK_)R"tlY&atafSt ?W@PO%MF@H%Y?@W@@F eishCPRRIETEFpRpolyalkylene
descr idie@] dil pdlystebaing AeriPiives Md2bRibihRonsdi3h{df e above.
5,587,507; 5,658,995; 5,670,602; 5,695, 761; 5,981, 541;
6,048, 521; 6,103, 255; 6,120,491; 6,284,862; 6,319, 492;
5, s 3uetheol S 251 WhFieH the WoraRbAiplsatieetis pebojive
reference. The polymeric binders described in these
B8l entTheinfdthdddsT caitnG, REEEMARS IVEH ROLYEKRE DARRLEY laterally
am no aci d-derived pofyarylates,_polya(yla;es dgrlveg
f r om derizentylys herigopipklyialangdled anserisrrpogieioraxisc prididgeriallpdvith
di phe WeTal derived from L-tyrosine,
pol ya?gélpg%tet@?iaeggﬂg%eﬁ%gﬁé%poI ymers, pol ycarbonat es,
pol y(a- hydroycarboxylic acids), poly(caprolactones),
PO y ( hg meptlyash afytasin @§) whepeinythetond padiekss apaiopf emiresalized.
esters), polyesters and bi sphenol - A based

Iy ( SYolntel . W i tabl ol ri
Bt derd e IRl 2s Mk AR onB Wil BB Ty
pol yesiemineodlizef].S. Pat ent Applicati on Publication
2001/ 0051832, the polyester resin formed in situ from

[ gqu,d m.xtur.e, of ,crossl. bl e pol yest er and
SPosal et tn 28 Qigeh T SnS Aokt Sibuffingom a member
4, 722 09413, graupobikietinpad coRIchZtbRk LaR@MHIEBd1fe, cortico-cancellous bone,
bi nder-form ng materials described in U S Patent No.
6, 352 2BEmixtyres theggofe of whi ch references are
i ncorporated herein by reference. Those skilled in the
art will recognize that this is an exenplary, not a
conprehensive, list of polyners appropriate for in
vivo applications. These pol yners and the nononers
that are used to produce any of these polyners are
easi |y purchased from conpani es such as Pol ysci ences
(Warrington, PA), Sigma- Aldrich (St. Louis, M), and
Scientific Polynmer Products (Ontario, NY). Those
skilled in the art will recognize that this is an
exenpl ary, not a conprehensive, |ist of
pol ymer sappropriate for in vivo applications.
Co- pol yners and/ or blends @i the above pol yners may
al sobe used with the invention. Natural and
reconbi nant fibers may be nodified in a variety of
ways before being incorporated into an aggregate. For

o o o s " a o o




bi oconpati bl e solvent is preferred. Exenplary solvents
i ncl ude water, |ower al kanols, ketones, and ethers and

worRoosar48s0 of any of these. The precursor may tPERUS2005/002756
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extruded at an appropriate tenperature and pressure to
PBRAUCEhEmEhEE€ oPElaif 115 fvhe AR ABbokOPHRRI& Yre obtained from a member
Theprecursor may be shaped by thermal or chemcal
bondi ngf the grogp consisting ghieseew hraptallogenie bercprenvgenipbone, and
SO'Venﬁm&&eiFQR%Ed fromthe precursor before
ext rusi on. ternatively or in addition, the precursor
material nmay be nolded. A variety of materials
p?bcesEhnigeined hbdeimgs, wheesinibe bolemwiclesarepteosie alsduit 50%e) 0% by
inth pl e, the precursor material may be
nDIdegwﬁéﬁﬁg%gg%géggﬁéuch as a Carver press to create
a conponent having a particul ar shape. In an
ab.er nBitd wmethedrbbalainelft, whereimté boneepapiciesuesesend ibduo 66%-8 0% by
partic&gs ﬁﬁ?ga sol vent, a binding agent is included
in t he BEEIHADOIROSer " before or after fornming the
aggregate. For exanple, the bone particles and bi ndi ng
adfent "Bl methodioNayimss, ehefeinike b partsdlat Epre@int FSub®Y4-75% by
into a gregﬁ body. The precursor, including the
bi ndi nYSBYHthe OEPOBE- cast, nol ded, extruded, or
ot herwi se processed as di scussed above. The bi ndi ng
ageNt Thetkethedd PaAR2 D ARGreRAH: Idasl orfidd H&the HisEBCHNY p@h11el top
by form ng bridge-like structures between them In bne
enmbodi FEPOtomFBHEERI ¢ bi ndi ng agents include a meta
oxi de, netal hydroxide, netal salt of an inorganic or
orggani i t Y (] 1&a-
gl aas, Fupaateg Olci i 2R R s B R R RS e g gctee-
cal ci ippedreresgogdioous. The metal may be divalent, for
exanpl e, an al kaline earth netal, e.g., calcium A

i et -] _aft.e Lvent s .and _bi ndi pg. agents. are
sl oo BRR R Bl e Mot (OB i nthe Form of
6, 478,828 al bheomepitte sphegiozitoapt s of which are
i ncorporated herein by reference. In one enbodi nent,

o 5O RS e
sol verhhiwit kdlatiiewad viesh eBteh et IROinsPts RVIRE idEf)lB?éc?inttf(ijLeintervertebral

bi ndi ng agent on the surfaces of the bone derive

el emefP&% t he sol vent does not have to be non-toxic;
however, a bioconpatible solvent is preferred.

B4 © P T Y SR VST i 140 O i R @me iR, &{gﬂé !

ket ones, and ethers and m Xt Ur es %g1§§§uo ?E@ggkmbdﬂnnlﬂw
Vher e Suprrgasiaingsdiridees, testhatheeads edkdiges, Anmes; teylimtieds, pyramids,

CONpoS ' t.en be aligned roughl

par al Igbclla "E‘E"Jt"‘ g%’ 3‘%&8# ’eﬁrso.le%’l'%r?%” WB@IS %te&ﬁ?’g?l?gélaxﬁpoves’ valleys,
ext r udionghsc dimgdesi, piess adidddvetaits.st acki ng units in
different orientations. That is, stacking units of
roughly the sane shape may be produced with different
orientations of the elongated particles, so the
direction of the particles within the assenbl ed group
of stacking units varies across theinplant (as in

pl ywood), inproving the ability of the assenbled group
of stacking units to withstand different |oading
nodes. The conposite material nmay be forned by a
variety o f techniques in addition to those descri bed
above. For exanple, bone or ceram c particles may be
conbined with a relatively flowabl e polyner that is
then set to forma solid conposite, as described in
our co-pendi ng application nunber 10/735,135, entitled
"Formabl e and settabl e pol yner bone conposite and

nmet hod of production thereof,” published as U. S

Pat ent Publication No. 20039008672, the entire
contents of which are incorporated herein by
reference. In an alternative enbodi nent, bone or
ceramc particles are conbined with a nononmer or a

R 1 - I e R 1 o - . .



The systemof claim1l, wherein at |east a portion of
the inserts have a wedgeshaped cross-section. The

waymsemssd claim 1, wherein at | east a porti onP@f/US1965/002756
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inserts are in the formof a partial or conplete

spher i B mEAR of dEm05 WaReR] the s@ufhd mwﬁ&ésedaﬁ beh8ed to attach
i nserts conprl sSe connectl ng structur es, surface

t ext uradjacent ipgsrts, and Neweraimiie Isirectys provide andiblsras actile feedback

bet we en deployed in the

|nter5@¥%gﬁaé %ﬂgggmpThe system of claim 16, wherein

the connecting structures are selected fromthe group

céHhsi stliengetbéd of qii:g'msZS twéettein, the insemﬂj@mpﬂsd g@ﬁnn@smmmres that

cyllnde rantd | es,

grids, D]rllr@ttnf gaen en1 Ser{; 6‘?116%‘%6 fo aé?&?f@@ tebgag, W}éeﬁgeployed mn

tr oughﬁe m(ﬂértmteeﬁal spicks, and dovetails. The syst em of

cl ai m 16, mherein the. securing structures can be used
attach serts nd wherein the structures

p‘?”bv canardst of iy e bhereinn BOSRSHTRE SFSHIER AREioRAs rom the
0CCUr Sproul\@nS¥EALSR rRfges banpy, %Plhﬂ\ﬁ@g %kﬂnﬁ@sebloeﬁse rif&lii‘:ys dlmples
conprise securing structures that i'nhibit noverent

the i i¥&st&drgidati ve to vertebrae adjacent to the

inserts. The systemof claim19, wherein the securing

S R A B 0 g e

di npl ewe ahgthers, and grids. The systemof claim1,

further conprising a fastener for connecting inserts t

o one The SyS m21 in,.the

f%()g i er'tlée}frg%ltlégﬁgsde fc %’él d4)§f Irvg%e]%ﬁthg %a%tener 1% %eﬁect gitt?% tlgfgroup

scr ewspngistingtos sc@ws,mMetssbmchﬁtbhablSets dowelk,sand @Rdnsible structures
ext en éQHe structures_ .that | ock around a set of

i nsert %ﬁé‘%‘t?g’t SNt m 21, wherein at |east a
portion of the inserts conprise predrilled holes,

A0t S, The melddCdTebaigi45 S héreinde LAsMaich dike iﬁt%{secﬁﬁfbrlse
The systentof claim1l1, further conprising a pedicle

scr ew ProEled belgs wlos, peneiehes sizadiq asgommodete theifpsiener.
form ng the intervertebral space. A nethod of fusing
afd). ac ek ny@KddeRTchem 26 OfﬁPﬂqétsdoﬁﬁmsi %Stﬁsref'tinggt geﬂfcfé Kb that
intervertebral space defined by the adj t verte rae
a pl uPaventy reativerigetiansofithravertoorge afjecenttnt thhinserts. si ze
and shape of the intervertebral cavity, wherein the
inserts conprise a conposite consisting essentially of
bone fragnents enbedded in a bi oconpatible pol yner,

t he conposite having osteogenic properties. The nethod
of claim 25, wherein the bioconpatible polyner is

bi odegradabl e. The nmethod of claim 25, wherein the

bi oconpati bl e polyner is selected fromthe group

consi sting of collagen-GAG coll agen, oxidized
cellulose, fibrin, elastin, starches, polylactic acid,
pol ygl ycol i ¢ acid, polylactic-co-glycolic acid,

pol yl acti de, polyglycolide,

pol y(l acti de-co-gl ycolide), polydi oxanone,

pol ycar bonat es, pol yhydroxybutyrate,

pol yhydr oxyval yrate, poly(propyl ene glycol-co-fumaric
aci d), pol yhydroxyal kanoat es, pol yphosphazenes,

pol y(al kyl cyanoacryl ates), degradabl e hydrogel s,

pol oxamers, polyarylates, am no-acid derived pol yners,
am no- aci d- based pol yners, am no-aci d-based. pol yners,
tyrosi ne-based pol yners, tyrosine-based pol ycarbonates
and pol yaryl ates, pharnaceutical tablet binders,

pol yvi nyl pyrrol i done, cellul ose, ethylcellul ose,

m cro-crystalline cellulose and bl ends thereof, starch
et hyl enevi nyl al cohol s, pol y(anhydrides), poly(hydroxy
acids), poly(ortho esters) 43pol y(propyl funerates),

pol y(caprol act ones), pol yam des, polyam no acids,

pol yacet al s bi odegr adabl e pol ycyanoacryl at es,
blodegradable polyurethanes natural and nodified



