ANTI REFLECTI VE ARTI CLES AND METHODS OF MAKI NG THE SAME CROSS REFERENCE TO
RELATED APPLI CATI ON This application clains priority to US Provi sional

Appl i cat iwoofar/sal No. 61/ 141,517 filed on Decenber 30pc2aB200986503R1 No.
61/ 157,683 filed on March 5, 2009; and Serial No. 61/234,782 filed August
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exanple, as antireflective articles. |In another aspect, this invention
relates to nethods for maki nEOReQARIILAGE RERAIR c| es. BACKGROUND Whenever
light travels fromone nediumto another, sone portion of the light is
reflected fromthe interface between the two nedia. For exanple, about 4-5%
of the light shining GROSSREEERENGE TO REISATEDAPRLIGATEONSD at the top
surface. Different approaches have been enployed to reduce the reflection
of polymeric materials. One approach is to use antireflective (AR) coatings
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subwavel engt h surface structure 8;4) g subwavel ength scal e surface
gratings) for broadband antirefl é%&ﬁﬁ i#“ﬂst hods for creating the
sulyavel engtfAWriRE fnvihiigat Ure tend to be conplicated and expensive batch

processes, however. For exanple, the nmethod disclosed in U S. Patent

Appl i cati on [P2]. Ths.préeosimpisaisdelatesgenasllpontixsne ireajmanirysigmsand isur f ace
with Ar/O.pla nde acuym condi tions of |ess.than OQ.5nMorr. This

Fequi r SHERIBTS BttPenko ARG G iRt oe mrerraR olieERn vt abi 11ty of
t he method. FNMARNoA Of ReBMedPArt he foregoi ng, we recognize that there is a
need for alternative approaches for reducing the reflection of surfaces,
parti cul ar | JORHI yHinicad sexdich ané practies haveshowe thahpraveding a reducedpressure br der
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a matrix and a nanoscal e di spersed phase,  and having . a random
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refl ectance conpared to an unstructured article conprising the sanme nmatrix
mat er i alressing asimgditispeospdnpitathet fabitdeltieatinent. t he nanostructured articles

of the inventjon n be durable an ossess, scratch. resi st ance.,. Some
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cl eaning, antimcrobial activity, hydrophilicity, or hydrophobicity. In
an@bhemozwple bealthy Hengtioased artiiviation ob jantsr dviicidar carilpgsoenables jeiki metiotandom

d . et hod j Vi.di i i si
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conprises providing a matrix conprising a nanodi spersed phase, and etching
at Ieas@déuﬁwf@%t@ﬂe-t he nanodi spersed phase using plasnma to forma random
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t r @0s mmslian of pespls thrbegHoug i veurtll. | Brasmathechonttoah &y eriest fre exatapler ake havi ng

opposing first and second surfaces; (b) a nanostructured article disposed
on t he FPHEeN g sppHs andetheractiyiiiss thah caise peversfrss aRd AR BUOHREi ¢l e

conpri s i : i J random
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adhesi ve having at |least 90%transm ssion in visible Iight and | ess than 5%
haze. In yet another aspect, the present disclosure provides a method of
maki ng a conposite conprising the steps of: (a) providing a substrate
having at |east 90%transm ssion in visible light and | ess than 5% haze;
(b) coating a hardcoat conposition on the first major surface of the
substrate to yield a antireflective |ayer, the hardcoat conposition
conpri sing nanoparticles of SiO, ZrO and conbi nations thereof, the
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containing electrons, ions, neutral nolecules, and free radicals. The

met hods of this disclsoure can be carried out at noderate vacuum conditions
(for exanwbepidmgsmeen about 5niTorr and about | Oniorr). Pheywseannsdosp be
carried out as a roll-to-roll (that is, continuous) process using
cylindrical reactive ion etching (cylindrical RIE). The present disclosure
t her ef QiiieARBEESs Wik ABRESD Hdhehbiaidd foﬁt%seés% a3 Wb RMEST okl a%ﬁemte@hﬁt ively
sinple and inexpensive to produce.” BRI EF DESCRI PTI ON OF THE WNGS FIG 1
i s a fidegwage arignlencartilagper spective view of a coating appar at us useful in
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rempved fromits gas cont ai ni ng chanber. FIG 4 is a second perspective view
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epoxi eShatdQyr RBaFEd foNSdRRIANIRIN ANE Srthrdidob R Dr BickROIHNER s QKRN RRke AR t he
| i ke. These resins can be formed fromthe reaction product of polymerizable
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dirre 05|t|ons ncludsat | east .one noponeric
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Ty pic alshycHoheranFnawmmeqlows péhe@@éra WhseulaiBitbnafony lhaad Stiflate the formation of a

multi(nmeth)acrylate. The term " (net hzﬁacr ylate" is used to designate esters

of acr yitria Céfmon@tm%g:plwlp@teamldsem eqlis. “Thgictat fitle the) defeqy ead sratwesinghat es a
m)l eculfﬁ, %Ptﬁl f1nl ng nore than one (neth)acrylate group, as opposed to

" pol y(rret acr%/ ate" which comonly designates (neth)acryl ate pol yners.
Most of ten, [008] rwhilé miebi)aate\suficty has @high fuiREsR)rae| pdtikhe, cabiidt refurd ® al so
conterrpl ated to enploy tri(meth actn%l at es, tetra(rreth)acrgl ates and so on.
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resins include the DI ABEAM series from M tsubi shi Rayon Co., LTD.; the

DI NACOL series from Nagase & Conpany,-2td.; the NK ESTER seri es from

Shi n- Nakamura Chem cal Co., Ltd.; the UNIDI C series from Dai ni ppon Ink &
Chem cals, Inc., the ARONI X series from Toagosei Co., LTD.; the BLENMER
series manufactured by NOF Corp.; the KAYARAD series from N ppon Kayaku
Co., Ltd the LI GHT ESTER serl es and LI GHT ACRYLATE serl es from Kyoel sha

~



is a diol of the formula HOR -OH where R3 is a C2-100 al kyl ene or an
arylene group and R4 is a C2-100 al kyl ene group. The internedi ate product

i s then avoretdnwagasdi ol di i socyanat e, which subsequent |y pcansesdosma1
reaction with a hydroxyal kyl (nmeth)acrylate. Suitable diisocyanates include
2,2,4-trinmethyl hexyl ene diisocyanate and tol uene diisocyanate. Al kyl ene

di i SoCyRRAkRS rﬁétﬁocgﬁlaﬂreadé% nﬁlfr@foﬁéir nerﬁuweb ik Bolits heeh@e ek dfeisneund of
this type nay be prepared from 2 -tri rreth hexyl ene dii socyanat e,

pol y( cabatwaadtamaQE)Sdfcmlexanglethdﬁ gm@ghytatheeth@a@rrypw wspange gud thahst  sone

cases, e uret han meth) acrylate is preferably aliphatic. The
pol ymerrF Bt e@éfﬁ‘ﬁﬁé%ﬁ%ﬂie ﬁ%% be mi xtures of various nonomers and or

ol i goners, Hhem)ngdt wheldsadrefoss beladviagtapetisiie prividealehibas, imaheds ;@d sysiems to

Pol yrer i zabl'e conpositions conprising two or nore different functio
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ol i gonghdreasiny @t )6at16§@’rs qexlayif dife @nd aable aaﬁmecrsplti iretnrnnteynocmalptaily ectivitiescr yl i ¢
or urethane resin having an epoxy group and or a hydroxyl group in the side
chai n, a conpound having an am no group and, optionally, a silane conpound
havi ng an epoxy group or ani no gro*ngMMAW nol ecul e. The thernosetting
resin conpositions are pol ynerizabl e using conventional techniques such as
t hdOmal cur e[Olnhdlﬂmqano‘tdemspreeelﬁgd by existing methods foon)icrafrdctare ugsspatecure. | n

b th t t t t i ol et
(O © aratisf Byt spemisegenccba pE M T Do R TR e Thdhty be
used i nytibes BRA HIRRIHZ &Rl &s@ﬁé@%alwmd@&d Rés8ure @b afeljekht bsedhere t he

functi onal group(s) in the conposition. Mil'tiple curatives and or catal ysts
may be mistpfractue sdrgenylis pgfamedr drdditieral mdacecmmsgreatqlwgryugethodsc@mpm ng one

i i n PR Copte 4 e st vty ERb ot B RIS PR RORSTREHE o o

I esisns dxdmndiBods MRl heRsn €GBttt AshliRhtidreathe wmacat hegsumomerdeead or
oligonmer (that is, other than those described above, nanely the nononeric

or ol i dege rﬂilft:SI‘(erﬁétﬂm migrgfragtere suegern by otiligpasrtledder baviaga redveechpisss at e) .
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et hyl eni cal | [12Indawne spbadigiant. gy ﬁteﬁ’eff’é?li‘ﬂhj@g @dreaipen tq %é?fﬁﬁféa afjrgf bone
(mefph) agiyh %Eﬁ%se%hﬁfn% ear]g'l‘ﬁ? % L}))}I%car Pﬁ%&t@%ﬁduce@%%%@ dsuek fdhi s type

are illustrate
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t et r abr onobi sphenol” A di epoxide and (rmeth)acrylic acid is al so suitable.
The ot hmsurvamqmurersayrcal §he b@luaedafpwm tlanrbes anvd biacimgediamber both have walls

di subst | t ut ed eC| al | | am de. The i ncl ude
N ok e e M T teeBRGe fute B BE AR Rine ST ai i ng
Cl-4 al Aﬁ%ktaﬁia@}yeﬁm@f&tmldefeca{nehé\lﬂm @Qﬁ@%('p@ﬁfo&‘ﬂ Ahd@alldbiteabibFihacr yl am de,
N, N-di met hyl acryl am de and N, N-di et hyl acryl am de. The ot her nononer may

f ur t herrefheced-pyesisyrs| chamber a(nﬁléhhméml pmberdgrn ap dwpdemvall af he bladderl | y
prepared fr ighatic. d I 2-10
carbon atons Oﬁﬁ% th S{é fugt{}}lgli aqonﬁﬁer%sgflﬁ %ﬁ)@)pférﬁ%ﬁg?@hgl?tgg g%cﬁly%gne gl ycol
di acryl lﬁéﬁurelch@nibef@é’tﬁféhﬁihedmaﬁély\k/ﬂl énd the opening in the reduced-pressure chamber

2- et hyI 2- hydro met hyl -1, 3- propanediol triacylate (trimet hyI ol proqane

t rider yandifeimedy atpqrm mytesplfion disttbpting redysed Dressuge anseprpwiding simc

tetraacy of
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havi ng is\wpploed tmh@breahgyhmberaﬂhbwvams ofithertabeng ghiambes infhate mepmedabraamg
crossli nker t yreni ¢ conpounds itabl e for use t he, ot her nononer

i ncl uded eéwm,-tﬁe InteiIhvt ik %/?eéﬂ’é‘f bone,oldbe e bargs ogﬁwé?@ced pressure is
2,4,6-tribronostyrene, 4-nethylstyrene and 4-phenoxystyrene. Ethylenically
unsat ur at ed ni trogen heterocycles inclgde N-vinylpyrrolidone and

vi nyl pyridi ne. Constituent proportions in the radiation curable materials
can vary. In general, the organi c conponent can conprise about 30-100%
nononeric and or oligoneric (nmeth)acrylate or oligoneric urethane
nultl(neth)acrylate mnth any balance belng the other nmononer and or
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enbodi nent, the silicone-leveling agent includes a polydi nethyl siloxane
backbone to whi ch pol yoxyal kyl ene groups are added. Useful inorganic

mat er i al swbaoiwdrgrsat ri x i ncl ude, for exanple, gl asses, pogtidkay/ os®@EAl

oxi des, and ceram cs. Preferred inorganic materials include silicon oxide,
zirconi a, vanadi um pent oxi de, and tungsten carbi de. The nanoscal e di spersed
phase 'a? pRedto $5ORELEHAOMEssRRASambET) @i allscifSRerfedgcbdvpressure ddl\lapsrmbwapd thdhe
nanoscal e di spersed phase can conprise nanoparticles (for exanp

nanos phetesen) walheavsingihe manifpldte pegvide wgbwtﬁmeé@ma@tsporﬁ% ef @@awewdvall

nmol ecul es. S r f:

i spor SEanBEE e PTGl g BrivERa tRsohiEe borin pCTHENAERNE wail it
pref er ghkthont.he di spersed phase conprises nanoparticles. hbnoparticles

preferably have a nean dianmeter in the range from about 8 t 100
nm SPr ef er aiPIA] tlnaneiberspabadimentsa method forapplying Higdteaiment lssfﬁ]?ﬁ Q@ﬂ?‘?ﬁ
80nm r i net al
OX|des§E§g? éh@h&%ﬁ%ﬂ%ggs g%%ﬁg&§ﬁgdgﬁég§gﬁ@ fﬁ%?%%é? &ﬁa%gaﬁgg or the
li ke, Qfomph)séMoeﬁlohhgrmﬂuceﬁrméssweeﬂamhman|tm ®intradjaoetd tisi ®f¢ct,2110®t1,oniflg02
ZnQ, caIC|un1carbonat esium,siljcate, indiumdtin X|de tin
oxi de, A HAQBH Chaghey i &‘Fﬂ%ﬂ?ﬂ%"’%‘t%l@iﬁ‘@? -PLESTTE AT er gn F’P%Crogfl%fl?gptgge
nanopar. r Eﬂﬂh@&trlx in
oot e B e B B e el gt
Si 11i0c aslefent andsthe bmcirfg:hamber |Hiesmcth0d ﬁafthpr e@epltlsea applymgur posiive peesaweite al |y
avail abl e, from il der .t he,t
ol gndns BeeRRenaEoad RoTu g SRS Hie 1St bans 4 BEEE HszgelcbBessyrgo
1060, ?c’ﬁ&%ba&%a&é?@sec&m bak 6F theRsbsiiek b@theh Iagblyd%eés 1educedPrpdsere rwduct s
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commerci al |y avail abl efrom Evoni k under the trade nation, "Aerosi
seri es dgfcblttoughsa pd¢ in the rmqi:mesmm@r@ber #dthemagfoldind - 200. CI her

col | oi dal a.ca al s9 bt ai n t he
deS|gnat|ons[bi pAD §$hgﬁﬂl 13 '%‘30a%gkNg$§§ngﬂ§gk%§ Si |ca are al so
conmer %@kdﬁﬁcﬁh‘@hdr%lgﬁo faﬂ@@é Cﬁl@ﬁletﬁ@ﬂ Romprists @edating bt least vhe eticrofiacture in a

desi gnati ons " CAB- PERSE 2095", "CAB-O SPERSE Al 05" d "CAB-O-SIL M".
Zi r conibese fibthe @g@ qfrﬁn@@w@@r certiageadedeck in the kaee, éhel%%lxlmﬁ/@ﬁﬂ?@mraﬁswe to
avallaQLgM%: % Chem cal Co. under the trade designation "Nal co

00SS00 face-treating the nano-sized particles can provide a stable

di spersi on i[016]heDthet ybjests, fedtas, na,nd Rdedreageb by thetiHestsuivé mmbedirreatsrveiﬂt
stabilizes the nanoparticles so at the t[cl Wi | | E aﬁ di sper sed
in t he YsePprapparel vatl wisrencgig thegdpyvings ﬁn E‘hf‘éit‘gﬁ%‘fl‘ﬂ%ﬂqny} #HIAYEneous
composition. Furthernore, the nanoparticles can be nodified over at |east a
portion of its surface with a surface treatnent agent so that the
stabilized particles can copolynerize or react with the polynerizable resin
during curing. The nanoparticles are preferably treated with a surface
treatnment agent. In general, a surface treatnent agent has a first end that
wll attach to the particle surface (covalently, ionically or through
strong physisorption) and a second end that inparts conpatibility of the
particle with the resin and/or reacts with resin during curing. Exanples of
surface treatnent agents include al cohols, am nes, carboxylic acids,

sul foni ¢ acids, phosphonic acids, silanes and titanates. The preferred type
of treatnent agent is determned, in part, by the chem cal nature of the
netal oxide surface. Silanes are preferred for silica and other for
siliceous fillers. Silanes and carboxylic acids are preferred for netal

oxi des such as zirconia. The surface nodification can be done either
subsequent to mxing with the nononers or after mxing. It is preferred in
the case of silanes to react the silanes with the particles or nanoparticle
surface before incorporation into the resins. The required anount of
surface nodifier is dependant on several factors such as particle size,
particle type, nolecular weight of the nodifier, and nodifier type.
Represent ati ve enbodi nents of surface treatnent agents include conpounds
such as, for exanple, isooctyl tri-nethoxy-silane,
N-(3-triethoxysilyl propyl) nmet hoxyet hoxyet hoxyet hyl carbamate (PEG3TES),
N-(3-triethoxysilyl propyl) nmet hoxyet hoxyet hoxyet hyl carbamate (PERTES),

3- (et hacryl oyl oxy) propyl t ri net hoxysi |l ane,

3-acryl oxypropyl trinethoxysil ane, 3-(wmgt-hacryl oyl oxy) propyl triethoxysil ane,
3- (et hacryl oyl oxy) propyl net hyl di net hoxysi | ane, 3- (acryl oyl oxypropyl ) net hyl d
i met hoxysi | ane, 3-(methacryl oyl oxy) propyl di net hyl et hoxysi | ane,

vi nyl di net hyl et hoxysi | ane, pheyl tri net haoxysilane, n-octyltrinethoxysil ane,
dodecyltrinethoxysilane octadecyltrlnethoxy5|lane propyl tri met hoxysi | ane,

-



N, N- di met hyl acet am de and | - et hyl - 2-pyrrol i di none. The co-sol vent can
enhance the solubility of the surface nodifying agents as well as the
surface nwoi2bioadsnarticles. The mixture conprising the ipoon@asvos®el and
surface nodi fying agents is subsequently reacted at roomor an el evated
tenperature, with or without mxing. In one nethod, the m xture can be
reacted at about 85C mlmbpgsmpt[mmprﬂsmnmnw]mcs he surface nodified
sol. In another nethod, where netal oxides are surface nodified the surface
treat ment ofl0¥He Figt A ivxschemate cErsemestionpl viewvé pyeduchd PESSER HERBIFbf

acidic |on of the
heavy rrg%E érﬁ%om elhg‘% E%}ﬁ a%gllﬁh?h {eg?ﬂ%}tgag?cﬁﬁ@?g%l‘%ﬁ%%&éﬁ%ﬁ%&ﬁ he surface
modi f i @asitioneddfetwieeD the i alna it afahe hieeejoiag npd ashsembodaner of dinmnifold
conditions or basic copditions. In one case the silanes are heated under
aci d cSHBFHY ed’t‘n‘éhmg?eé table period of tinme. At which time the dispersion
I's combi ned i) FRGUES 15, UHBRHIE f& e&ﬁ@%e\@éﬁﬁl blaﬁﬁbﬁaﬂ%ﬁﬁps&l\ﬂrﬁﬁ’s
renoval of t e aC| d counter 1on thezZr O surface as well as reaction

wi th t #GslAane. | n anot her rrethod the particles are preci pltated fromthe

di spersi on mthe | d sur.f ace
mal yi ng. adbhis 1RGN 44 ol 2Pre st srost Sraeel YRes of CERL dgeneShiae o
functi gngl 1 ANAK IR QrBRIY FRILELRRE QUMW BdhPagphicd & B Ibtaddesi n. For exanple, the
pol ymeri zing group can be ethylenically unsat urated or a cyclic function

subPect to 10HY dpeni@Gdp mqhsznrem:,mrspmtwemvepﬁt}m diridder shpwris FlGr KA ed

iyt orn e e e B G PR oo B W B opemi .

pol ymeri zat i[e1]9ener 3d &/schembid, R8oss-sE@ioasloasw Y tHedladier Showgein FIGULAUr or
nitrogen, and preferably a 3- menbered ri ng contai ni ng oxygen such as an

epoxi ddncludiag gecond embapinesipba mepifoldfEueliiitodi sper sed phase i ncl ude .
potyhedral gi3fomRG! §i LAERGHE UHAREABLACHLE 3¢ H1EdALURWAPATTG] K& Nybrid
mol ecul es of &1l i cohe anhd oxygén. Pol'yhedral ol I gormeric silsesqui oxane
(POSS) inmuding basfotd @ardeni;ved froma continually evol vi ng cl ass of conpounds
closely rel at ed to silicones through both Qorrpgm t.io system

of nonencl atl3Y. FbossisaIhenpls crfseqtigaliAey et thedip (("T)mﬁﬁ g'ﬁem’ cal
corrp05| internmediate (RSIi G .s) between that of silica (Si O
and s%lltl ?((i:lg%ab?nl?%gm(%l)té;laand (2) the nolecules are physically large with
respect to r[t)ltﬂmFrIGdG ensihomstiamidwngarfluid eoptiol ayserh forths ifloali¢ systenst pol yner
segnents and ](_;]gt{ Consequently, POSS nol ecul es can be thought of as the
snal | estOPAM déy »(about |-1.5nm) of silica possible. However unlike
si bpca or nmyghd)i qdecmxaasaeﬁbtﬁ%%peat\e%& of BRI SR¥A BMHIGY 1 Ronded
reactive functlonalltles sui table for polynerization or gl’aftlm:g POSS
mononerldGt 8B ot perepectivaiviey. ofithe blddderiatiar bmllad oy Fddesl, andiFiet Kaisray | at e

nononers ar sui.t ab |t Vl ol an h functionality PGCSS

acryl atPEEPY B’eﬁ%‘tvbgt% rgltleégbl?(?%F xli‘?tdpt(“’@onlﬁ&%@%%%aﬁ 0736) are niscible

wi th nost ofjoid)e Fil¥: 8§ W RQhemaGE, rbss- s@&d)nur‘ﬁéthaﬁﬂleadélwbﬂy%atﬁémriﬁd golRd

ol i goners to f orm mechani cal |l y ‘dur abl e hardcoat in whi ch POSS nol ecul es

f or m ndhldeheld6. Gﬁlanyntauﬂsqolere@e@nt,n the organic coating matrix. Carbon
I b d b

cansal SO be b‘?ﬁ FIG ﬁ , Qc%gglgh%%%s% Qct[zo%a‘ﬁs?%é %ak&!iu IbC%fll%B@ oLf%a carbon

nanot ubes, or ca escri t ent

7, 368, Jtﬁddd(efvﬁiﬁiﬂlﬁf@rtheblaaﬂer)shox&ddmFIC@nlaﬁL a@t er i aI s that can be used in the
nanodl sper sedqﬁhase include lrgastat(tm) Pl 8 (available from

Cor por at i on,[03%lr AESwHIA RRY 181 dnolirseacarsnerl woue7p] %IaWSWPa‘BFI@CFY"S}b Zr%‘ac et
Cor pora[tlé&a@r sh-b%rﬁ{tﬁwnlA'\gélu&_H al%@gg&g{fgbphase is typically present in the

matri x at concentrations wei ght % and about 50 wei ght %
preferably between about 5 wei ght % and about 25 weight % The
nanostructured articles of the invention have a nanostructured ani sotropic
surface. The nanostructured ani sotropic surface typically conprises

nanof eatures having a height to width ratio of about 2:1 or greater;
preferably about 5:1 or greater. In sone enbodinents, the height to width
ratio is even 50:1 or greater, 100:1 or greater, or 200:1 or greater. The
nanostructured ani sotropi c surface can conprise nanofeatures such as, for
exanpl e, nano-pillars or nano-colunms, or continuous nano-walls conprising
nano-pillars or nano-colums. Preferably, the nanofeatures have steep side
wal I s that are roughly perpendicular t®§-the substrate. In sonme enbodi nents,
the mpjority of the nanofeatures are capped with di spersed phase material .
The concentration of the di spersed phase at the surface (versus in the
interior of the matrix) can be between about 5 wei ght % and about 90 wei ght
%; preferably betmeen about 10 melght Wband about 75 melght 96 In sone
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coating on a substrate. The substrate can be, for exanple, a polyneric
substrate, a glass substrate or window, or a function device such as an
organi ¢ |wohbioamstisi ng di ode (OLED), a display, a photovolrtimsredesnsce, or
the like. The matri x conprising the di spersed phasecan be coated on the
substrate and cured using nethods known in the art such as, for exanple,

casting cure PDETAHIEDDESCRIPHIGN GRILDUSTRATVIDEMBODIMENTS coati ng.
The coating can be prepared in any desired thickness greater than about 1

m cron or pl@3¥r dbthe f@ﬁ@%&l@rdet%ﬂ&ﬁ dagssiption ofiihe ilbsiratiyscrabrflipprts, refeeeneeat i ng
can be.cur I ter LV . trix
conpr 1 4 s todg ieonfafiht ARRR haYoril s P kP Ptse Flpbui ks 18
enbodi riesdribed ihsuffcieiitedzeaibb enhisle tiise skilledimhe att ng piabticavha iiseatien, dhé jrés sed
phase may be m crostructured. For exanpl (f Cf)l substrate with a v-groove

Al

m cPostinfeierd dhas aihenembedimenis maydieatilized Andibetlegicr L dcRIsarr AR er i al s
conpri : ner :

manost T e o VTR Pl RO Ocp 3087

m cr ostinwention.e@o avdid cdemilsiot heassaFy esmebleltisoss skilled imthe agtsd prectice thed articl e
conpri si m crotreplicated posts ar .colums.conpri.sing nanodi spersed phases
can be SRS mens et Hsreiarthe OeeHpion maY PRy FeRaRIS kTt B tose

M Cr oStk ifel #h B8R -artOTIRfo BIHIR| RGN AL eHBtich 15! thErefBr6 it 86 hatakel Bk Buitfngce
resulting fromcontrolling The sol vent evaporation process from

mulloi - sehsgeatd the scopa@f Sl illbstmtive enbsdimebtscraidefined dnfs, byPdie @epperde@zRIMS6; or
the structur syjf.ace fr m -replication thod disclposed in U S
patent 7. 6040987 Heisitiesd BRI AA RGP a:Ehef Priste FRtoen 6§ LOREE | ol ana
nmagnet i Flfyh@ Iddwed@&éseﬁre@ﬁ@%ﬂiﬂﬁ@Eﬂm@tgfdehi&ﬁ@sﬂe%oaﬁ@ﬁie%ﬁé inythetbehigef alsi ng
chem cally reactive plasma. The R E process, for exanple, involves

gener atbegptghelsatalarsdanpleathy kaehipininn e lexctHordbmpaticst ¢qnapriping-ihg erayer gy
ions fr I ttac . i teri al. pical R E
syer em 0aabd SpR B Doineich S mEhict Rt TRl R Bl Plume eV P O

" pager echaii, &ataxafiple, § defecisath ehecaticular caglilegd sfatle lateralngntiyie of the femur

counter-el ectrode, which create an electric field that_accel erates, |ons
t owar d.10Fnhdhp delsetelPanscalse bea micrerfrachire sungeryrsHe ap deCHRFDERAE SYPEHT it ihe

chanber ' ' | Yad : The
articl ed e%?éastgﬁ%ﬁ%éat%er’ E@#é%%ds@ ﬁ%gé}gﬁ&?{g %fplg&%ﬁgﬁg{ tﬁges{}%%a e IE,FI ectrode.
React i fengmaingms aisesctosnariesuppaiedf the bbie inchaliye withbotr lireiatinm, eseotahr ough
small inlets in the top of the chanber and can exit to the vacuum punp
syst emCePNeCHEe BEUESRS CQH%C%Y?&IFB%%MFQ@&Q%G-i s formed in the system by

apphyi ng a kg3 elq{erré’d{&g&‘gf'éls%%rf%iéﬁ’ekl\%zyts?stkﬁeld@%‘l‘é%rd%%ﬁis%é FRt€ed phBgufd €1 d 1S

typically produced usin oscillator, although other RF sources

and frequeadys fanpyeddimgy rbduasd @essith¢o ghkhddul 106 worwprising ayediced-pagsdure an

b L onj in,t I ted t l,ectrod
o et cHTERRaansRa s DryEng SPguse 0T AGaied i n e vl LS PRI RLSEE be
di rect g@5! PMALAEIIHRANBURIOE Gha HIRCHaBIHBMNIBLE 0 Rl ellebhrd® dNaiBedshAtDaMALe t O

be etched. Due to the nostly vertical delivery of the ions, the etch

prof i | eogimarhatesignpel 108. dhbbladder 1011y pesifienst bepvasn thmy dngs 402,103 tith thewer ed

electrode is smaller tha he .count ef.- el ectr.ode eat i.n | ar vgl t age
potant 1suepheRiy Fhat B0k 28 HOUR Ll B EMT LPed WPfheol®Sbd: orani ¢,
t he et ghatiige defedt Q04 ceglftalsodedatiastilinao aitaulie le@i¥ed prddirauhan®ss1 (@ essure is
typically maintai ned at bel ow about 20mrorr (preferably, bel ow about

| Oniror PPsitigpedyrdiznent such dafesbigdbe 1imd 7. Tharedupedorrsssuee soRFcgel i5ds fuidly

conduci i i i yct LR

o eot {4 Pe8te BEREHRL BRellre LR 198LF BRI dBE T WISt FE PR

pr oces sedhireed prssuretierapyalystem ofattheronpiisédwecanidtdri 198 dhiddly guepledbetgyeat t he
ion energy. Simlarly, when_the pressure goes bel ow about | mlorr he

et ARi nghy EdEcasdauetRE spurcy 1I16W§§€dﬁg@e€ﬁm{sﬂ€e&g%rfl'é%{slé)6i ﬂIﬁI?TB(@Ier &%»%gq ty of
the reac%hééé%oa@fﬁhﬁ ,-suﬁﬂﬁgklow%rgﬁﬁi RUARE A9 KA FORTRE FimBS®R By e Y Ni gh.
The power density of the power OF the etching process is pre?erably in

t he r anigéecoiO4ablnume @nibotioned thet redudddyaesssrecourcprl &5 endithieycaniateolit3 &e2 to
about Q.3 matts/cnlg .. The t E& and anount of gas utilized will depend upon
t he matPiEegafrgdiiniojagingle hapsing ¥Rt The reactive gas speci es need to
selectively etch the matrix material rather than the di spersed phase.
Addi ti onal gases may be used for enhanging the etching rate of hydrocarbons
or for the etching of non-hydrocarbon materials. For exanple, fluorine
cont ai ni ng gases such as perfluoronet hane, perfl uoroethane,

per fl uoropropane, sul furhexafluoride, nitrogen trifluoride, and the |ike
can be added to oxygen or introduced by thenselves to etch materials such
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sufficient ion bonbardnent is directed perpendicular to the circunference
of the drum A continuous article conprising the matrix containing the
nanodi speweedignase can t hen be w apped around the circrofrasesnonsmBi t he
drum and the matrix can be etched in the direction normal to the plane of
the article. The matrix can be in the formof a coating on an article such

as, for exarmpd®, IRMmecontdxibPihiVReifiestidntheMBrind #r¥dER pRYsire géekdlF efekd sel f .
The exposure tine of the articlée can be controlled to obtain a

pr edet &¢ gibrrsgure the idegs thaw thetambiens pressure gt mgsue siteibhatis subjgeted tortegagmentcan be

27111 nap P Bhef PP R AR MRt o Rl B iy eSS e Toseibas o

the i nwenhidhrthe fataniziocatdd Eifiough thdkeASN B aGmant kit RAskiveqiteRGRL RIydel ON i S
generally indicated as 10. This RLE apparatus 10 includes a support

st r dct yised tpxdesgribedhe pregsura applier ol fhegissue sitgnthe geiwal pressursrapphied iy thedipiedoor s
18, si I . ini 'ﬂﬂﬁ;- 4 therein
S ded e R %ﬁ@é@%ﬁ?ﬁ%ﬁé@r‘%@ %és,ug‘g&(’ﬁr]d&@?fg%rc%t At a%%@%‘?{e&%d Wi thi n

t he chaabam. Gomisterd|withythaf nanesclanee rarihaasserintainadl pressufd oradcwarhhi n t he
chanber and rg%erred tQ gegerall aSs 28, drive | chgnisn137 for rotatably
dri vi n@ EPURmTISTS tp girelatiyoredustionsf apaalue pEgsyUrss Whiked degrease in tediCedhanber , and

vacuuMRUGRre38 vhdudhtibits SRORRGL B8l G GERERE RbsoRUPBREGSL r Uct Ure 12 1's

any neans known in the art for supporting housing 14 in a desired
confi gur at i d833]a Mbersysteml 109 futhdr ghmprsesredirst fuitisepply é$ e ftat sabadlyAsugledwn i n

ror e ade 88 Ordcing Fas 157 8 bl iR A seooidicab i 5%, iR iradRie g8 ' "
suppor t19 148 Addsatigéing Sutiembe & H©E bRlidgPatber RAT ia RRUSERM doBBuis YPPRIfill N

apparatus 10. Specifically, cross supports 40 include both wheels 42 and
adj ust dhe braciagchambard 07 modenrgpasitiy epugspenctsp mlpt thedypeing chamber 18ppapaadss 10.

In the odi nent ..sh in.FlGS. and 2. cross.supports 40 are.attached to
ench < et MRe R b a1 Ao BRI R R g dfe RGN CF 0o
suppor 19340 tirrigadden DG t Bk pe3itbRHre¥suRi applidddol the BldcinB 3UBdtahck Methe®hdcip Si de
wal |, via attachnment suagorts 4 whi |l e cross supports 40 on the other side

of houshagbard 0FngsuEpisaiioadowdhe hraring| chambenl 05yto senfern e e shapsandt s 46. An
addi ti r . ' ' . .

gt - nanguE GUROia 163 by SHRBILGE BECIGRR SRR Tend o HAbOE

addi ti detteeatthicfeinur 402 aed theaibie h@nitvithddn usilagink4d IcBno be uadeyrstosdhithat the
providing.a control | ed enyjrqonment that is capabl e of evacuation,

cont ai PEEHE 351‘hﬁ#t@eél?égeraWéPaYe%%m?ﬁr@Ht}pls chapbers Feaphiys the om t he
gasq | : i o i di E S i 1 and
922 o B GRLEg Ad oARnAEth tht B0 SN S TR 00, The Bl s
20, andubstime nqyl twtaega® 2r aTigeidoanck as,\far dxamgédd, iarhéghdly biszousi compaeskibld ow
interior, denoted as chanber 24 i de walls 20 and back plate 22 are
fastenéﬁﬂ?ﬁﬁé? AR A TY e NO¥hown in the art, to rigidly secure side

val I's 20 anqoRfcB3dh Beirdcondui? M0 SRPHESECINA cBndBIE mey e EGipRii otk al | ow
for evacuation of chanber 24, containnent of a fluid for plasnma creation,

pl asma baddat 1®rvia comegorel bt aidi A6, reapettizelyhiBogh caadoits 1 prid R niay bescontat

subst r SR RHEEr TRy o BBt PEMRRRET BrdiR R S af o Binef Soils iRy e
i nto t\Weedhetiasthe dEoapled” mchideg8Red? Qodingan ilﬁﬂt&t/@iu?ﬂhg CRYRpAELRN MEans)

to one of side walls 20 to define a pair of 'doors 18. These doors seal to
t he ed@biest Ehedermasquplel§ alsereapempassss twierasuadte comporantsothatarg genfingoseal (f or

S o wT HESh gl b vrRE Y R RE R Aiens AR STRRE IS,

wal |'s 20sd, theterra rfoaiplal” roay inglutle thewidsly aletiomica, thdrmah e eRétrical @uphgg.of a
fluid for plasma creation, plasma creation, ion acceleration, and etching.
| n38ne Fdyid savphngmesns thas duidig in sommynigatiombetyeen e devignped pasts qrdecstionso
conpart nent ' : g . i oV f
paseage of Aloaq s oeel BASSARG Al Subldul Dictflca ifeRIpHES BE | o
chanberedi@ad-peesaurt ghameerdOGpaFIGRIPB atd 2Arespeotivaipr Refetrinpamnbreespecifically
Preferab&y t he égag$er i_s only one conpartnent, Housing 14 includes, a

pl ur al it F1G2Axthepladder d 08 somprikesHivgrexisrios vighe ncluding a KgPordapteesuR eiieior g4
seal ably covering ports 62 to allow for viewi ng of the etching process
occurring therein. Housing 14 also incjudes a plurality of sensor ports 66
in which various sensors (for exanple, tenperature, pressure, etc.) can be
secured. Housing 14 furtherincludes inlet ports 68 providing for conduit
connection through which fluid can be introduced into chanber 24 as needed.
Housi ng 14 al so includes punp ports 70 and 72 that allow gases and |iquids
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Drum 26 is further constructed to include non-coated, conductive regions
that allow an electric field to perneate outward as well as non-conducti ve,
i nsul at i weonegiweasf or preventing electric field pernmeatconvsasdosdves for
limting filmcoating to the noninsulated or conductive portions of the

el ectrode. The electrically non-conductive material typically is an

i nsul atyq1y 1 BUGRIcR SorthsRBE ¥iBMal ulfacSSBMP k&iucORpdE kS iRk 906 hyd Biasihe
Various enbodinments that fulfill this electrically non-conductive purpose
so as textesioowialld 2@ mhjchafosms the extramal avall afythd brating chambexi 187 h Toe radweedsubst r at e

to be coated, as. a c tive ar can, be envi sipned. by .one, of di nar
ShiT RESRE exfRio Al 1%e bt 8 BB BB Ry AR it 3LRE & udhel
sur f ac eBetnOf edefdet | 04 €ShSWla@ier d05I Mrdfer 86:8pKHRs hashnMoldstaRtet €20 thacal | y
non- conductive or insulative material, except for annular channel 90 in

anndl armasibe vesepRaighinatifold pempenenisddfe.ddOh pasitipngsd a1 kath sidespf the defeefuct i ve.
I n addi i . e L gl hg lative
mat er i allt04gﬁthaeﬁfﬁ%ﬁg;0£%5r§l§yé lég?éaln%g% ﬁlagﬁlﬁgggg]%%}ﬁ% ﬁ%ﬁf@@gg}g% llelg Sur f aces
84. Theyitth@iinatd diemeRt tiat Blcohddmtrically Algssdrhige thepering 128 bethelredicedde al ong
whi ch pl asmacreati on _and negative bl asing may occur. However, since the

i nsul atiressusegxerionalldghas plirvan wdi Go dBortde upbirstriace efithe menifold sastareent |
dark s i . 0 j I d

mat or | a0 o2 ARl PicR Ryt the RALeirefule HrerdiBNDE M

al Ui nunarifeld stonchot 12@ maghacoateighi someadantess thew theshistbrvebetweenskpar at ed

fromthe, el ectrode by neans Qf an.insul.ati terial.(not shown).  This
al | ows TEGICETRESIHE €8 rlph‘é(aﬁﬂgé A s oyt (Caathal i SIRAY RSPOMdoa ment

of dr U@v@ﬁth%%ntéﬁ&*’\gaﬂ Do iEh th?_cﬁélﬁbé} 10888 Botdinde mbssuic! udes a pair of

insulative rings 85 and 87 affixed to annular surface 82 of drum 26. In

sone enbodi rfB3ls, Whesatealucadpressugg i8 Applicdao dlagoredindediprastis dhombksocsver end
surface, 84. . segure support mnmeans efybodi as a.flat plate or
st ap. PEVBIERIGRE eSS ERES e i ocp Flame Gand Bndues fophia
suppor t128gwithehe/Mbhi®ld sRadthe 120 HingPorkld adiifstARd int?for WaBUlOBtahY EorfliRgs 85
and 87, once affixed to annul ar surface 82, define an exposed el ectrode

por t i orsedriwidta pertias of thernsriopwall [1A8 tmgonsenieate tiegeducedipregnire on gwdsifestl i n

sone erh n_insulative tecial in all .areas except, wher. he
subot r a8 dbaafibe' T Bty v a0 oRndd o e 4ol AR T R PRI D) asre
dark spa@ewtd 1H0tmaf fdrhea SioaY dafsled bortioBXB8PAE: resllObf thdfetued flebsurelef i nes
an exposed el ectrode portion that can be in intimte contact with the

subst r deing appbed Brienghdbe msnifeldstraptar 129d Mhedlimpled meetian 1 08n of the dntgtien, e

MA@ i t.he. b .

ol | gt MBI B SERE £ S RSHRLASI ARG 15) SE BRI SRR s

t hi Clk imsh:iloﬁ;_ﬁd acﬁgdm'fﬂaeidafegprm/e)ghseqaémm, ﬂgedxedudeh@(rﬁﬁmfe&gmio'r ﬁraﬁd\’lé_r Sh As a
result, etching js limted to_ t uncovered area (that js, .tha chis
hot - coupedesg weal araund theidsEehbiolr aPEIY@Hé%@%U Rreweéareﬁﬂ%f%ﬁiag?{m s
covere : L i g i I . d 2,
i um ot B 3pbiifie ok i B SURELL BERRL AEHGL wall E3E ThOBlifbiifritiut 190

f eedt hrabsogieras tb prevent fhaiertenor3éall 6 faom eqllapsalgeappingetbh amesogwaf 108ced wi t hi n
a l e in bac | at e, 22. The ferrof] yidic..feedthro nd rofar i on

or o9 e Bugie e Eedi Bresmee 1 wtt P bedBRHEER b7 POl 18 kit Do an
fluid copdHidifAd SnRih@e i nb CRthetMéria&idle Biebd %ﬁ@i?le%&niﬁﬂé 2898sneéafch 2R @nd

conductive el ectrode, respectively, of rotatabl'e drum 26 during rotation
whi | e ri@0ki iniselgeted toapravide sdeduatemictupal sngparhshinghe tedvcgslopricssire thambecessar y

force to, rofate 1the dr whi.ch farce j upplied fram.any .dri ve nmeans such
e 5 brigHeRER g Baly 0 a8 HE pisfiat Hel T8 RPBE cFE AsROHPE SR IS Dack phat e
22 and rbiRes Pkt cRAE LY 108 a@%nﬂﬁg@?ﬁﬁ@ff@%abﬁy@ﬂ neans capabl e of

suppl ying such a connectionand is not l[imted to a ferrofluidic feedthrough

andla r ot ar \I03fi orhe imisdoewaly P& isofubstantially ifmperragabls tgibdodkethel transsrigioraeid

rotary FON 1S a.t i ut 8¢ i.nner..dhanet er. _hol | t o
et s oS UM AR RE ke R TR Hoalhd S e Fobars
driven dyynultipledayreseithhtyriad depitiighon the nihudityuriipGlracyss af thamtidder Bisect ri cal
system capabl e of translati ngzr otational nption to drum26. In the

f

embodi riHtough digmanifqd grugured20rayaloma mislightdimpied negéen Y 9p azssulijof they
drive shaft termnating in drive pulley 3 1 that is nmechanically connected
to a driven pulley 39 rigidly connecteg.to drum 26. Belt 35 (or equival ent
structure) translates rotational notion fromdrive pulley 31 to driven
pulley 39. The plurality of reel mechanisnms 28 are rotatably affixed to
back plate 22. The plurality of reel mechanisns 28 includes a substrate
reel mechanismw th a pair of substrate spools 28A and 28B, and, in sone
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in a rotatable manner through a coupling 29 to back plate 22 and may

i nclude a tension nmechanismto prevent slack. RIE apparatus 10 al so

i ncl udes wol2ero/reiiers 32 rotatably affixed within the eoadsesspsdspunp 34
fluidly connected to the chanber. The idler rollers guide the substrate
fronmt he substrate spool 28A to channel 90 on drum 26 and from channel 90 to
t ake- Upeditld pidhte d8igla ?1&% tolthe REHJILRBssuMPEMbEPER 41 tHEPSsidchreRak! NG
webs are used, idler rollers 32 guide these webs and the substrate from
subst r detngsappbicd Rethe Aragingeehinher 105bthepnistiopwall 1088 tsirahstantialy inftekible dm
channel Q’Hﬁ tagﬁﬁu? sqﬁstrq@e.%gool 28§:aqﬁ t%ke-gqmgaskigg meg1%poo

28F, r dSPESHISANYINt RF PRI PG 6 TPIRORRY THRCHELS S EABEFA PP cont r of
syst emdidys. SugiPhyticfiglstredypiatiatielrfer &Ripld lfiberdask métdls! RibbéreCirpdstticStlond a
ferrofluidic feedthrough 38. The tenperature control system may be provi ded
on Adppa¥ar gembigatien. gTheaptesior well | 0fwpshle pbcippbuinflesiplcorigid fognsuigyiBatem and
punped hat { i
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t enper girevsarccpdappdied sy gedladdey 10fcat or cool el ectrode 80 as is needed to
supply an el ectrode of the proper tenperature for etching. In a preferred
enbodi ment , lﬁ%@ t EerateRton N@ﬂé égé,rléﬁ ag%lﬁ%éﬂ%rleatag frgm ampsyagabls materyl tg

cool ant L AS, r e ‘e € : . I rbons,
hydr of 1SS ST bIOR RN Sol 6f flias, ARGRE RN ERleriol Walth 20, 12 BARRT DM
appér athesuffiaditlydhick ¢é withstamdthevamsilatiress apd opmpiessicd strasoomreeted by theo

evacuati o or t 70. This pu may . be_any vacpu , ch as. a Roots
bl ower PRHGAHPBGT A TEQiAA PrEHTE 1 BeaRIEeRaHa B (402 HRRB Eapabl o of
evacuatjrf@uiehs e BalRE chdnib@ddy le§Rctitdl . SCRMNERuRLY, R caksiopvalls P¥6,Ragked up

by a mechani cal punp. The evacuation Eunp may ‘be provided on apparatus 10
or al t enaabd feangd abmubliplplageis o€ thatesiabhavepgmihgtsams ps didferemt grdpertied! Yoronnect ed

h h . RE 0 al i ncl ud fluid f , f bl
1 the SRR fiegRickiol SR 20027 Pui e it 1G]t s tPrm R LGRS, o'
cr g3t e sebsnhdtibyd? thdt hes suffiiehd xabile) e seuomed si Wi @lderpessusd. t Eilese

evacuation thereof. The feeder may be provide& on apparatus 10 or

al t er nathpipeteyistigsyaroel nusse dependsst eposnche srecticopatenats aprd tIfabripaie thonnect ed to
the ch r i uid in the proper volunetric rate or
mass f?%35&5Féh§éiéﬁgggﬁgﬁﬁg%kgﬁ}éég etching. The etching gases can

i ncl ude, for[08Xarfleanaterylaned tofofiathe @érivrivigls 126UD7 Mgy caddif0he or more
tetrafluoride, carbontetrach| oride, perfluoronethane, perfl uaroethane,

per f | ucHasinessa sethahthey bgesrubper ikearppratioss Jior gramplg o sqaeiebodipenia e and

t heyl i : f -

ot i ng ot Kbt RER Y 265, R JeudiZEth FONARLAASRUTn! nORBRERIRNEE
connect’He resiligice of b adkeerdd) refes tekleahatedall s dlityitoadco8é. frothan plasiis sour ce may

be provjded an aratus_ 10 oral ternatjvel y be provi ded on a separate
syst emdgg%?@rl%ﬁ?%ap P@O%éﬁ%@eﬁréanql%f% he ¥ ek pie @;r sl eibPisal ter m nal
(as shqwyisdpr&leGtyrehe bliadRRY n%%f cEIﬁ%qux%Bbér%k?l?ﬁuth&ieﬁé} YitRRWEbb&gENer at i on

or transm ssion system capable o ying sufficrent power. (See

di scusdiutyl rubtfer,zthyledet fropigbnerubber ethylené ppykene dzne cesones chlseiubforgtedRiF
power is.preferred. LS IS because the frequency_is high enqugh forma
it i G TR B e e A S T R
enough @ afeRalifieh 36 PoRairMBMR%]dsforhdts, ih@adink leRStoblc?ShRed B bBOVRSmAtR

scal abl e for high output” (wi de webs or substrates, rapid web speed). Wen
RF poweandiatiphatisdsocy heatese flaxiblecpddydlefimsninchuling Bexiblopelyethylennendt i ve sel f
bias, that is, nq separate poywer source need be used.tq i.nduce t.he negative
bi a5 orP PR R heB R BT R Clne e oG iFmp ¢ SO dEe 8T b <
di scussdigfoniérk;| polyRenide-ethet diaity@kds; ERGLARH or Eher-EfreRMMWEI M &GO EbIPOVET S

el ectrode 80 with a frequency in the range of 0.01 to 50M+iz preferably

13.396 vHengspergtheraplastin yilsanizgtes dleyibimpoli(viny] chlorige) lymenelmess and her eof .
This RE i C r e I .f he gas

i thi n ROV Hod DR RGP SRS SR BT e BRER pESCURY 22°,
13. 56 Mdhlmakie) hll@yis dike pohiteiay echldride) polyakabdnectioys i Phetexti@iomvdllstiDamagct s to
mat ch t he .i npedance of the power supply with that of the transm ssion |ine
(whi ch 3lso inelude. byt arg nehHmited &, pplyeayr-pe)yusthages pplyethieraplyurethanssiand RE power
t hrough a coaxial transm ssion |line. Upon application of RF power to the

el ectrode, the plasma is established._$no an 15 RF plasnma the powered

el ectrode becones negatively biased relative to the plasma. This bias is
generally in the range of 500 to 1400 volts. This biasing causes ions
within the plasma to accelerate toward el ectrode 80. Accelerating ions etch
the article in contact with electrode 80 as is described in nore detai
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substrate just before this step and/or are provided just after this step.
The substrate is specifically wapped around el ectrode 80 in channel 90

t her eby oweeniongstiBe exposed el ectrode portion. The sub®CTAiSR009®69031
sufficiently taut to remain in contact with the el ectrode and to nove with
the el ectrode as the electrode rotates so a length of substrate is always
i N conp@Gtarbbriale-pIGurtiRGed. OXR differeft QiMtdtHericlbrialsldeviivkd by i e to be
etched in a continuous process fromone end of a roll to the other. The
subst r eerabined asblpslsite ifenm fh@rex@lﬂ@hWﬂ@S bifd 12 bimeenedaysar, adliematizely sray bosed.

Chanbe ua er | FLL] ce an

et chan Orégg a%se%%i%e &grgphrﬁrrﬁg ng Itl GV%CEI§¥ g% ?%ﬂb@gﬁml?‘ﬁ?mgﬁgﬁq?at us is
ready ie, hegiialstWiicipdos@ssich s&bﬁ@irﬁlﬂundﬂb@cﬂﬁem“ﬁﬁ hgsifstitkemarrialcdnd\waé ed to
provide an RF electric field to electrode 80. This RF electric field causes

t hed ga§°ttt6X15é2}’6N@1thﬁﬂ Bt dlegrade withint§e pady pver tidicnat i on of a pl asma WI th ions
t herein. {

al t hough ot LO%O] Rlﬁés)glﬁé{r"cﬂé@%ghg“ﬁ%%ﬁeﬁg?&%ﬁgégd%g@ %e us\e@%ﬁg&ﬁ1 e “pl asma
has beprsaredianther 406 eght idefectIO4bvisite pro{flﬂageupporcaempmdemt\eé@ahe ode 80 by
continuin 0.p r .the electrode with RF Th| S causes jons to
Gocel ol SRHAIDE A e 1 uﬁeéflgassmeee&qr@aavaﬁ&% B Hhesy 6?563&3@%{1%3@6 86 (the
remai nger,oh PtIGe2§| QS rd R c&i- éllag'sruré Bﬁéiji(ﬁ'tv@ﬂlhﬁ6 d1§ %I‘é'édjﬁ'%lnst tﬂa%ﬂl&ns

selectively etch the matrix mate versus t I spersed phase) In the
| eHyt h1@F, tisdeduaed tpeessuredoapdiet] diveethy whhmdﬁbctgmo'ia thk eavtityothd 8llickausi ng

ani sotropi,c etchin f the i X material aon .t ha th of ubstrate.
For ° cothiie e TR grocitite T2 et e it iR ey Biincet PSS (oYt ho
subst r aéfectand. FRY niREKIAGuRES 120 ERMH S A€ opHPAI] f6AARALER Ahat %1@%@ aOver

el ectrode 80 so that etching of the matrix ‘occurs on any unmasked substrate

por t i oplerality ebeella dlmidly coupderhiol cach ethantedhborra e plurhlity i ifom ehraenéls withinsthgul | ed

ol oo DopA AR 120 S TR e BRSNS B RE AR o el R e

chpgrbeincluliba pagstldr rarklog ﬁaafatlbmuﬁoereéu o difbcaﬂleﬂdwgﬁﬂﬁds b sphrtaé e, and
substantially only on the substrate t chi ng does not occur on the

i nsul aﬂ@ﬂCb@rfleiso‘ﬁ’éhléﬁhqlﬁén@léétm%ﬂ@ 128r does etching occur el sewhere in the
chanber . %

di ssi pat ed [09'ifh@”%nﬁdhﬁ?t{aa[%gg%@PB@%@B&R&%&H@Q?&@@%@ 8d£9%a?§61%% 81 dar k
space it mhybe Bﬁh@rhg}dﬁ)@hclal obRydtspllic. thcbhesmclﬁnﬁimgekﬁkapﬁﬁthamhnﬂald:an be of
any shape, and material that is condycive to the redugfion, of

pot ent ?t&lcttfrsdéﬁ) g QRRNTCR r@ﬂ%@iﬁ%ﬁkyug%lmﬁtfl 9 Bychgs qralavﬁpa@ %ssrswgs pace

S | d r ul ation
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nat er i manifeldistrocuer 20ds ormd@ Groima hyrroptiiba matdniat, eh&jmammlpatmctml 1€0ch$s086 and

88 contact drum. The dark s shields in.thisr ke. embodi ment

Fur ¢ neRiat e Bu e S5 RA" FiE Mede ot ooy raduti HFTHS | n
non- anfhdl @fecPoR’a mINERE TROSIAE: ﬁx%ﬁérﬁ%s bf‘th@'rﬂaﬂﬁ’oﬂlgstﬁlﬁﬁué YRS AL ARy thin
channel 90. Preferably, the tenperature control system punps fluid through

el ect r adiey Bomtthe defgttd @8 bytvepidlancew ot othlzewpkutgemectlemsmd drnatxamplesfia ed
t coqe 1 | t. hi I th | t
a2 o Rr bR BER Ry oeBE PRG i Bomeeh 0V A LS WaieRelhy drfeler "

addi t i gyailable Fogn Kheus,mtcé;ﬂé @né. of iSAn Aint@Ed, TeRAS. a0therhjdroptiBe ﬁiaﬁfstrﬁ@de heat
transfer fromthe plasma to the substrate is managed through this cooling

syst emnche thasg madp Siampply ethere Gatherigans thaémreabnbrtélyémiltq aperatierifiicssuch as
pol yet u%@ %&&J’oﬁff&}l? ?c}ﬁa%sethat%%kfg Béé}lyt ea'?e%l &%BF%E'% ﬁto%ide%gfgro Iﬂglc tbr Af ter
conpl etion o rocess, {Fe S Ca PEH Y om shaft s

supporting poaem thﬁ’oth%r‘éﬁﬂbbdlm-gﬁﬁ tﬁ@lﬁamrfcﬁaetrwmh D0ensreosonstiadiet #6mar ti cl e
thereon is on spool (28B and is read%/ﬂfor use. I n sone enbodi mrents of the

natfbst Pl@eqsaﬁbéhleam%tﬁréqleﬁlabdo pofchay e tebr fegieved fremmaprsiont s bod @%Prahq defpct

conpri e an
addltlgﬁgﬁqu&ﬁ%%ﬁ#%%?% %ﬁgéd §§§?%§m¥ﬁ%§§?§%hﬁéﬁ¥%g$ ove @g er and/ or
oi | r epietdserbahle miageals mag inchide, wathositlimicitiohed pslynicaic &lamdyof pbBiackie agidst
treatﬁg)(for exFE@}e, with an_ additi onal pl asma treatnent). Plasma post

t r eat B andypolyelycelie acid(PGde. Thepelvakric Slendanaalsyiciude, witeant cal
functional groups that m ght be present on the nanostructure or for the
deposition of thin filnms that enhancejg he performance of the nanostructure.
Surface nodification can include the attachnent of nethyl, fluoride,

hydr oxyl , carbonyl, carboxyl, silanol, am ne, or other functional groups.
The deposited thin filnms can include fluorocarbons, glass-Ilike,

dlanDnd I|ke OX|de carblde nitride, or ot her naterlals V%enthe surface
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properties, inproved adhesion and durability. For exanple, in sone
enbodi nents of the invention, the surface reflectivity of the

nanost r uoworeth/@agiisot ropi ¢ surface i s about 50% or | esspChhas260o@cmar f ace
reflectivity of an untreated surface. As used herein with respect to
conparison of surface properties, the term"untreated surface" neans the
sur f acqi@itatidn, gy dachdhafel V1Y Mirashtésh 8ndeipPal dtibrics X TRB hidhifeld sidtutd E205mae
nanodi sper sed phase (as the nanostructured surface of the invention to
whi ch ifppmh@ sbive iag) 2 seatfrad &nepiaellvgrowdhu or a serbiebbmeigeialmayibanseddnr opi ¢
surface. ln_sone. odi Nen of Lhventio e j of
the nertaRRel T TR Srftht 1P0 I EBBHALR-SH P OB SERFll K4 BRyaR, o

t han 1% senduieastd prehefcbrrdmsts thd@owth 506clladr fematioe of tisuagutinss a
"Measurenent of Average % Refl ection” nethod described in the Exanple

secPi ofhiseidipensignrbpgrews stiustuse that prenisies Adenrlatsrior ¢rdl gravtht lgsirativee per cent
transm_ssi ] - SQf hGa s 0,Qr nore
than t (R 8 chtBIANIRA MG RlD MOSEAS Whi BEfodie BRI il 1Ol b
" Meas urcelvhmh phéspBates adlegén, PLAMBGAS sorantly dnetyhapdtitte,sarbdnetts, autdlogouktiasyel e
section bel ow. | n_ot hﬁr enmbodi jrent s, of the invention, the nanostructured

ani sot %ﬁf@e?ﬁgfiﬁ%a 5 XenQEbmaleHatact angl e of | ess than about 20

(pref er abl y,j0A5S STeRami R uchre 1?@&%?Iﬁls%fi§crl§@ ¥ clo§sScdNARtedNaY broblle as
measured using the "Water Contact Angle Measurenent” nethod described in

t hd OEx anfflcéens eqpourwittgh dve. retincedtpiressustchembemiiodpd pegvest the extedor weléhd2é on, t he

nanostrugct ured ani sotropic surface orbs about 2% oOr. re light than an
it r eat BT e ey PR T SR IR R SOSEroEm Ry e

nanost rgherhkifyeA calld, S0t the Phafority loff @eSe LR afe MR Tidly Raks1B® tSeagh SaHee vith TRW about
2H (preferably, greater than about 4H) as determ ned according to ASTM

D- 3363-channebaeetharibotpmeide s mererspld strncsyrel inpem wither the segncedprossurayer or
0t achuEREBGE! M d BBl R U BT R A maRERERL W BlmdiERn, |

canshawhapegiithy @dnidslieguerord R20tt8 pravadiostuctiegslbuppbrawithinf the pidacalipriessuee of t he
invention than to an untreated surface. The nanostructured articgles of the

i nvent ichamBeel G¢<ed 1o Preyentiherapaiocells fiom eollapgng andieuttipg Al the Beweok mdyred
di spl a i i le, liquid crystal displays (LCD), I|ight
emtti ﬁjgrgsg?ljgé%%%}&gé tg{@%}faglégl,gpor pl asma di splays); |ight extraction;

el ectromagndq044] iGansequengnabe §ikdb] theleeld idithgmanifsit sarhetie 128nses be f ace

shielding. lenses or filnps; w ndow f.ilpns; tjreflection far construction
appl | catrsRy dgee {¢ etk BEFANRERIFBIND o Mg Prongh Heplealiy gl eliemtge. The
nangst ryehitlEdnRirt $26 Huf buffiRRnilPYBAN WiR 18WEr SHr881iésst kb vidOsnkalrar
applications such as solar filns” and Fresnel 1enses. They can be used as

t he fr oappauwithinghofedsoddapressues chaimtieod 06.i Wilild tlad sizehefthe pellsah sheomarifpld sol ar

bsor bjpg_devi ce; ar_t her mal b g m cr o-
or e BREGr s Bt e uRdl Shatvieh 2P 30D PhgioREp B 10T 85 AR £ onn
sur f aceyufifcidd: EintiaBil B hRéwRB alra fhudd o v SherBlifoush twheaRaBNRUG USR], hida

photovoltaic cells or  C GS ghot ovoltaic cells; and for the front surface of
a fi| makppl 1588 meiarons pn die Higlk gndicempintsinydiicighicstaetural suppag foy thefemyr 402.

schematd c,crass.secti onal view of ,an _ex l.ar iSR! 0 a LCD,
iRy, Lt ARSy RO DR Rent) Sl R GURP Rl a P thOpord Y bR

enmbodi reaifol @staRRe 320 eInléhe dnildudes, te poRsity ptredtde dtavidig apgeesibogt f i r st
and second surfaces with an AR | ayer. 106 di sposed. on the first surface of

the SutdPs i @sersdhat ihopeRda Suehisa05antaTcs o froitgte fout Brwskoesh B 1 he

d f h ' i t
SeCond (HHAL 8Bk 1SRNl SR & ERLEAR bR RS(rnsligun) car
pr ot ectthithike ABhifdd siragusiiprovidepsutfieisst shgctarad seppora deus,the porspppsf the 102 i s

t henl am na to a ss or. polarizer _subs te 110 ch that the OCAis in
di Pt %@H@i@%@%ﬁ%ﬁé@ﬁ%g%ﬁgﬁ 45 SWhPUR 6 TR ER ssenl ed to a i quid
crystal nod 1 A DI I gt i a eyl : eshyt he AR
coati ng andL[P ﬁsé ﬁ?ﬁﬁ%@gﬁ%@%ﬁ%&%,g@w %2%’0 5%%@?%‘2@82???? gF theyOCA,
and t heighRtd prgeent dhreadifnpiadneorticte 5Q8 iolf ek iberionwalbi D8 abd thesos tdiapaterf or use in
this present_ disclosure and partjcularly for displ pli.cat.i.ons i ncl ude
by racr 1 ke Bebiford BB bt stineGing e Rrfttk EPD BRS¢+ o
800nm wavel engt h) and has a haze of |ess than about 5% Illustrative
exanpl es of polyneric substrates incl-ude pol ycarbonate, poly(neth)acrylate,
pol yester, nylon, siloxane, fluoropolyner, urethane, epoxy, cyclic olefin
copolymer, triacetate cellul ose, diacrylate cellul ose or blends or

copol ynmers thereof, styrene based pol yners such as pol ystyrene,
acrylonitrile-styrene copolyner, and ol efin based polyners. In one
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adhesi ve tape and 61/ 141, 767 stretch rel ease adhesive tape. In one

enbodi nent, the OCA has a thickness of about 5S5mmor less. In one exenplary
process twe 20ewign8t, provided in liquid form is coategconst@momdcdodr st
surface of the substrate. Depending on the chem stry of the hardcoat, the
liquid is cured or dried to forma dry AR | ayer on the substrate. The

har dcogfsgfioastPaithialiRe l:aimty'l@@ REREST IR bt Q09 hak Bﬁ)n’i(ﬁ@scﬁéal'iﬁg b%e Qefelt Ng

(RIE) process described above using, in one exenplary nethod, the apparatus
descri béd, orrprev@s additionahstdicturalsupporton ptividesg haemrrtebbtatq)th@ peduceds

above. Mot Bpyc s Bl B 5% MR onesd IR BNRRER hBRshE " 7

i ri desapifild dafedial @hEbE PrhctPdwabin thOtLkifyERORE prcsfvrderwtaﬁlohal sthetgalfshesgence
between the refractive index of the substrate and the hardcoat |ayer can

cause tine sphidadashirasshe mandeldstnetare L dencrihed @bgvesppd{ontet fapetion asi ght
|nC|de t i i ke col ors.
The iri ée@@gﬁghgerlﬁﬂ%ﬁ%ﬁwo&é %%?fé% P?thgl ekel%ﬁi%pd‘& ?nﬂ%afgﬂi;% clﬁlg%{mg\r%l[ gs it will
obst r udtindtiof as ARGETEN nid@ial isploaiote Walihg of thewrlefdst 1040 Buich atrhanifold sthaveet ri ed
to address the iridescence by matching the refractlve i ndex between t he
subst r 482 BRioreserbablg apd t%matlacer@@er the reducgdpreselelnisel gt YHevi de a

bal ancqgmﬁeé&‘ ormance between antireflection and iridescence with quarter
wavel ength nmultilayer coatings. In sonme enbodi nents of this disclosure, the
Rl BOpr ocess [046] rBashepd dfehe efahffclﬂlsoucﬁlreommmayba atnyfuhartrpremmrts‘thcexuenmer face

of thes te cpated vmth ano arti il].ed hardco h in turn
educesihEs Foraee e LR ave e v, S Whihe THCe R er i Hamber

antir efl'%%ﬂeﬁ%eﬁg%ﬁfe&te@%o Q?éhu%d‘bﬂéﬁéuré VTH%S&é'ﬁ%ifold‘stﬁfcﬂﬂé 120kQ ' ments of
this disclosure, nanoparticles such as ZrO can be used to tune t

refr actsumaort ol poftiguoefithe extemonwall 36 Qﬁtbe hraluosbpriessuee ehapgeahd a | y mat ch

t hat of. e, sub he r.e uIted art cess
i oo oo MR RUFHR Y h &1 ARERAERY o FanfiR e Bl 1Py Bloe] S EhioB{ S oo
I ri1desgResstre chAmB&OLEEb sepfROihaRAfireGhindr PErtion\Ed Sdleridr %llthﬁeper sed
phase can be etched away using plasma to forma nanostructured (or

nanoporrédrgtﬁd@msrseré shanghrs| Oeas beivie mFI6e 3¢ AV heneaireduecdupssgredh appitedrp theor
l'i nd | N
cylin rr'e& ed% 1?r§ %ﬁ%{)& O%gf'fx[% I‘g(ﬁl%g(ﬁ '8 (f%gs{lrg ?)gt\élgt)r Y%alﬁs éﬁ% g@% ot ?tﬂlaﬁ% tﬁ) the

sel ecti'v avor e heé nan matri x
(that lmsmlon SBMQMIKJ ag 3b®@sn IEIG. eBcHodteS@eﬂﬁeﬁbrﬁMcsﬁrumtreBQ@is stifit her t han
the matrix material). EXAMPLES (Ohjects and advantages of this jnvention are

f ur t herforoed agtln%tﬁwntfylor Kellf 198 |tet@rmgthe£arrﬁr B poatttonﬁqh adjpeent thedletset t-eri al s
i ons

an% det al | gq&egﬁ éreﬁgt&c{)@% (Szgcl)]ges%)lrlueﬁ V%laﬂgr? VId ag\% Ll];hlagd ?{ﬁ\r}%ﬁcﬁgwél asna

Tr eat rrmpply‘ﬁt@tham(hloed piessuredinarshyrto dieudedesct 04 tviar the opmmg 128nintke edodxdai ned by

o9 B LS 108 EMEESE ool RS0 MR 00 501,
i ncr ea%%‘ﬁcﬁl?‘al Ytppord 3 GhSrlhcdteiNR SRRALATOPSF tH@Bl%(@&é} 10381, f¥QexaMpRAr t Ment s

within the plasma system was renmpved so that all the punping was carried
out by meszsgppefrt tshneededrfbnthmfereuml(b?rasmncﬁprradtm som@emlpminmemtag at a nmuch | ower

at| n r t han.i.s conve onal | with. pl I ocessin

55" of “pol G0 | e P EE el 355k AB e bredieB b ToEioRs Fim wr appec
ar ou nd dchffold mikAe ] €6 broptte BEMIng OF Uicifdc® 10N EThALAUR pdtidn RAy bBSizePROSI t e
side of the drum The unwi nd and take-up tensions were naintained at 3

pounds.filirdefepidhiids a gaper veid ix thsdemua P andemathbarb sspapatierpeidtageaiel t o a base
pressur g)rrp fo %ﬁt]ofgne m;trrgfold sfa‘ ﬁur% 3%)“1?15 gca%olc? é‘f’f?%ﬁ ﬁﬂ{e mg)ﬁt?’oﬁ’f gtn? ?598 n
conbi ned Wt en or per uoropr opane roduced

into t hﬁa}ctswtﬂibersoﬂbatdleran&adﬂ mqﬂa&mﬂét tddacet- ptemre @f&d/etyﬂsytsiéﬁl BO(ﬁrfahesedbel OW.
The oper at| ng pressure was nom nal | Onforr. Plasnma was turned on at a

powdr  dreforsing mese sreccaliy be iGigh rSB&h poppifeldshuctursAddris showmthatinghdend t he
drum r ed speed
ot at ed P RdorBbhRas ot o B o A T e Bl e P
wer e tanevidmgmddmohhiestmd'gmi soppdm&tdwmhe fentr @eand Theintkriomwadisl 08 @l dieed at
a const d_and pI ma treatnent was then di fferent | engths
ot “t1 ebladeRL0s chemabfo FERCHE YRaRI] rqyﬁtrbmeg aff)%m\g@e ogy iaficEekas e (R
of the plasma treated surface was neasured using PerkinEl ner Lanbda 950
W-VI S-NIR Scanni ng Spectrophot onet er..120ne sanpl e of each filmwas prepared
by applying Yamato Bl ack Vinyl Tape #200-38 (obtained from Yanato
I nt ernati onal Corporation, Wodhaven, M) to the backsi de of the sanple.
Clear poly (nmethyl methacrylate) (PMVA) film of which transm ssion and
refI ection from both sr des were predeterm ned was ut| I | zed to establ | sh the
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O degrees and 60 degrees over a wavel ength range of 380nmto 1700nm The
transm ssion was neasured at normal incident angle and average %

transm sswonowagsnal cul ated and reported for the wavel ergiriuseangeoodf
400-800nmin the foll owi ng exanpl es. Water Contact Angle Measurenent Water
contact angle was nmeasured with a static contact angle nmeasurenent device.
The maGlufRld snRaké PPEL Mstiibed Hod.t Bhe &aﬂﬁrdaeonﬁaélhm_tzz %oilftpﬁs%sqxﬁlﬁamynser s,

and sanpl e stages all ow ng hands-free contact angle via autonated placenent

of a droppn-o¢ll wategial toTheilititeofluid kapeninicatiapbetmesdn thetrozmfold struopura4d0 andn

anal yz i Shape ,Anal ysi.s by a uter to determ ne f. tatic

cont acheife TORRAS SaHTE o SrdfileSombrRel 27 Ry tFei pid oMl Rt Bbis

i cr on drtdietlysasmbete € ducb pfssirél i@ sisBe Ve saifadeaif etk defect 185, whitd @1thd hi ck
Melinex(r) polyester film454 (from DuPont Conpany, WImngton, DE) in a
nmanfAer sewe signepodingrsemetsashipp befiveen thsemgr Hﬂeandrtﬁ peerigseyallelds afjle fi | m and
the ad i . i I i i from
bow Cor a1 et et Bl 2% B B B Cuech 86 43 Pl 8580k 6

I sopr ofafuedd witkgrdvahifaasre elld of Metriawth esprotmosailip lgeowahiofgelds dnara theol | er to

assure no air, bubbles were trapped_ between the adhesive and the gl as
sl i de. TgrEcisbpR gheartilage fissigs Ahs ssadfoldiprmprisst e Bayalse E? é@ga%qgﬁfbwaewgﬂa

9970 B I i ¢ i a,
VD) - T (oAt TS RReGh IR AR R Ehohe MG Moar iRt nto R D T
poll9es todithef schffold Dédmpodertt 422 gihessthey mdg grovh end/et foamsweivstisison anthetr,like haze of

t he adhes] sanpl e e then obtai.ned directly. on the fil madhesive/glass
| ani natseaf!f%_gm@g@r&@@fff%w?smﬁ ViRl ORI SRR si || ca
particles fihigd ML sWel ot t6OR s RYtHAREaRI1E BShBshent 870 MALAR sdBcientSR4dE to
(pentaerythritol triacylate), A-174 (methacryl oxypropyltrinethoxy silane),

and | r geaota( fluijl flog4thiqigbttles plutaligt of gella ocibe dirngureobutisaifmeilydnwdseith bed i n

U S Patent No..5,104,929 (Bil kadi,)., The coating forfylation en
0 it cdoRP R s B i i srisih SRkl H3Bot Sl e ORI BbnBetRBd 0D |
soliyt i eswashat RTIEP ahilclMhdeindomREcallapkd siBifichitlyrand thes@diold dodiponest

syringe- gurrp.ed.i nto a coating die, and the coating was, dried by passing
t hr ougHi2anctaing ifs skapede furrtocasn scatfoldhwhen @ pdygediprespussois eplieditadhg esul t i ng

cured ¢ i i gt 4 -/ t hi . re treated
by oy Sles it SBRRGK PR, IhY sChrE LABorll 2o ip FEARBHREGRYET € | L0a02E
180 secaniisimenthtaychae dgcopin cell beadtive nhav@sllapsasiorabdual 0o, abpor 2084, dbbuiTabl e

1. Significant reduction in reflection was obtajned for Sagpl es, Zkﬁﬁﬁmd 90
second< 0P, @howSY0, 9F 80y Fege theschsbrsen te ay d disseptigrpg viggiicantiy plteringdfliid o ot i on

resugl t . A : ?@ml the |
( p?gt aZtP g{%ﬂlf’%ﬁﬁﬁé{hﬁgglg% at e)(:&?g%eél E)l 'S 3(;[8811( %;gzglrc]i Og? Sgt?%g ?gcsrc ?/ f(z)iltd e)
( 240gmMcoapdnSRYAGIJ besmithe sarhe eanpy hadasprifedi2bgny fovehemeniftdd sedctared 28 xed. 5nm

il ticl | 6 (400 h d | gt jar.
et hoxy- 2 ¥ na st R GRTPoREH iRt R BSICOR BT g B5SPEPE STRES U ane
(27, 8200hi;3R% a8 IShahaiiaR LRSI RN MosBikiE Ptk dRar aBHO KM vat er

(0.23gm were m xed together and added to colloidal dispersion while
stirri mgmpPhentj4a? tosepastatasty fnoth the manifoltdst800E: 12} whehthe bludses 19X iace

nodjfied siljca dispersi 1166 resin m re (.70 of .SR295, SR238
o sragmo el imdhERELE AR i B e e g Fptiba A TSR Pl

vat er aRérebait®t uF¥t30pMARAT bludiee 108 E¢a@dvEd. ONItEdASt VBl ith SaffoR] r ot ary
evaporation. This yielded a clear conposition (184.6 of SiOresin

) g .
mi xt ur econtpeaent&g mayhercpasirucedd seobiatfit edherds|to the surfaehel the menifald siciHes about

60 wt %, 4Rr rati f 20 LL icl with the
same prlozcl(::3 eugﬁlgéﬁgfgé}g a%} %@ei‘ﬁjf th%?&eg%%st%gg ﬁaf%i{%%ﬂéé%&;&% rgrglﬁlglpart icles
filled aaschddgo Gey Radlidldbedktivet1R0tWien Theblddder 405 RO fRR &, femne IGR506 f or
various _concentrations of silica nanoparticles in the acrylic hardcoat

f orful athusribe seiioldeompenent2gedass NRBISMAHIN Rigrerad thersitgwd the repairedmietect | m wi t h
porm & ! ° , . . !
(1005 AT Es REDabE 308 i€ Rind R oAR (PR RIARLL UG IONERE OIS,

coat i ngemox¢dwith deanandfold stractdraldle, they Mag be ifslericated sawa unitent cverpone@ndthen
done under varjqus web speeds (10, 5, 3.3, 2.5 1.7 and 1,3 feet/mn)
corres psg\ﬁemh‘gltlﬂ 8 Hor%%ﬂéerﬁsudl? st Benfincipain %@éamsei}w%f, asf{?é‘f“bfg(?{’%% 180
seconds). The transm ssion spectrum of the one-side treated sanpl es was
measured and the average % transm ssi-on34dn the wavel ength range of

400- 800nm was cal cul ated and reported in Table 2 and correspondi ng

transm ssi on enhancenent results are reported in Table 3 bel ow. K) NOVEL
ANTI BACTERI AL AGENTS FOR THE TREATMENT OF GRAM PGCSI TI VE | NFECTI ONS [ 001]
This application clains the benefit of U S. Provisional patent application
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32,31 1, RE 32,310; 4,482,487; 4,537,717; 6,91 1,525; 7,335,725; 7,408, 025;
6, 794, 490; 7,262, 268; 7,335,726; and RE 39,071 . Daptomycin, a nenber of
thi s cl aswo 20ms7pasent bactericidal activity in vitro amdtius2somemodgai nst
clinically relevant gram positive bacteria that cause serious and
|ife-threatening di seases. These bacteria include resistant pathogens, such

as vangyy ahitary @6mpbAcH:s ®th eﬁa%%hu@(s‘éf@lscwﬁa%a 'dbé,dneed fSUS. @Bfent No.
St aphyl ococcus™ aureus (MRSA), gl ycopeptide internmedi ate susceptible

St aphy | G¥5e¥dsnd dntenstiow] mhc@mdﬂrb FEE/HEYRR/QR0596 ébl@h%im@b?ut(l@lsm and

peni ci | Si 5ept oc n ni. ae ( PR ich there are
Pow ¢ naid LOTRDBIBNS PAS FBLAIEGH: BRRUBRIRE by S blsad My’ "o

I nvest. Druges@: ThéZdaffold 38mpbitdé hoDespibt odh@iclet Froins hatdhials lﬁtﬂtldlhgwt eri al

agents such_as_ daptonycin of? t he need for novel antibiotics continues.

Many pd&YPibeiisssb waoeh%@erprrbeﬂeaﬁeWCb aéﬁ@le@eupmphaswmgmugw;ﬁm erdt i cs.
Th
ThL S o SRARHGSpiae, Lafoh8ct MRRLREHLAR @AKo PN FAE S BB
ef f ect iThersesfold tomporsent #22 ﬁiay elsoauufadlddwﬂbﬁﬁnat mlatermpranmsuasﬁalseﬂﬁafdb t he

antibiotic,ineffective and consequent|y an |l ead to life-threat

i nfect |I@h%‘“ﬂ‘i‘?a%“%ﬂé“\??qnpi}’ﬂqaﬁr%ﬁtﬂneaﬁa&ﬁ? ° n)?ée I‘?i%%ﬁ?l 16 uE %Egrﬁjé’
mar ket g mg%ﬁ@%ﬂﬂ $odEY Qg efﬁ'aﬁ&ﬂ’l&cé?nl% te{HE%E‘éf%l& ch ?bﬁén@@?ﬁst 0
t hesenew dr ugs ectlv y creating a nee of a stream of new
antl0badbenddadf bax@pempetlble neaerids, iiehestermtewhichgo sibt diaitsa sttong andiunblwgical

conpounds .t hat .exhi bit hacteri aC| dal .IVIt uld of fer advantages over
pr esent4s5eR ég?lﬁgtt Etef:lg]rfﬁ% lﬁggggraéww{%%?l} X PHact eri al

agent s jMpindedific %ﬁ@élesgectl@s \b}?ich' §R-:fﬂéfno’i/éh frb@ahe B&Iy Wé)ééreti?ﬁtdx' hettabolism.
pat hogens, but also internediate drug resistant and ‘drug resistant

pat hogén yetrmothes embpdimgat, rﬁlamnffhldsonwmnt Haa s foxpod efibivdegradableovaterials,
ti bact Addi t I t bac t hi.bi t
ot oAl RS oA b BEh e BRSBTS e

patisogepedids. parti cul ar concern is Clostridiumdifficile. C difficile has
becone a huq&ﬁﬁubl ic health concern, and in recent years has becone the

nost conmon s dn seme gmbedimeals, thefseafeld gemppnant Ais nmderad biocompetible di um
tf/c/ t f th

e a7 SRR ChaRRRS, TS BN ARt BRI e o

addi t i ahe defeav 104 ghérylfwhe"blhdﬁur 185 isacmsveaf fréin thié h’ﬁdegbﬂne Mﬁnﬂ&rﬁcaffuldl |y

devel opi ng. One_new epi de rain (PFGE type BI/ | so .call ed Napl ,
ri bot yFeMHNER f‘zm?l@?%tﬂ]%gﬁé"dP%‘tatlbsméﬁ?r“é’nm%‘?wm@tﬁrdﬂ ﬁﬁ\ﬁg}g ot her
i g:]zt@: 2% gf%?n&ﬂ%%ﬂm&fsﬁ&ﬁ%ﬁh@ slt%r%&ffﬁél'f:ﬁ&%‘éﬁ WG b ﬁgﬁ%&%ﬁs@ﬁ@ oS CRRE

o0 I ncrease and y virulent strains develop, n
ant i badieoiphatiblgend/er bmdegreda:blmmaterlelsemny inblude,dius same liarited m:éahexde [ 006] The

CompouRab () PLEL SieRaseoreet pastairaty By bGh)bobliatioaetr um of

bact er 'g?cohﬂé')' PEGRY, Sityne @3 col/BREdPaHoB s, %ﬁ/cgpro@dcwdecf)dl? | VFU” her, the

conpounds of the present iInvention exhibit bacteriaci dal ity [007]

The pr @wmom@y@yhmwbnmatsﬁmlyurﬁhm e pEosphaaemdsbpay@thiyinebyqodunds  of
For h tic t abl e sal s t.hereof, ,wher,ein: Ris: o
w20 Bt QS RIRE RS S Rimel, REFSRE oG08 okl b RhER B EIGar 1 hnd

NHRA \WaB/aBhytrides, polyaRaae Acifls, palyaktky bst@t@d%&yﬁe&@d K¥trad4td®8] | n anot her

enbodi ment, the invention also provides pharmaceutical conpositions

conpr i SIOHGYWM%P@lb’cﬂbmiiﬁfu‘FSan)lYﬁWﬁfé%»WGﬂ@d@?le pekyurgeanesfproteipesich n a

further ds of
For mul &° angﬁ’g‘éar lh r%ﬁ c%ér)rfg)i%)dsjlii e{ﬂaﬁ‘é&?’%ﬁr €0 ﬁis’[éﬂ%&}{r&g&g{mﬁﬁpf urt her
enbodi nigihate, tmpammwdm n@ﬂilreﬂryQ)Cbﬁeﬁlg iddegehgalsie pulsenced of Sugac@iippprodsssaf
Formula | tq treat bacterial ipfections in humans. [011] It is to be

undfr stc8eaYerIf 8t nYbhpmam Hssugs wghiding Ryd Aet lamteb@dkm% B‘?flcéFFHumh@nleﬂa 9Bwi ng
detai | edfgscription are exenplary and explanatory only and are not
restrictive of the invention, as clainmed. [012] Mol ecular terns, when used
in this appl[0%4t ilbthe sbmfﬁédbhmpmmonmm nmhmfrbg)ounipaﬁbletahdh/er bmﬂegradable
specified The .term "ac |ned a car bonyl _radi attached
to an é]ilaé?f&as g%?(@ﬂ&ﬂ““é@%ﬁﬁ&“%?‘ip Rafller 2 dgdirdyme fpme. Orf'?et eroaryl
group, exanples including, without limtation, such radicals as acetyl and
benzoyl. [014] The term "am no" denotgg-.a nitrogen radical containing two
substituents independently selected fromthe group consisting of H alkyl,
cycl oal kyl , carboalkoxy, het erocyclyl, aryl, heteroaryl and sul fonyl.
Subsets of the term"am no"” are ( 1) the term "unsubstituted am no" which
denot es an NH2 rad| cal (2) the term"nono substituted am no" which is



substituent groups are |lower alkyl. [015] The term "acyl oxy" denotes an
oxygen radi cal adjacent to an acyl group. [016] The term "acyl am no"
denot es awoiznromgensr adi cal adj acent to an acyl group. [ @&TJjustévs/os®sm
"car boal koxy" is defined as a carbonyl radi cal adjacent to an al koxy or
aryl oxy group. [018] The term "carboxyam do" denotes a carbonyl radical

ad] acenintoRiniht, 3 B&ire8 AbFraddtdhHme REmE & dfic 16 @@ weblss. dRlahoer @sbalikeR[TD,
chloro, fluoro or iodo radical. [020] The term"thio" denot es a dival ent

sul fur thedsied degsedagionitinee ﬁargwshetwwemmegm@ﬂpamdmweﬁa&wey @cted from

et ny g SHERGER hE ot SRR e s Brokhortlh L 08" PG in2BRRD ©3 | TECLTE
branc h%bo&ﬁﬁ@&@%@dfm@mmpdnehammaw Hicoatpatibletombivdy gadatiie maadriatsaman| ess

ot herwi se specified. Exenplary al Lﬁm radi cal's include Cl-C12 C 8, CC 6,
and 5 c4-degrage kya mgnrsy selatedyie thermelseiaryeighys ehths mapterialapsedite 1ake heepl aced by

a subst I

car boal Ay T Com PR 2E BELCE nlch QAU AE B imaRE 8D Sl ARG, 1 o,

al keny Icpn@bkgmyuz theay fétmai kyttrudnﬂfalenmqud ﬁot longeg/pexloﬂebﬁmma,r\y]hﬂealbmxy,

aryl ox sul f| sul an| i no, for d an am no acid side
ché,u n. X’E?J%W gits Egsply in éﬁ@agsgf? Hd@t ShettGigR rJrI%?atl on, methyl,
tert-butyl, [psnp %‘M{ima@&q V\?I%tc RpHERh Y seaﬁl@?ﬁrﬁ&?nféfud%Q%ét@ﬂiéI‘poﬁhKﬂéd are (

1) unsubstltute h i's defined as an al kyl group that bears no
suldét i twignn tl’g:l’\@’lubsdjﬁ.@)‘lt theulofect 104 that pxbmytes healingrofdlendafess 184, prbkides r adi cal

R T R T T A e Tt

nitro, 1fohlﬂ=2>m ﬂeldépéavm ATy, Bl lustfaveslafathkydmbdihentQTylid dtucedrptbssuRket er oaryl
al koxy, g oxy, sulfinyl, sulfonyl, Nsulfonylcarboxyam do

N-acyl aolrm m%m@mpr@mg(amarmmnmnaféﬂ@ they o vsuethe apemsg i tesatenior wpll 3&d by

a substi tu rou nt eI ect r oxyl # C3
21 koxy i ks B BoRubRRECE S P BRI BT s b e RO Bninfid
sulist i tseuedrenl zoydnwoa@uadhedw%e&t@m aklbe lbﬁdie&édlude&-pﬂé‘sbm’e chanbaneepr ot on
is replaced by a group selected from h¥drox carhoxy CrC 3 al koxy,

unsubstihus the barrichmatezial § Ahdirstly gpntaety the Ghy defgét 108 Whskdhe o t hr ee
proton t [022] An al kyl can al so be
"inter upﬁrgét?&%gpgjtb 'Pééagfé]gﬁgcaﬁyﬁlt%edre?éég?%ng functional groups" sel ected
from ar yI qQM]oﬂIHewamdmmaemdySQO aalylcpnpri€ o1, orandreldiecds ofmettrinkthat n, t he

phrase ' |nterruted s that an_internal erneU|t S aced by
Bt | easOVERa nartiamer @EE?BIWHO@W@IIp@%%erFHE@H *hegisie chesph (Iésplﬁ? al kyl
¢ h@'gH &i npAY £ B8E pr'e:fé?ﬁﬂ}'; %h@&ted Wof’nha Qa!eﬂﬁi t‘l’lg@all'ogﬁ%amed préddafd CH2) 2-
RO(CH2) S-, - CH2Q("CHR) 4-
* ( CH2) 204:EbeY) 186 tp be irf ﬂbﬁl)@&rﬂdﬁ@atl,on Wl(ﬂ-ﬁ? :éei(eCII-IZMZWhlIe laddtlng DeRlpfoy 14) - .
O her exampl es of al kyl.ene ns that ar erru d" .with f. i onal
gr oups f)F((H’& on w1%gﬁ@gre@q%1§ sea1e139:H ggléeeb rrlerép&tz]( %b ,
- 042)%3&9-[;’6 ﬁ&ﬁ@&%(e@h@s% &r@éﬂ?b?-&@&ihd?é}% ith b5ddé3 SZd piéhed
- (CH2) 3( CH2) 2-6X, and CcH) 4eZ\ze’C:I%IS) ‘wher ei n Zetl Vé" onlegdof th@ﬁl er:lt errupting
f unct i qmabrng rlde pstrier mt@@al ABoway hepegiffitient strengthte praside additiongbstiustralas
ar or %{g gteﬁek]}radl gal s having two to about twenty carbon atons, such
hr s&PPY B ChO"rbon atons, and cont ai ni ng at | east one
car bon- car bqussjoutdferring el FIGNG iy refiided phdsdiiregkdtagyt §/8tent 800 b furtier r epl aced
by a substituent group selected fromacyl, am no, acylam ng, acy on§
car boal 40BIDyise PEEFHEX §enS@rz§r188anQR§€ﬁblﬁcméﬂe¢lﬁI he ﬁﬁ%ﬂéﬁgﬂond sPRguts 1R o,
al kyl I I
al koxy,ﬁgl:@ 5)%%/%1‘?34%1?%? gﬁ%}the $§&%ﬁ&¥%§% & g&weilnrgﬁ 38 f%IPIYIe doubl e
bond pdiith@rifdhdesfa doh&oumalwaé@dcdlbyobroﬁﬁajtm thdflpnessulrmsenb@rsdm),mel@ ihe t he
cis or trans configuration. Exanpl es_of aI groups | cl.ude, f hout
i A0 atlﬁéwed@f%WEﬁWC%ﬂl%ﬁéﬁ;}I ér hihwid sypp Y[l H]at proyides t braw&ﬁ'w 5 denot es
|1 near @foudh AAGuE 303 R bRRHIWhalbOM A0t drafiilieh @ 190 1RAN & @FE, and
contai ning-at 1east one carbon-¢arbon triple bon One or nore hydrogen
at ons ctadluczed peeshiere O fHeaedutelypressarelvhbmberel®, gndnip mey éxtiede Whethertby Fiyst

o R0 SRS BB e SEASE R B e, ol ©

aryl, heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl, formyl, oxo and
guani di no. An exarrpl e of al kynyl groupisncludes, without |im tati on,
propynyl. [025] "Al kyl," "al kenyl," and "al kynyl" can al so be "interrupted"”
by at | east one group sel ected from aryl, cycl oal kyl, heterocycl oal kyl, O
S, and N. [026] The term™"aryl"” or "aryl ring" denotes aromatic radicals in
a s| ngl e or fused carbocycl | c r| ng system havi ng fromflve to fourteen

I o o o I T r M



(2) the term"substituted phenyl"” which is defined as a phenyl radical in

whi ch one or nore hydrogen atons are replaced by a substituent group

sel ect ed woamoaryiis ani no, acyl oxy, azido, alkylthio, cachasbéoxygoscarboxy,
car boxyam do, cyano, halo, hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl,
cycl oal kyl, heterocyclyl, aryl, heteroaryl, al koxy, aryloxy, sulfinyl,

S ulfo n)ﬁkow&és &“édebQélé/ﬂo%ﬁQ@PﬁMﬁim 4$GWh1@1|i\ El:gh‘ﬁl‘t‘éé'tﬁéﬁeﬂﬁéddl-ﬂr@ﬁwe thedpy Beinghe term
"acyl am no phenyl" denotes a phe ﬁ radi cal in which one hydrogen atomis

repl ac @gplmsi tayrthe esduesd-pressyrosayre tblioughﬂ@ farstdtonfeih 410 toythe srgpedat ons can
:leoab res?lB‘e %ﬁ%qbe?)i 06_¢ prggﬂoﬁlg%%[yh 49 plllgss 1%(?(1145 Pn%gg tjhe p8‘§R

a2| car oxYy, cargegxyan‘i do,

cyano, [pfbaklﬁe oflﬂﬂﬂ@a@yﬁg fliidtbetng dpbh@i b)aihle)ﬂrst fhlik elpplly 1 Hll thysugh,the second

cycl oa kyI het er ocycl yl, aryl, het eroaryl, al kox aryloxy, sulfin
sul ?ongpid uiski2rte H asing shaihbaad 07 akhe REeaRye SRS PTOMAN prdf:sg% back¥o

"Het er ch contain
one. o Tstpiep Sl DAL FRRR S R S A AR STV e f&?"io or o in
a si nglkeuroe 11 uete hecmpgahymberc] Q7L I‘Iglesyﬁﬁrﬁmmtmd\ilam Hatamoed the eclétovefaniduaen
ring me I n one enbodi nent, eheteroar ring.s ste asfro SIXtO
ten ri b HBASRTESS RO GOSHiF ETHIF ga@a aaPleﬁésto eav%eé ESSHEE
substi byefe vk c&%ﬁﬁ?ﬁ@'fd régpfa@&@ew lso tl@a'%ﬁ}ﬁmeﬁﬁyﬂeé’smé@%re Bé&idg Q@i:)hed to
car boal koxy, car car boxyam do, cyano, hal o, hydroxy!, nitro, thio,

t hildc albbtimild: fenalrldjblz anélthcetﬂ:ya JOhIrkgpngtivelm yod theliftetior well éﬁ&@gldﬂsyﬂlbedar yl,
heteroaf) al koxy, aryloxy, sulfinyl, sulfonyl, and fornyl. Exanples of

het er o& ?\; "groups include, without limtation, pyridinyl, thiazolyl,

t hi adi azoy! [03630qhE RducEYbresfiité Brepdpy! sgst@ﬁﬁalmhﬂdy alW@ﬂhﬁZs@)é' secdridifag@l yl , and
pyrronI roups. Subsets of the termheteroaryl are 1) the term

‘pyri diswgaly 1othifleilenvpledso dnipstieandusfl 10 Kia thrsd omdat 1(5:;')ant1 [ppetaE v oly
bst h
et SN U L0 15 SR 85 R0 il B st Rl oF

acyb, and/opheadiay La@ems tocté deRtKkidd)incladihpoxithout ahﬁ@ﬁmrﬂndmub@yam agdhd|am,
hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl, cl oal kyl, heteraocyclyl,

aryl, Bt vrad gcggqt a %gllkgy;gynh quw agenyy &4 mgatloglﬂup 9y pther chemically active

N- sul f | am no
pyr1 i BT O SR A e S TR TSy pofer M R e T
repl ac mtlcdnyroatheafm aﬁﬂmd therethpoughdatidtd senend yalveohs mositiomeé irathd ifirstenaduit

oot AR L0 e Lot et Bt Sl e e SR, o
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sul fonyl and fornyl. Exanples of a heterocyclyl group |nclude wi t hout
limtation, norpholinyl, piperidinyl,.-ignd pyrrolidinyl. [030] The term

"al koxy" denotes oxy-containing radicals substituted with an al kyl,

cycl oal kyl or heterocyclyl group. Exanples include, wthout Iinitation,

met hoxy, ferf-butoxy, benzyloxy and cycl ohexyl oxy. [031] The term "aryl oxy"
denotes OoXy- contalnlng radlcals substltuted mnth an aryI or heteroaryl
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substituted wth two oxo substituents and a third substituent selected from
al kyl, cycl oal kyl, heterocyclyl aryl, or heteroaryl. [035] The term

" car bamatwoarionosasot ecti ng group” is defined as a recoguoirasdo@mcynol
protecting group that when bound to an amino group fornms a carbanate.

Exanpl es of carbamate am no protecting groups can be found in "Protective
G oups 1intitdoB M dntiBYAERE bsnt, BYantVGa0Yer, WeelTRANE prok@bibnddes agNd Sons,

New York, 1981 . Exanpl es of carbamate am no protecting groups include
benzy! astigetiohtinidl or athénchemyadly laotind agentsany| oxycar bonyl ,

i sobor nyl ox b | .. ada Ne)' nyl...chl or | carbon
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cycl ohexyl am npsul f onj.c aric, algenic, b-hydroxybutyri,c | ani ¢

gal act rb e BT sre it 21 e e ey & prs e et I BRI pase
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invention by treating, for exanple, the conpound of the invention with the
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present inv j.on.as single i r or as, a.mxture st ereochepi.cal
Psomeri ¢ fontisl” Bt gebydu e 470 e B mrgnepey risoelbr P S ERCoERERRc o
I SOMET StrefAh t@ﬁlo‘i@ﬂﬁr&h%’ry RythERRY M R GshEP RSB URNbARIyGIREBARIRAPNY ,
distillation, crystallization or sublinmation. The optical isonmers can be

obt ai ndadedjpintef thepationt. direfichably, ducompierials wf thealsliserysrthiciey 716 sd/ bt | onal

prqcesses r exanple by formation of diastereoi soneri,c salts..by. treatnent
b O o BT PRy o TS, B B mE BRARI R GRRTE s FRob B g o™
i ncl udeisswdst Mukridld & ihRtdsothclides, that i notllideed ¥d, pelyimideCpol ghrhde ZRFAKamt ar i c,
ditoluoyltartaric and canphorsulfonic acid. The m xture of diastereoners
can be pobsthyianedilugropelymen polyrsethans, polyisenvsae. iylan; pleelpnd dhe le. {tHealspt i cal | y
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optlcal I soners 1 Nncludes e use oI a Ccniral cnromat ogra hy COl um
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hydrol yzed to obtai.n {the enantionerically pure compound. The, opticall
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optically active starting materials. These isoners may be in the formof a
free acid, a free base, an ester or ajgalt. [038] The invention also
enbraces isol ated conpounds. An isol ated conpound refers to a conpound

whi ch represents at |east 10% such as at |east 20% such as at |east 50%

and further such as at |east 80% of the conmpound present in the mxture. In
one enbodi nent, the conpound, a pharnmaceutically acceptable salt thereof,



as G -6 alkyl, and further such as C4-6 alkyl. In a further enbodi nent, A
is chosen fromal kyl substituted by one or nore cycloal kyl or aryl. [041]

| n anot hewoentwdgment, A is chosen from a) unsubstitut edT@s26g08d08y! ; b)
C4-C6 al kyl substituted with one or nore cycloal kyl; c) C4-C6 al kyl
interrupted by one or nore aryl; d) CC alkyl substituted with one or nore
aryl ; e; : I pt: . C §l o Iank N
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cycl ohdhylike.I n anot her enbodinent, Ais a O C6 alkyl interrupted by one

or nore pheny I nat her .enbagdi t, Alis 1- kyl sybstituted with
one or nore lhﬂﬂéngﬁ‘? CTf1gg $gap g0 E%E%ﬁftw%lgof&ﬁ&éﬁ OFH’GF?F 751 1s
unsubstgutktdardegh Be kit doesbthe 163ND1 RY theRkBAMUNTL itli$ pSARIRA alijaOh: iyedr ogen or
met hyl ; and R2 I's chosen from phenyl, unsubstituted G -C7 al kyl, and OR3,
whePei Kopgjois. (JThe disgtand seevnd condvdtsd [l @pnd 112 calestively refebreditoranthe caiduits

nmet hyl i bsti fute -Cr,al kyl.. 44, one enbodi nent, Ais
chosen ﬁ?%&%eﬁég%u%kp%saﬁgﬂ%§%§? f({i%fle%{(@eﬁ ’LOSIOt °u§E t%r?e Vi substi t ut ed
Cl- C 1Qatheley 710 bid owrofleed distal &d 732@f Gie &li@b(’g' catetey 1710 entilGBe fSllcaiddaad Kyl
substituted with C3-C8 cycl oal kyl ; and d) -C8 gicl oal kyl substituted with

pheny! ,7Oanelaisralyspasiionrd Al the desired site pdipemhtheydetash $04.1 {48 desciibedabiove. the nore
hal oge r ! i r a
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und0bstit is whéetstGoCthad exdck yquiprhentand intestiodesthmidiof@oture furpery Glay@hangecdveal Kyl
substituted w .one_or nore phenyl, wherein said phenyl nmay be optionally
subst | tt’di‘?eeéln?\/f’{ ﬁ(ﬂg Hethg artreadilydmderstands te precedyg A Mgt iraalure sy ment, A i s
chosen | S ' . i ' : :

phony! Ehaty RRE Y SR b PSR b PSSR R e Y
phenyl isufen ph thessltinif A2nexteridroatheyiinee yadimtr A tongdhid scoped (@af shpkvni),dosubst i t ut ed

ith bstituted | kyl; —d h tiituted with
oheny ! Feple! S P RoRR MO ascsd roteb ek 1ambfhotey Hisiofy Fssues
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atons; and f) phenyl substituted with one or noré phenyl. [046] 1n another
enbodi meaitthencreate prietofilaciidsst¢-+ tmalbhalps, hereges) tshrsxipl the finaurdi0d neari thie

| oh | .. i d,w bsti .CrCs al kyl . .
anot hor Bl sRBEL A Mg 1ok ARBPIGuBh Birieope Bagoveshibestelivey
subst i tcathewdr M ( hapbe iertsdheophl the kdhee ki@ 6PeniddA0Y] addbodpeisquomdipant , A is

chosen from a) thiopheneyl substituted with unsubstituted CrCs al kyl; and
b) t hi dpmesddythe seepei {neriheriombogineen a |Rparatee pddifional skinppering magbehydr ogen,

chhgr o, - ; i IS I 1 | . [048]
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particular to treatnment of articular cartilage undergoing mcrofracture

pr oceddiatiened shareswith prei camity fl 3Rpdsatiewd Adiacgoar] dafeétiiodaWisnuttic Ssst amdi

practice have sho that providing .a redyce ressure i roxi.m to a
tissue S%(iotng c%@%ﬁ?g’ Ql%cﬁrgﬁeccgp%‘?cé a9 t}ﬁrgg'é?eg\ﬂ%f‘ﬁsgﬁe Sﬂ&’iﬁeﬁilg %i{he?tmﬁ%e tissue
site. Thgplappl,iaqsitne préxbureis spphiee BO MR WACiAS BuRLORhO bR cing¥ha@B! 10gabi on of
reduced pressure has been particul arlﬁlogsuccessful in treating wounds. This

t r 88t mihat itexpydgand gxerthmdrcegdn the tibfa 103 and we| thefinteyior aeallel08ras desanigedind

i ncrea for. I of _qgr tion tissue. i call reduce essure is
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por ous 1pago dabtheiopsniagli D8 ivthepedirsd-braturachakibgalb €s«fFIdi SBY fubdtahfigly educed
pressure to the tissue_and channel I@J[}}? fluids that are drawn fromthe

ti ssueseathidedstestit0dnsshgpndn FIG. 4 and deserbediinidstasl abote.e Ehs PRFIHANTPRIUIS her
conponents that facilitate treatnent. [004] Articular cartilage is a highly
organi zed avascul ar tissue conposed aofijgchondrocytes fornmed in an
extracellular matrix. This tissue is extrenely inportant to the nornal
heal t hy function and articulation of joints. Articular cartil age enables
joint notion




surfaces to articulate snoothly with a very | ow coefficient of friction. It
al so acts as a cushion to absorb conpressive, tensile, and shearing forces
and, thuswoheiogpwsnsotect the ends of bone and surroundi rgTiissenmeoopD05]
Age, injury and wear, and cartilage di sorders, such as osteoarthritis,
affect mllions of people throughout the world. Traumatic chondral

Inpuri %ﬁ{)liéd% tRXRABhE ch@hBerdQNARA tHewé PR dfShdplicRt iShg Afllied bl tiesfehinat cause
severe stress and strain to joints. Osteoarthritis is also a common
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cartilage  is general Ig thin with an extre_ms%1 | ow or _insignificant bl ood
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continue to degenerate and progress to osteoarthritis if thesé defects are
| eflf umpemag efithe[ca0#| | FarRegadilegy b ghesstrmntird, neeadured preaswre tywitiinatelyt applied
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repair or regenerate articular cartilage. Some current techniques to repair

cart i | agerofiaeiuridg sungptyantdsaw bleodfand hither stonylatesy agamtd tahedéfett siie. Ehyat heti c
matrices,and surgigal intervention,. with reat nt .and,recqonst ructi on of
The. darRlyBH pRSLEL boiqa e ERbL Ptuialid ' Gkt P Bt L weRERREH SR o ney
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state. In addition, none of these nethods are proven to regenerate
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mar r ow roce 0 rate bone
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While mcrofracture surgery has a high success rate, patients cannot return
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characteristics of articular (hyaline) cartila such, there is

. As
cur r endietians che smetashion a8 thesntold Fsctire 488 dessribed abaye thatitalganast of | ve
ti | e,
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over al Ichambar 907 ehetaddnmgtise[ad Ednghied wondidt 9 Ieandfod6erebpe caidvignflaigBotsipled to
prqvi de devi ces, nethods and s%/s ens to pronote healing and/or tissue

t h
r eg@nercath ¥ ad sxtendang Lem thebladdey 9Py thrapehthg skinaddhe legilQb@Ethend syst ens
woul d L ea ' ' (o} 31 us
er eadrit i DRAEBHcdldiRs oM bRl helilchRld paibh BDME rUKERBREARD
nor mal ederibywall 2@ anhd the.brasidéxRrtigrodal] 12 ecspeabvebrrwvithribes mitdreod wayl 998i st i ng
met hods for, mcraofracture surgery are s ed b he syste and hods of
the i | IESiERAing RheREtRl ndisraaiiold Firisgere ﬁé@f eﬁﬁr}g&ﬁmﬁ@é@ﬁw&ﬁ%y"ﬁ}éf hods
are designed to deliver reduced pressure to the joint space where
m crofracture surgery is perforned. Traditional reduced pressure delivery
nmethods to a joint space, in particular a knee joint, would apply reduced
pressure to the entire joint. The systens and met hods descri bed herein
concentrate application of the reduced pressure on the defect (e.g., the
site of the mcrofracture surgery) by utilizing a bladder having a
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agai nst the defect and provide bracing between the contact portion of the
interior wall and the first bone. [014] In another enbodi nent, a nethod for
appl yi ng wbeotwwstigent is al so disclosed and first conprcsas2@ent®sn ng
surgery on the defect in the first bone. The nethod then conprises
positioning a reduced-pressure chanber in the joint adjacent the defect,

posi ti QRé ElEnghtdl @alGE 9¢h iR reduded-PreshiRt Bharfifdr WO6N Thé Bista ehidsesftRY essur e
chanber and a second bone of the two bones, and positioning a nmanifold

wi t hi n clangated gondudts 9 dslormay: bafinidly entipled dothetfirst eparuic d 14 ae thesedondci ng

hanber f nri ' it th
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applyi ng a reduced-pressure to the defect through a hole in the

r eddcedbprassspmnes padgseribedabor e Thapertion of theanamtoldstepctyse PG pxteddiBgli ment, a
nmet hod 4 i ! rass ] ) : a
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reduced essure . to the site . of the defect. [016 er, .opje , features,
and advanaCaened 0&495465 P§ feserbeq %V%%%ﬁﬁ%ﬁ{@e P%B@é&%@eagﬁim Cwi t h
ref er enevdrg chifibiefl? B HAgSHANY, detai | ed description that follow BRI EF

DESCRI PTI OF THE DRAWNGS [017] FIG 1A is a schematic, cross-sectional
vi é@ of a r dletle Reerang to EIG.r1ddt, apatspestive ey of the bjpalder HY andrthé fissgend n a

Fomur arngicpaniphEriisdnoys; Rbe oBiEH0h afeer BimBhisRancioRaet i ¢bra
struct té&ﬁ:nmngfﬁdm tRenBloaditeiladdeP 163 ofposite 18 side tBatS§ NOTMR éduplddab et ve
view of the bladder and fermur shown in FIG 1A [019] FIGS. 2A and 2B are
schematand seqopd sendiststlil Bnkl2 Gecealeo BIC.tlde. Bhaaloagatshian 09rs medll forgwiding and
schenmcrd TR AREHaGag TS fo MRRIHRE et B bR P Hee iRiee 10200, ciuced
pr 4SS urdesaibad bbalel evied sbecifieallyptheegithasscsftantly bélinsérfed coBipl¢told throbplthe3 i s a
schemati c, ¢ross-sectional view of the bladder shown in Fl 1Ci I A including a

second k& trie preatsra pathrigsitheelangated (@b d Pé whichopgulg pesinsgredinpdyance pd thee
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o ol & Mt patem et Lie DS el em St L LS A
| ApoFl Ghe %@uéeﬁg%eé%gfé&ﬁﬁfbbf’ Poé’édgé{&eﬁi thk Refebdl Ardd e["heaeflén%ﬁtgﬁ%ﬁ‘ 9 @by g4 or

fol ded, and FlI is a perspecti i bl adder 1 nserted

tive view of the rolle
wi t hi n affixbdlto Vlerbladder he$ either [poia6io el inSeried imtosbdhkmetjpint, or mbamy-lstec poiohal

vi ew of, t.he .deliver at.heter .and rolle l,a r of FIG. 7C insert into
! he. kndHitg Hirsurgegh (AEETE o5iGoHing SR Risdet 1130, 48r skarvbley e cBRERET b o
anot hemanRadsdmrRatirodt thR dPpasftelideSdfithé RiieetiBint tHRokdhaHE ficistdRPathayhtd | A
and [028] FIGS. 1Q0A and i nclude a perspective and plan views,

r espectintpdhs/distet endhd 2nfabrideliverovathater 7H0vhergniticar beialfixgd snoicetipstiaie

t ab<DETAI Tl RAT| VE _E I S 9 th | | owi ng
dorai | o MERITIY SR Pt b R Gl e BREER AN olapdit o Tl R, 0
t he acclerpanyhthgtetl? E0NnBE@ad bhading Giefiret apdiktcondiceaduitsTNOsEl eiahash thent s ar e
described in sufficient detail to enable those skilled in the art to

pract i ddaddeel G3edhe desired ap%itipr. i s understood that ot her enbodi ments may be
utilized an atrl.qgl C i , tf ] em cal
changes. mmy 10T margs YR 1 BT LMD RchudEEERBINITH coftuff the B3 @ Rofi]C

i nvent iconduifsd 18y biXhrdeiffikdd diedctin es greddaddei D0% e shedithdd@ nsdyiHel westtuetddne art
to_practice the _enbodinents, described herein, the description om t
conbai of @maé?rr?itf?rdﬁowﬁmmdéw%lo%@ng@it? fhsclinst andrgcond;congiies ) qusg

det ai | GhlsHlaS BN 6md HRIRLRLFodioh diPob deke 1943 lbmHbLBARNSE

and the scope the illTustrative e nts are defined on
appenddthechentimi19 B0} eRepated itabyl (M9anéy 8o bé Asimght doBtinwous gikee of nptezmb ey e

t her apy, syste for l.yi.ng reduced essure a cilitati .t he

o ot 1 5BV 1EElSG 19p 6 e e g R HERGNEE 1R ad REAS leton dehared? o,
exanple, the knee joint in a leg 101 of the patient conprising the fenur
102 and tibia 103. Any portion of the2knee joint may have devel oped a
defect that needs repair, for exanple, a defect 104 in the articul ar
cartilage of the lateral condyle of the femur 102. The defect 104 may al so
be a micro-fracture surgery site as descri bed above where it is desired to
regenerate, repair, add or pronote growh of new cartilage tissue or any



t he reduced pressure source 115 and the reduced pressure chanber 106 of the
bl adder 105 to collect bodily fluids, such as blood or exudate, that are
drawn frowotbaydemer 102 via the defect 104. In one enbedirmsnioonbmsi
reduced- pressure source 115 and the canister 113 are integrated into a
single housi ng structure.[032] In the context of this specification, the
ter m " nadue pekifieRFateRt the @BREE] 14Yant ositidning tike dPeBMBUNS ih fiRtrediiceliess than
the anmbi ent pressure at a tissue site that is subjected to treatnment. In
most cas%smﬁmhmsbmé@éeedmﬁﬂd@ﬁnﬁ@mwﬁ$ﬂwb@ﬁ$e§¥1than t he atmospheric

Cerm " vacul§ o BeRiigheRl wtril i AR0sF horfon, ATRLGuRE: RRPHRIGTE

appl i edndybe dhg coh@aipated incothdrivenbadinits @ﬂtﬁs applizati@phrideate depdndenttupssue site
may be significantly greater than the pressure norpmlly assocjated with a

conpl etemerng dtorsopsiudingntor gkamplenihe losaemandtizg o the Hssug siedbePiessufeduced
pressust ull b e?%&tﬁaﬁntlﬁtﬁer s& ndf i ﬁ:tahtﬁg 1289 ale Rl pRlspkut e
pressure ecrease Inre press r vacuum pressure refers to
a rel atchmberrt@ﬁe@smstahe défecd 19de Ip]s esstamlate{dﬁiﬁher‘lthet fmya;li efmh& embbdimtenésr

conprises a first fluid supply 11 1 that,is fl idI d ta the bracing
chanberdegatped fiereHls the LypRRST, %5@%% gépeao@@%l:q %{’ n‘%flg §PO%} | ui d
supply br RknaHd4hyi a the
second t%%%%a??f’tt%gtﬁ%ﬁta?ftﬁtﬁgﬂthﬁéFﬁgfﬁﬁeh%%%"é?ﬁ%fo%’@&te%ﬁg o

pr d8s urbeacing ¢Hmatbetstze1dtsedcthe1gna:dfrantnersumﬁbﬁme(fmndﬁmahmese& ¢he bong cpowprisinge

force o the tibia s,urrou tissue ,as .wel s the interior wall
108 of t hssPe sitfg dhe é@‘gier ‘flic’j?én]fﬁsé’?aty 8?’%85@1%6 YRGNE & al?)er? he bracing
substance i noéfe Il?feaaﬁbl"&u%ﬁ @m% dik&led 1 aSHEthdE betmihRtedink AWedlted BFs36iir8 g

chanber 107 to conformto the shape and contours of the tibia 103 and
sur r ourthirapy toi astésgee sikel dselesdrihet thores bt moq@rgwt:r@lhn geeprding ke Ba foldawieen t he

f b h | od th
the br AP kbl Borie heleamER B Beaion Fuk® AF HIRIREREL .

t 0 13chitRateddliNerisiesd éfBodithehi aMhagdassd ﬁes@ﬁwamne@ s\ysttem debelﬁedlabaveheshend
surroundi ng tissue. The bracing substance nmay be a gas or a ljquid such as,

for exdispressitea The githodther epmaprasHgelbesing |aé>r%te$qbétan%t9ﬁh%t§raamwbw er
slurry, nd condui t
112" e BB lns Rt st Fhhuapibltabes j borfhot SRML Lisehe 1f8h K eES

respec trbd/t&le& preB@lIré’l tcthadeducsd pieSsurd tianttey cheiroatiedtdwirdéssur@no datppledagul ant
to prevent, a build-up of bodily ELU|ds or bIo e conduits. As

used hépefissue P"I*Fe This H%eﬂt%kFﬁPé’a Us¢() YYLESHR atdaa‘Qm?% OrmicFRATaclEE

coupl i ftgrpgét %E@Joauﬁatt@%e tls-gtigsﬁeeﬁlg} b RIeRle8 G 11RIIGRe RRGORRRSSDEd t WO OF
nore co ents at are continuous w th one another by Vvirtue of each of
t he component s forned fromthe sane plece of material. Also, the term

| ed” th | | i.cal
coupl i ng. Rty dB g AR FaRRGinaTie. 0 SRFAC T I ARG LBEPOR Cbet veen ¢ he
desig naﬁe%nﬁﬁl"gtrﬁcﬁffrak%@t&drgé}*? to B.Qﬁéd TiRembhad dehpARs chéatinh avasohd and

w t hout” a reduced pressure applied to the reduced-pressurée chanber 106 in

FI GS. 2Bicrofthcitg lrrasqucatt thechage ofest @tlculagcamlraee defectii itheditiey, then Mdying A, t he

x| dPques BBk AT B 1o Fe TRl 1 e pd A e @ o P RRG R BE i o
charrbera PP A& Bshydiasis ko RKtiR Fleirt, wdtthr&zgtl MY 1@Bwhak stemtdapatax beddlpkringl | of

t he braC|ng chanmber 107, The reducedpressure exterior wall 126 has a
gener alequcel] prashie topenitagnwenaginbaedinentsithpeguees pressureis applisdsingranyt ¢ he

def ect ggQ cture 120 that
may be‘%@3‘%@%&Pﬁ#@ﬂﬁﬁﬁPiaﬁﬁ%Q%%§§%§§ EE%§§ %ﬁ%ﬁ%%%gﬁgggﬁé on both sides
of the defeq06904As varidue charpes cdlﬂa basadb vy of the Gistdnds, appdritasesnmy be
substantially cylindrical .in shape with an |nner di aneter that is

cordentInsibady ctﬁsathegﬁbaVthhoW@peaaa iﬁtﬁ’&l the geqzre af e ingentrwadt sduigpdeddhster i or
wal | ture
120 rra?‘begtéezg: ldgaé'ﬂhs%ab%) Eeedégglg sur g{c&elqlg eoafcc dh gae%&erglggl e%%ifferu or
wal | 124z infEhgretedns tlhisﬂamtdanﬁtmtmatﬁﬁhltm/sehm/e a he| ght sonmewhat |ess than
the di stance between the reduced-pressure exterior wall 126 and the
interior wall 108 so that it is slightly suspended over the interior wall
108 when the chanber 106 is not under pressure. [036] Wen a reduced
pressure is applied to the reduced- pregsure chanber 106 as shown in FIG
2B, the reduced-pressure exterior wall 126 coll apses to the position shown
as 126" with the manifold structure 120 being forced against the interior
wal | 108 and formng a seal with a portion of the interior wall 108 to
concentrate the reduced pressure on the defect 104. The portlon of the
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the cavity 130 does not coll apse agai nst the defect 104 when the reduced
pressure and bracing pressure are applied to the bladder 105. [038] The

ext eri or wel2bm/t@Gs 127 are al so fabricated from an i npecrasbdos/osmBerial to
substantially block the transm ssion of fluids. Additionally, the exterior
wal I s 126, 127 nust be sufficiently thick to wwthstand the tensile stress

and conpresgouy NIl Rsterdes 8it&LinNis sh&iRdBbh %H&ébﬂﬁc&rﬁ@rafeﬁ%“r@féréﬁ%&s sure

to the reduced-pressure chanber 106 and the positive pressuré to the
br aci ndheisesstoniaf the rederprass henginyis irGemded quezellylty summarizxtherapssrtions nasle 126,

127 for. f.ooultiple | f i al hayj h
ai 11 or STEoGbETLT Bl REadrh By SIS saFIbR el %87 Renloansy c o

first lrégsle thdidphtits chalRapeaRbcurh®y dddiiedncabslos®e eitel tefteficekhat has
sufficient flexibility and structural support when under pressure. These

characteristics are of course dependent upon the specific materials used to
fabricate the exterior walls 126, 127 of the bl adder 105. [039] The
material used to formthe exterior walls 126, 127 nay contain one or nore
el astonmers so that they have rubber-Ilike properties. For exanple, in sone
enbodi nents, the flexible material has elongation rates greater than 100%
and a significant anount of resilience. The resilience of a material refers
to the material's ability to recover froman elastic deformation. Exanpl es
of elastonmers include, but are not limted to, natural rubbers,

pol yi soprene, styrene butadi ene rubber, chloroprene rubber, pol ybutadi ene,
nitrile rubber, butyl rubber, ethylene propyl ene rubber, ethylene propyl ene
di ene nmononer, chl orosul fonated pol yet hyl ene, pol ysul fide rubber,

pol yur et hane, and silicones. Elastoners may al so include, but are not
limted to, polyurethane elastoners, including elastoners based on both
aromati c and aliphatic isocyanates; flexible polyolefins, including

fl exi bl e pol yet hyl ene and pol ypropyl ene honopol yners and copol yners;
styrenic thernopl astic el astoners; polyam de el astoners; pol yam de- et her

el astoners; ester-ether or ester-ester elastoners; flexible iononers;

t hernopl asti c vul cani zates; flexible poly(vinyl chloride) honopol yners and
copolynmers; flexible acrylic polymers; and bl ends and all oys of these, such
as poly(vinyl chloride) alloys like poly(vinyl chloride)-polyurethane

all oys. The exterior walls 105 may al so include, but are not limted to,

pol yest er - pol yur et hanes, pol yet her - pol yur et hanes,

andpol ycar bonat e- pol yur et hanes. The different el astoneric naterials

descri bed above nay be conbined as blends to formthe exterior walls 126,
127 in one layer, or alternatively, may be forned as separate |ayers. The
exterior walls 126, 127 may be formed of bioinert materials, i.e.,
materials which do not elicit a strong i mrunol ogi cal reaction agai nst the
material and are not toxic, but which do not degrade within the body over
time. [040] The manifold structure 120 distributes the reduced pressure
within the reducedpressure chanber 106 to the defect 104 whil e providing
support as a spacer between the interior wall 108 and the reduced- pressure
exterior wall 126 in the collapsed position 126" as shown in FIG 2B. Wen
t he reduced-pressure exterior wall 126 is forced against the fenur 102, the
reduced pressure is applied directly to the defect 104 via the cavity 130
whi ch includes the manifold structure 120 that continues to distribute the
reduced pressure to the defect 104. The manifold structure 120 conprises an
open-cell foam material that includes a plurality of cells fluidly coupled
to each other to forma plurality of flow channels within the manifold
structure 120. The cells and flow channels may be of uniform shape and size
or may include a pattern or randomvariations to nore precisely direct the
flow of fluids through the flow channels within the manifold structure 120.

[041] In one illustrative enbodinent, the manifold structure 120 is a foam
material that may be either hydrophobic or hydrophilic. In one non-limting
exanple, the manifold structure 120 is an open-cell, reticul ated

pol yur et hane foam such as GranuFoam (r) dressing available fromKinetic
Concepts, Inc. of San Antonio, Texas. In the exanple in which the manifold
structure 120 is made froma hydrophilic material, the manifold structure
120 al so functions to wick fluid out of the cavity 130, while continuing to
provi de reduced pressure to the defecpp104 as a manifold. The w cking
properties of the manifold structure 120 draw fluid away fromthe defect
104 by capillary flow or other w cking nmechani snms. An exanple of a
hydrophilic foamis a polyvinyl alcohol, open-cell foam such as V.A C

Whi t eFoan(r) dressing available from Kinetic Concepts, Inc. of San Antonio,
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chanmber 106. The closed-cell material is sufficiently dense to nmaintain the
t hr ee- di nensi onal shape of the manifold structure 120 to provide structural
support wvbohbn/daBasr educed- pressure chanber 106 and to preuspioobm3i
open-cells fromcollapsing and cutting off the flow of reduced pressure

t hrough the flow channels. [044] Consequently, the size of the cells in the
mani f olcq, Sfvjgict ure 120 nust be sufficiently large to facilitate the

communi cation of fluids through the plurality of cells in the manifold
struct Wecldid0, but sufficiently small with | ower porosities to provide
structural support within the reduced-pressure chanber 106. Wile the size
of the ls In ) str I A% it is
betmeeﬁﬁg d@t 10%n§§%$£%£9@ﬁy@%gﬂﬁ%§ﬁ§%ﬁgggkﬁgﬂﬁ%aln sh%%?ﬁ?gﬁ?ms

per neabi | fofriinglaljoint,Ne @istenaosmpisimgds t o nove t heret hrough when under
pressure, and about 1500 nicron&)on tge hi g %Pd to maintain sufficient
stroctural suppestuced-Bressiie SQUERR for PepyIdipg R fdiced PIGSSWT: 76 and nunmber of cells
in the manifo : : 4 05 .the manifold structure
120. In one eh%S%?%%ﬁ%g&?ﬁéagg?%é???m%ggggﬁ%ggtﬁfﬁgﬁ?d be at | east about
50% t 0 ensur eatbleltier foemediof 4 mddcesitprassucer ehaider indhtid nommunisafieicviththe e f1 ui d
flow through the open-cell structure. The porosity,pefrcentage | d be no
greater than about ?%@%‘?Breéﬁg%?@r?%ﬁle I‘Fﬂlép@ﬁ?ﬁ?ﬁplbfﬁ&h%{lf)ﬂ?}aa V@G% esdb

suf ficient structUupdly $HBRABl!matdiidiSnd hBnp8A @?érﬁﬂ Gbed feubBmtaakd structure
120 should be in a range of about 50%to abou 8§%> [045] Referring again
tolfI GS. |A |B, asaraBdthhdefeettiethedirstiedne, agig brociagthambai fyidj gid to
prevent the dinpled portion 108, of the interior wal 8. i nner

di aneter surface 15 unlcﬁgorrlrﬁ’ﬁtpft@? RPSSHERY T LU0 s !rhS#Q%Cg?r%ncglgh%grg t he
defect 104. Materi ahvidRwalls Bsrfictifned flekibly Matehigl, & puition of Ak wel)sasfeath t he
defect 104 that pronotes healing of the defect 104, or praovides additional
structural support of the reduspd-meessure shambesiand thg braging ghamer faaniag adr essur e
chanber 106 fromtk f 4 all:the foregoing. For exanple,
addi ti onal manifol d %ﬁ@éﬁ?g?ﬁ%%$“§émb é%ed within the cavity 130 to provide
addptional st auednifold psitigned twithin the séduckdvpresastichamises betveecendin interidr
structure 120 descri bed above, ,and/or to function_ ,as, scaffold erial to
promote heal i ng of VfaHanddheereningan the redpcedaressure dhambre T3PS & uncti on
as a scaffold mater,| t ' a&pﬁg i

mani f ol d structure%hg?sgguﬁ?g?gégﬁﬂggkgﬂ%ﬁg%ﬁ ??aﬁﬁaﬁﬁgéﬁgggter tﬁgug%duced
pressure delivery systteral d@portdetverentbeifirsf Beie]antiike Biterjpe vall; t he mani f ol d

structure 120 be any. .t hat prevents the. erjor Ll 126 fr.om ..
col | apsi ng agé&%ﬁ?yﬁﬂ% ?H?%Eﬂﬁﬁ”ﬁﬂ?gcq%%P%ﬁ %“%ﬁbp$%ﬁﬁﬁgﬁ¥BF€§gﬂpgd
chagber 106 when be) ng vihlheetdthet & }?ro{/ﬁl@ BERShIBRFEM B irftBriksr walhgndreani f ol d

structure 120 nay support only a portion of the exterior wall 126 of the

reduced- pressure clsesrindboneef the twb basess andeihe iwallsp&theapducagpegspiarei vel y, a

mani fold structure 320, may fill, nost of the redu e 106 to
support the entire cﬁ?mge;r (%gfl#tei Vghenc{F ‘E‘{Cﬁg PERTEY ilsoafp%\?\lg‘ﬁ) FO qi% géagltcgcpﬁggg&ﬁe
reduced- pressure chaghBér ch@éin@thesdpeiiigithsdal &rousd théhifect wherbe etk matifddre is
applied to the reduced-pressure chanber 106, the reduced-pressure exterior

wal | 126 does not déitiibigesreducedpsessursite therfedecd and Ao vides supportdiesiEenithe FI G
2B,.However, the mapi{. is still forced against the

in?gri or wall 108 tllgke{lgﬂr%]al?%%dj@tgﬁr >P%§%O positi oned adjacent the defect
104. Consequently, the reduced-pressure exterior wall 126 provi des a seal
around the defect 104 for applying the reduced pressure directly to the
defect 104 via the opening 128 in the reducedpressure exterior wall 126 as
shown in FIG 2B. This particul ar enbodi nent provides nore structural
support to the reduced-pressure chanber 106 of the bladder 105 if, for
exanple, nore support is needed for the femur 102 as preferred in sone
enbodi nents. [047] The manifold structure 320 may al so i nclude a portion
that functions as scaffold material to pronote healing of the defect 104.
The scaffold portion may be sized to fill a defect that is a gap or void in
the fenur 102 and nmay be a separate or integrated conponent of the manifold
structure 320. The scaffold portion of the manifold structure 320 may be

bi oresorbable and |l eft in place after reduced-pressure delivery system 10
is renoved. Referring nore specifically to FIG 4, such a manifold
structure 420 is shown that includes -@3scaffold conponent 422 to pronote
regeneration of the defect 104 while at the sane tine providing additional
structural support between the fermur 102 and the interior wall 108 of the
bl adder 105. The manifold structure 420 nay be constructed of simlar foam
material as themanifold structure 120 as descri bed above. The scaffold
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[ 049] The scaffold conponent 422 may be constructed as a separate conponent
that contacts a surface of the manifold structure 120 with a | oose

i nt er f acewbhato/abiiews the scaf fol d conponent 422 to sepacatms2@@®sd0y1 f rom
the manifold structure 120 when the bl adder 105 is renoved fromthe fenur
102. Thus, the scaffold conponent 422 remains in place at the site of the
repaireghigef ect 34 Zﬂflﬂﬁ'ﬁ' of Bginbh 2AGEInHROmhsifsI8 %Ql\fﬁﬂ filds R Rahdedr¥ssulehe

scaf fol d conponent 422 nay be constructed so that |¥ adheres to the surface
of the nehambercostactiog apertib®f ks intgriof virllcthe mahioldandadhmeining pdrten eauses
the scaffpld conponent 422 to.remaj.n attach to the mani fold strycture 120
when't e 'BF HGISH PRIGORBAE AtV Bl shsR Pt fesdl Gulthiy e BB il
conponentprévidesie@sced Press@idRb hel defddh afdereatly Vil heSdalty @hd tHe®pegipaiin @@ def ect
104 when the bl adder 105 is renoved. \When the scaffold conmponent 422 is

i nt &nded reduasd-presgwesbiambeth t he manifol d structure 420, they may be
fabricated as a unitary conponent (not shown) w th dual porosities such

that 't Bem'4inCl I 9l LLEABr SRR TRALER (O MIRRAL DS o APRUR BHEME! LarY

conponents with al” porosities’ are disclosed and ed in U S Patent
No. 6, 695oaRBurdcetiohvidr thatdefenal Appl i cati on No. PCT/ US2008/ 000596
(I'nternational Publication No. WO 2008/ 091521 A2), both of which are hereby
i ncor por at ed by ference_.herein., [050 he scaf.fol d conmponent. 422 nay be
constr &E’P@dp‘f ro mrrﬁfét%ﬁt‘?“é U3 ‘t']]ia‘r’i’& lr‘u%fh%alﬂstb?\ {%@[ maigTial Gompy ﬁﬁ%?ﬁ’ﬁ@fty 8$°pen

bi ol 0gi esyeRy Rl eASsiSAREMBRIAOSRIRNL 60 nfiQbhPGMBout A d(Pfbromsor @l  hydr oxy
apatites, carbonates, autol ogous tissue, or processed allograft or
xenograft materials. The scaffold conponent 422 may al so be forned of

bi &9 neaimel.er i alfhe system of plaire 2i whereintthe magidold dbrthdricomprigesst scaffgld

i mrunol ogi cal reaction i R h rial.nor .toxic, but which do not
degr ade %Fmoﬁmﬁﬁ538§%§ﬁg@%?é%?ﬁ%ﬁ”ﬂﬁ&EHS ﬁg%ﬁgﬁﬁé fﬁ%nt, the scaffold
conponent 422 is formed of bioconpatible materials, i.e., materials which
do not C#imod.t a The sywern Bfivlaih Agwhekinrthanitéran vadias asbminive walt betivaén ther ar e
toxi c, and which degrade into non-toxic, noni nmunogenic chem cal species
whi ch ar ePTRERS G el 3pd thedesqg-PESPSWRer et i on or metabol i sm In yet anot her
enbodi ment, the scaffold conponent 422 is formed of biodegradable

mat eri @digim 1. €, THRbRAALE cMith 6hwAERINAAL YitEdr Gl 1Y s@bstHMaNY 6igld. Y degr aded
in vivo into sinpler” chemcal species. [051] In sone enbodi nents, the

scaffol d conponent 422 is made of bioconpatible and/or biodegradable
mad &ri &laim 8rthus, Thaeysienof elain 2ofusbaeenmprdngrafpamestpiciirg positienediin theof t he

def i £. the bl 105 | f he knee iioint. Wen th
Cearf ol d M Bheistidha5a PiaRl il Sered RERISTRoRE 8 ARG BE o1 it od

of materials having appropriate dinensions for the site and sufficient

st r engiaitned.SUPPaht syesn bif skie sgwvawkn thd fnbitacourp ad bibhisotsadleor

bi odegradabl e materials may include, but is not limted to, |actide,
poly(lact.ide) (PLA), glycaljde polyners, poly(glycolic acid ,

pol y (| Sdaiml) cogllpe aﬁ%ﬁgp?dam&) Wh%rte %F&H@%&&ﬁ? SEVES e Qaﬁgmr s,

pol ycapr ol i one), pol yhydroxybutyrate, polyurethanes,
pol yphosp §§%§§§¢h5@¥§ﬁggﬂ§%§ﬁ@“g|yco|)- pol y(l acti de-co-gl ycol i de)

co- pol ymer, pol yhydroxyaci ds, pol ycarbonates, polyam des, pol yanhydri des,
poR§amGigmalii. ds, Thekystem lod clain dpswheeinthe ftagl matedelis adatbd er infused with

pol ycyanoacr vl at es ol ycar bonat es, pol yfunarates, degradable
poIyuretHgﬂgﬁ}éﬁV%ﬁ%ﬁﬁﬂ§%§%ﬁh as al bumn, collagen, fibrin, synthetic and
nat ural polyam no aci ds, polysaccharides such as al gi nate, heparin, other
nat ur alglyinPEx ur r Mg shite@d egcrdals] ehpetn/iie feanoiinsugahdheits ®, thoraagsided
cadaveric or non-human tissues including but not limted to derms,
pericardiu tendon, or cartilage., [052] If. the scaffoq]d conmponent, 422 is
made ofClHMoEbnpatliteEsten@f slapilowbeicHhs maniy %r%t}a?kyrféfsrfh% Bdesds may be
desi gned it hi i ol f &&51 QeaHRedi t he
desired rgsrsg%g{h?gln e%ﬁr#;é 019’? %&Q@?@Jmﬁ%ﬁnﬁ%@{e&g erlgéssj.are?n ano?ﬂ@?i%g hgdi ment ,
t hesdesi r mdniftdd dasdibuteanreduced piesaure dirsctbetovhedefocteviathetopeming. one year. I n
yet anot her enbodi nent, the desired degradation tine is greater than a
year. Further, in sone enbodi nents, scaffold conponent 422 nade of

bi oconpati bl e or bi odegradable naterials nmay degrade in a manner related to
t he nol ecul ar wei ghts of the materials used to make the scaffold conponent
422. Thus, a higher nol ecul ar wei ght _material may result in scaffold
conponent 422 that retains its structural integrity for |onger periods of
time, while | ower nolecular weights result in faster degradation with
shorter scaffold life. [053] As indicated above, the pneumatic seal 130 may
include a material positioned within the void adjacent the defect 104 that
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reduced pressure source 115, and the first fluid supply 111 that provides
the bracing fluids through the conduit 112 to the bracing chanber 107. The
pressure woensmo78A® neasures the reduced pressure of thecragomedsPsessure
chanber 106, and al so may indicate whether the first conduit 110 is
occluded with blood or other bodily fluids. The pressure sensor 140

al sopr @hides. f eedpacksdA ofeRih b, WFérEin]tﬂ@m\éﬁif&H i§ £@shaiateriklg fluid

reduced- pressure therapy being applied by the reduced-pressure source 115
t hr ough t ¢nenrhimisationomidhuihe defiedt.t o t he reducedpr essure chanmber 106.
Correspondingly, the pressure sensor 142 neasures the positive pressure of

the bragi.n | ui dhej a b b i s gh the
second%ggﬂghit 1 fefgggﬁggﬁkgﬁﬁﬁg%%ﬁgﬁg%%ﬁ%ﬁy&£¥h§*§%§§%ﬁ%%5%%%§%§P142 al so
provi des §madbackaveq sifterafig@nf v abvut 100mictbhsab abegul, $00enicpmsi ti ve pressure

t herapy being applied by the fluid source 111 to the bracing chanber 107.

The control unit 145 al so bflances theiﬁelative nmount of regﬁgﬁd pressure
and’ poilaim, k0. nr e ddig susteraiof glaip 1P whetein themtgrigy S BreuaavaE L PN 106 and

t he braci ﬁgg%r L o that sufficient pressures are
bei ng app ?g%ﬁt ggﬁggﬁgﬁﬁgﬁﬁﬁk%%gkgﬁﬁéthe tibia 103, respectively, and
the interior wall 108 as described above. [056] The reduced-pressure

t her apyClaigstzm 10he spsteralod olapoipr wherein the tnderipriviallj id sebsiantiplly exibleui dl y
coupled to the first conduit 110 via third conduit 152 and operatively

d h I it 1 Th fal i ; b d
o der 1987 Bont ARRAaR Blm g uheRP A ERRRal i drisiRhes ool 2o uoe

wi t hout | éghhporehiizedad finthe Bafetadifadiliagaibue nmaidn. vi ral agent, a
cell-growth pronotion agent, an irrigation fluid, or other chemcally
active agents. The system 100 further conpri a first valve 4

podPti Srden 1% t hdhesystemd shaml 81 wherep f@% ﬁ‘fa@ﬁ EHBPGNCBLPIEYIdES i’ﬁldgtlonal

t her et hr oygh: I %?ﬁ: asi-ha dinthe first conduit 110
bet ween tE%D$§gﬁ§g%933§§§ﬁ?%ﬁ§%%6 y f%ngng tﬁé juncture between the first
conduit 110 and the third conduit 152 to control the flow of reduced

pr essur@ainTP@ corfheslstemidf cladh 1i8s whbrett the seffo)d conpeeneid biabsdrbaldecond
fluid supply 150 and the first and second val ves 154, 156 to control the

o the defteba: prscstERSRAR: Bheriul b st PR Ao FREC Metesdh el oy,

being adm nistered to the patient. The second fluid supply 150 may deli ver
the |i qub@s2as i Mhieaaitem oflnig, 20D wherkhythaksdfolietoniponeat adHetestid ehe

reduced- pressure chanber 106 to pronpote healing and facilitate drai nage at
t hd5sit e BENHOld. defect 104. [057] The independent paths of fluid

communi cation provided by the conduits 110, 112, and 152 may be
a.(:conp|¢l§i|ﬁf§3.' n afH%‘é?Hgfn el 188 WRBLei @Y Seaffdld batdhotEnt Rbatfl oPIPYdedi Ng a
single, multi-lunmen tube with two or nore ?unens. A person of ordinary
skill in twith gaswthviadtbrsroemogientse t hat the pressure sensors 140, 142, val ves
154, 156, and ot her conponents associated with the conduits could al so be

iml . i ated with ticular,l i.n the deli be if
il 4§ IGHERIE O be THE Syl bRHRRHE it R o st R S Y shifBerahar
separ at el yhel fAdiRetHen Rt hreQonred of dridl F#ndre elab®nfeid. € of the defect 104,

including, withoutlimtation, an antibacterial agent, an antiviral agent, a

cell-growth gronntion agent, an irrigation fluid, or other chemcally
actZOve Gaames. [ o58letirsfier apmiying 6 trepimsnt fra defgctica firsidoag pEMOPONgE| | s 126,
127 of th l 4 | hle as descri bed above. Thus, the bl adder
105 may bg”%%ﬁ?%ﬁ?gé%oﬁ%ﬁ%ﬂ%iﬁ%ﬁ%ﬁ‘ shown nore specifically in FIG 2C as
a flattened blredaning@orgadoptefdiabinthé fidtbengd at the edge where the
interior wall 108 intersects the exterior walls 126, 127, the edges of

whi ch are i ndiRostieaing» refecedgressarschambaatheiomt AisGrnt Bhe d4fectaashed 1ine in
FIG 7A. The f 1§ .t U ddcehloed 8 in
FIG 7B into ékgﬁ%gﬁgﬁyﬁg?ﬁggé%ﬁﬁﬁééﬁ?ﬂgﬁgbégkgﬁ chtgg %y ?e grence
nurgsral 705. |t shomdd seeondrister sif dedwadmines;as descri bed above that the

reduced- pressure, chanmber 106 and.the bracing chanper 107. (naot, shawn) y
not share a cdifsBIRRSa mg@gﬁd éi‘@g‘ﬂrhg“eir?d“@ﬁ!lﬁ?es%? Fhagpeer aﬂlﬁ’f(’e%}}e %‘g?fé and "
separate walls. Theggl hhagder 705 along with the first and second
conduits 110, 112 may f%g% bg%inéerted into a delivery catheter 710 as
shown in FIG 7C. The delivery catheters 710 has a distal end 712 that
tapers so that the delivery catheter 710 nay be surgically or

per cut aneously inserted in the knee joint between the fenur 102 and the

tibia 103 to deliver the rolled bladder 705 to the desired |lateral site
adj acent the defect 104 as shown in FIG 8. \WWen percutaneously inserted,
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719, may then be manually pushed to force the rolled bladder 705 through
the delivery catheter 710 and out of the distal end 712 of the delivery
cat het er wdQownt7giist he rol |l ed bl adder 705 is laterally posiusc@omeboat the
desired site adjacent the defect 104. As descri bed above, the femur 102
with the defect 104 may have al ready undergone mcrofracture surgery.

Al though it i gpplpigragiosiidte hRatureXahe bestin eRdforGRitheapifoldiagsiaétr act ur e
surgery may change over tinme, one of skill in the art readily understands
the procedure of niherfistbanede brage thgarducgdmessape ghamberagaiast hiecordhang|
practitioner, i.e. ur, n._or rse practitioner, who cuts a small

i nci sion on the skP% 6383§?§¥9%¥ to the knee joint. A long thin scope (not
shown), for eapprging,a rafucat ipiésesre ap the defact eoughsar dpedinghin dieghdided- skin 702
and through the body tissues 703 to the site of the defect 104. If
necéssary, cal cifi 8&Fseue chamlss apd thegpaidd: The surgeon may then create

m crofractures, i.e., small holes, scrapes, tears, in the fenur 102 near
the defegtiye camhlhadfd dfcBim hyneRiEEE difdb: coigrRes biigodrBRgst hi n scope is
rennveg? %%e'delivery cat §t§P 710 naj?@e insé?tég t%rough t he sane skin

openi ng 702 and body tissue 703 path forned by the scope. In another
enbodi fiait 272 sefhe atethodaddilaimddavhsteimthopeini isg kmes: be forned for recei ving
the delivery catheter 710. After the distal end 712 of the delivery

cat hetey, .7 IS Liver .1 surgical .si . uits 719 may be
rrechan;aéaa{{nl]&'or iﬁﬁ&%ﬁ%‘&dﬁiﬁ%‘%‘sg F‘%éf%%ﬁﬁ‘z‘nétglf“i ltcsagglgﬁ%%er 705 noves

t hrough and out the distal end 712 of the delivery catheter 710 to be

posi ti @Mith 2. t h&hd @ssthicicbfeidim 254 fiatentompisiniehmtying @4oarh Gtidriahbdjecent he
roll ed bl adder 705 reaches the desired lateral position adjacent the defect
1040 t he tedefgely catheter 710 may be rempved fromthe patient's |eg 101
The roll ed bl adder 705 nay then be unrolled in the opposite direction shown
in FI a j At ' € 1O HsYrbABIR. posi ti oned
i acost T h et dE R e o e A P12 are
reconnected to the reduced pressure source 115 and the fluid supply 111, a
posi t i Waaipr ¥ssur &he snesipgl ¢fedaitm3Q, mdeteimthe dgarh mstetial s detashable flonythehanber
107 so that.%ﬁ expands and exerts a force on the tibia 103 and on the
interior WAN908 as described above while at the same time applying a
reduced pressure to the reduced-pressure chanber 106 so that the opening
128 i n Qldigh 3B ducC gthe PictiEsldRe] S M) ShedeB the Y64m Midferial B) adbwRattatic midifoldeal s
the defect 104 as shown in FIG |A and described in detail above. The

positive pressureapplied to the bracing chanber 10¥ and .t he i ght of the
pat?enClaigi By appite&eptend efipdaimedfly herean thefoyg materel fempridnsd Rveligiafr e 120
and the i rl the exterior wall 127 of the bracing
chanber f%%ﬁf%ﬂ%%1 h#%égﬁ83%ﬂ§§ature of the tibia 103 and the surroundi ng
body tissues. Application of the positive pressure to the bracing chanber
107 al $Haihm34es (e mathat ofalaimed 3, wiegimthe fodra mederidl s¢ryesasassaffold for0

agai nst the dist end of the fenur to force the opening 128 of the

r educed- pPEYE g0 hanber 126 against the defect 104 after which a reduced
pressure is applied to the defect 104 via the cavity 130. [062] As

descri lggginpmsl shawe nhdthdd §%lail84, dvhetdifl the fohaeateridl&s coawdior idfaCedwith be
filled wth the scaffold conponent 422 or covered by a barrier material 520

cl 88i ng t trevdipEastonsy cells angéorannienys nraw. to pepjinetipeisthetefese structure, a
reduced pressure is ultimately applied via the opening 128 in the
[ oAIOSIBREREY  © JHINIRAG 481l SONEHAERSAL pdOeh BrdsiF b [T ARG coSUr e
i ncreases € seepage o ood and bone mafrrow through the fractures
creat ed byt léedseaouc50% act uri ng surgery to draw bl ood and ot her stinmulatory
agents to the defect site. The reduced pressure therapy or treatnent
applied.to e defect 104 depends on the size and shgpe of. the defect 104
and vagﬁﬁﬂéggtheﬁxF§gFéﬁng ngﬁygﬁ@”ﬁﬁt.e .ﬁ%gﬁaﬁﬁfpywn?ﬁg'reduced
pressure bei ng;ré%ﬂﬁ% Leaff®he RAcoRAEHALR USHonY %{ziﬂglag aftfcufir SR8itigkidefelt mauency,
€

or generally cyclical over time depending on th esired treatnent for the

palbent and t he chdhakteesastics of the defect 104. The opening 128 in the
reduced- pressure, chamher 106 not gnly.applies the reduced pressure directly
to the defect afglg,mgorggucg é’(ﬁesrsr’ilrteitﬁﬁ}ee%n?ﬁ% qagﬂ.ggﬁacfef%c?. the sinovial fluid
fromthe knee joint while the reduced pressure is being applied to the
defect 104. [063] Referring to FIG 9,26anot her enbodi nent of a bl adder 905
is shown that is substantially simlar to the bladder 105 descri bed above

i ncluding the sane conponents identified with simlar reference nunerals.
The bl adder 905 conprises a reduced-pressure chanber 906 and a bracing
chanber 907 separated by an interior wall 908, each chanber having an
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and mani pul ating the bl adder 105 to the desired | ateral position adjacent
the defect 104 as descri bed above. Mre specifically, the arthroscope may
be i nsertwo 2womnpkasel y t hrough the knee joint to createpaTpstévofossst he

el ongated tab 109 which would be inserted in advance of the bl adder 105

t hrough the delivery catheter 710 and ultinmately extend out the other side
of thematd " S ThethliRl FRISHBM wheke Be rddiced pesRkORGPPRS dsply th99 may be
affixed to the exterior wall 126 of the reduced-pressure chanber 106 to
faci | i t attedysedipréssurie dgliviry sysern péamhepeigd@laims 4. r educed- pressure chanber
106 adj acent the defect 104. The elongated tab 109 may be affixed to the
bl adde ith par i i i QL nt t any
ator SRR ur i §5° P achibed ottt QRGP el Bt el Rt Tow o,
105. For teseangitef akhee edrolagatiefdett ab may be inserted fromthe opposite side
of the knee joint through the incisional pathway and into the distal end

712_of the deliver theter, 710 where it c be af.fixed to or screwed into

t hed bl &40 05. il*ﬁé&glfg?fgﬂé‘i’kyan& %Heaf@gn&tﬂ@ﬁﬁf%%ﬁ{féﬁﬂlq Babe e bl adder

105 thr OL{gﬁnﬁqg%fgﬁllt’itH@BMdgé}tclaﬁl%,ﬁgin 10 instead of using the first and second
2

conduits 110, 1 to push the bl adder 105 to the desired position. [065]
The bl adder 10%cdveyd-atessure biaddetdhasingtraadiced@essuoreaqorrtfgr fld dommgunicatignsecond
conduits 110, 112 an affixgog dci[re(gtl toilr'idﬁe bl adder. #35 The .sheath 119
may be construct ed 81 ASOMEESTEUCFOPreRTG Pt HLPRAMtE T SHA? ST to the
first and second congsliddshd défectld 2hd @kt Bysehi ng the bl adder 105 into the
desired position adjacent the defect 104 as described above. The sheath 119
and0t he el ongateasingiaddes havipg alpesitivepeessiragpm ferdhiid pommmisaierwih amat er i al
as shown in FIG 1 0 [ r i i nd/ .ng the

bl adder 105 to the dleré? ?é‘gqsgrvgrpé%sggﬂgsapbf%%%g%gi?%gggf[ﬁet 88‘%81&’3%;%5{"%04 and

posi tioning the opehiddg; 128 in the reducedpressure chanber 106 so that it

fully contacts the defect 104. [066] The_ design_  and r%teri aL's of .t he

bl adder chanb@mangfeld Rasitipned pathin ge gedused-prapairehipdder adipentdhs epgmingfes i n

ot her enbodi nment s : j | :

factors, includi ngfa{S %ﬁrl&ggg%cg@bfteggu?{ggtggpgfﬁagaﬁgfbggvggmgg &P%tg&??& gg site,
théSpressure of thbetwean ihregfishizoneand tle bracing bladdérhe position of the opening

128 in the redyced- pressure nber 106.against the defect. 104. It is

cont enpl at ed P‘E‘F’E ¥rthetll"f3?1ng(9far&a?rl m@f‘tef Wge’gﬁ%ﬂYWﬁfsé“ed‘é%Pl?ﬂbéﬂ thferein, the
nunber, size and t?@ﬁti@é-p@sﬁﬂgﬁéﬂ ENREDRIE SupFOt Hdlv¥en (18 RERKOREardROR e
shape of the bone that contains the one or nore tissue sites. As such, to
better expand the bpacofithe thahbmssangitte swlated-preswnebloddarseals fempeningve f oam

structures to the bone,conpr. si the tissue site,..the bladder, chanber may
have two or nmore b Pﬁ?&nﬂé’eg%é?é n r‘f‘ﬁ’ﬁ?‘} pp?ﬁ%“%ﬁﬁpplé%fﬁo&ﬁe fegiu‘éefdsgeﬁﬁufeept ed
toza nmethod of admpbit % e Biscidg bRAWGRE dREESS Fedubdigiraiire 10 tike ddfécive Site as
descri bed above, but nore gener al l(fé, according to the follow ng steps. The

1

met hod conpri ses p#rrmanifald and progidesupparebeiweerethy neanifgldbenddhe firs bonessue
site and then delivering an enbodi nent of the reduced pressure delivery

syste crq bed t) | he.. Tk . i 5

ot 1 ol 4 br ad iR g Rd i G St S el WA CATRARER, | e
si t e contgessumblidiee and coversihabpedingrn the kdiicéd-pesairs bladdanwhetkdlyi ther i ng a
reduced pressure . to the reduced pressure chanber ¢ausi ng reduced pressure
to be apdrl?@gﬂ@ gistriutgs; rg%r@g@retsgareﬁﬁpg{yn@ttE%EQEQWI%@e&Qs@ns-n any tissue
site that is subjected to mcrofracture surgery. In sone enbodi nents, the

ti ssue (qhiff42Tey B bRRREAST élaﬂmtélh? wWhERS I tniR%d BESEahEHe @Y Auid 068] 1 n

addi tional enbodi nents, the application s directed to a nethod of
per f or m ngprmemicdtionowith theslefegery to a knee. The net hod conprises creating
at | east one mcrofracture in a bone at the base of an articular cartil age

defect 4,n t kn n l.yi reduced pressure.to the site the

dof oot CIRRPE o duddh PhRE IRgah 22 e S S E e o b Ses by "any
nmeans knoygenicolld heedl dize aRging Moataddud o0 KRV t5)BbeiM, SePaklrénsof del i vering
reduced pressure to the site. In some enbodi ments, the reduced pressure is

applied usin an)i“ appropri ate enbodi mrent of the reduced Er essure delivery
syst em@@Bct4: bed Ths bladder gfgdgimatl, fizthes gempriging 8 somsangvale bevesnithe any of
thgosystegpé in? RALA MG Pe'&%éﬁ%@?sﬁ?e descri bed above w thout departing from
t hée scope o‘f e rnventions, 1t 1s Intended that all matter contained in

t he above description and shown in th@7acconpanyi ng draw ngs shall be
interpreted as illustrative and not in a limting sense.[070] All

references cited in this specification are hereby incorporated by

reference. The discussion of the references herein is intended nerely to
summari ze the assertions nade by the applicants and no adm ssion is nade
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to the bracing chanber to provide bracing between the interior wall and a
second bone of the two bones, and the walls of the reduced-pressure chanber
def | at e whenoroadsned pressure is applied to the reducedrprasssmwesmbanber
causing the opening to seal around the defect whereby the manifold

di stributes reduced pressure to the defect and provides support between the
i nteri Qlaiwehs. andhehadder St claanes, GiRkdi the chbitnsiywhle D wbstahtailfflexibier ei n
the manifold partially fills the reduced-pressure chanber contacting a
portion of the interior wall, the manifold and a remaining portion of the

i nt eri drlaigafd.  orlficidpddeefialaipn o svhereimthe maaryifddRrtheneorapiisss o soldby t he
mani f ol d | . I . .indirectly via the cavity
and the og({erﬁﬁfdr?gﬁfsﬁ%%ﬁg?ﬁﬂgggg%&g?E%Céﬁtra {@gq%ﬁlge%glﬁ%nda? aim 3. The system of
claim?2, wherein the manifold is a foammaterial in fluid conmunication

wi t h t Hdaided’B2ct . THedlardér of [Hans4( twdrraid thelsaafiiold compenait pravindes dditronat er i al

conprises a plurality of open cells have i ze ranging from about 100
m cPons tﬂ‘paglaltlj?f’tv‘ff’gé@? éﬁ%&&ﬁs@ng@eal?rﬁ?lgg b%ﬂaersyst emof claim?2, wherein the

mani fol d further conprises a scaffold conponent sized to fill the defect to
faci | i t@hign peW t IT9SWRadder HBdl4iRTY6, GRtdM the sEAFP018 X6inPOh&H: ihidabbrbableher ei n
the interior wall is a cormon wall between the bracing chanber and the

reduced-pressure. Caim?7. The systemof claim®6, wherein the interjior wall
i s subdtlaim %l | y Thedladdepizlaimed8, Pherady hesaalésld cpmpanent adharestethedafenti si ng

a foam structure positioned in the cavity to provide additional bracing

clai m B el n TROMRSER . 3R BT R PrRed S BT O e

of cl ai m fanifbidr ei n the foam structure serves as a scaffold for tissue
grow h and/or regeneration. Caim1ll. The system of claim 10, wherein the

fo eri is.coated or_.infused with gro factors or nutrients., Claim
ST RIEELEL o oA e R Ror dlfar T RN Ol Sorp s S eplad o St
mani f ol d. wfeh 3tdWihJactdRor susieg® of claim 1, wherein the manifold

substantially fills the reducedpressure chanber and covers the opening in
t he reduced-gressure chanber whereby the manifold distributes reduced

pr essur(daigh $act | hedladder efetlaior 40sivdherdie thegediiond Prissirmblagderraid the/braging of
claim13,, wherein the. manifol d i foammaterial in fluid comuni cation

wi th tne BERETAte iR B o & G ARk o m 14, wherein the foam
material conprises a plurality of open cells have a size ranging from about
100 m cTlaeins53.0 alihetbldddeOeX chaiar 40)Svhetdimihe anifoldparsiylly ity die reduiedn 13,
wherein the interior wall .is a co n wall between_the bracing. chanper and
t hd3r educPgsyFeRladdes cortpgting qmrtlwmg?%vg%%&reéw aflger, m@éwlfﬁ@ ﬁgP a

interior ] i f ihl I S : fn 13,
wherel ' t 2 g pRoT e Buicka pritthis atdlt Bifinich cal e pRUSDAT Qagehdhy’ 11
t he def ecidefea Wiaedlyi thatmanifokiguevitler neddded presSiraitortlitlefebh mdirgstyenmdie cl ai m
18, wherein.the scaffold .co}groalg%tp IPr oVi ﬂﬁs addi ti onal bracing between the
first bontAVixdnd (e neamedn ety Pressyie “I-The system of clai m 18,
wherein the scaffold conmponent is bioabsorbable. Claim2 1. The system of
cl ai m aimber ei MHeaiePbf Qhith $DRRASA thealAR RS isPfobMamaefifiGh flufd ai m 22.
The system of claim 20, wherein the scaffold conponent adheres to the
maPf ol d. canappication Wil theydefestn of cl ai m 18, wherein the scaffol d conponent
is coated or infused with growh factors or nutrients. C aim24. The system
of ol aiapdy syher o haIe) |20ts e dis Mot B SsHErERAINENLARY S0

raci ng  chanber are conprised of one Or nore el astoners. m2Z25. A met hod
for appl yopes o2ll h@atasind rahging ficbed glsdut i100 midronsto dbouel 600 inicrofones form ng a
joint, the nethod conprising: perform ng surgery on the defect in the first

bone; pgsitioning. a.reduced-pressure chanber .in. the joint adjacent .the

def ect ;&616%5% oni béadéﬁa‘eﬁq ﬂanbfﬁaﬁﬂ@rem et ol Birhol G ep Racattold
reduced- p E%b%r RS da bones; positioning a
mani f ol d é\/lt |§ﬁ%ﬁ£@?§3{£lc%ggf){?g§t§3?ée]ﬂtg anbefr?gsg%j ace‘rllytgn't he defect and the
braci ng chanber; applying a positive pressure to the bracing chanber to

f o20e tGleinndhi f olTheddmidasof dlhien §3,fetthdyenmptising raomnidrewald Hefwedn heessur e
chanber agains sec bone of the two bones; and applying a

reduced- p r@%@gﬁ’éa%pg?rﬁggﬁéﬁd@ﬁ?ﬁpﬁﬁ%’ﬁ%h an opening in the reducedpressure
chanber and the manifold. C aim26. The nethod of claim?25, wherein the
defect conprises osteoarthritis. O ai-mg27. The nethod of claim25, wherein
the joint is a knee. Caim28. The nethod of claim 25, wherein the joint
that is an elbow. Caim29. The nethod of claim?25, further conprising
applying a foammateri al adjacent the defect. Caim30. The nmethod of claim
29, wherein the foammaterial is bioabsorbable. O aim31l. The nethod of
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tissue growh. Caim35. The nethod of claim 34, wherein the foammateria
is coated or infused with growh factors, cells and/or nutrients prior to
appl i cat iwo 20m/akasdef ect. C ai m 36. The net hod of cl ai mc2Ass20vb@s®BN t he
percent porosity of the foammaterial is at |east about 50% Caim37. A
met hod of perform ng surgery to a knee, the nethod conprising: creating at
| east @AM of ITAE blaiBer IF chailOITe wiheiein Wie @Bmadohni vedll i@rsuss@irﬁiall?ﬁ?iddef ect in

t he knee; and applying reduced pressure to the articular cartilage
defect.Cl aim 38. The nethod of claim 37, wherein the reduced pressure is
appl i e€laigi iy t hdhe bledderpiislairms\ds Eurther peraprsing a fasm Fruchry pPesidoned 18 thei ns
1-24. d aj fyd:ne . I i : ny one of

ol ai o 121y B PR el P e Ry he KR M AT R O

bl adder for applying a treatnment to a defect in a first bone of two bones

f or m n@lam &l nt , Thhéldddaddetaimai9p mihsteirgthe doane dinactake ps bioghroebableadder havi ng
a reduced-pressure port for fluid comrunication with a source of reduced
pressure .and an enj sized to sybstaptially surround the d in the
P St oGiRroh, . 387 Rpofseratimd, Mg B i Yelib Seee b peeblobtor 1 o
conmmuni cafids@dghiitl @ source of positive pressure and being affixed to the
reduced- pressure bl adder; a manifold positioned wthin the reduced-pressure
bl adder adj acent the opening for distributing reduced pressure to the

def ect Claith @ ovi dha§lagdenaftclain 61s whetsin the deame artariqabistqopted op gfasedith he
braci ng t%&g%ﬁqat&%}%nﬁmxrﬁge bracing bl adder inflates when positive
pressure TS appF|e t'0 L he positive-pressure port to provide support

bet ween the manifold and a second bone of the two bones, and the

r educediginess ur e The dthdder feddim 3% evherzémihe Joan stmndudeladhetes tcthe waaifoldeduced
pressure is applied to the reduced-pressure port of the bracing bladder to
di 4%ri bute reduced pressure to the defect via the nmanifold and provide
support between the manifold and the first bone. Claim4 1. The bl adder of
cl aim40, wherein the manifold substantially fills the reducedpressure

bl adder and covers the opening in the reduced-pressure bl adder whereby the
mani fol d distributes reduced pressure directly to the defect via the
opening. Claim42. The bl adder of claim4 1, wherein the manifold is a foam
material in fluid conmmunication with the defect. Caim43. The bl adder of
claim42, wherein the foammaterial conprises a plurality of open cells
have a size ranging from about 100 m crons to about 1,500 mcrons. Caim
44. The bl adder of claim4 1, further conprising a cormon wall between the
braci ng bl adder and the reduced-pressure.C aim45. The bl adder of clai m 44,

wherein the common wall is substantially flexible. Claim46. The bl adder of
claim4l, wherein the manifold further conprises a scaffold conponent sized
to fill the defect to facilitate tissue formation. Caim47. The bl adder of

claim46, wherein the scaffold conponent provides additional support
between the first bone and the bracing bl adder. C aim48. The bl adder of
claim46, wherein the scaffold conponent is bioabsorbable. Caim49. The
bl adder of claim 48, wherein the scaffold conponent adheres to the defect.
Cl ai m 50. The bl adder of claim48, wherein the scaffold conponent adheres
to the manifold. Caim51. The bl adder of claim46, wherein the scaffold
conponent is coated or infused with gromh factors or nutrients. Caimb52.
The bl adder of claim40, wherein the reduced pressure bl adder and the
braci ng bl adder are conprised of one or nore elastoners. C aimb53. The

bl adder of claim40, wherein the manifold partially fills the
reducedpressure bl adder contacting a portion of the reduced-pressure

bl adder, the manifold and a remaining portion of the reduced-pressure

bl adder formng a cavity positioned adjacent the defect whereby the
mani f ol d provi des reduced pressure to the defect indirectly via the cavity
and the opening in the reduced-pressure bladder. C aim54. The bl adder of
claim5b53, wherein the manifold is a foammaterial in fluid comunication
with the defect. Caimb55. The bl adder of claim54, wherein the foam
material conprises a plurality of open cells have a size rangi ng from about
100 mcrons to about 1,500 mcrons. C aim56. The bl adder of claim 53,
wherein the manifold further conprises a scaffold conmponent sized to fil
the defect to facilitate new tissue formation. Caim57. The bl adder of
claimb53, further conprising a coomongall between the bracing bl adder and
the reduced-pressure.  aim58. The bl adder of claim57, wherein the common
wal |l is substantially rigid. Caim59. The bl adder of claim53, further
conprising a foam structure positioned in the cavity to provide additional
support between the first bone and the bracing bladder. Caim#60. The
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