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PROPYLENE/ a- OLEFI N BLOCK | NTERPOLYMERS CROSS- REFERENCE

TO RELATED APPLI CATIONS [1] This application clains
wW@ei0ondtsg4 f rom US Provi si onal Application SeriBCT/NS2009/032648

61/ 024, 698 (Attorney Docket No. 66701) filed Jan. 30,

BERMICREBPHERY BORESBRRARIE CORfOSIEISCARFOLD FOR

filed Jan. 30, 2008 w WOBAD BEANING 61/ 024, 674

(Attorney Docket No. 65044); 61/024,688 (Attorney

Docket No. 66699); 61/024,693 (Attorney Docket No.

66700); 61/ 024, BRESCKSRAUINDYOIDITHEINVENTERYO01) ;

61/ 024, 701 (Attorney Docket No. 66702), and

61/ 024, 705( Att orney Docket No. 66703). For purposes of

1Uni t BdIdcSifahemvierdi@nt practice, the contents of these

applications are herein incorporated by reference in

their entirety. FIELD OF THE I NVENTION [2] This

l nv emhd presdnt irvbMfont re1at¥s SORNABL0 SRR A @@ﬂ&% ifdri VodUd healing
propyl ene/ a-ol efin_block interpolynmers with

aerb m% sPes#fically ¢k @éa@méeraﬁemamechle@sm& peurd drsesings and
sQlpReds. i nterpol yners. BACKGROUND OF THE | NVENTI ON [ 3]

Bl ock copol ynmers conpri se sequences ("blocks") of the

same nononer unit, coval ently bound to sequences of

unI| S can be connected in a variety
% bssc}%gtg% ﬁaa%h%f‘lfn di bl ock and A-B-A tri bl ock
structures where A represents one block and B

nggﬁﬁ\%ﬁ%gﬁ % l%atfaltlag %G %nc%l 1S l(lcf:d A {h% (YQ\J/ l‘egmglt ngbcfkmaten%lals for wound
schffotdsrandt dremsjrgs athal ﬁxectroeptaa!;t@ﬂormahd Ignd)tyct doft timyes that are slowly
further .c ri.se, addi ti.onal bl ocks of different t
TS B RO G S e EieR an oA PPtk THE wolndRaffolds and
df’ﬂlslithg'ks-dﬁé &@(K‘bedﬂﬁdrl]lgh bilenfidal Sﬁcﬁlﬁiol@@k%ﬂ]ﬂ%@éssﬁﬁ of thébedy aflalpatient, thus

ocks hond.to the nme atom or chenical noj et

‘GH‘B“t’g %@ 68611U99Pé Painfyl PFasersrRl TEmpY e GSE au ¢ @téa ang} dressings,
vt af6hdnBmepattifIBIF MBBRY attaétledﬁto HeQott tisRR BTN 1 S

created when two or nore ymer nol ecul es of

di f f 8r BReNt erplppment dp n‘b%’élfitheé]rlf’gatbéra@b\}’éﬁ dsen hepadvgay of reduced
ptRsBGRuOEEEhent WiikdrSa @oﬂﬂdjs‘éaf‘f(ﬂﬁ bte&r)!ssﬁl lpzltﬁﬁgd RURRUEE area and
archltectures aregf033| e, a nunber o ,
adedused preessirg ppvanplied tchide cowad emffdtﬁbﬂﬁdm@ntﬁ tomh@nce the removal of
vmuﬂ(? tﬂuﬁis bllr&lq l?ﬁe V)I(‘Qh(? Iar raﬁtdslﬂhlufc a%&ﬂuﬂt tfs6ue> Fo?llltlflﬂt&e @lffecttvely
gl assy, to el astomnericblocks formng thernoplastic

applpiog snelr 8 .reddiced prestuoe keqoivgsothyinthe syousd cshafﬁqid or dressing maintain a

e to it elas

cExitjeglg gé’vgi; E}g ?g{ols{tyn e E) Broiud?re rﬂj}é& ‘ﬂgrglétﬁls ﬁglg %Ea%ilm%%] %urmg the
tlwmj;yne@oﬂvammnelownmdcscaffoldmw tessirgs, §uch aOgeuscedndable like, tend to

make S is to pr. ce "Ii i n N
BB heRrecn R ety ressvurs; BB R e sbiFy e ey gigniicanty
dBtEr@e&B@SEéSporbsmyl i @heg@hﬂ'm ot dbdirn S}i’oﬁg‘&@p@ﬁlateﬁwdk Vrﬁuse as well for
initiatjon and propagation ste ess
SPgb‘%efélﬂﬁt et é?lﬁf%t%ﬁ@n 81 6t of adpatsrighibat *tﬁztogesa&ahte 1 they must
be Nemsyeat ferdpfac&f fidmeaRt s B rBMdtiMe |t thRNtWHKH &dy cause some
structures desired in a block copol yner. A pol yner
epfodgdo pRatient.| j vi ng” system can have a narrow or
extrenmely narrow distribution of nolecul ar wei ght and
be essentially nonodi sperse (i.e., the nolecul ar
wei ght distribution is essentially one). Living
catal yst systens are charactefized by an initiation
rate which is on the order of or exceeds the
propagation rate, and the absence of term nation or
transfer reactions. In addition, these catal yst
systens are characterized by the presence of a single
type of active site. To produce a high yield of block
copol ynmer in a polynerization process, such catalysts
must exhibit living characteristics to a substantia
extent. [6] Butadiene-isoprene block copolynmers have
been synthe3|zed V|a anlonlc polynerlzatlon u3|ng the
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to display an ordered m crophase norphol ogy as shown
by L. Leibler, Macronol ecules 13, 1602 (1980). This

worRovpneissa/al ue of cN to achi eve order i ncreaseRCT/US2009/032648

about 6 for triblock copolyners with equal vol unes of

the two block tpiphaG SBIMARYOFHE AVIENPRES Per

nol ecul e i ncreases further the required cN al so

i ncreases and asynptotlcally approaches 7.55 in the

i m r I p I .
sho tl"h%%/)ro le ;%gs\?gfésa IeSX(?JtIR/? 59&@(}% grrltr()ir g@isﬁf‘gy afe Soived by a fiber
nmosmnml compbgts sQaffolcE.&t())'d(ngg@ a) illuﬂtrattihg egybodimEntiof khediveention. The

f%e bsf OﬁPlF)eé? conﬁ%osﬁe %Cﬁ@a {d 1nckiucrfﬂ§3 &l &Vigyer 3 B lEh%}[%.?eesof"at)able microsphere
n(mm bbadresanbable. fibler mabrial Sdfacentiabira, sels'on%l Iﬁlya‘f 6f the ofMed\resorbable

TG Bt SF S aPane fBF Ao e SBernl TR ERSE haTpiRLe scaffold

ptavidee fdradxgaation o@ﬂﬁetrssaeoSnmametpb@eﬁtﬁfgwoﬁ@m&csnﬁrwsion of the fiber-
ordered nelt norphol ogi Since the

er )
RGeS PSS e TRl o Biem s thok roiied @Epsuke Ly spment system,
1Y ﬁber%'c%%eﬁ{ c¥Bp@it ,sca{fﬂﬁ‘d GRIVIRE Gbi2 ko RPpbid Nintl| ity while
such_ rmul tibl ocks may, limted. [15] However,
ProYERingt cermpletst a@mgsswy glcwt aapfgies ocatision pf e i R ef the fiber-
miciobhidte CBH%551te]sg§ffolc4'%7f%c121?a%qﬁé eRHagkidd MndROER: ﬂué\ﬂs RS the tissue
Macronol ecul es 39, 66 have shown that the
si¢-ni mum cN for ordered norphol ogi es decreases as the

o]

Pnc?ggg 21?51% Erx %ﬂfﬂb ?{OVEI«Q% )?lﬁ)l‘cé\zsne%]sggnecp h&%@l j YhE %l%é $i ber material
poovides |sm;toi*tcnmdo:bmlamngnhfor |theemlcrd$phqramat¢rlalf witkeih ghﬁt ﬁber-mlcrosphere

ave r av a K h
P Wgosﬁ!? ﬁ‘ﬁ nllgv al ug Wheré1 I\FWP a? ﬁ)ﬁen%eo? é?/eér'ggteml and
dnbmeﬂhefeeﬁgé:ﬁnl ptd%déﬁ ﬁ&ﬁmbmvacbmm&tyamd exwati@dthrough the thlckness of

t{lmlalgcg sggegréh 21%{510\{\/1 eqhu %&%{ﬁgﬁ ol%altmiq_gg?ﬁ}%ﬁge{/ ﬁgglﬂ}%terlal This
cB@Vinafion 6f layeR0ef (1111&981); Prévide¥utdodofiew koF dxilddtét wound fluids while
mean-field limt. This lower value in cN translgtes to

mAIRHROE A FRME, TeSiERANGE t 100 FOMRTESSiPar BIoughobssc QT dPduged gHessure.  This

coRbindtidEminifz8€EtbrBMioh i JPHRCHbeRRHerodph8ie R ?gsne%cﬁfd?cﬂ) during use,

in processing costs. [16] Another inportant prediction

speltrs dyyingsdeger mrpssmhgsukwnam al so by Matsen, MW,

Phys OnBﬁsztrétﬁztetembgﬁ entiBdfdks Q%ﬂgrmnckocs ﬁe!?@&on%@ﬂe scaffold including

transition 1 n nor n‘o ay, i nclu Re transit

af firgtriayer Qﬁmdtemaltsele@pdi &om aoefa fayer quasoabblgpmmsaqus and a layer
J

o%%?%h%ﬁ@? %@8123(81%‘% &QQ%hlxgeﬁ ?ma [Pt S%?egﬁdboungl ¢ JHfer of the layer of

Wrmg)ableenmrohpheresr ded tb@ Ualscéarofeblprdsdirbabde/ dibes| Another illustrative

ecul det e
SFRPRRRD B o o Pep e PRy SRRSHE) SRR st pregoure  tssue
tetatienCipamhBn et bnﬁ)tlliw in@esitive kmibwﬁrencmblqumaEdds ddr0making fiber-

| anel | ar phases qﬁé have the nore symretric di bl ocks
migrosRhe PR¥te$3ifdlds he asynmetric ones will tend to

L or mg%herloa}éeﬁSfeadufbst h e\ﬂvsmagets y)f@ﬁe mhara@iwl @mb&umﬁ@ &¥ill become
oundar

% | ecules with lﬁgg | ocks, may form an
appyent adthisiersaes Bdle dimyings 2 @llwl dascriion that fobledek s
remai n di sordered. In some cases, these disordered
nol ecul es may form a distinct nacrophase.

Al ternatively, the location of these nol ecul es could
be directed to the center of the ordered domains in a
simlar manner to the domain swelling that occurs when
a honopol yner is blended with a bl ock copol yner
(Matsen, MW, Macronol ecul es 28, 5765 (1995)). [17]
In addition to achi eving m crophase separation at

| oner val ues of cN, block Iength polydi spersity has
al so been hypot hesi zed to have a pronounced effect on
the domain size of theordered structures. The size of
the m crodomai ns in nonodi sperse bl ock copolyners is
Iargely a functlon of the average nDIecuIar MEIght of
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MV WMn) and PDI of each bl ock, block |ength
di stribution, and/or bl ock nunber distribution due to

wa b@ongisgue process maki ng of the copol yners. PGBS2009/032648

Conpared to bl ock copolyners of the prior art,

i ncl uding copgl ﬁﬁﬁ THHE PRI W nomer

addi ti on, fIUX|onaI cata or ani oni c G8°

pol yhr.i katlustrates ea:lpnnsmsrasc? vidve of op Gibymmfegospliere Fromposite  scaffold

' ' . [ b. ique distributions of

a%%%@ﬁ%?%ggﬁ[gg%gg%§§§%kbé§ﬁm%¥vﬁﬁfﬁh) and bl ock | ength

di st Fiou2 iibwstrates tdh pemspective tvitve @f mrﬁbélema:bdsphdrmomposite scaffold
erent ack .conposi t.i on This is due, in a

ot B aho B R o Bt MR e RE t he uce of one

or nBIG: Shllﬁsitﬂaieﬁlga @@eﬁécﬁvé Vi i N dbeomicrdspier@ doingbsite scaffold

Vity e ased | ymerj zation catal yst
a?‘i’?“]('%to(?f‘o r! l%“sr% n%‘r“é‘ﬁ? gg’fqnb?r‘ptg"eér‘f tWPE or zones
oper BIG. Ny ilReees di bR eBGonP VWY b Z@et-Microphete t doRipdsite scaffold
Nbre speci fically, when produced in a continuous

gRdeRrEssuRe issyg HF%@R“‘(%B@TPW&@?@“H@% 1 apiiNusisgivg cagabopimpent of the

“R@ﬂﬂmabout 1.4 to about 8, preferably from about 1.4

to about 3.5, nmor epreferably fromabout 1.5 to about

2.5, PP listratey af @psshiegtian iewapbat fiber-migrosphers qonmposite scaffold

r

o SER A ki APl pekordnitih ool ARBRELL Efibodiment of
thegseeatien;a PDI fitting a Schul z- Flory di stribution

rat h?lr t(b"ﬂplsﬁatg@ ! S(?rg t?dnr H%W 1)10 b5 b-lep&éf(%s%hgrfe é)'ﬂl?)osne scaffold
present process resu

rénhiwdnlges;umummr treakmetit sappangus adeatling tol anothsr ﬂlastrqmb ymbodiment of
méﬂﬁmuto the nunber of reactors or distinct reaction

eﬁployed in the process, with a pol ydi sperse
dl st Fl(b dtillestratef a floacdhas b2 &billudthitise prosesk e mdklﬁgheﬁber-mlcmsphere

for produyct s .havi ng.i nproyed an

ctfP R oo s Rl HiFure rRasimeR ebesm e and

for egm 1BG110MRY aFToNshakt of BR N IBRative priRessi fBr {rd¥€ing b eSRBGRe with a
random copol yner or honopol yner fornmed in one or

'ﬁﬁrrelcrﬁspli%cmﬁ weleld ﬁ%ﬂuy%rrrrs,fmeméwe eaeakappaigiys agegrding to
aﬁﬂfdsﬁ‘atﬁzé emBbBMEAQITRe ifMatigh.t €r mi nation wi thout chain
transfer to the chain shuttling agent (CSA). In this
manner, a polynmer blend containing in situ prepared
rubbery i npact nodifier or conpatibilizer may be
prepared in two or nore polynerization reactors or
zones operating in series. [35] It may be readily
appreciated by the skilled artisan that in one

enbodi ment of the present invented process the CSA nay
be added once, nore than once (intermttently) or
added continuously to each polynerization reactor or
zone, preferably the initial one. Al though the CSA may
be added at a point imediately prior to discharge
fromthe first reactor or zone, or even in an

i ntervening conduit or conductor connecting the
respective reactors or zones, it is preferable that
the CSA be added to the reaction mxture prior to
initiation of polynerization, at the sane tine as

pol ynerization is initiated, or at |east during a
significant portion of the tinme in which

pol ynmeri zation is conducted in the first reactor.
Thorough m xi ng of CSA and reqction mxture may be
occasi oned by active or static mxing devices or by
use of any stirring or punping device enployed in

m xing or transferring the reaction m xture. [36] The
tendency for |onger block |engths to have a greater
role in determ ning domain size, conbined with the
ability to swell donmains, creates the potential for
domai n sizes that are much larger than what is
observed in typical nonodi sperse bl ock copol yners. The
ablllty for sone nDIecuIes to be ordered and others

e . M Y T o
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properties conpared to random copol yners of the sane

gross chem cal conposition. [56] The invention also
W@e@vieiss4 a conposition conprising a copol ymerPCT/US2009/032648

especi ally such a copol ymer conprising in polynerized

f or m pyppXiIS DESQ'JREIP?WN'W’?H'EZI&MEPERRWDMNT

copol yner conprising two or nore intranolecular

regions conprising differing chem cal or physica

Pr OPfY the ?&lo“ﬁlﬁo&’&élﬁhl&s&lﬁ%rpmhé’greﬁénfeﬁ %%Q&lh@hﬁ Oreference is made

conononer | ncorporation erel

g thepaecemeaning| chawmgsom@t forinna eip dkrpeferand én mhishpissbewn by way of

1%?%&03} gc1ﬁyk)1%?r§é8 %@FI 3(% %tﬁﬁ mv}é@eqn g}ﬁﬁeﬁ g%@t?ce& These

e@badlmpnteﬁer@lsﬂrgbed m iutﬁklm defeil of enable thaab skitledlindh¢ art to practice the

1r§ggtlflon %{1«? it Es u deg;rt]()quntgngten I 28 oerH%rRsp In%%Slf Htal}zgd and that logical

stnilcmiraln n’iablmnicall Bl‘e&thpajJ atﬂmherﬁmmpihaﬁge@ g‘nay\w ntdde Watheéut departing from

subst ant i al ene i.nt,ranol ecul ar s

B B e RGCIOT QP PHeie CHAPEecsror P fhose kiled inthe

afirto prdctite the iGdntion,thé awhpﬁdﬂ by SEHNEIGLR ﬁhﬂmamneknomdto those
wost probabl e nDIecuIar wei

essi ng
gﬁ%‘f?’lt - oPhe evigg detp) ‘19?‘61@9% ﬁe?hﬁreg?r‘éf“ioﬁtomedélﬁn in a limiting
éri3t, Q0 HeYsB8Pe of thePRAERGHVRAIGHES dBithed oMb Gt berttiRl ORI
sdlSthbSt?ﬁﬁ Nﬁﬁ%ﬁ, |n tﬁe rang g 8?9 ?on1£%%ut 1. j?io
abouthotepn Sisduced prespae %stuswb%mm senerally| refersgo garessure Tags than the
amBieHEPleBR Qei %ks‘tﬁé’sn@@lgat"’fs g@ﬂ? l?jcct&i to @eag’f'nél{fs/ l‘ﬁurgbs? cases, this
centinmeter, wherein the nuner val ues of Tm and
resyeqderrprsig Wil hehlesy @hlathecmmmpbeﬂcrmssu%gsm@l the patlent is located.

7 r

AT, i, 0BTk, AR SRR T e 1
tissvg site. cAdthomghtiesems dvadutin” and (rnthceds pnesmrdfmha&éxé used tondescribe the

p%egﬁlrcpr%yel etgietﬁg 'tlr%[%lu%fsl nt e(rg ag %l{r% rap&\?ﬁqgﬁith% t%'sr%%e site may be

srgmmantlyallessVlﬁhmﬂﬁ méssine naﬂﬁiallj 8aici£e‘dywitlha doﬁipletal\)vdbgum Reduced
rel ati onshj ene/ fin jnterp

Pl tAY il $eP R B o 3¢ ol (b totgld Bosue Sie. As the

hydré§dticlfrds3(ud)aroudl the dissb@ Sitedapprdacieed |ty ddsiréd fed@dtd\Undsie, the flow
el utes. bet ween 400C and 130 when fractionated usin

mpsEosidenad-fag edpoed prospure kthen mainfapngds Ugleshotheryissdndigated, values

ofi ORBedIRLCHE giloedheshif@st 5 percent hi gher than
at_of a conparabl e random propyl ene interpo

f r acThot§mef U%SP% gt s weslnherdie referprio ¢ ateped ent dafecs | ocated on o within
aW” %Es%k nlnéﬁhﬂg QREDSE it ?d rt@% EntlQ{uQ PXdi ngfk@ tismge ETRQJ:M Msue, neural
he same conononer has a
tlél%lﬂ,sdqmal tigpiep, Masceler v ﬁmctl\wrsswcat’(lba@ gendons, ohggaments. The
Q 0 r f
égglot[)l)g/ ug%lé%”ﬁ%? ﬁ*&%xhleeﬁe ébr arg ocf%% tlg’sfue %ﬂ&?grﬁ%gt é&g%sgrrllggv%ounded or
defedivieus butasre 25TpadCare @5 10) whmh dt as Qesmedige add du| premate the growth of

n, t he tio.of G (25 to,. .
oAt P S mt PR PR3 rRamgt Bk 180 in cegpin ssue
afe@y td grovhadditbral itized thyt Aby de dapgsed ladd Krahspldxedgtoeaiottier tissue
than zero and up to about 1.0; and, wherein the
lospt%Y | ene/ a- ol ef i n bl ock interpol ymer is mesophase
separid ©fhn “{upBbe”l & usdichiekdi® Fofert Rall SHAQIMtiANO R saMhcQdmprising the
E% ¥Iene/a ol efin bl ock co olyner wherein the
Papp 8t ¢ harticplar gwteriglet Ehe team Pyerpsaised heyeinpgsnerally sgfers to all or a
wei ght of greater than 30,0004 g/ nol, a nol ecul ar
wei ght distribution, MV M1, in the range of from about
1.4 to about 2.8, and a difference in nole percent
a-olefin content between intranol ecul ar bl ocks of
greater than about 20 nole percent. [59] The invention
al so provides an article made fromthe above descri bed
propyl ene/ a-ol efin block copolymer. [60] Highly
desirably, the polyner products herein conprise at
| east some quantity of a pol yner containing two
dlstlngU|shabIe blocks or segnents characterlzed by a

. s o
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[70] The propyl ene/a-olefin interpolyners are
characterized by an average bl ock index, ABI, which is
wW@e@anegis34 han zero and up to about 1.0 and a nPCBUS1089/032648

wei ght distribution, Mv Mh, greater than about 1.4.

pzmi%n Y & hadcuIy l@féf of Hﬂﬁ%al AR exdn?plé Q%l%b]ﬂﬁk 1367 OIS t@g layer of
the bl ock index ("Bl") for each of pol yner

matexial theh @W%m@gsghprepr é&p@/[er,vtbe qug;:‘ lqyer gshould be understood to
dfesrcgﬁ %lﬁﬁ?:ttrdggglh e J f g yf;ﬁﬁg%pr aéo%ﬂpﬁﬁﬂ%ﬂg%éﬁ'r%{? a material that is
llil the ﬁ]@%’i’é 9f a eéntBEOYsar disoenginuatsisheet Dlefﬂpmfalmo@ any thlckness and degree

AV BB 5 om0 AR R R i

[ nv eiﬂha presqnt cﬁpyhemefsphem edrmpositersaffploll mae be utmla)méﬂ‘enent types of

ngfsagrfat}sgu sulczz\)1'1E ag, S\;ﬁ?arcgrwo&mdﬁ, ngp\/\%sage{,] \é/o{;)né% an fs gﬁuéaneous wounds.
Fsemnqbld;rtmefrﬂer-ﬁiimoﬁphérb eompaite staffor) may bepladedfadjatean td ®bone of a

PR REPGSF O] PORRIET ST b ML et | nod a8 (he

nunmbRefefifngf toakla. oI SanV\lllhhraBl/é- @fBadifentt bR ﬁtféf—ﬁncrgsphere comp051te
is defined by one of the

mer fraction
segoL i Shstpalp %gemBWlne%srthmwﬂmgw@efw@aﬂ@ SEHIOId 100 has
aVﬁHstU er & fiber tibk&rial) ﬁﬂérXde@ 102 Badjacenb]ﬁpa &econ&-r]f p oHHucrosphere
| TAB LnPA - LnPABwhere Tx is the ATREF
“&‘Féla&ml%faﬂ’hméﬂjﬂ &044t Therfiber layery R s élsq yliacepfcoja tissue site 408, 504,
aﬁ& @M 1F(I’GS (PLe) % e‘i‘ﬁ@hﬂer?ﬁ% ?@sﬁ‘lgluﬂ& FGksvduhee T08 dn% { 8ond surface

ene fractio fraction, which can

llb% @ssml@wdblyenmm Birst BtRfaas l@Bsgf:nhp tider lpedrd@2 nPAEbe adjagent to the
tigdu@ Q}f% 1) 5'69' ddeQCtTLhQQmQIfo é/ l\é\?% 1?4 includes a first surface 112 and a
propyl ené/a-ol efin |nterpoF efore

S¢qoad:tsun§a¢at1|lén)lp thisi entbodinsot ﬂmme@drmefaw 13¢) tn{ythhll\ﬁbeo tayer 102 is

T ATREF el ut | t enp d
RTATOE e TR, ST PR SRR el o e
n(mfosphbrer ﬂfnqrosﬁeo sctalﬁﬁ]ct: [1V63 trr&iyl alsee 1@&@660’1#: Sorofnoteh edditional layers of

|1te appr o tion
iR SYets itk 8T Al AR RhCREh B PP A, IR e froshown, any
n'LBﬁbal’tﬁ aﬁ’d-\tﬂdtfdl ll’eﬁérsaif Q'lletelha ¥ Be hié@sjlfxfé@ lay Bﬂt Ehﬂ”di ﬁgg&édsta)/second surface
e hanopol yner iS e
15‘? Efi/qo aoﬁfp { @ﬁfgg‘-‘r Hey ﬂg efi %lﬁt Slgchﬁhb‘%)%a%?ﬁ!ﬂ (Prihs segpnd yefaceshfd. Fiber-
nﬁ&ﬁ'ﬁﬂ%ﬂetdo%oﬁﬁas\ébﬂﬁgd 400 ?ﬁrﬁﬁé# fRRIEPHSW fchamblsQno OlflovP é@nnels 122,
and nol ecul ar wei ght as the inventive copolyner

apgflow ehangels I 24fosal Cfm@gwqu@tem flowt hetieen dhie layerset hy| ene
nea
ner o1 2RIl SR biBod Bl MR bAR: combobflscaffold
209 hayinganilplatlaysrs. ddtenicrosphersepmpésitaetaffobh0aneledes a digst layer of
. h ; s .
o SRRl Mol IRD 207 et B FGHRRL Bl materia, fiber
leyeh4e nEhecopodspixee tayed 202 may bodispsap adgactenotm th¢ tissmheint d08, 504,

Rl e CREE0h? 08 et dih GRS P Rty surce 210. 1n

t]ap pmbq&ﬁmatt;ethe a‘lrsttvuﬁhde(m)SCdﬂ tHe midrbsphérd &a){@ﬁ R92reiay be adjacent to the
e nol ecul ar

GO hei0esind e Tt P TRRRE R Sasecded @ sesond

surRicE 2f14.20h i thiB e ndaihiRht, rtw&@m@a@ﬁbym of ﬂ&%w&&pﬂeﬁ@iﬁy@r 202 is
the calibration. There is a sli ght nol ecul ar wel ght

agipgeat{o thfirstisariace 1 18relithe fiberaysd 204 dwsionelly: Kheoher-microsphere
simlar nol ecul ar wei ght ranggs, such effect would be
essentially negligible. In some enbodi nents, random

et hyl ene copol yners and/ or preparative TREF fractions
of random copol yners satisfy the foll ow ng

rel ationship: Ln P = -237.83/ TATREF+ 0.639 [73] TAB is
the ATREF el ution tenperature for a random copol ynmer
of the sanme conposition and preferably with the sane
tacticity and regi o defects that produces the hard
segnents within the bl ock copolyner (having a
propylene nDIe fractlon of PAB) and nDIecuIarm5|ght as

o o o —. e~ o o - T |
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inventive polymer is an ol efin interpolyner,
preferably conprising propylene and one or nore

W@ opolyises i zabl e conononers in polynerized forPgT/US2009/032648

characterized by multiple blocks or segments of two or
cBiﬁf)(%nt@ C&l:é/fm?di 1206 dn&YP RITRE dﬁ@' Jrsmgtlef &ﬁmo’ﬂg la?erg hﬁ%&t@rllal such as
ysi cal gro perties (blocked interpol
np?reﬂélﬁr&klwr aVaruA ithoush eely ose pddiyjonel layeraif ml@’D@@RTC matenal is shown,

I e
AR ) B0 LR RS LIS e e
206 dncduden tasfirsic srafage &6 iand d senoltdhsalrfasaﬂ IB.f leIct-anOMSre acomposite
0 ent h| , t | east
B AORIRTR G T ol B SHEEEPIY sy b5l 0 o
bﬂﬁwpemehnemhlgher t han t hat of a conparable random

R G A uybEh BN e RBAiR ireEs P SR Fasth o posite scaffold
3p0 dpyihgae adﬂftleﬂdbdhxemanqamﬂ fiRs-niiliesphafEcomposite scaffold 100 and

onono refera is_the same conononer (
f@ﬁfdﬂﬁf%nﬁ‘ﬁ Qsitey éﬁ?“lpi/fk/ 200 nq FiST gvcrwhﬂﬁof@vp%%ts)@ﬂfold 300
ifdnRised & lh%@ dﬁflhﬂl:t%sﬁ}ﬁkym&)lal%‘id%dﬁh@rg 18Rf Q@I‘tadjhfcer{t h@ta second
of the bl ocked |nter pal Preferably, the Mw Ih of
layRie0 Aieniple fiper | eﬁr%ép mT;'Pe micregphgse Wtﬂrﬁ(ﬁlr@aypb;r ¢ignesed adjacent
t@fhettr.@&e Qfe 4082564, ‘%ﬁlf @04.] 'Nl@ﬁﬁﬁi/é(ﬁbe?‘w&oﬁ%t Ry be ad]a%ent to the

onpar abl e i nt er has a total cononomer cont

i R 1080 S0He g b B FIGH SN T8 misrestBpsdRietS02 includes a irst

shiBfc€BRO LR Eecollcg%l]rfagp oﬁFerﬁB’é? Ern§04n§ﬁé’lu&§ a fg&é 314 and a
using any sult e te ni que, echni ques base

sepond safacerditin enitls ewbotimageth¢ w@d spface 3 Bsadhyymicrosphere layer 302

130%5{09%[ ?cgace llﬁgge tﬁ t%urtfacg h&r]]h %lfl?he ﬁ&r qa rrerg&{c(: ogtddlt Pna{llﬁlathe fiber-

ndcrospheres panptisitg smffqﬂdr am endhltteer@ahydh”ellayer[ 9f2]m1crosphere material,

o 20 LR L BB r R v e

3061 atudent GﬂrSthuyIH&r 31 8hand M gecand\biittee BRO.YiRE 18NS0 ¥ncludes a first

from 0.8 out 935 /an re . .
sé?gml sqogh f%@? @rsrfgn fment, ﬁswngﬁgfgaceflﬁﬁ adjacent to

fipse rs@ﬁd&% 3¢9 RN SEWHd sirfiRe BR® tkRBhckit!i6 TRR IsMRE 328S Fber-microsphere

conononer._ content of the TREF fraction elutlgﬁ%betmeen

composHe sceffold G 08 fwther includes{lavy chapply 3260328n 830 arthid% v (
0. 12863nothe 1lilu§tr§t§%'enmaﬁﬁneﬂf 6f Bk ate). m%r&%h&% ct)mﬁgsngrscaffold 300,
equal to the quantity (-0.1236) T+

ther fepiealighialing favens eof mateaial ave ie c#umrdcrmft ﬁberd@n@nﬁM ymcrOSPhere layer

sl L300 s R 165, M TR Yoo
aanmtm@nﬁbemﬁg conpared, measured in OC. [93] In

ner e 16 ity TS-3F SropuREt o R e ERR g featment
systen 600. Wh@reﬂ%ﬂtprﬁ;ﬁﬁb tisdua neatrehi g&leﬁ&OOl inclodss aafteeadicrosphere

c%?éqsé?n \é%%id\/@ﬁ.&?r i %ﬁ&nbﬁgsg%ngl:lpg; qq;arlntg\hgg 081%33% and a wound drape
409 PR Isydling iciclbdue 60N ﬂﬁ@&ﬁh&rdsﬁhd@@wﬁwsitez aﬁffmrm and the tlssue site
ﬁgaracterlze by multiple blocks ar segnents of

\Spgfiopie fi srelal%ﬁm CoRppsite sqpffald A0 gnqlweér?eﬁb@alayer 416, a
nﬁéro?)ﬂ&’r%'l%k 419, QRRef 1298 408 Qﬁkﬁ%ckd},bﬁefr@ fély&r@'?) aAff@?%sertlon of the
er abl di bl ock or tri bl ock copol yie sai d bl ock
fi ?rtré&cmplgpﬁwownwaﬁfowoé dnip se tispugcsite IAS \aml salieg mtbéhe wound

bet ween 400C and 1300C, when {§ractionated using TREF
increments, characterized in that said fraction has a
nmol ar conononer content higher, preferably at |least 5
percent higher, nore preferably at |east 10, 15, 20 or
25 percent higher, than that of a conparabl e random
propyl ene interpolynmer fraction eluting between the
sane tenperatures, wherein said conparable random
propyl ene interpol ymer conprises the sane

conmononer (s), preferably it is the same conononer(s),
and a nelt |ndex, density, and nDIar conmonomer content

o N T D o AN . Y I e

(=3
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the polyner resulting fromthe present process
conprises two, three, or nore, preferably two or
Wa broee97seH f f erenti at ed pol yner segnments arr angear/us2009/032648
i ntranol ecul arly. Because the various reactors or
PR BE T SOV APoAL LARNTAGS it HlA int AFA cBmmunication
singl e specific p osition, t resul t
Vpﬂlcmmum% r¢dmp¢cbpres$upr9@p@p #il@so proaroteaflyid denmge and stimulation of

perse b ol n.£on t
& Hﬁss%’eﬂgrropr Vi ougl%e% d rgsCsH{gS(iegic rgq ugn t4¥{r%onne o8 e réd{xélesd pressure
spmbgmﬁ)rto aaubmaglcdrmedmm 496 elsat whgpieally plazed ag¢ammsimidatibn with the fiber-

rigoArss ol A TR0 G pPaGUHt B PR aEGe 404, Drainage an

d&ﬂﬂﬁlﬁbm ng rdalugdall PrefGilel iV Gactithtad Y tthe A6W ChbineBNS 4 apRI26, and 428

S i RS B e TE Doy BES ety

4szqg§f,sctm51yr egi ons nade by the catal yst possess

di stingui shabl e pol yner properties. Due to the use

chai RBhUPY4 depeatfiripay eniinpemneably of geleckivelly IPemesable apsl areferably is
cBtugibd 'ﬁ%inea[ht el BXGRERARatHal %@m oGkt PEYipHERALy G @(Né?ed dnNR least one
growi ng pol yner experiences di sconti nuous” pol

sisle aiihie, presswrh sersidive, astylig aghesive farsealiag thersoupl dfamé 404 over the tissue
sRohygrer are formed under two or nore different

pol ynmeri zation conditions. [109] Representative

cat aFi(st § @instragdsaanotiehutlodtiative zgbondimente o2 freslukesivpressure tissue

FATEY: SRR 10 T e seatmns sy 308 el o er

myjitrp§pdere composite scaffold 502 for insertion substantially adjacent a tissue site 504 and a

b PO A Ttk o
s08584 195, shah 3@8@%@4&1&05@&5%& Postke Ycdidd 562 irRthdd®y nZicrosphere
200%% g[’]dV‘D 0 4740;

lyer lilgyer @f%ﬁfpél flaen 512 fi' A § '(nggrmﬁ o the, fikstspigrosphere

compésite PRSI ev02- lﬁﬁ) I disdhdside 904! thereikdpe sk iaag‘eallew mmd the fiber-
di met hyl , prepared accordi ngﬁéo t he teachings, of

nyjerosRietssCompnstt SeRsokh 562 iypBRedy o7 Al ggmmuniFatiog wﬁlgl the reduced
p?é.)sgﬁe s@ﬁl'ge W) OB Bfohttition Lok1lia GrdiRde¥Shs GARYibéd aBBEN The reduced

pms;;t(rwéﬂwryptﬁbwl% mnnenss) the tigdueerbpriessitterropiea i tmthe tubing connector

4%? : ?Es?’%g%%}fy_s%l_ i gﬁé%ufxﬁﬁt 6)n'rvt?ig téle lﬁperl-r)mcgosl)here ﬁorfn}gosﬁe scaffold
50y lapd exterpls dlmoughrihe llydpg 596 @rsx@@e&nﬂ ;samdiagibn of neyo fissuengrowth are

e hE B0 hanaBhy D176 B4 3T Bt e REFPGLT Ryl or tver
510, and fierosphbrgllsiehyl2) te2peakioaty.- 3, 5-di (t butyl)

Z|rcon|un1d|benz |, prepare . .

B bbb, DRt B e R AP ed tigein are provided to
aBmidt& redirbd pRMutCshReadiém 239 G6sue kitd 60a IMARE Beidd., The tissue site
2004, ~.and PCT/ US05/08917, filed March 17, 2005 and

gyedysio aPum g5 ofer wRuRe SeicENEsly oy bobeslhy tissyp upon which it is
d@ﬁ?eﬁ'tb( §¥on{0ﬂ5ﬂev¢ fissue growth. As shown in FIGS. 2, 3, and 5, the microsphere layer

bi s-(I-(2- cycﬁo hexyl ) et hyl ) ( 2- oxoyf 3,5-di (tb P
202, rpﬁaaphe)q lﬁyﬁrﬁsg anil mierasnbiredaise P8 are adjpespiiodhe tissue site] In these
[
RS raDy micraiThale ol Byb ol EAC Rt ool puriges,such as deep
Vmodbochmnﬂ’tﬁﬁllw%/ 08917, filed March 17, 2005 and »
WO2005/ 090427, published Septenber 29, 2005: [116]
'~ Catalyst (A7) is

(t-butyl am do) di net hyl (3-N-pyrrolyl-I, 2,3, 3a, 7a-
h-i nden-1yl) silanetitanium di methyl prepared
substantially according to the techni ques of USP
6, 268, 444: C(CH 3) [117] Catalyst (A8) is
(t-butyl am do) di (4- net hyl phenyl ) (2-net hyl -1, 2, 3, 3a, 7a-
h-i ndenl - yl)silanetitanium di methyl prepared
substantially according to the teachings of US-A-
2003/ 004286: [ 118] Catalyst (A9) is

I T 1 1 "~ N N ~
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those giving polyner Mh as a function of conversion
(or polyner yield) fitting aline with a statistica
w@e@eiogiseh (R2) of greater than 0.95, preferabPgI/US2009/032648

greater than 0.99. [131] Steps I-111 are then carried

out Fgy, @nlﬁugfategoﬁrﬁ)ﬂﬁﬁ qllﬁétl‘aﬂ@é e%bt‘ilhﬁgls offa ?ﬁlg&ﬁ p?éssure tissue

catal ysts and/or putative shuttling agents.

trﬁ@tmetlﬁ witem; 00, sThy eskluged iressur dissuehecatieait 15y %ém 1600 umpgl;udes a fiber-
Cl‘gQ‘«%ﬁl ?Q{e Feﬁﬁh‘& g0 ﬁ')? infs@t % ¥\§‘Jstaﬂﬁ§lhvddi)a¥en(t qesﬁﬁéﬁ'i %gous tissue

8 ymer produced er wei ght S
SE‘E 604, mct fqr|snaé)ng Epclopre of Harﬁlﬁf}npreoxphﬂ‘e conmposite scaffold 602 and the

I {. t t t
tlﬁ%lg 1‘?{ ﬁ&l yAZSOSlﬂSQP gtgén f!)éfs g%g I %/e CB 8?55 ?eggz}ffpl(gg@ lr‘l%g?ég a fiber layer
688t mwrd:sp'heoé layb1e6tﬂataaﬂ Viber lager 61 eAsiedinsatiprbE thet fiberfeicrosphere

c§Hbfiet SarBff hbib i rode i Uit it e Gk BsGbStantialy Sated, and
thel Eb@@mﬁﬁospl&rd berhpdshe stRed 60D igTplabed & ShRVEGhNOESAIBH with the

%@ﬁ o 2,v Iﬁ s % os %j‘t?szh@O Mm%aégge:gg esqribetabovs, dThe reduced

pEIssIEOBIRYYNEbd M2 doRActs 1A redliedd lﬁ&sur!: Bour&d $10't8 @WJ fiberanicrosphere
nDnofunctlonaI shuttling agent referred to a

cOmPQsHE sabiqld 6025e Heliver F‘“(S‘HC‘?drPr?Slﬁ‘Fl’ﬁ tq> efisaeesite éa4 t & sgal 620 may be
pkdvide & taks@s‘?@lll s@aﬂﬁé‘tarou[lé-%iﬂ rea—llﬂz%df PRISQRIO UB ek Ribe 432 where the tube

readi |y adapted to rapid throug put screeri ng

eRtaxs i RptieRt’ s bodp, gDaﬂmgﬁancbwmléfawn@f gevatissup geavih pr facilitated by the

ﬂgm%eﬁr@lét @16 %Bg%tl%?&afgﬁ iR ﬁleyﬁ% kg' gd%s nn& n‘rﬂﬁgre layer 610, and
ferent di sti'ngui shing propert

fihentayer 663. potential chain shuttllng agent candldates

can pe L r
B T L AR T ——
corapaosde scaffodd @n2 sﬁharmﬁSroqmdret b sitg 6eafifd1do 502, emdt filsep-microsphere

pol yne ation reaction enpl oyi ng
‘Hmﬁﬁ%ﬁ?ﬁd@%$§HEW%§ ?éﬁ“%%é g conposi tion. Severa
pol yTey fiB@trhiorSphrie cafptidie ts@&ﬂfoms dé?drﬂ‘)bdl %emﬁ ﬁhay liddhid@Sadditional

of s tlin ent to catal yst
P 0 FLATRAROE TR PAPES BRAGEDR I ebotes &b TS d - i cxample
fiBérQdidespleerd” @bm@iﬁsn]e eszaffé10 23002 mdy | iRciyd haﬂhﬁh Ydreddditional layers of
experiments as described above, while

“@feg'ﬁl Pt angthag fiker Jayey abgvedbe maﬁjospaeraﬂwf 26t fn/progher example,
fi B%Ef&ﬁt?e‘i@%%pbsp@rﬁwf&g foRt [%lay Schthfet b Viohh cﬁsacﬂgf?)‘ﬁgl layers of

descri bed. [134] Alternative I's al so possi
materigks tsuehess eabiceospharallayst /als,crvm the |frbgr dyent O aiThs Egnr-mlcrowhere
0 t d
BB AR SRR RireRomEl JhUER, LA huHBRCEE THETRE o desired
applighiénn. éﬂ@radgmonr?dlliaculmay a/lengtetlﬁtwdéllﬁbamhiyws Ialyd‘rmncrosphere layers

I roduct abl e shut ng,agents
o 8 SehgiRlas o e Wio bt Fvor b B S0% S O
Wi t hbhe flow gha(ljnfhels ale:tcrlbéd)miﬁrigﬂ@ tefcrékdd Wvdédksaldﬁfr cells in the fiber
tLVIt educti o I e or rat.e) 5] . ] ) )
‘é‘éﬂ‘&ﬂ’&é aé’f"rstﬂﬁ’é ﬁ’eé‘ﬁ‘gé comjiected e ip §P‘Hb’“"‘ﬁl‘ﬁ\“i wifh adjagent voids
aﬁdﬁ@l{delli» MPheafYRN thanhél€ ma @ bW SuidRBMHmunRati®f BFougRoud a partlcular layer
?gnﬁgund that is capabl e of preparlng t he presentl gﬁ
& HPFITr aycrpsnbiete neasestsl gaddhebvasn daversy Hie fet whwnnpls maybg uniform in

skepRdid i sr M8y ﬁlbfﬂldéj paifelfad %F’ranﬁc;ig’ erlaﬁHhst it Qh%e%h&' &ibd | Vikiations in

agents for use herein includ up 1,
shape nd sizgpefuthdsvaids ansias| @def dbqwtflaiemandéoramncr@ahqre dm@rs may be
Cl O hydrocarbyl group, prefefably hydrocar byl
substituted alum num galliumor zinc conmpounds
containing from1l to 12 carbons in each hydrocar byl
group, and reaction products thereof with a proton
source. Preferred hydrocarbyl groups are al kyl groups,
preferably linear or branched, C2_s al kyl groups. Most
preferred shuttling agents for use in the present
invention are trialkyl alum num and dial kyl zinc
conpounds, especially triethylalumnum tri(i-propyl)
alun1nun] tr|(| butyl) alun1nun] trl(nhexyl) alunlnum

.
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advant aged conpared to chain growth, and bl ock

i nterpolyners, especially linear diblock or triblock
w@eopolyises s are formed in high efficiency. PolBeEDS2009/032648

Characteristics and Properties [149] The inventive

sél@&ﬁEl@Q:th&ﬁ Tand 8ed tgealtgx' tht 81 ‘?{ A h'at%t:t‘élqstfcﬁ 9 GRMAE/E 'e)@tﬂﬁ{es through

random copol yners, physica ends of yners

tMNﬂ@km@6§®N9ﬁﬁﬁ§ﬁﬂmﬁpared vi a sequentlal nnnonep

lad di Il"hé) [Plo?)v &lﬁ%ﬁeﬂp %Lscfi@%dr" ll%rgiglsallo@sn h?ﬂfbﬁtl of; ?%dugé}f Sressure and/or
i ving polynerization Ph Icular,

transppdatiod cIf exadaten radd> ugls po Ialydrﬁromcn‘ parﬂmllas am;le mmo ﬁbc $low channels

pg({lr?qe %ﬁgg Con ttgPalt hzgy Isetn a\élen%eren c%e ga% e rlr%a[ %na?i gorovided
feroexempld dbwefhe Cpnmsritgssf die fgtrs, parhe (ﬂ@h/abhannéit rﬁh)e\bat d@mically,

t | t, h
eGP Ep i en B Forwd (T B A or SPIoTRTIg AL gfevers of
matedial Of fthec ﬂbd:rClﬁl)crdsﬁ{w&‘E:@hpUsﬁe sadfiblhetTher pledemeandf these layers of

fil)er _ acceptance. [150] The inventive interpolyners
%t%@FMF% one %ﬁffﬁhwe%gwa |09m@aﬁﬁcawn&ﬁavesv fﬁa{e'f%i ng

di st ReguadibRMDS rv\ﬂ‘n'eﬂki Qé“r&h ivBids, dpariurkss or kdife biR¥e&nibiifation thereof are
|nt§;Eolyners have relatlvely Iarge di fference

fing He foyy P@ﬁ‘f‘elhébk peresifyetiaAngriayereh sigteaigl, githesfiber layer or

nfErSsphéle 187 R ASifBrehiat brpéhé&gnth% oPaletigl 8 Mminimize in-growth

especi al I'y ‘as “conpared to random copol yners contal ni ng

of Hesue iteethediepant byamf mpterigheThe @v@sllty of onshipwdr @4 majsrriak gigher fiber
3%

e A KERpone BIYEH o 68 oPfH 81 iithePlle SORBE Ik PR VBRls, andror

aplertygdst gr. byl qonir@lm@thle eaumdert(hcatdemshw)sofmmmqu@ldseatd[melpcxtures disposed

. J: ' ' polymers is due to the unique

*%?ﬁ%??%ﬁ?%%ﬁggkﬁ%%g conononer in blocks within the

pol yiie flackimels.in te fiter tayes iy, betfineddrbyevoidswetween the individual

oy 7 BT ROE R B IR B RORERS! e o e vias
iy B2 lore rahdemithanenith Her il4VeRdoRIpyERRIGT wiRin Bb&S TREIEd &R density

dj strihution in nunber and/or block si.ze of r
obvgik <" oa)ea. Iyersy haygnequawsnt Jbest maysnisireivedy ﬁfﬂéﬁﬁ{eg Based on the

tiphitin6d of thevemdIUl t z- Fl ory type of distribution. In

addition, the inventive interpolyners also have a

uni qiie Hlemkchaanals iy thsomigrosphere dayess a1ay i beafarped by voids or spaces

bE%Px?rtﬁé L Ynfer, Jﬁﬁlféfréd e Maah m&rsmsts%gm ab xmb{ag,fmﬁe@dﬁmmy given
ensi t {'Us 151]

npiar@mhr:@d@/eaweil @ﬂandetenn@p Hrsisiprand dm@doﬂ the vdids.

enbo

it e?if)é?&zrl‘r&r I o# &glrs%%%; ?Q{I]lé ?\[,;\Aer":}éﬁaétga[nﬁeagxt%p%%re l%}fers described herein

ast Inelfeatdy dironC4aboRIO56- micednsnto  Aoyuo| 6pfremicrars. prIm mploﬂne illustrative

iall f
PRBPSE 3R 504 1 P Ao BE0R Bk nlrBSLS R pABe om bon
480 dii@onsab lkabowt6be nAenes. ﬁn&ettabhﬁcrwpﬁaéyihahedxmmﬂe tayes may be

seful for. po 4 ropyl ene |ncI fo
S o S R oo Rt e Bl et of theoer laers be
shalgr Uﬁ atz8 AhA the Q¥e VF] th)cg ﬁa‘i&&s RéreN®SpreRAt WRNARrospheres from passing
al kenyl benzenes, etc. Fes of such conpnoners

ﬂi‘rﬂ%ght} Vaids, porgs, L S‘P”éfoifﬂ@ f@ﬁfclhy‘%i% i sobut yl ene,

1- butpga @ayerlof‘ﬁ%?eﬂgl eithd? Gt Mer Gr fﬁ‘ﬁ;r&\{)herk 155%9%&% distal from the
1-heptene, 1l-octene, 1l-nonené, 1-decene, and the |ike

tigsug ite rigpiealty will be thenlayerr of wetoudli thtl ig qlosestetp rthel SO@@fh ef reduced
sui tabl e nononers include stygene, halo- or

al kyl substituted styrenes, vinyl benzocycl obut ane,

1, 4- hexadi ene, 1, 7-octadi ene, and naphthenics (e.g.,

cycl opent ene, cycl ohexene and cycl ooctene). [152]

VWi | e propyl ene/a-ol efin interpolynmers are preferred

pol yners, other propylene/olefin polyners may al so be

used. A efins as used herein refer to a famly of
unsat ur at ed hydrocarbon-based conmpounds with at | east

one carbon-carbon doubl e bond. Depending on the

selectlon of catalysts ~any olefin may be used |n

Y . Y -~ .
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obj ects conprising at | east one filmlayer, such as a
nmonol ayer film or at |east one layer in a nultilayer

wo pdosmogrsepar ed by cast, bl own, cal endered, or BXI/DSR0D032648

coating processes; nolded articles, such as bl ow

praRduRe &y vhdliuﬁlc hpphed R lele ﬁber%lcfo%&@bgﬁﬂ)sﬁ‘é '-S(l:a%lbﬁf’ reduced pressure
ext rusi ons,; fi bers and woven or non-woven fabrics

tistve tﬁ@t%ra@pmtyseél 409, 580, 8ec 60% oFhieraxsr ofi materieldmay ressist in
dﬁ;trﬁﬂﬂ &ePHRRl A n%f:sstt.n%n&re{; chilR TEcolVel SRS “the pe%ﬁ@éﬁphx%?sﬁlff%m via

np03|t|ons conprising the fnventlve pol ymers |
rftﬂueqtiidyewm lebivene tuba el &+ dhisdayes phimatetinlcmao Fuytirer bg used to distribute
ﬂﬁglg tltlatt \é?esfntrgﬁlcgcﬁ ¢ enc s&gsq t % t? :ngaréﬁfé dox{}o n Selxﬁéa?&t and other fluids
celi@tced cﬁexmsthe alsweillte nlhl mge aglmdiment tthxsdayeg oﬁgnetettsl maynbk any porous

zZers particul.ar

nAtRl Ul Aottt o PRIl lfe® sk ol oot sclimited to fber or

nhamphgeamyemlt €or wnfpad; ghd aig@ibutichomperisli Mgy aiclude agithoutlimitation
art,. one or _nore % ners accordhgg ho enbod ment s of

d Yiges; tm}el?ﬂvF os't]ructﬁtﬁé ﬁé}"@“ﬁ% 3 QW L@élate S,, such as open-cell

célluldr Gbadss, Poit6ls t@Sud @YISGtioh& WRd liyuidss EQB amtBotBf Todned thét include or cure
and decorative itens, such as filns. [168]

“*ﬁgyih%?”ﬁﬁﬁptﬁonally be used to f orm phot oni c
Crystatain pHeQ vl CarldAh & é}ﬁﬁ’esr@{tﬁé 1a9¢r8 of ﬁfate?ihﬁn%ﬁ? BEFé16sed” such
optical interference flrns Such materials conprise
fheorpres; vpidasad cpaitieseare mos Suidharmaceed tor diacepigpares, voids, and
éqfécﬁm&ﬁdwé
af) gt oni ¢ band Q@}‘e O:P{% Bhﬁi?&%\}qw %F é:ﬁg%g gor{rlllg}rrlnéghr \gﬁfcl: ggen%glons to
ptei"l@ﬁ dragsmigdions eﬁl ﬂullds tsouzht stectefiportidns 8B (e Slber-vmro:’.phms comp051te
QRN i ncorporated by reference.[169] A photonic band
gap material is one that prohibits the propagation of
el e chlranlmgtlnet)remaua cinbedimentwyiah bitside H&p’lbmné ilag/elr maﬁbpmad:;o protect

an certain directio
tl{eqﬁgs‘? o& ar eoﬁ tmqter&k?roprbgmgp%ogggtgg% rpdlof BS&PI ope aspect the
oulier meﬂnbmns la\ybﬁ Maﬁb@ﬁﬁf&b&dr amexreg it€ the pléest filteRtErosphere composite
begbgo ght of as tag | ete ref|ection of
gribisieasiy gemayer Bx agser pripetePlacipedia issuiitency
dl r e’!:liee%aﬁbl& la8sciBEE hérdin thay B shiRBfides U &trléthiRS uk@Nto enhance or
because of the particular structural arrangenment

of
PEOBIOlE the SraYghef ﬁ%"swdtor] thepfarmegtion of tisgyer The peatioldy are typlcally three
dintAkioRst pBfoul BPRBurEORRY RSvide & ?enﬁatld'té‘?ﬂrléEl@ %rcﬁvrtﬁ a'T“ﬂ@ E@Dam)lds may be

and refractive indices of seﬁarate domai ns
infpsed M ecastpdavitha pscdmenriseplorednigrowsh debtgams Othfratlutrlents to promote
UG, USaRORPA bi et
cpa?tol oA c%ar equegg?/?b QJ?ech élsnn (I)%Jc;}hf @a&H a%%(ﬁg?n% Q’H@hth@ embodlments
dgycibdalhesgin mladmngst‘trhedtﬁzle(b\prqsiurd:_nlgdmb 'treaf@renh 6@ b gissue 51te 51m11ar to
Ve lor Princeton, NJ. , 1995).
u%ﬁ%&? %g%gogngﬁ%oﬁotonic band gap material s include
str uT:heu ﬁbér-mmnbspsl&f'er a@h]i)cmee B&ffoﬂﬂi desdribed herire may be any particular
dlrec

ﬂ]lﬂ(@ﬁﬁ Ifer%\ﬁy g?\ie);l t djf ozug L 81%” d na%al?t 3%amm Ll“ﬁe fchlckness

of fhe ﬁecrdhimﬁﬁhe@dﬂéﬂmﬁbb@é @@ff@dm mybl@ﬂp nigaduedd idladireftfdnU@anal to the
in three directions. [170] The reflectance

eri odi

“gﬁt‘a sife; ﬁeﬁ%ﬁ%& the ipdvidupldayess comnsisive g fibesymjerpshhers composite
séABbldChy htledebIdRICEn tHel HHALL 182" B& SlainpRd 1rp)zﬂné Bfibodiment, the
optical thickness of the domains or regions.

MAgEeSPERIE 1ayer anayekaye jasthigknéss of baaveem abgit deliomm @fld tah@t 1 mm. As
actual thickness tines its rgfractive index. Filnms can

be designed to reflect infrared, visible, or

ul traviol et wavel engths of |ight depending on the

optical thickness of the donamins. [171] Useful

mat eri als for photonic applications contain blocks or
segnents characterized by differences in the

refractive index of the material conprising the

segnents or bl ocks. Suitable choices can be made so as

to tailor the refractive index profile of the adjacent
donalns to selectlvely concentrate or dlffuse the

o o, . ' .
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when there is a correct pressure, and blue when there
exi sts an over-inflated condition. [186] Elastoneric
WO 2000997584 t he present invention may al so find BPGEUS09/032648
strain gauges or stress coatings. Afilmof the
Y e
SR SR B PR o e el B inh v BB BARE B Rpon abous
Otlhmnsandfabom Inayn. tﬂ@ndlmenmsxﬁ Ithﬁlmr-mictrss;Ihyreu:sinpgsite scaffolds in a

nmeasur es e chan i n . .
o AR A7 BT Rhet Ol PR R ARG BT s o e st
Tlha lﬁger-mmro‘splme emmmsnmffblds aal/iadtiual fiter tdyersfand mlaf)sphere layers

t he pres vention fllns of the
i e BT P 12 B eSS o B P St o
as dehefibdp e etsiietdnibtEhbreh afag He Carhpried 6f é&ﬁnﬂd@ filaken@shor discreet
@ggﬁgﬁ ok o;gtgmeﬂg{, g)eh?@ad{ggtqll%}gr ng IScrggé é{lll g;lvgf t?l{;?sn &%Iude without
ligHigRbatatuf GHEBL AR male &BerSYRineal FiBbRIpdTHAAe iber antl Qhose fibers
draw attention to a specific article on display or for

cgmmenly-fnewn inthe ait asmicgefibesst t en used in signage (e.g

out deRy fiBér! IEW@HQs%n?&ldhe?&ﬁ Gely MREIBASY mesh okif gg,lgsm eﬁﬁ‘é# a random,
on a W de variety of packaging materials. It

uperetniend| canfiguratipnzs sheyeobis theferass sictipisanf FIGH. be 6nard@terr@twely the

CFERRS 6 eGP A8 00 4 o i
ingoowthe dihk erganizad wdreigusationisch fabri¢ poreigatation whivhl nsayr heecomprised of
tlﬂka[dg Cgarg] Frfg%?(ﬁ%c\%a?%s gyctels % f’eﬂ ol?%b%rty eﬁle %f" laa/Frs should be

I'spl 1ShI AyS havihg a varie
swﬁﬁblen@ opanr Iarrgbmemﬁﬁraﬂmy obexudatte au& I1m0\t/ﬂ160ff tishlmsth&fugh the open

t he rese ven he VIce

shrbo BRRRR e GBS0 e o Soob St siEiq] G, el a a fber

néatdriaDfok tHReCfitlet fayml@ lag fonp aeﬂletnhbah&@dabpxro?ém@shnafraté iof Bloabsorption are
ectral 9%@ lgégpertles and wavel ength em ssi on
aPﬁranI%‘[é ths ntenidet' apRlicafiad; r ed 1 ght distribution

pat t €ad) fibdicdm ?ﬁﬁﬁg’ |tlhenﬁberclﬁyh?4 ﬁQyVUet $ubbdN @fiblown, or otherwise

reflectivity o roduces a _nuch brlghter

JQiBdo Sryntogd dipers geerfi hegs té@@rf: 96l Ryorirading arelen thermoplastic material
ag'fﬁé?llle'i%sfr{nﬁgaglﬂu;rﬂ?y bf A® R algfhgm‘afa‘?% IIar“Ie@chfrkiI LAY with the

be used in conj uncti on Wlt |str| %t source
digmetes 8 thel exm;ﬂfrct filbongnts ¢len beingt rapidlycroduicedit iMaithlown fibers are fibers

RS B PEFAMHORS, AN B0 1A Pl iy o

fme,l usuaékj/ cb-yulmpthecca;blllarms es ﬁleltfanheadmmﬁlﬁmantmenosi lnglevedmam, usually

h [ . .
heaggcg gas (%% ?%Cstrgzilrg Hvthlc&garulélpeg ﬂ%ef}l {J%ta éﬁ?ﬁep glle;rlxlgsgiﬁsglc &aterlal to
reducdn teizdighyesd. OThefriafiert theanklbiivar filanad earizp by el hightvBkcity gas

efl ec |ve cover, film Ia Ia r or cree ri
{‘@‘t‘?h AR s depapited e i geying is aé’I‘=ft8I E‘B‘?‘I é?gtrﬁ"{;‘gmly disbursed
eftblo®hifibgrsC AARRISEl1yOhe Hbek xﬁzftéﬁaﬂ? Riay @@lw@{/éiﬁbrrn%i“ﬁ)%ﬂ ve
f|In1than the cover filmcan al so appl i ed over

cut odib& dimgagionsot the fibsy é%felﬁamﬁqmwomef% yeraof e ﬁ'@er‘m‘cmslf’hefe

C%F&'italébd'fﬂ)l&shﬁa)‘)ﬁ@@xﬁ* §i8e, GRRRESS, I sOrf&! £Ea, of Bl QNEY to fit a
., cover m di spl ays a green to nmgenta

défhr&ﬁ ga@pwatlm anfgloae embpqhélenh éhel Eberclpyens) arch sugrosphergJayers may be

I

R R S ST S T e

changes in the cover filmcan also be used to "reveal "

lettering, nessages, or even,gbjects that are not

visible through the filmat |arge angles of incidence,

but becone highly visible when viewed at nor nal

i nci dence, or vice-versa. This "reveal" effect can be

acconpl i shed using specific color emtting lights in

t he backlight, or by dyed colored lettering or objects

under the reflective cover film [191] The brightness

of the display can be enhanced by |ining the inside of

t he backlight cavity with highly reflective

|nterference film In thls ~Same nanner, t he overal

o o - S o a1 - e
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will give a cylindrical bulb in which one can have
direction control of the emtted light in a plane

w@araldzB4t o the | ong axis of the bulb. (e) A PCT/US2009/032648

pol ychromatic spi key light source, for exanple, one .
ah@WiiddEspREFe 38)eRmAPTUBS B mbdUERRurdl &f SR in18 8 SRR BSpan large
can be corrbl ned with an inventive filmhaving only one
tisw§sk¥nd, and such that the filmtransnits only one of

t he W h K g ng

e MIERRAEEL S Bpafls 0,480, RhEEL LOGHEDEE o s
cyapgtaion Sietiteda This metwd ay bradescuilwidreg folldws: pheeagive ppisciple to be

ef?dagér@f@d’ ?rhd ﬁl@é)lagfmer Wic%h%orngtfltht%%{he%iggoisﬁﬁe%segllé dissolved in a water-

wavel ength redions, or it can be made USing one group

immislcb}eevcﬂatdﬂ drgahiei srolvhiltg hiar one rithestratinger fmhfdduﬁent 'ﬁlhe nwbmit]ﬂleres may
dwi, dt h re‘gtho and co uen

ll%Cﬁlgf)O Va?e E)]ﬁacglfve taﬁ%n%h (,ﬂ,l%{; Pﬁ grug%ngaw 1R ors,C%rno ents T)be resulting
sclotidir io kineBified uginy @ srd%é-ﬁ&d/etagaﬁl S GrRlahleRa@afion D thbe)eg’amc solvent

the first order no reflectron bands. The

‘eﬁm e Epryarsian ?f?fF% drrp[e %tﬁ% epigiop g éﬂr@rré&r?sehes% eyhich the
atthglptinsipric@appedi| d appear to split light froman

apparent | ght source into its separate

whi t e”
col ol & Iqléemhefeﬁ o bhdowsLd jomedpely pag ilysrativey prabpdiment, the
& @pReres ar® @H;kéredl@@éthé?o 'Tﬂ@kmﬂeﬂﬁ% H8%E inciulss lﬁ:ﬁﬁﬂﬁ tH€ microspheres to
control of Ii I's less effective at normal incidence
adempantae the lhs thagnateriabof ithecmiserspleresn  Thiopiepspened the sintering
oy 550 0, CEREL, Rk Y el B
tyne@ifrrbm‘rlangﬂnle@s control may be as snal I as +/-10

d e gr ?ﬁ ra?tgx%itcohggsn?@rmﬂre fitfer la?grs %5(? ? +{cro§@negeie @Peerg Jdescribed

hblampnay bd']zelyeblmrssomablmnatmah ladgdleg pcnimmeredypé matetials| tAsmagd herein,
de%r rahle her aest het.i |

it . .
the tﬁlél’ré bioreso bﬁblF &gé%%ly mgans, 4 Wﬁerl?l atﬂcaﬁ élrgs%lees and/or digests in a
lldmgtbeingmmb fas athuaiag) & rh@lSBe §yfrlaﬁ\ynﬁd’ue withelsioshsadsble, biodissolvable,

avail | +/-90
OpdEe BBl e 1 1B6bs cupodmenthipw Suivbla oy drsuirheaprenty ofa
niakedaR Svhel-the n%@ﬁpis%xp&%ﬁ)‘&hmﬂo@ﬁhﬁ Wd tZﬁE&l of those present at a tissue
requirenents, one h@%q sh to reduce theangul ar range

sitq topdegyade info Produes t ap bg natyrally g@;qy@% ﬁomtth%qlqjhe gﬁg)yl in a period

ik sﬂb@ﬁht‘i’zﬁl@%@mcﬁl@§altﬁﬁleﬁrﬂ@ of \%&ﬁldq{eaﬁ% deek ﬁ@g?adaﬁoﬁ PfRducts can
normal of "the film angular control 1S nmuch nore
bef&b&qudv@to the t@dm’f theo pafient ar rrtarrel@etrmrgrted infohanother layer of the
ﬁ bfi bE whihd M1k %o B e&'t&)lagd bl alte%_?ﬂgd of time measured
egr ee than 't does normal Incl dence. us, at
ﬁlome@e agpliflatien) ofamgredssing mothe rtime thht the vaundvs sipstautiably healed This

pgﬁc%(?aﬁg‘grééefrdm la pe? ocq] gfj ]s,everg ayﬁ ({n r si %Vgls(g]g L%eo%g qn rapldly healing

panaaemtso\m emem&rmamtlhs ﬁeschrdmi)c a@uﬁd’md)ﬂ patients/ that hlead) mees .slowly. The

oS UL B s SRS b D A ST R esbion ndi
bwagsld)hﬁfon @lﬂ theRudffodd mafefall caiBe talofeb € MaGH rredy;rzzaéftvaruﬁd and the time
For ex , all or part of the filmplaced near

DEGESTAEY 19p ivaiag-naSr syampliaigesame dreé%rgsu@s&aéfoarmﬂtrrldﬁwb&rdeﬂgned
t0\@LRIde within a%é@ﬂadtoh@ﬁe \bé?:ﬁ WifileSin Ofhef MBssHY RinRk y"Be'd%m ed to degrade
ei ther parallel or Eenlcular to the axis of ﬁn

Withia retipé Ofmerteﬁlr%mant sonevesllonger ifdesirablent angl es in

ort hogonal pl anes is possiblgywith such

configurations. [207] While the conbination of a

narrow band source and an inventive filmworks well to
control the angle at which light is emtted or

detected, there are only a |imted nunber of sources

wi th narrow em ssion spectra and therefore Iimted

color options available. Alternately, a broadband

source can be nmade to act |ike a narrow band source to
achieve simlar directional control of the emtted

Ilght A broadband source can be covered by a coI or

o g, 1. i N e .
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hours of the day. For exanple, the use of a visible
mrror can be discontinued during the hours of highest
wa@ei0a09isaci dence by redirecting its angle of redT/E81000082648
to reject that portion of light fromthe sun. O her
comirpAtIONG ' i
e IORIERobEHE LERRAE UL 5 O BRI b0ty of

pattﬂném:,sma}lleofcompcgmts t[l%QZ@]y lﬂlmatclerlfesreteaswg feomtl thiedroger YA particular
n%{ter%ﬁr%%?&f ge d&ﬁ%&“cb%gaal QQE% éﬁtelgag % ea%ﬁ?y {o! sug&)?t! ’rhéj ér\éwthsdf%%w tissue
psier fogerpiod. pdixempley ef pritollk d)mresExbablexr&atqniats mdmdmntlmuallmltatlon

SR, AT OPTSRBE R S EAEL PR S o
ldctide)] Polyghueokd abit \(EPEN’ 1),| glphar ackes, pstirstedndters, unsaturated esters,

unterfeit partsg th e marked as, neetin
°§t§‘é"8 fefs & t’?‘?ﬁ‘ﬁ‘? ‘é]yﬂt lr?ar pijers; amides, sagehprides R‘t%éﬁs‘e[?p pplycarbonates,
pbBBappslaceit “PELA! bolly@mesthyhre tafonsid gtmrmkg’e;s pbRdibxakofe (“PDO”),
obd as new are actually ref ur bi she cartrldges t hat
PRYDUIORHIFS a c k a gl yiierMalsraEs ent epplydionnaqne, polyorthoesters,
pb%ﬁﬁsbﬁdz@@%' %lﬁl@hé&éﬁc&lﬁgﬂpf hPilrbnib t 898, 2HRdaRS hydroxyapatite,
ammpniumnnitrate fertilizer usable in explosives i§
carallige Hpaitey caldumy pligskhatep ealciuny pelfie, ralein ghlfate, calcium carbonate,
hlsdsS | n r % [
o LS ! DUy SRS WGy 8 of s
cpmmnndt hEheiseeappaungs oy lpfamnqudgo produgeccotpodymeers Wigh fixed ratios of
f t ter
Sl PSS ARSI S0 BRIy, B ompouns,
pokymiefs arisll co-pelyntersmpabalireat orglohdinedrnsmpoumdnt s, et c.

and ect f _both of d
20 PR AT FRRSS s R B RET BlehEfoRer mer
ahdtmagmphgte layedsefahd fibed@sicresphetertompaditg spffpiembg be Jomed together to

ARG yohb SHingRs e SLTBLR TRAneL G Lok, B0 o v o

mmgaarer@iﬂpamw‘ Lcafrbidvifiays Be eintdnéll egahé@alragfmamr&wre In another
@Bmer opt s are_avail abl e for aut henti cation

Hﬁaﬁeﬂp ‘ﬁ%“ét el efugomg of the laysssof mapfgrigly .bata |f pgry layers and
nﬁ%%ﬂté@'lﬁﬁe& of¥he m@&qrcﬁéﬁﬁ%nhﬂ%*t@é&ff&ﬁQﬁlﬁtde%of’rdldd% each other.
and |ntegrated circuit c M cr ot aggant s have
Bosding aaydba accomatished dint heetmgeall wasene & $heslayers 4 their interfaces or

P y
s@r’f&teﬁéﬂrldé ﬁ?pﬁ)élt Eg§1§e r{@;p?é'sk S lag&g gt)é i g?ide dlgwt]éghl)rﬁ HAlternatively,
aéhe@d'aa:@r methani¢ah dastmdna ataylbayleerdsio |cnnrtebreh¢ﬁaw¢ret<agganptheaas long as
1Y R

ﬂRe F%grﬁnrg &%ﬁﬁ%rég%ae?ﬂs cﬁ(%g bgtas&.rp]ggan‘t"gl?}zgn% %g%tgfg%aﬁ%gt tgff- distribution of
lewm theough ehe l'ﬁhfes e Fbrasxainpenbiaresarhahl oebiocoagatiblo radlaesives, such as

Uk t f|| cl.t ver. fi
TR ettt AR o vk of Bl A SRS et St S Composc
smld yn gluralnouhat 1ﬂdstratlhraémb(ﬁllrﬁérﬁ)(ﬂ1$ llayerd vt nagoriabMay aerbendvnnected
a vari rt si.zes r romne CcrqQsco
o g7 Hiedish i bl 4R doRat f énacyo%@alyaretﬂ <pee it with one
afiGReH pr e aRBBH Quring! HphiButibR Bf telrdlced HReskirt MBsw@NFkatment or non-

opti cal bodjes of the present invention can be

rt Fedorresyure dispiedirrnenhusse diy petrsiill fppthergHusiratiycembpdiment, two of the

le@%rs&bf biedtal H‘na%/_lb@ kB@hded% oﬂé’ Qﬂdtl?em Jﬁﬁtaerhfr@ ot amnﬁl l%&/érs 8f material
hese needs he col or fting feature and

Ptaéﬁl iaconto¢t iwithznnd of e o h(atdgrt layéren at obl i que angI es

are properties that can be exgloited to uniquely

identify a docunment or package, and spectral detai

can be designed into the filns to provide uni que

spectral fingerprints that nmay be used to identify

specific lots of security filmto code individua

applications. The security filnms and optical bodies

can be tailored to reflect over any desired portion of

the spectrum including visible, infrared, or

ultraviolet. Wien only covert identification is

desired a fllnrcan be nade that appears. transparent

o " o s g,
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US patent practice. [243] The precedi ng description of

the present invention is not intended to be limted to
wo pdoammad nmay al so be present in other articlBST/U82009/032648

objects. [244] Fibers that may be prepared fromthe

| nVeRidygiR L RAGSm! i

v R, WPt Fer? bt BeBAEmb 6 Holfty taitha ReBPneo o composie,
nytite-dey by dressmg priog @titsschpplmadomtmrtbé whemde rfluch Biniding h:has/ Heidb@mplished
bE' g(gl’ﬁ}r}“ u%rggncdelg}s o Sé,l(é osflép exam%bn Egergg {rgct]tyl\%l o one side of a layer of
a4ni4®@pﬂ§&3so that tB&8 wAl2 B¢ pdmfsﬁﬂleﬁﬁﬁac la/led; a4e Baided At/ the detbrface of the

twg Fa ers glge ﬁ%&lé%gllflggglg ggndng% aﬁwglifl cggam aﬂhe@ivé% ?ﬂa]y]é%b be used
tchdmdﬁhe l‘alyers 3f 1418(5:1510@. feauresdfitheCinter face beRekRn filiclaye#si6hmaterial is that

i bers, nds th other fibers, such as
“plews?t et ﬁ*ﬁﬂ%ﬁsg Y B reasly S@Wé@?ﬁ)fyo%@zfr%ﬁft. of aanually pulling a
s€ohd Wgedfrshapmst la*d’ﬁ Clok! gkdi\ﬁ)]@ Wathblitedi@rbing Th® BBat®AChS the first layer
co- extrusi ons, endared articles, and drawn,
opfhedisets Sittr crinped yarns or fibers. The new poI Yyers
descrhdaghitiss 6f f?learﬁi%ro%lﬁ:ﬁe H@&E 4 tﬁeOﬁbéMnhsmwreC@d%p%sne scaffold
coating operations, as well "as in sheet extrusion for
resistsu coHapingrioh gho é’lé?ratawﬁsdurlag] dipplisetivm @f eduged) pressure.  When the
nﬂE&ﬂﬁxEﬁ? of {h@%lgﬁ%ﬁgret Q? ers afe (f,(i)tfler' UOh &t ﬂog Andi R deited B Madjacent
i ng process, or ro proces
fibomipissi the diher-wisngsphese ntgnmdme sia&bldns pmayhmféaemgnnmh@cb or sized to
05 tib0E Eﬁ?ﬁ%M&P Jbé‘@ﬁt ‘ﬁgtloesg oﬁlnallvf:cfuglsmﬁ%%he:?% those
previ ous f ed yol efin
p r ocbsazidltg)ntte (tlitrnfqnemntvdmed: hspad:te amblllustlmmwﬁmbodlmhms ef the present
n the a ol ef.i roces
f%eranCFOFB figre h°8m88?5%l W@?@ ;‘7‘6310 0 °éx‘F?P‘B1 ?"t‘gﬁ‘tgu Saﬁ"’r‘m‘cmsl’he’e
cphpyaite tscmkmstmaﬁddd\/a ahﬁthéﬁhlﬁitﬁﬁve’iélﬂbdcﬁiﬁéﬂtl 63G. 3B LinRtrass a flow

ctive characteristics._[245]
%‘L?J‘ﬁ 3 BIOGHS, °rb‘B"E ﬁg W%W"&%ﬁ’&%ﬁ@ﬁo@gﬁbaﬁ% 8tepp702 and
7041 ekt WeNef In'él@rlhlna\tﬁrﬁ kaeBnd? lﬂfy&n@ff Satefiall € Préparell ABSording to the
conprising the sane. Frothed foans conprising the

dispipgise exntppadihersing Ehgrfirst) laysr may be precef 2 fipsr l%rcqr g seigropphere layer.
TRE SeRRP Ildy@@ih'eﬁms MQ otnggf’ H’ns,zfﬁgf]”iaggr?églﬁlcr(fsbllﬁﬂ a@h‘lguﬁﬁdltlonally, as
25, 2004, and i shed as WO2005/ 021622. The pol y

degefibes) akovpether trstsemdnsce@dbl}aqu@f larpterial mmnsnswhthagiame type of

t I d
"t BBl LS e e B Pers can af so.
be chestépca6] gn mquir}f iseide wtoh?vla:ﬁt@y arngy achiﬁtiqnaglafa‘r of material is desired.
Iﬁ?ﬁg&kv%r t%){ ¥ 510 1nqu1 n?ls:se’l’ ﬁ%lgl? I Siep tog gﬂétﬁ%ﬁgyﬁg?fl 1"8%61'1&5 is prepared As

er graf i ng
legl o dlreadriswer, tocthe otqbey au:siuqmaﬁab yes) thichiadditioma laye4fF]material, either

ﬁ'lo)‘d ?llﬁ.%e}r%ﬁ? @ﬁcrr]gsgﬁglid. Lféf%%égﬁerpég a enl? C}Wga%ggfr}l ,tﬁén E€¥nquiry in step 706 is
“fa theh irest@riTliot thy R§ers BEmb@Aalfard drdnfed wheéfdinas anérﬂﬁﬁigq‘ashfon based
i nor an| particles, including clays, talg, .titani

opites P of Fabripk oBor csemler & dhertlaper ASrepiFiia o fiber layer, then the

sédaRd 9196}4 oF mhat BRI Will bW mitslbsPRer€ R BOTLikdvRKY fitheSdebdrlByer of material
nitride fibers, steel wire or fresh, and nylon or

iHB mv@rgfpéprecleyeaﬂ then arihind layersefgmesariali reaycke aﬁbaykayeran@ri goon. As
[

O R Tavel o (Rt ARt B P e BER AR o 2 ayer

pol ymers, including other polyners accordlng to

enbodi ments of the invention.,[247] Suitable polyners

for blending with the polyners according to

enbodi nents of the invention include thernoplastic and

non-t her nopl asti ¢ pol yners includi ng natural and

synthetic polynmers. Exenplary polyners for bl ending

i ncl ude pol ypropyl ene, (both inpact nodifying

pol ypropyl ene, isotactic polypropyl ene, atactic

pol ypr opyl ene, and random et hyl ene/ propyl ene

copol yners), various types of polyethylene, including

hlgh pressure, freeradical LDPE Zlegler hbtta LLDPE

. o [r— - g e
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to the surface and protect the part from oxygen or
ozone or they may be chem cal protectors thatreact

wowRab/ogwygen or ozone. Suitable chem cal prot eR€DUS2009/032648

i ncl ude styrenated phenols, butylated octyl ated

Plﬂ?aﬂ-;?il | oA iFeRdne dy i (1 tﬂké' e} iPh h

;) 4 obenedl dgjrlr]l@ﬁ)ég bfl;sfgﬁ m%t e%??@gg% |lsgng%]ér)%39dtl?cwsethe{ the oriented
zp/e@ragstm € aaierddir ofhervoipefastantiddogstheDCPD) , pol yphenol i c

ant i 0 r. bs

ai ph o B oIy RORE, 10 Py Y0 Sp 32 8 Toyer e joined
tédethadaccoidmgdothe pBoniples dpclewd mewin. €the mascher tatie snqoiry is “no,” then

t%gfh Jugﬁéx%rs 108’r & %?fle{l] fe ﬁéﬁ]ﬁe‘p ]ﬁé §§lbg€%(1kcﬁ?sp&%‘6 cg&posite scaffold.

Izikdwlﬂx lirdatwep , 71Rpkhyesjoinedt layer? @2 AnikhedXinthantfiber-microsphere composite

SRE Sl 7 R Bl ek BF SarPesi iy ATy e shaped

f&ﬁlea,nﬁnhm@dﬂ autf or tHE Migs taydnipRte ﬁthaladhhlbeDXAatﬂﬂénallﬁﬁﬂ step 716, any
anti oxi dants. In sone Ilcatl

aa%ﬁ?“a Waa fturing, sfeps, spchoas Haishing. u%“é Zwom P???%%"é%’aﬂﬁfi)fhe like are

pb€orfieAd- st ai ni ng and non-m gratory. [260] For providing

addi tional stability against UV radiation, hindered

ani nElG- |89‘HPS®E°&@PI1“%€P%VG(W§)W@F1 af uffowshai BEpws illvstyatiye process
& t?éﬂtlf@?ﬁssu@éité the @%ﬁ%%@suk@ﬁgs{fgﬁe&ﬁq&ﬂ%yﬁ%& Eho. 1 B step 802, a
Tinuvin(tm 144, Tinuvin , rrnuvin

frbprnlnwmphm CWQOSﬂarﬁéaffqlda Uy ipracedpdja8n! tawnalidsad lSlée f dorstep 804, a

A T T

tlLeetwsw; sitei th stepy806ea wdukredlpmsairé ;ourcmai; crheected toltheamatAfo8l. Finally, in
r. erior surface quality,
SEREL ek prelsinelis dgDiBEQuf gl & 051, 681. [261] For
soneltcshwphls bt | appsrentadidint itlen freguing Itlgit [enO d)ﬁ@ﬁtldm}da\bﬁg significant

oGP B R L oL o P e i REbPBR i onty s of s forms, i

nbi j@fttlinsitedbid is 2@ESptibR th VAMOUS chahgtLInd M dificafiddd without departing from
subsequently to form polyner blends there from [262]

the I HeEFoL ossl i nking agents (also referred to as
curing or vulcanizing agents) for use herein include
sul fur based, peroxide based, or phenolic based
conpounds. Exanples of the foregoing naterials are
found in the art, including in U S. Patents No.:

3, 758, 643; 3, 806, 558; 5,051, 478; 4,104, 210; 4, 130, 535;
4,202,801; 4,271,049; 4,340,684; 4,250,273; 4,927, 882;
4,311, 628 and 5, 248, 729. [263] Wen sul fur based
curing agents are enpl oyed, accelerators and cure
activators may be used as well. Accelerators are used
to control the tine and/or tenperature required for
dynam c vul cani zation and to inprove the properties of
the resulting cross-linked article. In one enbodi nent,
a single accelerator or primary accelerator is used.
The primary accelerator(s) nmay be used in total
anounts ranging fromabout 0.5 to about 4, preferably
about 0.8 to about 1.5, phr, based on total
conposition weight. In another enbodi nent,

conbi nations of a primary anda secondary accel erator
m ght be used with the secondary accel erator being
used in smaller amounts, such as from about 0.05 to
about 3 phr, in order to actijyate and to inprove the
properties of the cured article. Conbinations of

accel erators generally produce articles having
properties that are sonewhat better than those
produced by use of a single accelerator. In addition,
del ayed action accelerators may be used which are not
af fected by normal processing tenperatures yet produce
a satisfactory cure at ordinary vul cani zati on
tenperatures. Vul canization retarders m ght al so be
used SU|tabIe types of accelerators that may be used

e
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preferably greater than about 0.90, nore preferably
greater than about 0.92 and nost preferably greater

wao bap/ogisaut 0. 93. Isotactic triads are well knpomUB2009/032648

the art, and are described in, forexanple, USP
5,504,172 and WO 00/ 01745 hatjefer to the isotactic
sequence in terns of a triad unit in the copol yner

nol ecul ar chain determ ned by 13C NMR spectra. NWR
woasih)-a are deternmined as follows. [279] 13C NWR
spectroscopy is one of a nunmber of techni ques known in
the art for measuring conononer incorporation into a
lpol yAeftber-micrespherp cempysite plagfoldecompfisings i s descri bed for

the deifinl i on. . .

et nyl Ere B O i el ERATE G bR biplpsorbable migrospheres and
Macr omallaxsubthrioseireableefjbeRemidews i n Macr onol ecul ar

Chenij Physi & 01 ~ 317 (19 ,

The. basyl 3Rger SHiRkETs el figh e ofeol sif folsh ot Dieresorbabl
cont entmicabsphares bxaf saitl [ayr of hioteyorbablé fiked. ves obt ai ni ng

the 13C NMR spectrum under conditions where the

intensity of the peaks corresponding to the different

2car bohsfibep-niibrespharRompositedeafdid dficlddh Q[Fortier ooapridig: t he

total , nunber of contributi nuclei in the s le, .

Vet hELI8Y Ty PY Rperh seFlghor o e{ yaidr @9%1 8lupigresorbable
t he ar tmigdspheRy ehd/Qidlhy? WBbiIcRsdrBibISHbed. Ci ent time for

rel axation after a pulse, the use of gated-decoupling
techni ques, relaxation agents, and the like. The

31 el ath @ibbhRABbhete LbmPodE Maflld BFOURmCT, RRBKR badid first layer of
obtained in practice fromits conputer-generated o

i nt efatgrial gdtsaid gsend hivergoft haterigd de seleniedafiemi the egpuat dongjsting of
the psAksbatid i ' [acti

are assi grj%gl. %ﬁrgpg@gi%ﬁﬁnﬁt ﬁé:tgﬂmwgcﬁg%gq%%%%@ngglde and
t o kRdwhctgshcopelywer ofi Rob(bdastide-caD,lipiacgda)t fobglwolinacid (“PGA”),
anal ysi un # t he use of .

oo B0 oty PABs LTS R Aalth s BidSGi brimasea, anhvarides.
can &bersledreides, rmacchagiddsh @olyedidrg pdlydaltvenated, g@lyahsrolactone (“PCL”),

correspandi,ng to the n ,Of ] es of . 0 0

Che PAREBE ot bt TG F po STt Ronb e POEP Ry Grsburyrace
al | pdlyliydeoxyodiaaR) S ipolidisxahdte! PQlofydRthoesass, des ollypiedphazenes,
in Raqdal , for exanmle. [ 280] TEB data is coLIecteﬂ_ .
usi nBPRETeAResncalRgery hptlironig rsidFhiavrn Spydey dhititee corglling apatite,
JEQL cdiibrh Rh8sphele, MYRumPRehieOBRtIEH sulfee] EASRANGHatk Ocatbonates,
13C resonance frequency of 100.4 or 100.5 MHz,

r es plieglipspetlipgrafis utagrafis gpixpuesasmskcornolyaness afdhese cerapqugds.
ensure quantitative 13C data acquisition in the

presence of the relaxation agent. The data is acquired

4usi nhgydiberomicresplere gpinporite s¢afidd tof satajine ht wherein shad dirst layer of

file . r t it i.on. . '

ot SR B9SRGB B W RSPy M one o e
t he follovmgheads bradingdadhesives Owelding; Hastadnmgp hied sigenigepar ed

by addi ng approximately 3nL of a 50/50 m xture of

t et rachl or oet haned2/ orthodi chl orobenzene that is

50. 02BM ifiberahicasphere @cmpositaceifildtiof (J4iml axaheoin &@ge Mgt layer of

to 0.4g .sanple.in a 1 NMR t ube. The headspace of

t he ’E“G‘%Eg'?‘?s &W&é&“&f"?g%‘&g@ BYm dp Speuiclemh ety fhie ssgend layer of
ni t r @geial hAHSthikiBds Df hisoufld.3 Hh WMo IOmpONOgeNi zed by
heating the tube and its contents to 1500C with

periodic refluxing initiated{gy heat gun and periodic
vortexing of the tube and contents. [281] Follow ng

data col l ection, the chemcal shifts are internally
referenced to the nmmm pentad at 21.90 ppm

Isotacticity at the triad |level (nm is determ ned
fromthe nmethyl integrals representing the mmtriad

(22.5 to 21.28 ppm, the nr triad (21.28-20.40 ppm,

and the rr triad (20.67-19.4 ppm. The percentage of
mmtacticity is determned by dividing the intensity

of the mmtriad by the sumof the mm nr, and rr

a1
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FIG 1 illustrates a perspective view of a
fiber-m crosphere conposite scaffold according to an

woO kdoas91s3d | ve enbodi nent of the invention; FlI @CRUS2009/032648

illustrates a perspective view of a fiber-m crosphere
conposite scaffold according to another illustrative

enbodi nent of the invention; FIG 3 illustrates a

bper speetfibpemisrasphere  gompasie -serfEeld sphetam c bimpderain said layer of
scaf b %‘8&@0@9&9&?&&%&% QQQH@FEH eldstrative enmbodi ment

of e I nvention ust ates a cross section
vieM/of a flber-ntcrosphere conposite scaffold reduced

pres i

TP T By oH S RhiEB s SRR BE P £SOHCH G B oy and sad
i |1 usscomt leger hacr e sizs dtoimoabovt vmiofonsito about 600 microns.

fiber-m crosphere conposite scaffold reduced pressure

ti ssue treatnent apparatus according to another

8i | | uShe fibersnsiciepiheck soripositf scafitdd bhvieint 1,0mtierdth Gid Girst layer and said
illustra Cross .section vij af a .

f§ befeRt s RenRTe v dom ol b rdats e SOpmisets e

ti ssue treatnent apparatus according to another

tive enmbodi ment of the |nvent|on

illu

il uit“‘r Rhesanigropphsts sommpsitesratipid pf vt t,a‘rheren &%@é%éayer and said
for sRkhdigyd fintReEonrizE:0Sphere conposite scaffold

according to another illustrative enbodi nent of the

i nv e'ﬁt’l“ﬁ’iﬂy efnfdpvrrlanngs gappile of pnsmitting p Syiddiehyaen gid disst layer and
I ughid akbyBat;ocess for treating a tissue site with a
fiber-mcrosp ere conposite scaffold reduced pressure

ti ssue treatnent apparatus according to an

e AR SRt Rrset P4 YR R Rl PRt e and said

foIIsmbm@bﬂaﬁmﬂwedxmaserlptlon of the preferred
d ; aWI H urarflt)hgq tli(% A nge ggarp?lblgg? gg}smltim%a ?IHCcﬂﬁ Y S%lg first layer and

ShommnbwaBMaﬁi illustration specific preferred

enbodi nents in which the invention may be practiced.

These enbodi nents are described in sufficient detai

110 emRdfiBerirlio®spliekd ¢dnffdsitdschfsld df lal® 10) REdréif QaidBurality of flow
invention, and it is understood that other embodi ments

may ERENDRlS a1 selertedfiom Histeroupgsitting of pRresyveis, and apertures.
nmechani cal, electrical, and chem cal changes may be

made mnthout departing fromthe spirit or scope of the

1R nvefitiicdiised Pessano tishuel deaimentiappangaig é@fsﬁmpib’llt&)a eadzesidepressure tissue
t hoSReatiibit t@&'ués'[le Eltkecoﬁ{phs&% practice the invention,

the description ma t certain information known to

t hose fiskidybreef ma’tertalh eelentad. frofin end afldl laysir ngbidesserbatde microspheres and
descri ptl.on not to be taken in a
I|n1t|%d%§5ﬂg%megﬁ%mﬁhé §Cope of the present invention

i s defsesvmd laydr)bfhylattﬁim eeped dith cheabtier of baid tigyemof bloresorbable

"reduced P eésure used erein g rall refe(g | d
a pressSUFESRIEES af‘ﬂa??t‘ lgxer QfBiosgsprophle Jbghse Whgreln saf Qtﬂe ayer an
site tRad s@nd ‘ﬂinlgaré wiyseatan aﬂjhcér& Qﬁéaﬁﬁ Bther dnd dii@%f said first layer
cases, this reduced pressure wll | ess than t

at nos pteématerigh andssaidesegond gy ot wﬁéerﬁb@reématqusubis%l@% adjacent to
Al t er nghilgveduésitd;ne reduced pressure may be less than a
hydrostatic pressure of tissue at the tissue site.

Al t hough the terms "vacuum and "reduced pressure" my
be used to describe the pressyre applied to the tissue
site, the actual pressure applied to the tissue site
may be significantly | ess than the pressure normally
associated with a conplete vacuum Reduced pressure
may initially generate fluid flowin the tube and the
area of the tissue site. As the hydrostatic pressure
around the tissue site approaches the desired reduced
pressure, the flow may subside, and the reduced
pressure is then maintained. Unl ess otherw se
|nd|cated vaIues of _pressure stated herern ‘are gauge

o ——t . e

_.
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The fiber-m crosphere conposite scaffolds described
herein may include additional |ayers of alternating

WOoreaoen9 B4 t ypes in addition to those ill ustratkdr/iug2009/032648

FIGS. 1-6. For exanple, fiber-mcrosphere conposite

scaf § Q{aﬁlf&@%c@&ﬁ SubstAritidRy @vé‘r Qh‘iﬁtﬂ?stQEye?qm §di@9&bond %)S/@lr i sealing
of material, such as another ber Iayer above t

m cr os SABMENicaRRawitowid tlsﬁueaﬁ*iéﬂﬁér exanpl e,

fibeg réﬁh@édﬁ%%ﬁre Qe RAPRBE FiGid gp&)fnf‘l&lté?l tgxqumﬁ oG UOfveR reduced
fourth or tlon ayers mat eri al , choas a

m cr os phassuge toppiditisssoite t he fi ber | ayer 106. The

fi ber-m crosphere conposite scaffol ds described herein

may i nclude any nunber of |ayers for a desired

13ppl Thatethoned pithairaiikdid ireanadnt hgpaeats afelainall 2,efmisdr eomprising:

bet we r layers an sphere | ayer, r the ..

scat Faptitsat Hrersnt Rl Hloghd RIS e’ BY SR Rt f jpresorbable
of mat efitrebpherbhand kaix}l\/la(yé‘raff:blﬁﬂr&odﬁslﬁ rﬁb}?ﬁgodﬁ&rdeigjhcémw biee of said
create oi ds an cells . int i ber and -
mcrosgﬁ%?{ T‘?fdm%r‘a?ﬁrﬁ{saéirsé“f“fjﬁ?yﬁf RYfffected to or in
comuni cation with adjacent voids and/or cells. The

fl ow channels may allow fluid communij cation throughou
14 pafhs redyosd Pfeéii’é‘? tigshe trepement geparasys ohickqing d gnwhegein said first layer of

mat epmhtialodid BARE %@rﬂi [a9¥CESmatditg if QW& BBRShS R8N RBsisting of
uniformin shape and size, or may include pattéerned or

r andeiffeserbable imstesial may H&p’éa@nﬂo@lppélaﬂ@? (‘RLiASh<bgth L-lactide and
shapg ja / celd « ”»

and/ %rL %gtcl:(r& Ragmg ayer Stacﬁﬁ g(ggfLegat : %OJO]}@%OM RS 8 PGA?),
usedalpla eterg rsatumed‘ Esbans, amwmké resteisj oshqcﬁterfsl carbonates,/ anhydrldes

exud S “PCL”)
The A1E5 iRt Suedlfocy PRLaRIE, BinAEhas, JRiFaBliFRgs crou
of r palycietthyteds sarbenasen(PDMC’Y, polypiokdnaheé c‘lFD@f’) golyigdresybutyrate,

1 o Ui BIRS | Qo IR | g SRSy | aPolfapsphazenes

be apolylgbt?ﬁﬁﬁ,t cdlh@elrna(l‘agﬂﬁﬂoﬁicl #idyfchitdren, rff@&iﬁ{)}(bf@%atxte coralline apatite,
provi de r exanpl e by e parosity of the |ayers,

t he ?ﬁq‘BWcFﬁ’ﬁ?Pi‘éﬁe °?|‘é‘9mb%‘t“f€]ﬁeﬁ§%‘3‘l“l v¥faﬁeefﬂ%mmc%rwat%farbonates
ot heBY)%leS AR, dufbghdt8, MRGRES &ld défﬂon&Qoﬂﬁesétblﬁﬁounds
assembly of the |layers of material of the

fiber-m crosphere conposite scaffold. The placenent of
15hesgpd éﬁ@crea Jﬁ’ ssﬁf@ttﬁgdeq}eaﬁﬁynggﬁgﬁat&%f(é%na!riomgtrem said first layer
enabl es communi cation between | ayers. Regardl ess

of Mé‘tslﬂ@rsewﬂé@’er fughetwomapise: t ures, or sone ot her

conb N .

chanh EPCUREof SEY Bhndit e e kBl EF nhidtbel i seid irst layerand
ei t her sdilsesond yer or ni crosphere | ayer, may be

di fferent than an adjacent |ayer of material to

mnimze in-growh of tissue into the adjacent |ayer

16f niberedaded pléseurp disasitiegtnaht ﬁmﬁrahayﬁ‘rcleﬁxﬁ Intvhereml said first layer

Cont Pl Pidtetsp TSR g iemzesras obpe: AEmseiod Sut 0 micon

and/ or apertures, or by control ling the nunber (i.

ensi t ores 0|ds d/ or apertu dlsposed in
2 paétp?f/%%sfsaff’ making a per raicrosphere coppasife SERFLh cRIISmE;
the plepRingl 2¥RdtSlafiYofPRatRiINRICRY f¥éth bhe Rt 18R 1R ®ioresorbable
i ndi vidual fibers. For fiber |ayers conprised of

non- woViEgFosRhges and 3 laxeroif bioprgorhptle §paissi ng of the voi ds
may be nore random than wth ki ber |ayers conprised of
woven fibers. The size and density of voids in fiber

| ayers having woven fibers nmay be sel ectively
controll ed based on the tightness of the weave. The
fl ow channels in the mcrosphere |ayers may be forned
by voi ds or spaces between the m crospheres. The
nunber and spaci ng of m crospheres in any given

m crosphere layer will often determ ne the size and
density of the voids. The void, pore, or cell sizes of
the flber Iayers and n1crosphere Iayers descrlbed

Y o s a .
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adhesi ves or nechanical fasteners may be used to
connect the layers to one another as long as the

wo a®beeiseyg or bondi ng neans does not subst ant i BCT/YS2N2032648

negati vely affect the distribution of pressure through
the bay#ms. a RREon@*ATR 6f nRitGaPSORAEP! fFonPthe other of said layer of
bi oconpat i'bl e adhesives, such as fibrin adhesive, nmay

be usedioresosbabla mieresphespeand said laver ef hiatesasbabiefibers,
Fi be&iéﬁhﬁ% Qa'%cpﬁxr%rgﬁ GUFRRRHih T Sk §QbAd P!/é‘r &fﬁ%ate@:lﬂf?taﬁkﬁr
illustratTve e oélnent, the l'ayers of “material may

not beishingseétfiled-microsphereanmposite scafipid.r at her, t he

| ayers of material may sinply be placed in contact
wi th one another prior to and/or during application of
18he Tedpoeds foransking atfilesm@résphat remposite scaffold dficlenhn 17, further
pressure. tissue treatnent use. In yet still another

i |1 uSYMEPI"¥e enbodi ment, two of the | ayers of materi al

m;é h_Gpab'mlg dleditibml Cujr?rs an ﬁiafé_eiﬁll, seR0™d &oinhdne @f did layer of bliqoresorbable
additional layers of materi.a ed in contact wt
one of “1‘?{85&‘1&%5 B‘B}ﬂ?éjdaYeéﬁgﬂ"Qfeﬂgl’%?%glfqr%el y, the layers
of material may be lightly bound together into a
conpgosite, multi-layer dressing prior toits .
1ppl Theaprogsss 4y Manga fivgr-mesesphese sempepithutgatfold of claim 17, further
accopghgriafhgd by forming a second |ayer, such as for
exanple, fiber layer, directly onto one side of a

| ay ejoindtg idirstlaysp hEmatera) anh said sageqdlaygriof mgesrigloj nt s
where the |ayers are bonded at the interface of the
two |l ayers. Thermal or ultrasonic pointbonding, as
20| | Thesproegss dbmmalkdhg gifibesmimesphert sompesita seaffold obolain 18, further
t he &ﬁﬁg&ﬁ of material. A feature of the interface

bet wee é'layers of material is that it provides
t hat joirteg $ailystdgtionalylayees efanatbrjal segmid Atselydryofintateriabarel said second
act %fmngn%fﬁﬂ pulling a second | ayer froma first

| ayerY oM hpl e, without disturbing the location of
the first layer on the tissue site. The addition of

he m crosphere layers to the fiber-mcros r . .
2L o DRSS SRR & BPeTuicRSP I Sy SRRGraTsgim 18, wheren
| ay efiisielhig sanOfiGepMitiosiheRtoRbodiR Atk Rngrsey €. Wen
the m crospheres of the m crosphere | ayers are either .
bond@9cesgige tsadr fibsr-nicrosphgeed cqraposite sepfiold Ry 4tjlgest one of shaping,
| ayer, ytheifo = T 16,3 Lteiscaffold is
capabl éﬁﬁﬁl%é%nﬁ%m%gggé&é@geg lt gﬁ :rt%'ca tissue site
wi t hout substantially [oss of individual m crospheres.

n a . .
2?] | ug?ér xlto?%(se tfcgr r%{)kg[ll% ﬁ%«gﬁgw&tsﬂ{e}:?%?@gg sc‘caﬁﬂlq of claim 18, wherein
f i besaidrjaniog mompases atpdest bee pombssodetbeted fnam Mozl gfowp consisting of

manug uring.a fjber-mcrosphere conposit caf f ol .
e o e inR o Pils e TR PR BBl fod brsssing
illustrates a flow chart of a process for naking a

fi ber-m crosphere conposite scaffold 700. In steps 702
and 704, a first layer of material and a second | ayer
of material are prepared according to the disclosure
cont ai ned herein. The first |layer may be one of a
fiber layer or a microsphere |layer. The second | ayer
then is the other of the fiber layer or m crosphere

| ayer. Additionally, as described above, the first and
second | ayers of material may consist of the same type
of material and additional |ggyers of material may be
different. In step 706, an inquiry is nade as to

whet her an additional |ayer of material is desired. If
the answer to this inquiry is "yes," then in step 708
anot her layer of material is prepared. As long as the
answer to the inquiry at step 706 is yes, then
additional layers of material, either fiber |ayers or
m crosphere | ayers, are prepared. |If the answer to the
inquiry in step 706 is "no," then in step 710 the

| ayers of material are oriented where in an

I Y T o . o T e 1 —



