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EP 0 290 207_Bl1 bicarbonate. A glave lubricant conprised of water,
sorbitol, mineral oil and silicone flui'd has been sold by 3M Co., St. Paul,
M nnesota under the tradename Castgdy m(wép i nstructions to apply the

| ubricant to the gl oves of one app"-f yIng an 1socyanate-functlonal prepolymner
coated cast after wapping of the cast but before 5 ol di ng of the cast to
avoi d havbiegbdnite. exposed casting material adhere to the gloves of the one
appl yi ng t he giavetiubriddntiGomptisead of aatki, BeiBl, Glinefal 6il0dnd 3llitont AGIH Ras ek egdn By 8x Co.,
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nonwoven, MP{EeRRIRA AR rials pag pptho PRSP s8mp & drgirended alded it ur es bet ween
said fi beé bundlfqédl eahch said fiber bundle conmprising a plurality of fibers
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| nvention 25 Certain nonwoven fabrics have been found to be useful in

pr oduci ngDeteilet Ressurtioe:of tehipveptipnhavi ng reduced tack within the scope of the
presen®® i nventi on. Thus, the present invention relates to orthopedic
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pl ast er ofdvmuaoes It his tegRyd. (o @foeadic cagling "ﬁwa'ap e [peesend iwentien have been found to

si gni fi | ca Affol ' %%‘@d 'WecaP?’f% anih. glagr "&’?‘?"eﬂcﬂf?pﬁf‘eés‘t"%‘rp"ﬁf arbaqw@a%gft Parfy
materi & n meterial s of t resent ent
el i
R
exchi bi 4, i ;za.;cgm e uav . St oy teps

prior art NAfudHefsdidRl of@le r@srehtsinvéﬁuon %rtB Bpl@éjbrﬁuoﬁtﬁﬁtdaa g HRleRdd fving r E lﬁack

t her ef or ewhigiw®Bhriichntip foss S@erdive HBR bthdr MYRHAs Bf Rafs PrioP it Qa%m@nﬁd%m@ I c casting
material s hanése Gnd SHbICAbcls Wl tealdics Ibor B Prederit iRerke a8 it rIkiBS loBkonRdvel Rbiice, wil

whi ch exhbédebie goecullyphsntREm IHetiylowingl desorptiaDandiabyendaidihinid) kakéh i lcbriivciion witg 00d
t acti | e nhaa@anpdnyiogdrawidgsgood pal pati on of the bone structure through the
casting materials. Another object of the present invention is to provide

or t hopedi Briet Begciiptign ofdbeclripeihgs pref erabl y having 50 reduced tack which have
I nproved resin holding capacity while maintaini ng good water vapor
perneability. A further object of the present invention is to provide
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Brief Description of the Drawings.4 - EP 0 290 207 Bl Figure 1 Ais a

phot ograph *(taken to scale) of one presently preferred nonwoven fabric

whi ch can be used in accordance w tlﬂ,g F£a¢gnt invention, and which
fabric |Is available fromE.|. duPont rmurs and conpany, Textile Fibers
Dept., Centre Road Bldg., WI mngton, Del aware, as SontaraR pol yester
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| am nat e of igyter3B i8A phbtogphatf aortiergeritiid Qeddi laninadd offRigum A shieen §tthaghiicetionodf
Fi gure 3A. fileities (6XBBatiof FigurpAdt ogr aph of a portion of the cured | am nate of
Fi gure 3A shdigureiC isra@hdtdgraph tof @porish of e cirpdhiemingtd ofBigure Jfashowd atfaguificti@/af te 5
Fi gure 4A Bge(i@fdeudFigpie 3¢t aken to scale) of two overl apping sheets of the
nonwovers pol \FigutectA it aiphotegreph (ke lp ecaipoft P evprippping shests ot thepomwnyen ralvesipr fAbrign
i socyanat e KigHte P which BRyPpaereimpeagasts r‘@}B @g‘?ﬁﬂa"?‘g dioRtions| polyyrathang REgRglypre(puch
represents “‘éb'ﬁﬁ tpfeset%‘w CRIRSHR 137°“t » 1apipptadh, ARgouRd; wth,wates to fogm A 5

i)
arm nat 2mo mg?“r Soimeh wﬁ%ﬁr@f gy i b TERemy
f Fi

o ot B Ao B b kT

of 4A sho

Preferr ed%dl rlren ngg As stated, orthopedic casting nmaterials may be
prepared i BprefEMRdIRRMY th the present invention, wherein the materials
conpri sgs a—mormwoveTrr, —stTet chabl e fabric which is inpregnated with a curable
prepol ynmer r egidiated, Briidpédid Gdsliy matba® MANYE PdParddRiAl dcEdidantd Wiy 88 praderit vention,
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orthopedic applications. The stretchable, nonwoven fabric conprises fiber
bundl es and apertures between the fi bér bundles, with each of the fiber
bundl es: conprising a plurality of godsdpooaq Ng i nterstices therebetween.
(Thus, the 55 nonwoven fabri cs of the pr esent i nvention are sonetines
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5 conpounds. One exanple of ‘a presently preferred resin which may be used
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EP 0 290 207 Bl In a preferred embodi-nent this invention relates to an
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Exanpl es of, suitabl e sheets are nonwoven, woven, fabrics conprised of
natural of synthetic fibers. 13 EP 0 290 207 Bl Preferred sheets include
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to curing. AcRolysibxergby, any potential for skin irritation is reduced. The
curabl e resPnSuriatiards and ifglyibers fdnsisyntrob prdrenhitic Grourmys can be prepared by a
vari et y%of net ieoigdiviohel, AsdalgBuriestaatses to the introduction of hydrophilic
groups into a2€G'V%H!HX¥;'atP‘e§‘i'fH°ta’ﬁ)r exanpl e, an aromatic isocyanate-functi onal
prepol yner can hRohsthordatag: M th sulfuric acid or its derivatives or with
derivatives b2 locky (Eﬂp?'b‘ﬂi) apﬁé’ﬁl'ef' 9@8 “fﬁﬂﬁ‘h&'e%ﬂﬂ’?d&nat ed

i socyanat e- fu é°t"|°d’r?5‘fat"ﬁf cxFneyiated ALglilig nethod relates to the

pol ymerl zgi b nomer s corrprl sed of hydrophilic groups to forma
curabl e rZAsannpl e, the preferred resin is an isocyanate-functional
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friction whea pawsnt, act iedefistt was wahsiht. ORtiafl @erage(l the rsiipely \sffedt hdaded b Hiepa malridis om
hydr \Bx'yl - ldsteri obly ey to@l wegloanparentiy @ngi disedlution oftthedintmipdmit Iniocthegmesin [Rompauwnisgych as

r epeat i 4ag larplint wheepplied tb the euriacs ¢fyHectoetedtapel . the\ngiten istald disiyhingin on tha sertacevfdhe
group pr epesinfaransextandedsneriedhtf] timefand diderkduge) thedackingss of the trésinp bt also @Hertedribp cast
mat eri al s dgiimpitaly by eeducingge lgmingtion of thereastngimsterialpr ef er r ed

i socyanat e f ¥nfika the materigs diseussereabaveqing siionp Apsed fiygs S‘Bm?‘tﬁﬂwtfﬁ edythe tackiness of

pol yi socydipdesn E'ES’rﬁS'EMﬁBP"bP'd a1>t| eﬁme other °p°ﬂe§ Bﬁé‘hw %Wenm%ufes
(), W ol he W o '3*31*“'5 o b RS 8 Pfi e iR o
sel ecte b wr%tm O S éh in org casting tapes.

sul fonat e :g)eé %no'l' laé( ness of curabe liquid. resin co%a e
S oforal i or W13 ch is
cont ai ni ng,ga &an 35nd Biﬁt@mtsﬁ %ﬁ s .mhe %ngg AL Loty
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4) pol yet hyl gngiclly, #8 -us %&Hﬁ:&vﬂ?snﬁﬁon@ﬁhs&&&ﬁ%&ﬁ\ﬁéﬁc dtlé?ﬁ‘&ldté?inm pr epol yrrer
coated sheet is generally initiated by imersion of the sheet in water.

Accordi ngly, the hydrophilicity of the water-curabl e isocyanate-functional
prepol yner should not be so great that the resin conposition is very

di spersdsbl e in water which would allow the resin conposition to | each out
into the water bath in which the sheet is imersed. Therefore the
hydrophilicity of 45 the prepol yner should be such that the prepolyner is
not appreciably dispersible, if at all, in water at anbient tenperatures.
By not appreciably dispersible, it is meant that a roll of curable resin
coated sheet when immersed in water andissqueezed several tines while
imersed will retain at |east 70% nore preferably at |east 85% and nost
preferably at |east 95% by weight of the resin conposition on the sheet.
Furt her, wat er retalned |n or absorbed |nto the cured re5|n -may adversely
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reactants having sufficiently |ow hydrophilic group functionality that the
reactants are not appreciably dispersible in water or by using anount s of
di spersible reactants that are mgpg g@mﬁd to the anobunts of 55
reactants that are not appreciably dispersible in water. For exanple, when
the prepolynmer is prepared froma m xture of an aromatic isocyanate, e.g.,
2, 2- di phenyl met hane diisocyanate (MDl) and one or nore polyether polyols
haV|ng onl'y polyethyl ene oxidde as\a hydropKilic group, the anount of

pol yet hyl ene oxi de pys wei ghfjof t xepoly r $e3| n should be |less than 15
percent, pref@,abtySiessot aSu 19 q» tsiL4- cHFP (Fodu12071 Bl
prefer@ably |ess th 6 per R3 4 t. Exarrpl es 16-21
illustrate enmbodi nent’s of b u’nd Iu : 11 %DDI TI VE LUBRI CANTS 5 In
anot her aspect of th| s |nvent| on, the Iubrl cant is an additive. The
additive_is jinco WI hthe urable re5|n such that the additive
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t ncj Eare inte ers e sum qf}p; bou
nost ins a@J}'& ?Ez%arr |v% % f Eggfcgg%z e ?&iﬁ% Angs RAVEW

i nsol ubl e A vel a % orm
~wat er hese t1ves can

surf ag} amg%" Vg SirBctSib ear ayer when wet
be m xed with the resin before application of the resin to the sheet (and

subsequently allowed to separate fromthe resin), but are preferably
deposited directly og the urf ces curabl e resin coated sheet in an
anount sufficient t duc Kin t| lcoeffl cient of friction of the
coakedo sheet durﬂ,ng- 51 -T -a i 4 Ry i s depbRetmalaoithe surface
of the casting nmate |;al |mg about a substrate in any nanner
which wll deposit t & a unt n’ece sary %0 reduce the kinetic coefficient
of friction to the desired level. The additive is preferably coated on the
surfaces of the casting material prior to the p ackaglwg thereof, but it may
\d

be appti \é"d” Bs@ng P gre 't‘sog'Yeﬁe"bWea ﬁt‘*f?ﬁ'vdt‘e“tyhé"%&st'i*m ghasey from:aminoalkyl
parti cul doﬁ"e ﬂ%’h’e 'B{B'BWPV‘Y}eg'“‘ﬁﬁY/S"M p&&a’éﬂe@ooade\m&t@thv éYi hearkoxyaiiyic dimefhulsily,

casting yl fix I ol y d| é"dZD and pa (;h}?qeﬁgthaﬁunp H)éwhlch is

pr epol yrr%‘i” ‘"? %‘ﬁ'" ? ‘°‘=‘t"Pfé"sa B ed anount of

| ubr i nt gr::lv s?;é{v“mc?f:s't:b O ar t .. The additive lubricants
i d| sChd ere| Nbel oW as tyvs 150 yS| ‘| oxanes B. Surfactants

and PoI yners Con5| sting of Hydroph| I | c Groups 25 1. lonic Al kyl, Aryl,

Aryl al kyl Surfactants 2. 9 thoxleat ed Surffactantsya. Polyethoxylated

Al c®tol s b. Bl ock Copql ynejs of Propyl ene Oxijdejiand hyl ene Oxide 3. lonic

Deri va$ i ves({ GR, PgiSjet- @xyl??ed Rl colfdl 5. 930 A~ Bl ysP) ox8héSETh cl asses of
hydr ophobi ¢ mat eri al s \wer egi ni/ | p evahuat &d &3 | ufmi cants: organi c- based
oil's and waxes and silNcone? ed f%qlds hoSe naterials evaluated only
t hose .conpounds which are es tialljy 35 2Ammiscible with the_resin

mai ndéi ned a lubricating feel er Sbei ng/Btored for | ohgaFrmphaniiIfew
days. “Materials such as corn oil; néﬁ&cag)gll and hydrocarbons such as
hexadecane and nmotor oil did give a non- tacky and even slippery feeling

surface V\/mch aIIowed eas appllcatlon and rml dab|I|ty of the castln ta e

ffect " S

due 1 & ¢ "§%‘a8,j; ; ﬁ?fsa;c ) ’“i 3@%:03 g%ﬂ: by 'gof% "g'gﬁgfoﬂnﬁgn ﬁgﬁ ":iegefao

| anol i n. .ea Ut AGE ablbrted b0 bl g 20 ©
di d rerrawt,dmt d.rtetétsﬁ&a’i ol AR &ﬁ&q :

did redugdctfithyle .haﬁ d?éh Ihé®%! Sitoxdhd L atnmsatna .ct pe@at, nn.a-
detri @Pnﬁrﬁflv&h x uato’gfée a'heaf/ &Bﬁ@t I?het.otfﬁ.t.é ar 8 HrdnBe pgtta& Efnd g’%}ﬁtﬁie

t he mat egmethysilckafeCdbbaRRbrsl AYRsthyli-B.8 3 HrnlidrsRepSIsiRSSB Chithéthiidishoslishdiand Iyrders,
reduced p&rwacbtaﬁ,lmoaﬂﬁrﬁam&lo&m pohbisty b stoBAsibXahs | pagtiythekySioxand, pafydiewhisitb:ans,

ot her pr afagolyicRerosHeniiftetiy@adasnd even at el evated tenperatures 45 renuni ned
on the sur fiae greteived Ipalysieoshss ae domasraiallyeabaiible olydimsthyisiiotahel ofgiscositiel irangivg pect
of t hes | tnane BA-508rventistokdsaiss) wbich bre apglied &f thé cdstingctage at §.930 P gdmtepréforablyl 4.8\ 5.¢ h
are geneg/af bycastiog tepe.rTihe highen gistositysfivida up fp 350 detend ty reaitel ives material pac kinitienath b f

cur abl e taptq imi deqré@pqhtegq)gp@@swggbnpgrg fgq&rj@ssugmﬂcant advantage is apparent in increasing the
viscosity from 350 to 500 cs. To these fluids have also been added both ionic and nonionic surfactants. In
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The fluids are preferably applied to -both major surfaces at 0.9-9.0 g/[err]
resultlng in a casting tape which is easy to apply and nold to a patients
linmb. The silicone fluids in the a £d above do not adversely so
affect the physical properties of the cast, and nmany are safe for use on
the skin. Specifically, the use of the follow ng silicone based conpounds

I S cont enpdiiadass; cabting tdpe whichBxribitedi@dutod tabkland @iFakmatiday improlrel ididabiity resutted with no

I ndependenidvyrsdeitsctah lsydngiher lainibbte enthé edependent |y from optional |y

substit ut ed #niyahd nanciordpdurfanteats| cpn belbdibd toLthe sliicanayfujds périe nafutiyer sadbast thd kiteticl
aryl al kyl , cosffigiertt of Fttiod whérkyét, Theseioolyde dpciyisulidadcitdin(Aeiosal 10[T), aordonigfpolybibaxdylated
enough chatiopm tespgtaturer wrxp suriaelartsosuch s T o Teygiel/b riithosibesse 3! . Benanel ™o and: Rkegonic ™. In
si | i cone csdiiensmelymerictang clextype waten agtiviterd matasialp hevepisp been drdeds iprthep$iliophe thiids to
range fron§"didse the: gipewp feelr ki We waiting: tage pindss maiarialshisclude rolyadidenifies. bentqnig. rapdind
the range ¥ % reflective of current commercially avail abl e conpounds.

Al ter nat | vel 5"3"1”‘?@ opBe plysiiasrne RPRYGOTRO! tht ivertien ate shPYHn Examef?g ?? &kane

noi et Su si | nes ave 15 | Lowi ng structure:
[err] Y g%uﬁ ts anc?éo ymers E'ompnsed( J;queﬂ&&_ﬁgl_szg [er r] 25 wher e

[err] are as ﬁ Y s (Rlofion .saé" fc% Sl 1n rs% ;ﬁ rlic Sasts .‘Br

o oal Ky Jzé.ffd s o'r m Tl : ?{ ﬁ%%vééf%

di met hyl,si }aw to t

met hacr y| OXY§ a‘r‘&ty o%dm@:@tﬂgerﬁls%ﬁt%ldllgtﬁ%ﬁaﬁy oﬁﬂ?&roﬁﬂﬂ‘g%pé’@é ch
i s such thﬁttabwqﬁr Véesé'soﬁbrfc)(nté Exbriplids§t SueNEsynteks Qb A& Htnitsd RK@er soluble
(centi poi sgiyviers)YasedIdh Sthylhichly unSatirRdd Réromed stdh d:slwryrams SVirylpyrrohdade] iiylabstate
conpounds. andGis polymbiid Rldiofyzed BeRivilivdsy BydrdX ANE aiiy funtifeal v hikyd abrpikibé auick as 2-

st ruckuse @arokyathlyiasklatd @8 vriohespbdiaity dhdmeracoffining ionic species.

[err] where [ prifeadesudartagis\aed palynmwrecomprissief Bakophilegriups areadisdussisd indgctions 1-3
chosen fromowoptionally substituted al kyl, optionally substituted aryl, and
optionally substituted arylalkyl. It should also be noted that tertiary 45
si | oxane st-fanistAlyeArvybudryialiyt $ufpdantsoul d al so be term nated in non-sil oxane
nmoietie® m _n and p are integers the sumof which is sufficient such that

t he vi scosi t{"? &snept of{pe f"’.!l en f?fa‘°25° thel‘Ge(Y(f)Ga'E@'a' Sﬁfﬁ@“’é)@& | legPolymessiised on
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can ulfa

si | oxane C«,%&f tr-Y M& gﬁ( s &Eﬁ@ E<énd"" &aaﬁd
phenet hyl s s nHQ AR 'shifofates Hesgebively. |ﬁ‘9&@t.c9q ior%c
et hyi decy oﬁﬁ:b’ ngg(ma)y 5@35 ¥ ! Q%%at@%& zmﬁfeﬁol mer during formulatlon enerally at a lovel of
pol yrret hyl gody Besd1d 6.0% |y WolgRt & 16! 1sthi] The2Di@ble FHs E%led b B SR 17 iHeQEAGHR fashion to
copol ymgy Sgivelraitsyds p8. AédhREVEIRYank PRIIENS te G @mpound can be de osited on the surface of a
pol ybi s( cyardprésmydoped shexane, pol ydi et hoxysi | oxane,  pol ydi et hyl si | oxane,

and pol y( chl smepivedyded -irnwdidtyhs tapesXquitRly bI&w\epkqfsnﬁp"e@d THEOdoWsSunwiny 38E asd @ not
commer ci al stigk @\gibvésahiter the obllisl wrspipdd\akabind the Binie; snoldiing of the cet becarsesreasygdua de H&ndnk oM
50- 580 centasks tnatef (he Iysinvhectastagan bapybbedzalet s dntie lengthtwithgpt stickieg Kt thd)giéves,an®. O
g/ [err] s phefageralsf yapd 48 rob spamtegfdrepach ofifer. Jhis trreigbricatipe resheppivagiise the handling

vi scosi ty Shpatersticsef plastanhPasis bendpges vesy Flgspli re | ess material per unit |ength
of tape in ofdPmMeR. e Addiien of ingic grmpopndpu 4°Faﬁ‘ﬁé"rg‘ ipqsanate fiypctiong) ﬁfeP?'Xf&‘?‘iste" ‘“
advant age §"&o g‘y g t?pﬁs i'ulisoig 3 @g_ﬁt:;q:gl AfPr3gersongn (rateg Thip

|

h f1 ui e 103 the sy iting, eoatip 'B'ch trﬁ PRYFS B AiPEstey
167" e gty B bl @\% Sh o e e,
and drarrats'Bpael"?ess’ﬂ?‘rep?yg{/sedtaﬁ%aﬁ'%te 'T ed with no adverse effect on

strength o% QE& mﬂ‘%ﬁ Qcht% ke cast. |oni c and non-ionic surfactants can be
added to t in order to further reduce the kinetic
coef ficient ehis bdpobildr H3 iNMBRAIRN Weidtes 18 MESRe loNBdiyéRfetiiaies biitastdttd RRIEH; WhétPdpBiied to
(Aerosol (g surfd®érRixaBle IgAdyBiN Soadek @hBifly materials or incorporated into the resin, produce a casting
product which is slippery and easy to mold to a patient's limb. These materials are of relatively high
molecular weight and are generally waxy at room temperature. In addition, the skin permeability and general
foxicity of these materials is very fow, making them well suited for addition fo an orthopedic bandage. These
65 compounds may be combined with the silicones described above in order to yield a casting material which
is non-tacky when dry and very slippery when wet. In addition, these compounds are active as lubricants

even when hard water is used to cure the. prepolymer.
The following chemical classes of materials when applied to the surface of a casting tape as previously
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5 roomtenperature waxy surfactants such as [err], Tergitol [err],.

Et hosperse [err], Cenerolnferr], and Pluronic[err]. In addition, polyneric
and clay-type water activated mat egi #}ﬁ al so been added to the
silicone fluids to enhance the slippery of the casting tape. These

materi al s i nclude pol yacryl am des, bentonite, and Keloloid[err] 0. Exanples
of the podegibbdiaas Bech HduAd] oI the @dsirddHob-taciiVa? BRp6] cabtify mdaenal. | N Exanpl es
22-29. 10 B. Surfactants and Pol ymers Conprised of Hydrophilic G oups

Anot her as [peigdthoajlatedFasty iAleotefst i on is a nodification of the casting tape used
in orthopedic casts I1n which the coated rolls of tape are rendered
non-tacky affhegenorahsirvctiral formua ofditieelass pf dompoundelis rapoasentdd byuheffellowiagt s or 15

pol ymers conprised of hydrophilic functional groups to the conposition. As
has been B(RideS48Hha \fé\"r"éﬂ)’)of polyneric materials consisting essentially
of hydroph| |ic groups are sui tabl e for use as Iubr| cants Exarrpl es of such

pol ymers ¥ F‘f?f“ude but ar e not |im d ater atu ners based
Ml Scera eyag%gs %ﬂigd 55, ﬁ% f@f"?ydg?"}" 3 vﬂgg?" a@ﬂgeag il
functi onal n an m ”m op? rabs Etﬂo%o Zed 20 hydroxyethyl acrylate and
vari ous sp%ma rs cantarn ng-ionrc species. The preferred

sur f actant syandy, whwm.sosmgosgy Bilopls GUAloRl b1 Gnd LORDSoBlably Uil JBR%S |
Sections é«aﬁpi@@ﬁpWeselcon{ Ail:j; an ggneé) r L‘arﬁnﬁe %@Egcg 22% "
aspect of phdiperde™ Sdos, AR, & eggr,ggd wi Ne use of part| cular lubricants adde

t o pol ymer si s Bshevdd 1Rt olp RREd Gorfigdbitds 1) tHisPHRS whith Gy $oRdROR rodn!) BMpER0tAF kY -

I n these AmBRvslinTBoduting taheippadd EdsBity inatera St Eemmkrciallg Ricopblls \shelf KE Mir Gis@ by bn  OF
i oni 68 Vdrabpeyik bamaggounds. The al kyl conpounds general |y contain nore than
about eight contiguous nethylene units per nol ecul e which give the conpound
fatty chay 8btleCopplymers of Arbgylane Qkide adiElyleo@Oy¥drunds can be anionic, cationic
or zwitterionic in nature, for exanple, sodi um hexadecyl sulfate and cetyl
trinmethyl affeogenershsisuatiig efdhisieiess obeompprinds oiay beraprpspated byrthe fofiewing: of t he aryl
and ar $4 al ké i oni ¢ conpounds are the napht hal ene sul fonates and

al ky| benZ#REH2k R QFHz GYC HSP)éQﬁ'éﬂt,q"P)v@fy (FpiuActi ce, the ionic conpounds may

be added tr§ t he |socyanate functional prepolynmer during formnulation
general | y" ee % 050%by welght of the total. The
el O48 ;% .%%og J

cur abl e re otef oy D h d f ashi on rt e roI S
o Tapk A eﬁéi T 2 '%oq@ e glfﬁﬁi'ﬁbfﬁﬁmngﬂaﬁ"?&é""ﬁggg o
e

on the sy t 9«% a Iue(&% S ﬁbég tm k
Lapss 0ul et o |y§| h awﬁwae e e e,e.aq
stick’to gl AR Ssurfbitdni! adtdtGentsOh én%ls%éﬁﬁlfy Elfséﬂﬂrhg sk agehts Bk a s taB8 1&usé he

cast bgC i SaneiaskYandidfuntton hﬁepegmer BeR&USY tHaR labiVeRsely aitbdi @nd &Hdir-te of Bidt Erasdlynie@ N
be r ubbedan@Viaére iihgortaily |f6rQnddl&HgIs5k ¥etdaRtdtious ttd Sin. Ngn-fofic lslRictEMts) \CeSocialyEosé Qf t he
| ayer s of highaid enodouldi Olveigh Rescbedl hidrein) &8 afoval e have Tdktrémdly dow Ub horRiaectatte K@S| N
appr pachesrheabilith andlare bitpncémrarserdibios Bodrhetip biitsihermacdutiddbibiniulaions da g esansef y

cl osedsy. rbducng skim pgrmedbliity ta clidisigeras arelf otheo Mo todmgpubsiardess lind @mlosin swfattent@ef this

i socy awratiaveftiondor themést park prengtrskin indtemeiandivswally ¢ropindinstionaliies whichtaligyetyem togredot s
in a tapevititheopsih dwe mingniziegihe easkiility bt directionprelprged pikin ¢erfaglt er . This is
advant ageoushel shriegiagts yspiel ip disInvaning asveammRiiah ewiiable fram feyssueiierspihgdeipving s

of a pla é?b"lﬁaﬁ’lfét’gg‘?erf’sﬁt"s ease of 45 application and handl i ng The rolls
unwi nd easi'P\™PAPSMSE di ng of the cast is é, :JJ ted. Desg =l ety' sther,

sl i ppefi ness, the layers of tape |ami nat 8 (?' | ath
Pol yoxyet hyl ated Surfactants 50 Thi s €5 moe e r\‘?‘? arygfﬁf es to
the use of pol yoxyethyl ated surfactants (J t '“°d5¥‘]°%r¥§

of curabl ecéhycg%gmggs%@(wﬁ% sti ng matérl a?s or I nc to
resin, castin ct Whl ch i sefdshddBY YoRS - eébsm,ogeopmxge,%n@
pat i ent s linb. These materials are of regtﬁwlytﬁg,y hi gh nol ecul ar” wei ght and
are general ly waxy at roomtenperature. |gbgadhehsé™ofo-2d0NE20dkhdle POYXFMIshd t Y
and general toxicity of these materials igstediy | ow, nmaking them wel |
suited for Habi-Speoillity CherticaRMiv DgRebkeN.mandage. These 55 conpounds may be
conbined with the silicones descri bed abosseiot™ oRef16 t 06 ol polysthyasd gigcpt
material which is non-tacky when dry and segastersil i ppery when wet. In

addi tion, these conpounds are active as |@dyeiollarie2E-25 e @5 iinien pdivethaioom gigeol | s
used to cure the prepolymer. The fol | owi rigvesterahi cal cl asses of materials
when applied to the surface of a casting tape as.previously 17 EP 0 290

207 Bl described have been found to yiggd the desired non-tacky or slippery
casting material s.



a. Polyethoxylated Fatty Alcohols 5 - The general structural fornula of
this class of conpounds is represented by the follow ng: e[rr] wherein 10
R is a group having a functional gd ¥ 2 §{td is a saturated or

unsat urated al kyl group, optionally haFogena ed (e.g., chain length [err],
an aryl group such as an al kyl phenyl, or a polyalicylic group (e.g., a
sterol derivative); n is an integer frogumbugt®,s2pradakaddl polyghcd! 6thdrD0;
and a I s OmignCaided 10. 15 The Hydrophil e-Li pophil e bal ance (HLB) is
greater than 11 and nore preferably greateferpiii™ 195-SExanp| kol H(tee)
conpounds include: [err] series, Tergitol paystiyleddoxystrmadti esg. Geoleulst | epight
122E ser§es, Ethosperse[err] series, etc. MWIE8%i bed below. It is

bel i eved that only those conpounds of thisTediess NeOchNaayishesel| dolysthdenergivgeh
tenperature will be effective in produci ng®fersavg. meleeylar waighti 1880 mat erial with
commer ci al | yBRRECKYAEB¥Fe shelf life for use as ap orthopedr c banda e. b.

Bl ock COEO| yners of Propyl ene Oxide and Et ﬁzpé'ﬁe BRlvety '"atedm'y'

'fﬁ‘?
ol
structur'® of this class of compounds may b &E E? Byeox'detemﬁgt\é\npg

25 [err] where: a and c are |ndependentl 'n o % EO. av
ranges fromO to 150 such that the resulti gp B '%(5n‘3"our9d il greater

than about 11. It has been found that a hi fu e
oxi de (gyailable from Union Carbide as Car o) eﬁ%tf&y e%"& KB%'X' %:EXL&J‘
surface does yield a non-tacky casting mat eégua owever the rra et | a1

not as slippery as that of the polyneric rrptue,r,,balﬁg {hylggq,x;dg tgmﬁm@p&iyb
above of simlar nolecular weight. Many supfopdngdkide, 5618b8RYEO Sg. MW= 3400.
emul si ¥ er pieBsupPRrsUGE brtilabRSfoSthbsR tABEBE Surfidiintsa nCordsn Sdlédni%h! £ ndridthickyl SR Bth dry
Wi t h\ah 2b S aelenaliese Suadinitsonalsugityepabiysuerith ireaicehe filittclesaklscadal. y af f ect t he
shelf-life of that prepolynmer and, nore inportantly for nedical uses, are
del et eri ou$. loric Bdivatives'dd RolyathoxgaterMiéahals ant s, especi ally those of higher

nol ecul ar wei ght descri bed herein, are known to have extrenely | ow or
nondet ect abl ehis|@sppchelr the iimntion '}*'aﬁﬁ@ the asoeftienic detipaivesca] palyethmpiylated gleahols GPEA)
cosneti & aWH‘*pH‘%ﬂ"r?ﬁB‘@ﬁt‘q e surfage eh isosyanaleriunetionah piepelynaer sestinda@eies effgctivrly feduce or
per meabi | i Pipinap Hét‘%crkd\%'ﬁ‘tué sigpificapiivnrttectipg oiheg B’Rﬁ’ﬁtﬁ"eé L?bgled’ﬁi‘@% ma'FH Hﬁ?t?’f?ﬁﬁ"’@'y

_::

sur f act ant °’ ?sef geplication BH"S cFﬁ'Fg {908 23y ? f"°'d 'S limb. The
irritants 'L ﬁ;‘sléfﬁ‘!ﬁfﬂ' i Syphelic sy "Pt’?s@§ ? e"e'ryé Pr no
with the r E: :L FJ:QE (i r‘[]'ﬂ?s} Nals &a‘“gg )'P'b "]af“f 8I°'r ° a’B'Pg o*ﬁ% Ves'gr n
contact. ] ) lié?h ’sh rh QQn ﬂ&? &9 £u ow

avai | abl e 5..§rp rﬁmu;{!"h rySicms e %&;t AEaRES B1 O BN 999{7 ”"f@itﬁz

| Gl ATeri Cgsy diddGnakesthe roll easier to unwind.

58 -~20 nol e Spedieary Rb RYdvpSsuRRian strBdeld will b kheldBdied profbries20 NI e
pol yoxyethyl ene stearyl ether, Brij[err] 99 - 20 nole pol yoxyethylene ol eyl

ether, Brij[err] 700 - 100 mol e pol yoxyet hyl ene stearyl ether; Gyco
Chenical s 1nc. ( WA, |+ 8ot E, PaOTH, SCH-Y (Formula VI) _
Et hosperse[err] CA-20 - 20 nole polﬁroxyet hyl ene: stearyl ether, Pegosperse °
[ err ;h0-200 - 200 nol e pol yoxyet hyl ehe castor oil; Henkel - Specr ality

Chemi cal#e Div. Teaneck, N.J.: 55

Generol [ er Wera 22E-16 - 16 mol e pol yet hyI ene gl ycol soya ster ol ,

Gener ol [ err] Ri2opaphe.a 2‘5"%%” QYFE!“B! @nd 80k 2t deash B Th° lenglip ofy theg o
207 Bl Eumul gi n[@fd arpon must Bg fnyba setiv'e'@t%t!il? chajnyp giye tha efhpxylated

nomo ic primary alcohol a HLB in the and more preferably in the range of 15-25.

45 R: may be selected from saturated or unsaturated optionally halogenated alkyl (preferably Cs-

C20, more preferably Gg~Cis), aryl or optionally substituted aryl, and arylalkyl (preferably C7-Cas).
Y is a derivative of the alcohol and is an organic or inorganic salt of a group selected from -OSO3H,
-S03H, -OPO:zH, -PO3H, and -N(R4 )3 .
R is hydrogen or is selected from the same group as R;.

50 it has been found that the IPEA's described herein can either be added directly to the resin at
concentrations ranging from 0.5-7% or preferably, applied to the surface of the tape at coating weights of
0.45 to 8.3 g/m? {preferably 0.9 to 3.6 g/m?). The higher melting compounds may be suspended in a carrier
fluid such as silicones, organic oils, or suitable solvents in order-to be sprayed. Silicons fluids or nonionic
polyethoxyiated waxes, such as thc_)se described above, may be used in conjunction with the IPEA in order

55 to augment the slippery feel. Furthermore, it is possible that other surfactants which may be more skin
iritating than some of those of the IPEA may be added in reduced amounts in order to increase the
slipperiness of the casting material without compromising the skin biocompatability. In addition, bactericidal
surfactants may also be added in order to effectively kill bacteria between the skin and cast for better
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Tergitol[err] 15-S-40 - Alkoxy [err] polyethyl eneoxyet hanol . avg.
nol ecul ar weight 5 (MW)
1960, Tergitol[err] NP-40 - Nonyl m%ﬁﬁlg,et hyl ene gl ycol ether avg.

nmol ecul ar wei ght 1980; BASF Wandote: Pl uronic [err] F- 68 Pol yet hyl ene

oxi de term nated poly- 10

propy! enenygisheke.g., BéhzdmvhiomUhibide ol Cerimitié B\WP.)= 8350, PI uronicl[err] F108

Pol yet hyl eneEaXiypke sirfattants aisecbrpmprcjally prailplé &tre @xdral acherBidal neDppier$d ifididing VEhe!l
MW = 14CHe6iEal (Rbadoith BS pret 34), HehidT™ Rethndepdh yériesicand tiulient Zanylft N (palyfio@bafiphatic
pr opyl enestimxylated phpgphomtep % EO avg. MW = 12,500, Pluronic[err] P65

Pol yet syl ene oxi de term nat ed poI y- propylene oxide, 50 nole % EQ, avg.

M W 34BCOMBINED LURRIGANTSr s are avail abl e for these types of surfactants.
In order to achieve a non-tacky feel both dry 20 and wet, these surfactants
are usual | yAz 8o sheve: et lepricant may pp cerpraised %hbﬂé hydrorhylic B@Hp%'kﬂﬂ%w “359 P’PEH'Y"@
Derivati v"lé‘g o °’W6‘?’2§‘E%?< prigaspts TRP eerrﬁa'laéprmdgre% %(‘!‘c°béﬂ“"19 "d the

| at ed tREEYR RioG br "1t PERTNHRNG *?A
rzg ah?Ch h r% ﬁu;% Ilcu? 38 EIL Ecc rdancéfg ES%' gIe gebe gw a coa 9%;'%;["':‘ Ih%ﬁm r#% '
38

0

casting rgsiis Ui éfg& Ol b d Mol : °mﬁh .
g'fgglcu el ‘éﬁs‘ga;’é qé%n,%rnerrugr'égt Sa 'ea na'gf ﬁ:%; °.r¢ mv.fy %)
as the 5rra s'oﬂ% he pgltﬁﬁoennt tgékl | nb 3 c"ass of r'rat erroal SIS

useful in synthetic castr ng resins for several reasons | PEA' s have very

| ow or noTeskiomDehinig e Cobiliciehd6F FrittiolBsSynhalCasting TedesN i rritation; many
yield'lMtTre or no foam ng, TPEA S are active in 30 hard water (e g., in
wat ebtised Deawrmiratiohtos the Grixidnal) ropatiiels offmanp satedasie sftenti@surddbii tetruis éfaiet altigentir €
waxy, andofifictenefiids &pe ofanedseem@ip imag tle thadd Wien Slidirfgatileematériat dfdnterest byen fiselfapever n a
nol t en stabtberanhiscts Tiwsegificient lof frigtioh dene dimpasiaptebs ®int whichTguagltifibsthe drictignalogyensttips

al | ows t hand Seayfdistitgush betweere saiaces oof vervieg snuglinasse tagiiness eslinparingssaietsr i e presentpst
acti ve anabelchtipn. aravidesvatieie of ubricating girqpertiesoare ipeneraied @pwﬁ\m’%@a@fl qjher tspytace active

f ol | owkngnaerielsapichrare sitheradded diseclly It thy jcastipg rasias @Hes it Septipg 88 CHM.cY: applind iRy ¢
[err] 40 Ripreped ?r test hag e%'edeé{e'%ﬁdﬂ“ hf“eﬂﬁ“"eﬁr“?fn'é‘ﬂ‘eb&dﬂﬁ?‘%c% HP‘B(P&F'B??H °énd

e "f%%rr R § il
Eﬁr.s W

Stee S
al cohol 2 ! ed |t1

15- 25. 45to

e m°°edfrea? o @ﬁﬁ
opti onal Ié;n'ffOEmOdate égm & vg b t&%:‘?:‘z
aryl or ofids 99«% Xftﬁylgl%;cbttn 7‘% erfids agr@é?r pre er ag ﬁd['er r% Y S

a deHvatrvesgg ho6in Ahe Bl shg,,e%f&[,\ga@hgan%sr norganic salt of a group
sel ect gd fr@méue rFFldtrorﬁ"ertFlJ eagung ot SppB¥El 18136 thaldrisésSwhBR b &GrtaBél off dnd Ibjbdl Slides Bl
group as thesudrthee d?@nother ddjechas - been found that the | PEA' s descri bed herein

can either banescdoekicknt @€ Flicior"0- (KDOF)Y 186 irdtio aF tHeOkireen trictidnalfovge Nt thg i forge Batiogn

0. 5- 7% or peppeadiatasiip ko/the ap[suifaeds bh@oitéve (uSudly the gragifatidnbidorce)pthisadimersiatlessdernvds ght S
of 0B tmeBurd of e rdiftips diffieuitximity whicH tieawd métedply Wil sljdp acrd$seonh jagteer i.ovethe highpr
conpourd stheragefigientsel diindierd ¢he mere difiicalt ftiielo dideiihe teq matodats avet prsogretber. Hhegkinatie
oil's, or cogifierjof fiction| agaredsherein, by detarminest fram tp fagt/dageribey hereipaier gnA (s erlsulgted by
noni oni ¢ PePYEIFoxyl at ed waxes, such as those descri bed above, may be used
i n conjunction with the IPEA in order 55 to augnent the slippery feel.
Furthernore, jt is possible that other surfactants which nay be nore skin
irritafing thameEoReCRREEREERNBf the | PEA may be added in reduced amounts

in order to Increfiseriheishi pperknegseod Ebeuﬁasal B8 PALErtid 148044
conprom sing the skin bioconpatability. Tn a g E
surfactants nay al so be added in order to effectlv Py #!1 bacteria between

the skin and cast for better 19

Test Method

SAMPLE AND MATERIALS CONDITIONING

56
Sample Conditioning - Test samples should be conditioned at 21-25° C for not less than 24 hours prior

to testing.
Water Conditioning - Water for use in this test should be deionized or soft water conditioned to 22-
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EP 0 290 207 B1 hygiene (e.g., benzal koniumchloride or Cetrinmide B.P.).
| PEA type surfactants are conmmerci al | y avai |l abl e from several cheni cal

suppliers including Shell Chem cal HT ] 3S and 3A), Henkel'
(St andopol series), and DuPont Zonyl[err poI yfl uoroaliphatic
et hoxyl at ed phosphonate). 5 111. COVBI NED LUBRI CANTS As noted above, the

| ubri cant bpax\C. bestCwi shdmitbe@bed¥ort dach3stl6iGprhplés, Co.,Gér@tdhIot Pt Garh@ed he

prepol yner armest@osditnhs FTéstinguiiost bb vendhdidat in aaabidlied Ttrepgpauré el Huaiditp bodrerohentss
used i n ober2gtiCregd a5-65% rethtive Humidtant and t he 1o particul ar procedures used
with additive lubricants are used in conjunction with one another,

gener al 18y WPRPARAIUSnhodi fi cati on. For exanple, a casti ng tape coated with a
curabl e 1iquid resin having bound hydrophilic rouPs I n accordance with

Exanpl o 16 bbISH) -4 isBinseatehaliround syt 42 Pt 16 ametss by 254.0m (B Hidee
i th Exampl cBX2H0 moeo Q0 A1 enbh e garend o wfch n ston pr o

| nvegt | 0151 a9 P o cpterigl %a‘ﬁ’f’% 'é"’B‘P""FH’@"‘d'EPn‘BP Altte plerha 254p pdust the
1 t 3
and the ored ﬁd@hg s '?%*y gfe* © #‘B’Sﬂgﬁ’%gﬁﬁéﬁgjggéc;‘a o
4 cm (5.25

initiation of %ad, Pb |dnp a&
Coef i cient Gy dtg ehibs m§¥§g} asﬁe f o such tal o S5t 18 ool
of the fgict wha@ri@ Bfaﬂep thd aifie.q oY, a”@7 )% b@ @ﬁ*’) NERS U 7d"$‘hJ| ddW

of the coef él&ﬁ;ﬁ»%s fEitidnbd ¢162 eR- (3.0 'fr'émttbleoﬁa uuéﬁﬁ%\*&feﬁﬁf‘tﬂ ltnd 83t sPRIMEAGE piddec A
sliding the eniesrinalghlidd b @pidiclamps weloliifibdtodOh oRIéCH KBeHthE Bkt HBEIREH in téFJ?Gn
coefficient THe prdpoCidight is dotePmified TR 1the GHAHESE Shel 185t R, QID4SI KREH (174 1BAnch)RRY., with a
fricti‘onal pr.exnsf Braddeasd spsaivhed a 165 R (37431h) WerhtaGIN luséces of varying
rougbhness, tadiotcadsasurisy Dgvzer iAndsBon ddel Nd. n1321Tkablp tapSesaburiag Phtre@hi aydippeal withde
vari ety of |ab2éackg (50db)deagipei (inskon assembie Ner A130-89)land sonmbetedt wrensinsdmon didnazon I
surface act i igropScassor ModedNe. MEH18h are either added directly to the casting
resins prior to coating the scrim or applied to precoated tape. A test has
been devel BRERARARIOMPIARRNIAEYS t he tack, i.e., kinetic coefficient of
frictiofof these various materi al s This test nethod is based on ASTMt est
net hod D 189‘4”‘2"‘@?‘33’?"(5"’%?}“%\?3#@?@!" debevef i ci ents of Friction of Plastic Film

and Sheetin % na ﬁ?—ﬁ‘i’?,ss FWP@‘%H”BT(F’? frehesmi pet ween a
el aroes 5’% b %%%p e e et A 2

st ai nl ess

appar at us of gﬁh J—J&L?Jret h%7pmi§ﬂ§'m ave been nodified to acconmodate

relatively ro s such as synthetic casting tapes.

This met hod yigg) egﬂﬁpl ri ca.l,zﬁw,Y Wpinfrbutof Or the nost part, correlates with
act wl per forngaes fad thecepy offers a quantitative neasurenent of the

| ubricatssng proeafyties of a g ven casting material. As used herein, the

fol | ow ng t eTHaBMiticase Il infioprddbdsOiVéntild BESRioNIgSollowing: "Ki netic Friction" -
the resistingama opposing force &lat ‘ari ses when a surface of one object
slides over t lyegesimgitace of anot hersdlbmgto inch)Ki neti ¢ Coeffici ent of

Fri dton" - (koE) the ratio of £he7 & (s0tinyonirf r i cti onal force to the force
acting perpenddilcterid |y to the twe 18 faces in contact (usually the
gravitational 9adii@d) . This di nensi‘dAfliSgrameiorei s a measure of the relative
difficulty witlnggeth the two mafép‘?'él s will slide across one another i.e.,
t he hi gher 40°f‘ﬁ§‘°€4)§?ﬂ‘|m ent of =fff |ct|on the nore difficult it |s to

01 0" 4R 6?
Frict ZF}?Z ffﬂ°°';53 @ggg? o Rl age%a@i f?l%'ta" S

mches nd t cal u t%z] o(f 9 sure
est

een 1 cm and =
and is cal CUT\ gpl [»,.h{?;sf?q{yl ahéms n eEﬁ' qed 8"'35% ou ’8%055‘@;\/’*9 %"%ND

- force
MATERI ALS Ccﬁl%i&ﬁ I'NG 56 Sanmpl e Conditioning - Test sanples should be
condi ti gpe@ragemme2d * C for not |less than 24 hours prior to testing. \Water
Condi tionimg—Water for use in this test should be deionized or soft water
condi ti oned tihe ddlowindd proceduld @& #RPbprdly idBlwakepbdtated ERGkY Walb@lls wWhenibsl, e aad
for each spissiod mswih aout thre@.to fiveOmin@ e [Thd @iterGinmbedh tiMaaRd Sdsequent waiting time to
initiation of sled movement may require adjustment if the set fime of the material to be tested is
656 substantially different from three to five minutes. This procedure is also used to determine the coefficient of
friction of dry material by eliminating the water immersion and subsequent waiting time.
1. Open the pouch containing the test specimen, immediately cut the sample to obtain a length of from
46 cm to 61 cm (18 in. to 24 in.) and immediately immerse the sample into 3.8 liter (1 gallon) of fresh
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Test Conditjons - Testing nust be conducted in a controlled tenperature and
hum dity environnment of 21-25 C and 45-55%rel ative humdity. 5 APPARATUS
A. Sled -- A 304 stainless steel ylinder 4.92 cm (1 15/16")

di ameter by 2.54 c¢m (1.000") Wdeegfr?gsgggﬂBgm(l 000") high with a 4-40
1.27 cm (0.5") thread in one end into which an Instron part no. T53-5 eye
screw i s fasberegy wibl Withbwt|agiaordstdngl kind. SifreMehatch Mithddb®i Gion Hhmériieh ilted SO
as to adj ugbtet he 10 weight to 200 0.5 g. The radiused face of the sled
I S polished afer a5 Brondé dentlyi relovebne Tatsdpedithent @voll any Eoitatibr) Sbincie @atef dnd drigdyt  Of
Friction Fshakethe sgeCiarten kvdgy thimmodBdOesd @btpr. wvas nodi fied to accommbdate testing
of casti ng3n¥ileraveidieg caBiacicwithi theasregimen hempahl dseppssibles elatel the sampler figk grethe Zesting cm
(1.000") aleileand fixierietand ind thg el deMreelan)p and atiech therpiepsr weight (M5 kaltrh #idth @98 cm
(0.375") i W/inghxidih ditapg) tathedge pnh (5. 25") was fixed to the end of the table
opposi te tHe!d sgen LﬂﬂP’eS'Feéﬁﬁf' s'laﬁ ibgPreemeYRIHromy e waloe qeplly E!?cet%s'ﬂ‘i’,lpl'&? 15
was in thesFﬁ?F'Hﬁés hat e t"’!ﬁ‘bﬂsé a'qhhwﬁva'e}lsquam a"dau"fzr P-16 gt E’g”% cm
(.375"% x SdEectyd gcﬁ%“‘?’ \Bﬁe'b'?' 5‘?? iS5 ""@92'“%‘1‘??’(%?‘ High
fromthe | %‘aﬂ“'&g \ ﬁlrrc n Iace A series
of weights Tﬁe)?no erthe s and cl‘i@j’dé) Fg%mw‘ surf%pe%wﬁﬁsg %??OQVG# ‘3 tESt
tﬂés@%

speC| nmen I Qoh}

(L s g R U ey g ot o

Measuri ng Dﬁw\é'p?é%en‘t .rﬁ&z.bmﬁ.iu 'BQ’?LHMD%&er&&d inlvigwlot tRPofowing BxaWipRs, mecngxanmas lakTENt

equi pped pdiymdudide &3 ddnck Blbelcbisided@ds &dpkenésite br iiing fSdyidby. No.  A- 30- 39)
and connected to an Instron Mcrocon |l mcroprocessor Mdel No. MZ4100.

PREPARAT IEGbgi1 APPARATUS 25 1. Assenbl e the apparatus as descri bed above.
2. Set the drive speed of the sled (i.e., the crosshead speed) to 127 cm
(50 i nches)ih tisaxarBple, Gethdpbdiatastirighneatdtials GBhikthe EésPe biithe premmat invedtion were ppareb@0
wei ght . 4ollovi Eirst, @l spavicedy hydeeeniangles ssrim tohrongenet palyesien haing@fbasisweight ot abovt 2Nbdel
No. 1122 opses parisaupredyard @é3 gimilvas ¢htaingd from EdtduPent de Neraeues and Centpany as Sarpgpac m
(50 i rép/ wpliester faprics ghile 8043 Htis is the BN gb@qﬁpwn ig frigugs 1A-1C.) This rmwareftm'seslef
in)/mn Aabrie) hadyahgqut 84| qrenings pay square jingh, an aver |agprfu[%,sue of about 1 3-mrm
M cr ocon This meferial 5i8s pla.ehseryeddp byp gn b‘@@%f‘be{ B““FH@“’P%?‘*PW'@ obzhaut 0.65 "‘"‘ an

0 gage aye; tohabout 417 fibers per fiber bu l n ?SOT q% rybun gv%f e fiber diameter of about

127 cm%‘ aﬁg yerRge est|mate]d it ‘t ef:: g@o:é 5%'53‘ l,lgﬁ ¢
5, B0 RS “”fﬁiﬁ? A ;;;“::,:azoi& [ ﬁga m’
M cr ocon dh ct,ggzcr o(pr od;a%sssor %’@ I\Tgmsﬁ\hiw rzut egr A éhetf ec)t'en3| on f or ce

for *tavel VBRI 12dhd Gl o exkMplBs ﬁﬁgré R.)nﬁov%n %b? cs5wdré1 bo, A exteRsibility of

cal cul @t Gne ddRwerHEIaSHE ek FRaILRIA by PlabiRg a B i thoh 18 21ch510.21om? fiesd B ¢H3-nBrvovél
travel i Saoi@in thd\§rps @ach drip rhdabiing Ab fidhed (3.9 Bm) vAde) ¥iCd Flode £122 ekdRt TeRdile td3Rr so
static fraked brigag a 1.60reR (3.9 0m) RDDMRMoTWeer RbricOefipd Were &fatee 1iih (2.5 cm)
appr opr i apst. fTog teviet vets-egaipped alite d 50 ats {A21TgkgNaidedell,avhich was edt {8 @tcrosshead spesddfi St
passhve Thésop.1icm) pdvonute, Bridsechi sided of Tinchas (551, cniliner mindte and amipcressig load wes and
subsequ@ermppligg il & fpad pirfepouadsi (9Btorants) was imosed avrpsethe ddneh Gfhgmirseelign pfghe fabric.

adj ust merfhe jiqtal distanegethatttheyponypven [izbrigwes plreighed immndiatelysypar) reaghingsthe gpeend P98y | y
di f f er ent9ram dapfls dyided bydhg priginalyiprgih efdthe *PH’chb"BYGG'& &9 arigs fnémﬂ}"s‘o'"ﬂ's@é o). was

det er nmi né"WtRledchye190; ‘Elgé’ﬁtth‘bf"”ﬁnf extpnsiility ror plopoatien: &y foag of3, peyngs {9089 aqg) Mo

mnun
IN
o
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wat er | mPEySET FharaFremeti9<ae ﬂ'ﬂg \7\%? feﬂ?é ‘ih'Chcﬁé‘f?'cﬁ'He"eB‘z?ﬂc‘ﬂ'eES '?gn?'hg
(ne Lt L "'“ﬁz..w Leob: B3 e Aob AT ] (Sl 46
cmto 61 dC mrrll énon% In?tE ﬁ an?e %t giw re% avu{gI 5 é‘okv%g%u*e Sﬁ m éﬁgg (‘?6%9)

thch

liter (1 agéﬂa 0 M44 ?35?8 ) long; 2) about 3 mches (7.6 cm) wide and about 41 inches (104.1 cm)
long; and 3) about 2 inches (5.1 ¢m) wide and about 48 inches (121.8 cm) long. These strips were cut such
s0 that the length of the strips was coincident with the elongated direction of the fabric material. These strips of
fabric were then coated with an isocyanate functional, polyurethane prepolymer resin, such that about 0.20
grams of the resin were applied to each square per inch of the nonwoven fabric (0.031 grams/cm?). Such a
resin loading resulted in an orthopedic casting material wherein the resin represented about 82% by weight
of the total weight of the material.

55 The polyursthane prepolymer resin which was utilized in this Example 1 was prepared by the following
procedure. A stainless steel reactor was used and was equipped with an axial flow impeller, a nitrogen
purge line molding the reactor at a small positive nitrogen pressure, an inlet tine for pumping reactants into
the reactor, an addition port for adding smaller amounts of chemicals, heating and cooling means, and a
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EP 0 290 207 Bl 22-[err] tap water w thout agltatlon of any kind. .Start a
st opwat ch i'mediately upon Imersion in the water. 2. After 15 seconds
gently remove the test speci men (avg goa8¢¥A@itati on) fromthe water and
briskly shake the specimen twice to renove excess water. 5 3. Wile

avoi ding contact with the speci-men as nmuch as possible, place the sanple
flat on theaihesstsidapiuhmalTRe Rdidg cherfitds A dcttidingt th theld @idlivel erridun® Iws R comBidded in
attach t hepraperaswRs@béd e@w045 kg/ cmwidth or 1/4 Ib/inch width of tape)
to the free end. 4. 15 seconds after the speci nen has been renoved fromthe
water, gently place the slE Tt e SpecT e SuciT gk {8 Wi re i s straight
w t hout saggi ng and under 14'.‘%% tension. 10 5. J@é@ y 3 seconds after
the sl ed has been pl aced onliserate 14dle®piptmn, start thdq &-2%i hg nechani sm whi ch
was previously adjusted to Berzpybehigtded speed of 127 c®PE5D inches)/nmin. 6.
Record the average tensio F'B’P@@Fﬂﬂq@ﬂﬁ'ﬁt ed by t he
m croprocessor. 7. Renmpve AdiDawepr

sliding™urface with a sof 2 Ej’)’é\‘?@"’ 'ﬁﬂﬁ:t'

Pn [

$ the pol i shed
50% acet one and
50% et hanol . Al l ow t he sI enove St speci nen, dry
and clean off the table, ﬁ'ﬁ;"ﬂ ) cl anp. cessary use the
cl eaning solution of step =) m fsent inventiaon further
understqgpd in view of the follow ng exanples, which exanples are merel
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the reactqr, an addition port for adding snmaller amounts of chem cals,

heating and cooling neans, and a 22 EP 0 290 207 B1 stainless steel
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were conbined in the reactor as descrr% el ow. Chemi cal

W (% Isonate 143L (Upjohn) - 58. 25 Benzoyl chloride
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over | apppshialtpB¥érisppbd; dnd GurddQs i a ladiRafdpit Showh T FgLAsAIAILG. Fi gures 3A- 3C.
Exanple 2 50 In Exanple 2, five resin inpregnated strips (nmeasuring 3

i nches ( Exdmp by 41 |nches (184.1 cm), prepared in accordance with
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therearound. After about 4 mnutes, the rings were determned to have set
suff|C|entIy and the rings were rem)ved fromthe mandrel s and all owed to
cure for about 72 hours at a t enpegp quout [err] [err] and 55%
relative humdity. Each of the cured rings of this Exanple 2 was placed in
a conpression test fixture on an Instron Mddel 23 EP O 290 207 Bl 1122
appar-at us esr € insa° By@& abdut ofeAmdk. Aftrtbating,afb soatH wasoPerded aind it Was SD66dARat FRABINAS
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t he | oad olgting stofdge- | ower base was equi pped with two rectangul ar netal bars
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1-1/2" (3. 81 cm apart. Each cured ring was in turn placed on these bars
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square inc apertures were of two different sizes. In this regard,
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bundl e cr assm@esti onal area of about 0.77 mmR, an average of about 480
fibers per—Tiber bundle along a given cross-section, an average fi ber
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aperturgs -r-eeuig-f-ed in a mterial with excellent water vapor transition
properties. RURE eRdnipid) &hBrdbebit {dstilG HRELREIT AR Sthd BEopa Rk kel predht ihibAtidni &/ be
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cnm) by & ifortresin(far.fiberglds) fornmed fromthe resin inpregnated strips
(measuring 3 inches (7.6 cm by 41 inches (104.1 cm) of this Exanple 3
wer e foundeempidle an average passive water vapor perneability of about
2500 ng H20 vapor/[err]-hr (when nmeasured under an atnosphere of about 45%
relative humdity and at a tenperature of about 22 C). Four cured flat
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50 kg/cm. A sanple of two resin | npregnat ed sheets which were nmade in
accordance with this Exanple 3, partially overl apped, and cured to forma
laminate, is shown in Figures 4A 2@%{3 4 56 In Exanple 4, a resin
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prepared in accordance with Exanple 3 was wound around a plastic core
havi ng a dirae teRimph, amb@idpedit. cfting MaRAR witdin theGbdpe of the lpRserit MvehllorAhdstprdpred
pouch, aifGcdoRandeaas Exakiiie PloBeuibielaltosiimpisgratedistrp abP fHchds|r.€ ciif widdahdiabaid
EP 0 290143Gnthd31(3¢5 dij) tng SHIBLEtripS reactvaehg a IBhgte bf baLa t 4.5 Ghchels 358004 Okbre\ELS from
opened, thisdnatdriaargl wdis ivdividahlly betled rire bigight\pahohes. iLbte, thesectve Btrips dergirgnicbe flom

t hr ough wéieresmsttive ghourhéscand ddsted acmbrdingrtd thalKCOF methed ket dorth|heratadthe feisin drhprégdmeted
scrim Téuis obthis driaanpdes 11t Weee fowriuco bayel a aipan kitejic cdefficiamt obiittion piathpd 0@4.st | ng
materials of the present invention to hold resin and to avoi d undesirable
m gr at i ofxemAld 121 ow of the resi n out of the material and onto the sides of
t he pouch 5 during storage. Ie S In this exanple an orthopedlc
casti ffy maf"e‘?'? a’fa"P%E%{‘é‘B?eidﬁ a%'“ 3 - é(’ '“éhec???peb}/ ‘“&P’qsﬂ‘t‘, %‘“ AV R’e

t hi t d
the. proclid %m %E)% IO %rge@g i emoﬁcg\edﬁ %%’Pﬁ‘f‘ bt T ,?%
except ) ntaunm Al OU% d%rarps o atTed I'ethalle resi

Kevl arJ eld. jsse res'
g @b ma@rexta.y ordl & oowh.
ppli

obt ai nedtraﬁ1 pngt 2{%
under thgp e uma‘l) ,lmmaet %! ol il Qérmﬁﬂ'pfhgxéaﬂi@ k)

0z/ sq Y UgichéedIn Bk an extensibility of about 13%in the el ongated

di recti on ENEIRBIn Anpleghated Birips( S43F halkng BierlgMaf abbasisditnds (B8l GR) W66 o frdm Thel 18£ N
(3. 86d7) iIn&e@Es. &din)Qéngtht P niafhél] s theafdividull stph W8I S8hibd h\airight gdeHst. Lhlaf/tehdh of he
t ransver gsedivé @ips @dre (ravhevad &rom thdl. re{fsife Pouds dnaaestatin ad@pdah@OwithiCth@ 860RL 1. 5
i nch (3. ddethod) seb ot haein;atest e Stripis wor) foundihe hava @cdan diadtic| coéfiicient ofthintioragfabtutir s
was simozx to that found in Exanple 3, resulting in a material wth

excel | ent Wee 48 incha(i23r9 ¢m)devgiii of saterial we¥hewred: and tested fa alr perendablilignin pecowianse wih

| ayer g othe aihgermpatiiibpledtiset fodis hareiny When dested) fourfcurerliflet IEmingiest farmed g this metarial o
have a p@%cﬁllwa\ivamm i fryers. maghiayen F“P?SPSWQ(ﬁ inches 8 M) by 8 (nghasyS-Hom)) were found
vapor / [ ePfvefR sygron aifeeraariity of abrut 91.0m°airiiesons en ap i piptstye diisptalaf 4bou 4
huni di typsé EF°!§'§°’&"&53%@r W3S imeosed belyrsp thegwo #idesefieach BfPglPe £ ol | owi ng t he

pr ocedur ' anple 2, a cured six layer ring fornmed of the material of
this Ba °22was found to have a ring strength of about 33 pounds/inch

(5.9 kg/cm, th%%xa YN Pfedlc b M{; Snafehid WRhif the "o &8&%9&,1? i@ E' al
W thin t &R Ex aﬂ&’d?@ iricfds (?@X ddrid ? Ehdwgﬁi

Wi t%/t hegpr, ggg gb% s Bl RO £ 66t et eh%y

pr opetd i @ficdp Eﬁ?ntple m'pr%g vﬁt QYé‘sm?tﬁﬁﬁd :ﬁé féWJw'irB Rompdambiad th

pol yester fabric of Exarrp 1. Exarrp In this exanple, an ort hopedi c
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in accordance with the [pP®¥8lire of Exanmple 1. 19™a° qonwoven nyl on

f abhie havi ng properti dsis@mteagsis@pioinprt h i n t he [abssaey sgeci fi cati on,

| nstead of the pol yest grBénadi chdoridé Exanple 1. BEfanpd@ 8 |In this exanple, an
ort hopedi ¢ casti ng mat gr PBit00xiliconeriuid KRows@ooing) of [t hed-t edent i nvention may
be 40 prepared in accqrdéRtlert-itylid-naty! phoedt BT ¢ of 048 anple 1, using a
nonwoven acrylic fabrid NaxPHE73EpenGaiide) os set| f6#4h ijn the above
specification, instead |oMEMRESHWShester fabric df ExBhplle 1. Exanple 9 45
In thi®s exanple, an orthopedic casting material within the scope of the
present i NTBeabodlistadl)ingoalicnts Wsad €xthbinad aeiCapplibe e ehe\striph of fvaw@eio pelvhisteefabric in
Exanpl e dccordsicegitrethe) provedivre of BaimplerioBach siip whaiben sprayeds omigptpsudiames witheTergitol ™S et

f ort h i nNe-A@inzgcrdanespwithi the pratadum of Exeapled apd sdaled ipayl ariight eeuch.ligter, thedpur 15
Exanplg iich @auem) lond SrigOverqrermiovest opetheil respective ppuchrsprad itested arsechgamw@r tha)|

wi thi n t KeOsmeiped sst fortthkerqin: dhoamatinsypeafoyng o e a mearyfinspimeasticipr obitelion efatew
wth theofﬂ' ocedure of Exanple 1, using a nonwoven fiberglass fabric having
properti es Ta&4&iagh (F%frgc ) "?5‘9‘!‘ H’ématﬁrdf\/@a%‘iﬂ?é@f‘? testpq fonalr peragability aggordingdo the alr

D ol yest efenr% qy e ,—&M d four cured flat laminatés formed from this material (each
aminate havmg six layers, ‘'eac Iayer measurmg 2 inches (5.1 cm) by 2 inchss (5.1 cm)) were found to

have an average air permeability of about 200 cm? air/second when an air pressure differential of about 6.4
psi {absolute) or 449 g/cm? was imposed between the two sides of each laminate.

E'xample 14
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fibergl ass nonwoven fabric has a basi-s wei ght and Is resin |oaded within

t he parameters specifically set 55 forth herein:for fiberglass. Exarrpl e 11
25 EP 0290207B1 In this exanpl eg riolp edic casting material within
the scope of the present invention was prepar ed I n accordance with Exanpl e
1 to provide a resin inpregnated strip about 3 inches (7.6 cm) w de and
about 144 i nmhiis ekakipe, @ stip) (abdd g .inchésV@.65dm) i vide, an@aubbut N8 \ihdREs @81 &AYtdAgPdF the
about 14. SohwiwbreBev(edGaldic O Exampier EwasUinprbgratst tvith he i&inadt IERdmpleat3Cusing 1 procedure

I ndi vi dualdf yExsreplé dd Haweer,r ini @it Expdpls hidsthe Lredultant rdsineinrephatedl Sttip iWas coMéde with
renoved f rGyandier ! H8VQ inraesopiagdei wib tequhdse efridantms 302 Thevesuttard magridl @rad then 16560
met hod $etin fegprdinch withethe KCOF methedssehfoitimfvarein) thig naateriat wésfmind fo have askineicogeificierk bf
wer e f oundriatien ¢fabeut 82hean kinetic coefficient of friction of about 0.24.
Exanmple 12 10 In this exanple, orthopedic casting materials within the
scope of tH@mpe &ent. invention were prepared in accordance W th Exarrpl el
measuring 3 |nches 7.6.C 144 I nches (365. and nmeasuri ng |nches
(5.1 cnf’ F’% é?ﬂ%%??‘t?ﬂé’m PFF@

D ¥t 'gc B i e oppp & o
the resi n%'lo‘gstl "} (éb° :eabﬁ' %&ﬁﬁ %21]3? §11‘:etr1 ?ﬁg b%:tgg °
| pr egnat % c .d5§§d t 41 E‘g%%%s'% 4, 1E m n r m lm Pz?ﬂéi.' were pr p?afd in

vessel co gﬁ,p,e %5 3 cfnﬁ%% <O from
f ial
148.5 gr aroxaMe ih Q&o %Eeﬁ?h ﬁlUpO@ O ¥

Exanpl e,;1 ny\/@fsm Hbthyl-
Vbﬁd I’nﬁﬁuh&uy\?e'iueb ErPalH rﬁ' cﬁ Datét,

250 M beakess thedo mbsc\bbrelteaeorneae&rdaﬁce KOOFGhaldl s¥iRérh rRAMCHee Srifd wekdJ

With a spasudlde hdVaca fdam kibtidOcobMSrd oMarfetionTaBBG G425 ITie Addinin Clivé QuiBsiéWare tested

pol yest er asevkdirg tb fhet KUDFIRRAIIBITOHN IbreiH Withl tRS€Beptioh Thatamedkator Hippilty ocddar@i(KCOF

| Npkegnat etbcsdurd fidps 1esmd(2) Was/onfiieda inl oitidg ivbrd€) theadd Gthidr fidd3sttipsolvasiestékbin 2 "ary) stateer e

cut from tieemdad4in2i@ coefficidmt ¢f3icTiorBof dhiepe fiversgiphtestbd inaliealry sthte wasndbterrhieed th die athotitial

strips werdd4sealed in airtight pouches. Later, each of these five strips

wer e r enovedTHer4grinchHEA19 ama dgnath tof materiah ofcthie oxampié was Stred] andtesierfor arareoeeabiiity fin

t he KCOF reegorgoceswith the) pif Rermeatilihtestt dgbipgh hergin. Whanj tp%‘?dd\@ﬂec'ﬁmm laninales, fasmed

mean ki fetfiop s pipfigl fagel larginate having iS5 iRvers: sagiiarer (90@3"“9?11@“258(511 §EhbY 4 Mghes (%l

I ength of At g found,lgch a&%?‘éﬁ"%ﬂﬁﬂ at' é’gff'l? "F!be %'PP‘H‘ 16% R gifsecend 'Pﬂ a @ik Bregsffc e

with 25 t I’i’gfe'&f‘tfa' ?Jép%ﬁﬁlpf'l(i °°'Wﬂe‘?‘i’°ts@ d gachdamigate. ,r o g

Lhth | e e ;@3; ”?*6% T fne%’i%mi;ﬁ%s%o

have an average air per of about 91 cnB air/second when an air
pressure (gxg,;’%se,rété‘al of about 6.4 psi (absolute) or 450 g/[err] was

I nposed betweerr-the two sides of each lamnate. 30 Exanple 13 In this
exawl e, Ay ilboamsi ¢ casting material within the scope of the present

I nventign was prepared as follows. In this Exanple 13, four strips about 3
i nches (7.6kafp@ 16M de and about 15 inches (38.1 cm |ong and one strip-about
2 inches (5. T cm wde and about 48 inches (121.9 cn) |long of the nonwoven
pol \ ester 35A Bahiter (pn@fallbx)giass essl epipped WipT £ 2Tatne d 264 kit xa318as1 (Gx1x&81) Meflonh Pe
foll ng npeeiprosditiorpfonneliniyngep alirge line, and thermometer was assembled and\bdigedh ithittogemiat e
143|_ (UM @ﬁn’t)mutes to ensure the entiresHp@Ftus)\Pas completsly dry. The following chemucaBdeed to the
chl ori de reactor through the addition funnel i ogsier g2t §mingte intesvslse | ui d ( Dow Comi ng)

0.18 2,6-Di-tert-butyl-4-nethyl phenol (BHT) 0.48 N ax PPG 725 (Union

Car bi de) 42. 47 MEMPE cat alcyé}ﬁ.cm thg)7pvﬁt5/ he

above-listed i E r}at]ef ‘;PBJOWEOQLU“UI med—and aPpl ret—to—t é§1tsr|

nonwovel pol yes ccordance with the procedp

Each strip was mc (ggi [N both surfaces wi th Tergif{ol[&frr
accordance wi th Eﬁg )

of Exanple 37 and sealed [n g
pouch. Later, ﬁylfogﬁﬁydi EeAeQBlbD( 38.1 cm long strips vvehe,sr mg
their rgspecti vep@w Risn

adested in accordance W th {hey#g0

forth herein; It hegeasURibPSarii@ye found to have a mean ki N et dgs6C
friction of abomemPe 22-{ilhenyla-(4- ﬂGrbhcﬂIMJethgxﬂdﬂyI]Jnfbfwbliﬂe)O Ktog

and tested for—arr—permeabt | +ty—accordrg—to—th me—arT meabr1ty—test set
forth herei n %%q‘o}‘ eragewgs g lljlaril Cur ed fasatLG VISOOSI aI gr?ase(?r'lrﬁe sselowas gﬁ!?oran
S 3 ?At o ofth Iructich 16Wet "o Tefdass” ol to

mat eri ass (; & &l
(5.1cm @Eﬁarh%&é@% 1 I\W\fs rémoved! By gtvﬁth the agitator, thermometer, and addition funnel.

The vessel was sealed and the resin was allowed to cool for 24 hours.
The resin was coated onto three inch wide knit fiberglass scrim as described in EP-A-0,181,731 at a
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have an average air perneability of about 200 cnB air/second when an air
pressure differential of about 6.4 pSI (absolute) or 449 g/[err] was

i nposed between the two sides of @ag gate. Exanple 14 26 EP 0 290
207 Bl In this exanple, a strip (abou? %d:i:nches (7.6 cm w de and about 15
inches (38.1 cnm) long) of the nonwoven Kevlar[err] fabric of Exanple 5 was
i Npr egnaiesial cwvitdnb oft 425% B wsigiet§ THEXDEEY fibAc3wasSdoR@riéde iivng dolls 3.68Tm Brasayl ie 13
However , lehgth. tThess rdiix avatel packhded iRdividualiiLihtb aidisturecirbdl pbuthése Teredapsl aftsk Loaing\ewd of
coat ed wihe Ioll€yvere ampackaged |n 2AS% Gelative hungidityCemvimement tatid tutdo Hir o ¢a4unich) lergtiandp| e
30. The reesigt individuaiha indhe mdistuargrodfipencheested 5 i n accordance with the KCOF
met hod set EpchrG0P6ipar @#H;samplp svasriheetdstell apgotdirgdarthe KGOFmethodadeikérined plve. The
coef f i ci amplepperp fqupd fodwaverf megn dineticerogfiicientst Hrietioncof 989.10 In this exanple,
orthopedic casting materials within the scope of the present invention were
prepar ed®28Pedf| ows.- I n this Exanple 15, one strip (about 3 inches (7.6 cn)
w de and about 144 inches é365.8 chQ Ion %ﬁq one stri aboEt 2 |nches (5.1
cm) witle artp QYNing ropt was PrPRYeq: $oredgind aged Q’J"Qt%ﬁﬁp't" g ot Prample fabout 3
inches (7.6 cm w de and about 41 jnches (104 .1 cn_long) of resin

i npregnated materi ﬁ wer e pmpmir:a!d in accprdamidel wilt h Wianple 1. Ten

strips, each havin , Tz I €5 (|30- my,] were cut from
15 ong; of the 144 mcf'gi gs"%h ride o enog'ft hs ofE%Berl al ;%d:ch pf these ten
strips was sprayed|w tBnnp%Oy | BRbrdd me St | Pxanfghn cor,;cbance w th the

procedure of Exanplie ﬁﬁ@@(bowyﬂbﬁ.{.bg;ual I y peal egzi n jan aiygti ght pouch.
Later, five of these gufi ps were tested i 1 acqegdanice wi4gh the KCOF net hod

set f orth herei n; 1hepeciby@nioh Cirpige)er e [ oungrolio hlave 78 nmeah kinetic
coeffkei ent of fridti PRGILHWhioH Cakide) The r pnailoieag f] ve2rd rips were tested
according to the KCOFMeamMPEod set forth hejein8bsth |t he \¥kcepfion that the
wat er di ppi ng proc B ' : omtted. In
ot her words, thes em &?P‘\SIE E&X%Q@egggv$.§ok&§d1§0}.§t@ﬂylﬂher""a tate; the nean
kinetic coefficient of friction of these five stri%s tested in the dry

st at e #nas dBE aiprial eps iestadeacensding: toghey KCOR ethag apdheibitegiz meanciigetie é?FGlcﬁ“‘cﬁ‘

mat er i al fgion pH}-28. exanpl e was cured and tested for air permeability in
accordance wth the air perneability test set forth herein. Wen tested,
four curB®™PRIE | aninates formed 25 fromthis material (each |l am nate
Qﬁ;“) n SI X Tle)?aj‘ f\é d)ang res%cvpas ﬁ ag\e/% PgaSeZduaéa E&kaegretli Q&:J%%P (oE\héL?rSé%urQ tXf %@Hg Itljgs (5.1
ai r/second when an air pressure di fJarnnfl al_of :.\hruf 6.-4—psi—(absol ute) or
449 g/ [err] w&s Irrpose@em@@'ween thg two st of eqch | aMtfate. The 41 Inch
(10441 cm | ength ofgqmrf@sl al of tHis exagwl e was tlestedsg@r ring|strength
in acgprdance|wi th péRopcRemEdure sdt forthasy Exangle 2. Toe averpge ring
strength of the ringsecse®t ed was ddterm nesrst o 30 e abouss30 poupds/inch
(5.36 kg/cm . |Exanpbeaod6- 21 Bound |Lubri carstas 35 Exdanple 168A 3.8|liter
(one gallon) ¢l ass BEEsel equippedwith a 887 cmy 2.54 cA8x .31B cm
(5xPxk/8") Tefl on[ ePPE-4281pel | er, additi on28dennel , i t rogeBOpurge |ine, and
t her matret er s assBR@7ed and purgéd vvlth94ﬂ1trogen for 48730 m nufes to
ensure the enfire aMsMPEtus was conpl et el y¥3d®y. :Thd fol | ohfhg chefr cal s

were added to|iNg: b@@@éoer.ss.!smyamgrbnetmouamhgae.aueémanwabmbrhp%ﬂ@oooand at 5

m nute | nt ervé l S+ Mlcul \..UI.T VT (97 V\l /U 45
:32?12 gt 2 14 nal was este)d according to the KCOF method and exhibited a mean gneg g@efﬁclegtgofé7
Pl ur oni c Ii"°5!6§3 BASF) . 148.0  4.00
DB-1 00 Ggem cal ) 6. 66 0.18
But yl at es—)gﬁy‘ér—exy t ol uene ( BHT) 17.76 0. 48

50 50 ARRGrofiiR: dibddMend abtwdei red by reacting dried polysthylene oxide glyco! (available from
217. 45  ynieh g§b| 6z Caboviald™ o) fhbirid@ﬁimethyl sodium sulfoisophthalate in a 4:1 molar ratio at
1109. 56 abodR28250viIc\Pne presence of a catalytic amount of zinc acetate. This diol, in an amount of 15,164 g,
(4-[ 2- [ Llwaetdmybined witd -1020r Graas ioNiimpth@blnmapahe bkt thi -nitkuirg Wab idie) by 4feofldping with. 25
55 Thew] ThigvaOther elfagyetlaBoctly mtbuaihitragen parg@tmeshl edtdning 26)55T gramé yf Isonate

i NCr eas et3LTHe gva BEIE|and\@5; g betimpestanicyacidnAtel eixind fariabdut g hawss atwebaiit 66:8aF G, e

t enper at omoducbiasttiaasiered &t souaral BI85 Eérl(anamelion)glas iBrsend eealed weder @ nifregen blagjet.

exot her n) tQye fjas cortaininD222ybrarys of fomaboynsnifenated wsthare resitywad hepted ABS53§i(158 1t kyifor

t her momeflopt twa helrendi thanaA3 gramsrt R.2'-dimorpholinodiethyl ether were mixed in. In a dry room with the
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The vessel was sealed and the resin was allowed to cool for 24 hours. The
resin was coated onto three inch w de kni t fiberglass scrimas described in
EP- A-0, 181,731 at a 27 EP 0 290 ggQ/oggboy in content of 42.5% by wei ght.
The coated fabric was converted to |nc12 3 rolls 3.66 m (12 feet) in

| ength. These rolls were packaged |nd|V|duaIIy I nto noi sture proof pouches.
Ten days alinRity Rékibti aBbut 25%¥alab hukRity, B! rSsin/Veds @her RPASKSHEH EIreb ThoiR widd dhiERBiglays
hum dity esanmh 2o pieatislyadescrioet attaOrefd cawent BBi0RChy) wdight Thé Soatda ket wasbdtbrted to

i ndi vi dualtivaivel faottidngthsby sdraliing -opto golyettitene ltees af cutting Ealeligtt Thé&6 ramnweid/parkaged
sanpl e wagndivivieslly iremoigiate-pooiqodéheg t 0 t he KCOF net hod descri bed above. . The
sanpl esswer eFifeompnihst dteh eoatinga thesamplrs were itested efdrding teribe KEORK mehod. ThesefsafplesD.
Exanpl e 17efeQound torhave f gleprpkifetigycaetiiciem olfrigtioppfcdMr ed, coat ed and aged

according to the procedure of Exanple 16 Chemi cal W (9)

W % | sonatfemaiei20 | (Upj ohn Co.) 2183 59 0 15

Benzoyl Chloride err]. 700 (ICl Americas
I nc.) P 4% (aAbout one mon mlrtﬁ@ )several roIIs of this magp n were sprayed onl 8
BHT oth sides with polydlmethylsnloxane l%l)cs Dow mng)Bat |3|5@t ing we rg m 8ﬁ g@g’ i

270. 1 room w;’h tb§| ﬁﬂ&%‘ﬁ ani{jlwn?eé%atép 2doe)Each length oflraﬁ'_c%nal was ed % ?&Eﬂ’%

55.5 " Pl ol | Ave.%P& B eBAUNNEI I o 1
stearyl e Q\?er n5§;ra &:Eb\ nr«@n St bge ! J%Q)F\ ﬁ%dw 3’%
and eXh' b'tltee mé%tgd 'emﬂtWaQ rE)P drs%HéﬁmvalQ' IE'SQIH)IQ 'WaQ{fou\ga hav &d 30

The f O\%M|Jn€§f|frrétlmo_@f epared, coat d packaged according to
procedure of Exanple 16 Chem cal W (9)

% | sopat e kémple 21 2045 S 58.4 35

Bengoy| 20CHTOT I dE 2.5 : . 07 PEG 8000

157.5 A hydrophilic, oligbmaribtBol] 085 prepared by reacting dried polyethylene oXide3glycol (Carbowax™
.18 BHT  600) with dried dimethyl sodium sulfoisophtfifat@in a 2:1 molar ratio, at 220°-2502Q, iPfAGprbBdnce of a
280.9 catalytic amount of zifgg @cethfp. This diol, in the amount of PRIR@RS (.11 eq.) was combined with 128.0
047. 1 grams {59 eq.) PPGaH25 and/Hfograms (10 eq.) PPG-1025. To the stirred mixiyire7 Ynder a nitrogen

1. 25 Notbe sweapGrerp @dded 3. 1.0vgos Gt Hzl t'd*"O"t??a?ﬁ?n ags A3 tdireqiphalinogiaiiy lethero f
appr ox. 860H03{grams ﬁ'ﬂoseqr)ré@é‘l“? Afstwite 'P ?%’H"“ﬁ'@dﬁsd "r“@d fioeehermandrstisieg Wek

ang thl Elclf"%f_'g““’g;? ﬁ'?t‘!‘ éﬁi’f C|ent of fricf £
A e )
ot e T e G e e

dried df’ u og"g oi sophthalate In a 4:1 nolar ratio at about
220-[err] d & esence of a catalytic anobunt of zinc acetate. This diol,
in an ano —164 g, was conbined with 1920 gramnms of trinethyl ol

pr épane arﬁg,;Fg,lg@a,,gwgﬂg;n% was dried by azeotroping with toluene. This was

then char to a nitrogen purged vessel containing 26,559 grans
of Isonate Sa e RhowinglBa@pid, tdHicawst shrayed Of 76tdAReSabing Nage ASiable ot as

m Xi ng f OrsCaVOHCASYR [2Qidmprisitly aka iberdidds k@i inpteftuatddrvil We tsodyatatd-fimiGriabgrépdfmbO
sever al 3.res80 Spriajigy wésOateonglished n3ingJéitherSa madifid aitdrsie al £ SprayrdeSysems] Wheate, L.,

bl ankgt . Gmeigirgri/absdrayi nozzunik? Stherwiasrindicdted: Beth aides/al trethfeoresd srthyad. Shé anaint
resi n wes ohtvid e upit lefiglh oftapefwas coptyeligd by the sbred etwhighdhet therwag rayyn aast the fsprayer as

2, 2' - di noryehat PyreeHiainghlp flew teterof e serayiig@perratye: | n a dry roomwith the 28

EP 0 290 207 Bl
Example 22

45 Dow Corning 200-300 cs silicons fluid was sprayed on both surfaces of a casting tape as previously
described at a total coating weight of 3.95 g/m?. The resulting casting material was very easy to handie both
before and after wetting. The sample was then tested according to the KCOF method. The samples
exhibited a mean kinetic coefficient of friction of 0.52.

s0 Example 23

Dow Corning 200-500. cs silicone fluid was sprayed on both sides of a casting tape as previously
described at a coating weight of 3.2 g/m2. The mean kinetic COF was 0.62.

s6 Example 24

Dow Corning 200-100 cs silicone fluid containing 5% wiwt Aerosol OT (dioctylsulfosuccinate sodium
salt) was sprayed on both sides of a casting tape as previousl_y described-_at a coating weight of 3.2 g/m2.
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humi dity held at about 2% rel ative huni dity, the resin was then coated onto
threé inch wide knit fiberglass scrim as previously described at a resin

content of 39.9% by wei ght. The was converted to twel ve foot
| engths by rerolling onto pol yethylene cores and cutting to |ength. These
rol s were packaged individually in noisture-proof pouches. 5 Five

nont hs afheaheat RinbticlUPDF wab©.46.anpl es were tested according to the KCOF net hod.
These sanples were found to have a nean kinetic coefficient of friction of
0.46. Exexgplpe 280 10 About one nonth after coating the scrimin Exanple
19, several rolls of this material were sprayed on both sides with

pol ydiaret hylosGoming 1200-50G silicdn@ @uid sortding 1SGPamwiimg Keleitid @ vae aprayed owbotly kitlesoff a3. 4
g/ [err] ¢asting teheyas prowpusiyi desrribereat p cdating weighh of #.3ci/m3roh dheimesn kinklisGOF284s OBAC h

| ength of material was rerolled and sealed in a noisture-proof pouch. After
about 4 F¥PRL several sanples were tested according to the KCOF net hod
and were found to 15 have an avera e k| netlc coeffici ent of frlctlon of

o 40 "rn ad‘df '?'ng‘ﬁ'“ ;efevfﬁﬁﬁ pe&o §t@! ?'Pn d,
k| netl c & °a'" ﬁtﬁ'gg q(f"SW veam T m '“E ﬁ.uon A‘ﬂéﬂ“&“g t°

I ce r.lre met o WBS oun crefﬂcu tof
ol i goneric prep o reac i'ng dri ed. ene oxi gl ycol
(Car bqg/vaé,[aglrp{e]z-,GOO) Wi t h dr| ed d| nmet hyl sodi um suI f0| sopht halate in a 2:1

nol ar rattoe,—at [err] in the presence of a catalytic amount of zinc

acetate. ThHigs- QM)'metHylaeé H%&yn%ﬁhy%ﬂox&e%@d%& hailffib thont\Petrafch BidiheindM th
128. 0 gr a4 fs166 Wik SFbydd tfbcﬂh?- riaded off&sfihg5pR IS plevididiyEfdsdrib&d iea tiid Roatil@ whibi
stirred o341y, mbiBe This tnatblidl g G3ted For HERBAcativESrGperidsl 86tording td)tha KEOBlhthod 46
gr agp/z0esraask foul 1©havde, mekn kidetigcasMisiert of ridiiohk Pl | nodi et hyl et her and 403.0
grans (2.80 eq.) Isonate 143L. The reaction m xture was allowed to exotherm
and stirExanglew®8s continued for 2 hours while the resin cooled. The resin
was coated and packaged according to the procedure of Exanple 16 except
that the rdspolydimetived.3 willuoraopyisijoxeuei aytilable BamebiercinEystenmscast RYI8hwen sridved t o
t he KeEOFomebdibeidesrad cesing 19pe asiprevigyeiy desgibed g £ fqtat ceating waight pf 233 @3- ptep This
Exanpl esmE‘?'anasF’Gﬂ%%Pr B Wbricating prqpertien accarding 1o they KCOR methed angd war dovpdl éxshave pe
f1uid vva'§'93§'[5‘f"&§}’é’8° iFony ofdriclipn ¢f$69- casting tape available from 3M as

SCOTCH onprising a knit fiberglass scriminpregnated with an

i socyaha t| onal prepolyner resin. Spraying was acconplished using

ei ther" a rjg éﬂné qr(lﬂsgn d.p%r? sué‘xXJ. ”Qn Pleh %g%f op;og 58 aiab E fromP&tialch ! e

1/4 J spg fou fieat
Pt
Dow

sprayed % hﬁs E‘:Brdm!aéte =N
thes Deekioc@i m&ﬁé&g fo&-ﬁR@h%@% @b'ﬁﬁbupéo%ﬁ‘rclts bt friEtloR Y. 5535 We
regul gging the flowrate of the spraying apparatus. Exanple 22 45

Cor ni ng BRRApid98 &w33i | i cone fluid was sprayed on both surfaces of a casting
tape as previously described at a total coating weight of 3.95 g/[err]. The
resul ti ngolgesd Cangprisai o Hydrbphile Grovgs y easy to handl e both before and after
wet tjag. The sanple was then tested according to the KCOF net hod. The
sanpl as Bxawlei30ed a nean kinetic coefficient of friction of 0.52. 50

Exanpl e 23 Dow Cor ni ng 200-500 cs silicone fluid was sprayed on both si des
of a casti fyaempE” é§7°p@ék9lyéﬁm§4§)d%@’§'@PPﬁf9m Amerigancyapamide) was epated @pto 3 castigo np.
The nean'@Rg: ge! bt',e fram3M a8 Septahoast 2 gs E)Fé?%q“@ 2829 pRing DIRTAIPTY Gorodcat £ goptipg weight

si | i cone%4&,9@* cB‘ﬁ %"I“HP siing, {39 YRS BRIpchacsPrding-tq e KCO§ ) maof 584, fundh iR @v& 8 di um
sal t) “%a®eadinglreet ‘Henb 9 §@320f a casting tape as previously described
at a coaglangle_\ygl ght of 3.2 g/[err]. 29 EP 0 290 207 Bl The nean kinetic

COF was 6~ anple 25 5 Dow Corni ng 200-50 cs silicone fluid
cont ai ni NG al215384 Wolelhar eloht 9d| HFor SLENE o idp ON. 52608 a2
Lape G Bl o svnggséﬁs' ﬂél%cm@" é;aanaf@zaﬁé b %Eﬁ 8ol bPampANe

nmean Ki ngy, lafa Edding\Rsight oP£2 g/m2 The resulting casting tape was tested according to the KCOF method
and found to have a mean kinetic coefficient of friction of 0.42.

Examples 32-42
§5
Surfactant Lubricants

In the following examples the surfactant(s) or surfactant/silicone fluid combination was sprayed, except
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Exampl e 26 10 A tertiary structured pol ydi net hyl sil oxane with

car boxypropyl groups at the branch points (avail. from Petrarch Systens
Inc. as PS-402) was sprayed onto bgply o gdg.;; ?f a casting tape as previously
described at a total coating weight of g/sq. nmeter. This material was
tested for its lubricating properties according to the procedure of KCOF
met hod ands wated, oo theGurtfade bba eastingla@Nwikchtadel was aRibiislyCdeddtibedin Exérldsi 22F2904n air
0.49. 15 Buampheusdd tolspfedyonAsdhaterat Inyhabe casbs i Rastiidhesadry toospyay®h thel reatdriabia a éot
copol yl memolterasateaib wbich casenthéonaieriat svlidiiedtammst ihstantanemislip SiGexpasiors gridaexit ¢roro ieo
bot h sur f aezals. Bth gidestol the castipenalerialyere/fogiad With etwivalerit belintst a 't ot al coati ng
wei ght. 8 of 3.41 g/sq. neter. This material was tested for its

| ubri cat | fePRie¥ferti es according to the KCOF nethod 20 and vvas found to
have a nean kinetic coeff|C|ent ~of friction of 49,

pol ydi net h IcaS""S ‘%ﬁsqu"(%?“b é’i ’85(’8'%22&%‘!"?5633?@ ?qaﬁ%"ﬁ'éf‘@t&f"b

descri b&d gg{ E g?p% /asV ?sﬁ talWas
t est ed for’"aﬂ 'd'"%:F% t °5'?: %’%‘E '8°?€&89"‘r?é z it was
f ound towan Ki netlc coeff|C| ent of frlctlon of 0.69. Exarrple 29 30
A (83-859 yl (15-17% di phenyl sil oxane vinyl term nated copol yner
avai | abke f reygRedousdyr Suray %@ EBated o a Iastihg oGBS a%ﬁvt&ﬁﬂ%%b%ﬁ%m&l& 50.54e'S

of casti NGcdoriNg 16 fhe PFdRYdURHSH Exarfiiss 80 htEdatity waightOds 3le i irhd @suivib SMtingfapedwas

0/ sq. et @dsted héoRiingdd M6 KBOF Wthod A @Ad foavd 4 MednkinbiicCRéHidit GIBGH df 0LS.
according to the K nmet hod and was found to have a nean kinetic

coeffi,ci emkangfle 34 i ction of 0.55. 35 Exanples 30 and 31 Pol yners Conpri sed
of 'i:jydraopﬁ [TC G oups 40 Exanple 30 Cyanoner[err]m A370 (a pol yacryl am de
avai | abl e f rimnfdloeing casin Wasamepaied.cgoaiad snd peckaged @pdogling te diwt progpditre |9k Fxample 16
avai | abl e ekqepirthag Nie Stan@woi™t hSEJavaifablg drom frefiebGanb-lwas Rigst dripd dsiemgyeavater.br at or y
screen at a coating weight of 4.8 g/[err] The resulting casting tape was
tested according to the K rretmqmand oqngl(gl;q v [a 45 nean Kkinetic
coeffic®Pent of friction of ( Eearpte—3+—A—+H—0866-0l ecul ar wei ght

pol yvi nyl al cohol avail abl e 'F‘ES‘ﬂ‘P W{Th Cﬁ@?ﬁc §25 H N. 18251-6) was 50

coated onto casting tape as pg- yhiHgrige scr;7 g ? anpl es 22-29
according to the procedure df Pe a vei ght of 4.2 g/n2.
The resylting casting tape est ed acc dI Op. KCOF net hod and
found to have a nmean Kinetid gheiki ci ent 11tlirsl cl 468 0.42. Exanples
32-42 55 Surfactant Lubri cartgta,{dgpoqvhngéal I OViolad xgm) s the surfactant(s)
or surfactant/silicone flui HAa-oR—was—Sprayed—except 30 EP 0 290

20%B1 as noted, on the surfadgarspol t?éEﬁthwa@éu"omwefn‘?gp@ewgne

previ ougl y described in Exanpde lasmlepr avajiableifomibjenpehCB yused to spray on
the material. In nbost cases it was necessary to spray on the material in a
hot nolt en Swisandtetialais td3ted acmrdingh @ HelKEOF mbthshdnd dkHibitedla ebanidretic COF of 0.35.

i nst ant aneously upon expansion and exit fromthe nozzle. Both sides of the
casting nixampleads wer e coated with equival ent anmounts. 5 Exanple 32 Casting
t ape as®previ ousln}/ described in Exanples 22-29 was evenly coated with

Met ar i n[ er r ] Geperol” 922835 wes;lﬁwaxepee@thémam.%aeww o 3t 31§oaH0% 1veight 1083-2-3.8 gim?.
Lucas Meydpe Teﬁ'd“"g cestipgmafprial yas veny sligpety whem petnthe\Ropp Kpetie COBwas 485 g/ [err]. The
Metarin P was deposited on the casting tape using a vibratory screen. This
resul ti ngm t ape was tested accordi ng to the KCOF net hod and found to

have a ffean n ki gr‘gllé ag_ -ggfdl:sl e(%-'se']:;%aé % o mn%téoe [?0 ks e for% OIIE()I(?‘W) fhsd on both

Sodi um doqgr%x %f é‘s Jﬂﬂ Bev;vag%]pln - la r% Snd very

descri bed sligbe e procedure o
coat i ng wel ght err

50 Example 37

The resul t| ng casting tape vvas

Tergitol™ NP-40 was sprayed on both surfaces of a casting tape as previously described in Exarnples
22-29 at a coating weight of 3.6 g/m2. The mean kinetic COF was 0.27.

55 Example 38

Brij 58™ and Brij™ 78 were sprayed on both surfaces of separate rolls of a casting tape as previously
described in Examples 22-29 at coatihg weights of 3.6 and 3.8 g/m2. The mean kinetic COF of each was
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tested according to the KCOF nmet hod and found to have a nmean kinetic
coefficient of friction of 0.23. Exarrple 34 20 The follow ng resin was
prepared, coated and packaged ac §20PB he procedure of Exanple 16
except that the Standopol [err] 125E ?gvalla |l e from Henkel Corp.) was first

dried to renove water. 25 Chem cal

W. (g) 0.3%¥nd 0%7) @speadvein 143L 1435.5 52.5 Benzoyl Chloride 1.9
.07 DMDEE ( Texaco) 77.38 2. 83 DB-100 5.0 .18 30
BHT Example 39 12. 72 0.47 PPG 725 1117.5 40.9

St andopolTerr] 125E* 82.0 - 3.0 * (Standpol m 125E is the sodium

sul f onat e dfthogpets ™mEIARD avad\ghrayrd @Gboth surfaces of a casting tape as previously glesordled| ur vl
et her avEidmpiss @229 aim Wkahtoeling(rsight of 3R-R.G9/smnimeter. Jhe maan kinstic 6AF wascdatanhined 0o

t he KCOFP®PHod and exhi bited a nean kinetic COF of 0.35. Exanple 35 40
Gener ol [err] 122E— 25 was sprayed on both surfaces of a casting tape at a

cofatln of 3. 2 3 6 g/[err]. The resultlng castlng material was very
ety gt et fw'wnﬁéﬁﬂ o T L
was sprayag ‘oictus s"? @a ) %gg t'" e g o 6
g/ [er P] ¥ ces of a lfeH usg %IC in xy aens Vzgra)t/ pg’?hy 9, /mWe hi .The
mean netl C r%&ﬁg so Exanpl e 37 Tergitol NP- 40 was sprayed on

bot h surgmﬁf a castl ng tape as previously described in Exanples 22-29
at a coattng—wei ght of 3.6 g/nR2. The nean kinetic COF was 0.27. 55 Exanple
38 Brij 58[mhydousBnddpdl™ £5E Isoditin 68 ¢? a 32 m%ﬂhmgmebqaumﬁsﬁrfé@%ww addéPakat e
rol I's,of maienastsid 1ol BEEsiRENZ00MD®ESHL 10 SO%IWHRE Gnd the REaINTY Bisitud dvad Sprafed on
coag,ng Béth gibésSof af cating tp8 @s Preo@ly[ d@sdiibed it ERanigR3 22120 REEdatingGreighDéf 2Fahgmeis 31
EP 0290206 rdan ®in@it GOFOvaS 038, respectively. Exanple 39 5 Et hosperseTm
CA20 was sprayed on both surfaces of a casting tape as previously described
in ExanpEsmp@2229 at a total coating weight of 3.2-2.6 g/sq. neter. The
mean kinetic COF was deternmined to be 0.26. Exanple 40 10 Anhydrous
Neodol2 er r |Tha Rligwingyesin formulatipn west prepad gpd canyaiod pecardiod tq e pecssiue of Pamele Was
added i nTi® #p|adivesgeyE" (UR argiabipdimsE. ideRontde Hemounpd Co- Yiningon. Delanarm.ig Ayt |
and the PE4R Of RYYS 5??'[9Paé'°V\%‘t@x\ﬂﬁ?dayg‘ﬁp'l?ﬁa‘%f'ﬁ’"@u‘ih? opeeal gruciurg {ECHHLlatie as
previ ousf%f"'lﬁ‘é'é%‘rz RO Exanpl es 22-29 at coating weight of 3.6 g/ nR. The
mean kinetic COF was 0.43. 15 Exanple 41 Anhydrous Standopol 125E (sodium
salt 8f a 12 nole et hoxyl at ed | éhamédah sul f at wWhg hlWb%aflded In a nolten
state to hot Dow sili ¢ 14’51\!%@0% Y TO T 24555 offs, nd the resulting
m xture was sprayed on bhoRiedes of a casft i NG 4t hpe gas| previously -
descri bed in Exanpl es 23,,,,% h@,fno bihg onedegpt| ofsed. V- 374 p/[err]. The nean
ki netizg COF was 0. 38. cal) The flol | g@i hg agsin fornul ati on was
prepared and converted Bﬂtordl ng to t he procedur @eo] Exgnple 16 The slip
addi tive, Zonyl[err] URpega2d @hibrecdrsiasn E. | . guP@uals Hesolsenpurs & Co.
W | m ngton, Del aware, | Zorgi™ UR (DuPont) 134.4 6.3
(%
40

The resulting casting material was tested according to the KCOF method and found to have a mean
kinetic COF of 0.93.

Combination Lubricants

Example 43

The casting material was produced according to the procedure of Example 16 except that during the
converting operation the coated scrim was sprayed with Dow polydimethylsiloxane 200-100 c¢s. The
spraying was done using an air atomizing nozzle at approximately 2.65 g/m? applied to each side of the
casting tape. When tested according to the KCOF method, the samples were found to have a mean kinetic
coefficient of friction of 0.33.

50

‘Comparative Examples A and B

% The following resin was prepared, coated and packaged according to the procedure of Example 16
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m xture of polyfluoroaliphatic ethoxylated phosphonates having the general

structureferr] [err] 30 Chem cal

W. g W. % Ilsonate[err] 143L ( 190%3) - 1083.3 50. 8 Benzoyl

Chl ori de HB 27 rpanol i nodi et hyl et her (DVDEE)
58.4 2.74 35 DB- 100 (Dow Chem cal )

3.6 .17 BHT . 45~ PPG- 725 (Uni on

Car bi de) 843.3 |39.5 zSH?H“?aérrl U ?"E@:n ?"’”’ 134. 4
6.3 40 The resul ting [ d®tateTty 143t (dpjotalConap 2048s0ed 588 dr di ng to t he KCOF
met hod and found to have h Bewayl Chloridst i c COF pf G.683F Codl}i nati on Lubricants

45 Exafpl e 43 The casti nj PR&t78% (Ualon Garbidgdr odudea28aclcd8® g to the procedure
of Exanple 16 except that| @imethybEthanclamipeiver t) ng 9@Bef at-2or) t he coated scrim
was sprayed with Dow pol yHiNeArP&Upigx Gakidg op- 11004ck. ¥hg spraying was done
using an air atom zing nok:KB2L{r Biegvdki mat o] y 3B885| gl 9%Ar] applied to each
si de of the 50 casting tape. Wen tested according to the KCOF net hod, the
sanpl es’®wer eTtistiehial washerea adcordiaio b REDF MmemELirdieRHiRIBY a Aoarf Kinetid £oRofaos0. 33.
Conpar at i ve theastphieg reéin waslprBpahdd, coated aktEpatiabddaistdi@ing 6 HelprodBdireddt EReripRoi6

coat ed and packaged according to the procedure of Exarrpl e 16 32 EP 0 290
207 Bl Chem cal W_@WW T i sZ3L (Upj ohn Co.)
2046.10,, 55.30 Benzoyl oride 045

PPG- 725 (Uni on Car bi de) Isom)" 3481 (Upjehn@8.) ) 446101 | BS-Bnjol ami ne

9.28 .25 Niax [err] A p®enxiiChiridear bi de) B0 10 130 LK-221 (Air
Product s) 36. 94 1 DEj0q (Pow Chemjcal) gt fer 3H100\as19®4t ed according to
t he KQOF met hod and exhib lpgﬁ'-’ﬁ”'?@'a'l‘\c?{?'ﬂ@tlc R9283¢| 2306 | The fol | owi ng

[72)

reskp/ was prepared, coat ef 2 0 d| o t- procedure of
Exanpl e 16 Cheni cal N'axw PRpnion Cagpr ‘5 'ﬁ gge

| sonate [err] 143L (Upjohn Co.) 2046. 10 55. 30 Benzoyl Chloride
3.70 . 10 DB magial s weseld @ndordirig)to the KCOF gigthgrdand exhibilgda PR@. Kidtic COJn pidrye.

Car bi de) 1% kgen foungi3thg She[Jackeaf ig\given segyanatenfinstional prepolymerctends to peak ggring cure.
Ni ax[ erd%] Ascardingiv, JRTepelyroess Hh'@fb;‘a"e a Iqnpger  gpt time thap thppg exeppplified herpin, yaay pob exhikif a
accor di ng kngfict feF redighnast ez fncpmpaisivg Bamrias Aot R ibseaupe C'Q‘Dha%f‘mlp’%ess?‘{
has been fsﬁfﬂﬂ?ﬂmY ﬁhfhettﬁ‘? ?pa‘ﬂfP@ddF t‘?f 1egRing festRroespse- SIherglarey fhg {siptive 81

Bccording - Pept b e et
et timg R s S P Y5 SH b i oE O s VT CT e e T ageer

hi gh as % 60 j4 Compar ative Exanples A and B because cure has not
progr esse +ciently at the tinme specified in the foregoing test

procedure. THET Blopng: oxkriflo iElidlol 16 EithiagdfanG Wiidrdhin BOHRR! HBLS of Bt §dopica
accqdi ng sn.&n&heat%é’ﬁe?ioaun?ﬂ.cm% % st ﬁi&&e&&"f Brfl g compari ng

resul t ss0f  t iR 1diBwihg feSih wid SBIRFATERE conVeHod BtoldmY tdtBe MBddd@d bfempie$e,0f cure.
30 Exanpl e 44 The foll ow ng exarrpl e i | lustrates the advantage and synergi sm

bet ween the use of both a topgtcal DTH\.,TJIU tca e nd a l|ubricating
agent (Pluronic F108) added tlo. (HE%sif sYkPe éﬁ’ The following resin
was repared and converted adcemdigl4sio tihaiepsor&ddr ef of Exanpl e 16.
Chemi caie Ww. g w (% Beveyb@hioridd 431 26 P16276 58.5
Pluronic F108 148.1 4.0
DB-100 67 0.18
BHT 178 A48
PPG-425 2702 | 73
45 PPG-725 10459 | 283
MEMPE 48.3 1.25

The resulting coating material was tested according to the KCOF method with the omission of the water
dip (Procedure step 2), i.e., the casting material was tested in a "dry" state. The mean kinetic coefficient of
friction was determined o be 2.18.

A casting material prepared ‘according to the procedure above was sprayed with Dow 200-100
centistoke silicone fluid according to the procedure of Example 43. The resulting orthopedic bandage was
tested for its lubricating properties in a "dry” state according to the procedure of Example A. The mean
kinetic coefficient of friction was found to be 0.80. .

The mean kinetic coefficient of friction of the silicone sprayed material wetted in accordance with the
KCOF method was 0.33.

50

55

Example 45
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40 ' Benzoyl Chloride 2.6 .07 Pluronic

FI08 . 148.1 4.0 DB-100 : 6.7 0.18 BHT - 17.8
.48 PPG 425 270. 2 7.3 45 PPG 725
1045. 9 28. 3 MEMPE _ E,Aﬁ 290 gt 25 The resulting coating

material was tested according to .the K rrethod with the om ssion of the

water dip (Procedure step 2),. i.e., the casting material was tested in a
"dry" st dthis exkinplenseBiofth bt biCthe @essénitlg inest prefbrréaOerfibiodidibnte pf Wha prasedtdnventoad t O
be 2. 18herd admetd lotyicasttie ncaporgpedip@ra@siacoateddshag) for @rthdpedip nec bdbis exaaipey the was
spr ay edoliowitgresio waP@épatel) caatedi and ipadkeged iabdordingdo b piccedarecbbExtimnly 160 t he
procedure of Exanple 43. The resulting orthopedi c bandage was tested for
its fubricating prop rbhéﬁﬁcain a "dry” statp angPr PIwgsf ¢ the procedure of
Exanpl e A. The nean WKprete—eoetetert—otHectpA—wasifound to be 0. 80.
The nean kinetic coeflf sﬁ’f%‘ﬂa‘o‘f""w’l‘é‘ﬂ on of ¥fe s|18%n¢ sprayed materi al
wetted in accordance t hod was 16753 . afpl e 45 33 EP O

290 207 81 This exa t nost preferred
drox olu ne ﬂwt) 4 y p
eﬁﬁéftz ([i’ a‘qééﬁg‘ eﬁ"‘(’ﬁer €l a,

méw—

enbodi nents of the pr rfcant is
I ncorporated into a rje t forfo use. In this exanple,

0
-D.g:%dm
o 105
T S50
N (U L—J_UI W

the follow ng resin ﬁluBF.;QP-%é?@;Asﬁ)O ted, fngspackaged §ccording to the
procedure of Exanple |1gemPe . 482 Ghyp cal
W (g W (% | sonat'e—43+—Ypi-ehr—Cco— }9? 56. 4 Benzoyl
Chl Or | de si lgnal was tested acc]()rd?n5g to the K()(())F5 B’ﬁ'th%l artd %(E)ﬁva&r%want '8?%% ﬁ%eﬂﬂgl‘—fﬁf

fricti
16 83 gom e for(e'?r 425 Lo Zf? resenl) inventjon 424 ky ortI:ilb%lec g;s?yﬁ ? lym on
Sa(r)b;vg do not em %%? gster OPE ﬁ"{leto S&! tf? ﬁ? %acz g%i j_and mold ?‘

catlon so that the underlyi str:btu I b can be pr

test ed aiEOklidibr Fuldee o s BT oo Lo khg ddrl

coef fi oldble % cﬁlérﬁafgbé) Br Adn-glasiP of arsarr&agah@ th&6r3E QB Gyhich tcah Be SRRB th Haliess he

Pr es enlexpenyt@ tharQdtheP heWIAERS of FARE Sfling rikiidriae pREINEy #afbleng Material s 20 which
do not enmeQytesdhitinientionOmay’Bsé embaitd iy @the¥detitid torr@iORtholitadpartirgy WoRt it spidt dron
and Frolesksbial icharadiatisiicag The pbictiddi mboainenisadre tth deUddisitdrati g alb @aspeces prlgtasr e Of
t he | i mlostative e ot msEctivy. Thal socrtead thshin@uotpn 4, hirataé, dndicated dy thenappendpd cleiensi on.
Fur t herather Hisanpbye shen foregoiog mibscoptiopr Al ickkmgesnwhithacdnye withirh dheenipaning zant | range of

nat er i ahgvaignéycdf therdaires are tot eeemibebgehvithieeiigicopeon - pl ast er of Paris casting
mat i al s and whi ch can be made to be | ess expensive than other non-plaster
of Paridai®8sting materials presently avail able. The. present invention nay
be errbodl ed in other s ecific forms WlthOUt departl ng fromits spl rit or

An. priopedi eria
Al ?'es sa,swwam%gm m‘;{a o Feimf?y shavm ?;i;nﬁgﬁ 1@5‘3"%,‘ FIBRIET e

i nvetion® e _prepo. yn'ier res IS i :}]ﬁ‘t;erst &asgldby
the f or egpiig, o 4 el } nanﬁ Sl o and
ange of Gt FeﬁéMh S 5&w & s ségfs&aml ?uneccﬁ 81 o SC@Pe.
30 A a mit g ag,,,@ ARbE mh@fial. CONMPrising: "a nonwoven,

stretchabre fabrlc conpr|5|ng flber bundl es and apertures between sai d

fi bef’ Bungh asinopddic suppRfBtelalisd ddikar inbtiaMl € vihersal ipdrng ipRighttian inity sail

fi bers haglepdynhdn tresins kdi€ acnwolearisdiie thaefehn 162ado a5% Bkiasibilityin @podionpaed disstion

whi ch is iwherangreas egl(2i potm) ohdisiapplied sdross @S.8h etnie e Incly abdio ofieronedversabrit. f | ber
bundl es so as to inpart sufficient strength to the nmaterial upon curing to
be uged. adn anhopedihapeatt matsighpodefingrkin emi Rrbcerling Fleim| wharsinrihe fties i gaahisaie diber

bet ween f béndle s erighled ssapds baaeriewlly geraipide enepietterso as to pernmit water vapor

perrreabl lity through the cured naterial.
An ‘orthopedic support material as defined in any precedmg claim wherein the average cross-sectional

area of each said fiber bundle is from 0.2 mm? to 1.2 mm?2.
% 5 An orthopedic support material as defined in any preceding claim wherein a cross-section of each said
fiber bundle contains an average of at least 100 of said fibers.

6. An orthopedic support material as defined in any preceding claim whersin the average diameter of

55 each individual fiber in each said fiber bundle is from 1 pm (micron) to 30 Lm (microns).

7. An orthopedic support material as defined in'any praceding claim whersin the average void volume
within each said fiber bundle is from 20% to 98% of the total volume occupied by the fiber bundle.
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2. An orthopedic support material as-defined in claim 1 wherein, prior to
i npregnation W th said prepolyner resin, said nonwoven fabric has from 10%
to 45%exten5|b|I|ty in the el on gsocg tion when an 0.908 kg (2 pound)
|l oad is applied across a 3.81 cm (1. nc%I section of the nonwoven fabric.
3. An orthopedic support material as defined in any precedi ng clai mwherein
the fibersThi§ eRmple S8 Rrtl oRCbl Hhe! PRSIR MRSIOHBIBRIdOSMBRAMBRts bt Qregéit Grivantiby
paral | el wief £B&und WbHidasY is indorpdiitedintolHORGIAl catcdlLEASR lidr oRRUpEdid G8e. 1A ShislBlampeCthd N
any pr ecioubiving resinavag piopeéds cotedind pEcREgRE Accdiddg Jo the Ploteatvalof BXample@. each sai d
fiber bundle is from0.2 m2 to 1.2 mm2. 50 5. An orthopedi c support

mat erisal as defined i nf@pQ gceding chrarm 5s-section of each
said fiber bundl e cont 6%‘%\ average of at % ﬂh %ﬁ’) said fibers. 6. An
ort hopedi ¢ support mat o Isbrste 143L @elbhmesd | n a NV939r ecpdB®tg ¢l ai m wherein the
average dianeter of ‘55 Benzowgieiide ndi vi dual |bér75| n d@8h|said fiber bundle
is from1 [err] (micr gB‘t‘BO@BWFB?“P' al( i crons) AR-18r { hopedi ¢ support
mat er 7%l as defined inj Vg-‘ ?@@&Yﬁéeﬁ(ﬁﬁﬁ Nhes@ian t R48aperage void vol ume

within each said fiber 472{Unian Carbidg) 5 0oy, bof e total volume

occupi ed by the fiber 7%5(33 a’,_.'@’ 0 29 7 BlL “Ji s| exanpl e sets forth
one of the presently roR g?  PA&enbodi nkn 4%'zof t g, pfesent invention
where_a bound | ubrican l& maor parated intb a fesln coated sheet for

ort hof)sedl c use. In this exanple, the follow ng resin was prepared, coated,
and packag&is setetial (Nas dpsted apmlfprfed@d‘ﬁ‘ﬁ@: wpthed angyixaibited 2 measiinetig cosfficient of

O 0
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chl ori de From the foregoing, it is sperythat the pyeggat |mnb_9@ero IWOW@QP dic castmg materials 6. 31

0 1 whlch do not employ plaster of PanB y @@Ibﬁ ? old nng
PPC!}P&'E’B“ tt@hth bone str cture m e ro Iatﬁ 15 e)

888 8 duQ@p pgf re g}x_l?:mon provndes t£ § y rt ope 5& p %‘En |c

46. 2 pr se Ia?g es of nonl;%%gr o] ris astl d whrch FI %@ le S and

exhi bi t ed InOe% maP b feai:ﬁéd?eg in % [ 8ﬁd Bﬁnso |th ut‘?ﬂiparﬁ:r{gqmn; ﬁkespmt or

foreged n&senh£| éh§ra§t§’%€bs W‘fﬁé bddl ER5IdIm ht@V§5‘ tih Q8 RhfKrddeR RORsFetYonly as

or t hopedjiG£is bid bt Paalglve 2t r% S86HeCHR #80nvaRon ST eRYord) liiichBd by theRPpdneh8lsimy et
exhi bi t  gREAmEAGY | the® 1RGyBInG WesthiptoR. AN dhawBdsOakin tdmb Withii B8 mMéaning2Ad iregiodn SO
that t hesquRléicy ¥ thacidhns sre d Beliibriced Withinither scopsh can be properly pal pated
throug(g the material during application. Further, the present invention
provi descmmst acky - ort hopedic casting materials which preserve the
advant ages of non-plaster of Paris casting materials and which can be nade
t o be | ebs Apxpenpedicy suppdematertalhneomprising: pl ast er of Paris casting material s
presgent |y avas hanlybyen, sisichable fabtie comnsision fiber hundlige pristeppiiuyesthetwoameaid foar huAdiet: her
speCi t§ ¢ epehsaigifiberdundiaromansingraoplrsiityf fitess haying iptersiges eebetwenn; ad -
char act eri st i & §urabig proprhyner iresiagvhichiis IPHIARE iglodhg Bteﬁgc"é &H@Pﬂb?a?df' o jspid
respects orﬁ'gy byadigs)sp gg fo,impart sufficiany sireppth 1o.op pategil ?) 61. qﬂ‘ °p°d'°
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I nvention i

pogt imafexil jfhile lop %, PRAFUY, PP e
t he \LgregoPﬁ'd"td@?(:ﬁpB't‘?effﬁemt%“ 'élﬁ'@%‘é ﬁ?éygone wi thin the neaning and

range«nf 2, Sy L&‘e@% géor{ nmgteﬁgl aﬂs”@eflﬁerdemt 8a|me1 thplreﬁc Sﬁl,r%tﬂb.%gﬁat?&' Witt? GE -
30 Olaiffs %rﬁvo%mmethmr#%ﬁ to 4550 GRbrsBIifdn 118 SRRV EBetion
stretchabl %mfo dé‘os%&@%hn‘d) Red fs'aBSiod Ry6AG @1 @M1 5URGH) sabi6rSor RRBIIRRNerSEabE.

fi ber bundles, each said fiber bundle conprising a plurality of fibers

havi ng i fit enSdrthépBdic bhppore Rl 89 defifdtltin 38y RoddhAEILIA viNbRPThe/ RIS ifi 8th BaitMibezh | S
i mpr edhat edbuhdi e bititet B 89 151bb gaBradchanmeno adiadothdrber s of sai d fi ber bundl es
so as to inpart sufficient strength to the material upon curing to be used
as an or s.hopetthapedici pyppot mawtiat as défingvhinlagy preceding glaimhehepginethe average brotsreectiondl | ber
bundl es sulpstaahedch kdid fikenpade isdeth GOmmdtoti pet-nit wat er vapor perneability

t hrou the cured material. 40 2. An orthopedic support material as defined
i n cl al n¥-1 Annethepegic swp'bmﬂ'@@' Pﬁﬁﬁfmaﬁnvd?‘ie"ﬁﬂ't‘mc@'a|W°’ﬁ¥‘ép‘{ﬂs§'ﬁﬁ§ﬁ°"r‘§§?‘?‘? said 5 d
nonwoven f dBribendimeentaing an avetpq of akises BckeAd BeISi ty in t he el ongat ed

di rection vvhen an 0 908 K und |l oad is agpl | ed across a g &1 5
i nch) seﬁ't iAoy \Ag?%ﬁ % in any preceding claim wherein the average |ameter

each i m v: ual flber in each said un fo is from 1 um (micron) to 30 Lm {microns).

7. An orthopedic support material as def_ihed in any preceding claim wherein the average void volume
within each said fiber bundle is from 20% to 98% of the total volume occupied by the fiber bundle.
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3. An o'rthopedi C support materi al as-defined in any precedi ng clai mwherein
the fibers in each said fiber bundle are oriented so as to be generally
parallel to one another. 4. An ort port material as defined in
any preceding claimwherein the av épg‘igbg(?%ég sectional area of each said
fiber bundle is from0.2 m2 to 1.2 rrmZ 50 S. An orthopedic support

materi al @s AledinbRdicisbppdi naidfidt 6E iR if bRy FFCOBRG B4R whereh ARSweTghtdfisBil ndfwoRAC h
said fiber begidli€dhoBd.Rgrads pét sqived MGSr @ lourb pbrasatdre Ydd) tO84.Sgtbrtls par BQUake. mdler AN
ort hopedi ¢ s@ppeicks parkquaiedlardps defined in any precedi ng claimwherein the
average di aneter of 55 each individual fiber in each said fiber bundle
is frons 19] e ¢rihppradicrsoporttraatedial gsadefifed (inrargyr wersiling laimAwheint $abpedwares (apiohds
material as fief 2.5®2ichsazraperresetsquyge contimatenierodDnoftshid aperareage sa@rainad| une
within each said fiber bundle is from20%to 98% of the total volune

occupi ed B% Arherthppesisrsupppridnalerial as getinggl D@0y PETEIRE oBim mhereip theodyeraae: sizeupf et
materi al as ‘i!’éﬂ‘q"?feﬁf“?"hoéﬁw [9?@(:’@’6? ng clai mwherein the weight of sai d

nonwov €h fabrl C |s from 33. rams er square neter v$1 ounce
yard) 1o e i gzary RERRREER S MeRRAR ApByRyyn METE B A,
or t hopedi c sﬁ!? ??F? ng‘wﬂ‘éef'lafk?ﬂ I'n any precedi ng cl ai m wherein said

nonwoven fab |c has from ur D t| er
(15 to, 6? é}fs?f FiL eﬁée?rassdﬁﬁ'ae em a" &Iﬂ? Sidm V%{e{ op:‘{jﬁ%n%g%pporlc

mat er i a as 8e I nel T any preceding clai mwherel n the average size of said

aper t ur es 44 Saf 5 Ebddic3subpia herbf ammedlﬂ ahy prefBhiny’ (AR RAEen saidRRRAkdverlTBbAS isal

as defined igynRRY phjieffibitdstiib 8043 Wher ei n” sai d nonwoven fabric is a
spunl aced, hydroent angl ed, nonwoven fabric. 12. An orthopedic support

materl ab ag Aebinopddicl s%pﬁdwmaéﬁceaume&inadnmpvdaami Hlair aWhereid FAIONOAWOVER bl is 15
conpri ses podonRRl polyestosfabi cafolriebRpalicC8083) p@t@ 8 mBE, eontiiddn Aas defined in any
precedi ng cl ai mwherein said nonwoven fabric is Sontara[err] polyester
fabric, stislsa @Bd@dic3Gppoit Aaterial anddfihariia dnycprevadingeldim wherein isuficientprefwfymacudsin is
any precedi nigpegratedin the @pnwora fabrin sypivdivab the fesin réprespris Bum6SHs te]98%rtly weightaf dweer
fabri c,2 confloelveightof fteyorthopgdid Supperbmatgrial. 8 mesh, condition A 15. An

ort hoped| c support material as defined in any preceding claimwherein

suf fi ci ent6-phegstipRadisrsuprodmptarial g3 defined ip.ang draceding diaire WHaAAER 0.1, grame 10,047
that the r esﬂ’ﬂ“sr dprrslsmersresin gimaprie 05928 SAVEY %‘F\jﬁ’f Odto 01" of the gpngioven
wei ght of thé rtSrthopedl c support material. 16. An orthopedr C support

mat er i & S Ymdlerial & de Gl gl m e§| clg| \;r ngm rc%‘
%%ggl ﬂa‘%n"&ﬂ.%d g n Y ,ﬁbrl
nto

?;fézggﬁer e i e MM ik

as defined i n any prece [ ng cfal m wherein from about 60%to about 100% of

the totgl 1ar&aomope°ue Q,pa&teﬁ\mﬁae%s BHFBd nﬁa.grms&hhgia&matﬁe%n Li$BAT RERAE iaihaff
sai d prepol y&ripridiiSé RydrS bOsakfinblerdP SuPMARat MY & Bassidd watdrBrapi? pimclSIE 6 & least
support nat esgodingd0dado/MERl When MBYsuIRE BRRE ENGmESpAdrELVIREUtA6F réliive htkidity 2Gd &

| am nat e conpeeimpérixgre@f dapeescof said material said | am nate has a passive
vvate,ra,;vapor pernmeability of at |east 2000 ng [err]vapor/[err]-hr when
measur ed 08d8T otnpadicrappdtemeteidl as idefined H58hyr récading elailmuwherkin ypaanyring a-daminate

t enper at ur e @inpasingLA lajees of said AGiteridi Said Aminatettiad prealt Rermeabifits of romn Bkemeir/seepnd to
defined in a¥ W%’W%WW@MV\M’@P@ differpniipl %abquhgﬁowlqnérfﬁ ﬁﬁ'é%eéﬁﬁﬂweéﬁ‘ Hg 6
| ayers of safi¢psebPeloMiPt®said | aninate has an air perneability of from 30
cnB ai r/second to 370 crrB a| r/second vvhen an air re sure dlfterentlal of

about 4602 '69"5 ding 9'%‘5"“’20.
An or t hopedi %°"§"95§ 'jgﬁ%"érsf”g‘ a'ﬂ"éafq ﬁ@ nggﬁ%'a‘éﬁg %@E fat :&e ?t%g%j 9
after curi ng )‘f"}f EARE "c‘)'n%? z7ss|an§|" a &L @4 eria
| ami nate has"& r| ng strength of at least 178.6 g/cm (10 pounds/| nch) vvhere
the ring lzanﬁlrpa&h%pmssuapdﬂ%rﬁ Bl dofinel i &Y resedifCiGH )Wh@rgq s§id qésﬁﬂ?&@fsoé}gna{% 08
cm (2 inchesgnetigid, pdiyurettiiie BlobohHRe &HF. support material as defined in any
precedi ng cl al mwherei n sal d resin is an isocyanate functional,
pol yur et haneArpmraQ&dﬂrarpp&eﬁ.h@nar 82 defindd R dn QAR iy AN elsin ldedurablo pAépolymer
defined in aryn R Rea@rtda subrodhanavhadr Sirface &iteb rBatsaDIxBIbIR LYrdliy Eoafficisd 9f Fctios of
pr el ubrdscat edssshanhn.d. hat a maj or surface of the material exhibits a kinetic
coefficient of friction of

23. An orthopedic support material as defined in claim 22 wherein said prelubricated curable resin

comprises a lubricant at the major surface of the material, said lubricant comprising:
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55 Jess than 1.2. 23. An orthopedi c support nmaterial as defined in
claim 22 wherein said prelubricated curable resin conprises a |ubricant at
the nmaj or surface of the materi alEPéQ#‘]djzd i cant conprising: 35l EP O
290 207 Bl a) hydrophilic groups Wwhich are covalently bonded to the curable
resin, or b) an additive which'is inconpatible with the curable resin, or
c) a combi nak) HyarogHilicoups Whidh)are @kl BinBbdto ¥Ricrabibl RlsinCaNt IS present in an
amount such b)etadditie which Btihddmpaem itk the BiirasM rebik,ictt i on of the 15 naj or
surface of t by combinatioabfd)and®ss than 1.2. 24. The support material of any
precedi ng @hdwheréimsaid dbridant ie ptesed drdarc amouliaduen thainibe kiblgtia eodfficiebt of friction of the

Ot hopddi s oiwes sufade of thatneteriallis lesstthapitiem st r eckbaren Vi esstoff, der

Faser bi ndel und zw schen den FaserbUndel n 6ff nungen aufwel st, wobei |edes
der FaseffThelaippet meteriebefamapreceding clfimderiuse inedhopadlieschen i hnen LUcken

auf wei st und ei nem-hartbaren Vorpol ynerharz, m't demdie FaserbU ndel in

den Li ?f‘t?'!ﬁPg"Gh%n |hren Fasern 15 i npr~gni ert sind und das bei

sei neffl Harte e| ne genUgende Festlgkelt fU seine Vervvendung

al s orthbpé’&f‘%”éﬂé er e eg g e Offn en z

den Faser bun: °"5’ fﬁ"f’ o1 a‘@ﬂ? é’?igt

Mat eri al Wav‘vgber es de eme gft:he | n ﬁ:\% und
efﬁl’zgf ie ats

ﬁ%\rénalla Ch
Anspr yeh 1, 9 B GE a?%ﬁ x,% BSih 32%
| mpragni er gQ Nd@%& a?enél Neriiht, IQﬁﬁre & duﬁ ngcﬂéﬁ He thﬁ\ 45%
dehnbar i StdelnYrﬁW@seﬁthé?ler?’of%JI blelBbTBS SBYEE Genitdié Matbrisp waksdrGamiphRichBSigain er
Bel ast ung von. 0, 908 kg unt erworfen wird. 3. Ot hopadi sches St~tzmateri al
nach ei NEMOoAGpANISIhBE STRMABIEE RachRRFICK N &iad bl iokénhzeitflied HaZ BérMéseiofs vélabindni
] edemader vy Bgnloken it dei RorbGifReriarSio seifdr @BigsAdhtung WIRAD bisdS %S debnigdl Isg Qe éin
paral | el zumh eamikesenddsrstick a8s Viesstoffédwipa Bélasting SondLd08 Rgrarit@wormh wiidch ei nem der
vor her gehenden AnsprUche, dadurch gekennzei chnet, dab die durchschnittliche
Quer schnd-t Osthépidibrbies Stilmatddel nhcksendyUdet edorhBrgéhehden AnsptlichePdaderch gelennzBichnet,
Ot hopi di sdkkis 1699@@2@%@%% digdeserresorpdentient sind; dadris afgdvesiroiaralighzuginatsisn sind.
dadur & gekennzei chnet, dan ein Querschnitt | edes der FaserbOndel im
Dur chschhi ©Orthepegdizrbes §ﬁ‘§mﬂ9ma' dach Rjean Avit erhenoahoadanAepIGhe, dagurcingeepzaieinglches -
St Ut znat er 98] d'?ra‘dfrhswﬁé?'rﬁ Querschaitiichg dadeners ﬁaSAF'PE?PFL%E's 'aatrurbefﬁgt

gekennzej c g r _durchs hmttl i ch rchness e er ei rke nen Faser
d n!'r d(l,bln ?ng ‘1%8 gfnatfni der vor Dégg rch ennzeichnet,
ot hoFa o A 1 AP B9 PO, PP a%wsn S

dadur ch gekre'nnzel chnet, daR das durchschnittliche Porenvol unmen in jedem der

Faser bUnglelong habibches) §?ﬂ%zﬁw§t%nél NcrIG BT 85 Nofhbidekehadn! AHGHREBITRIAGE GokAEbIYMbE TENS

betyagt. 4Qasd dorQidrdhofAriiche Iﬁ%hrﬁ'&s‘s&rzjm Sfnkéilen BEE iR jdHoR) (ﬂﬁ"FaM e@@@ﬁien
Anspr biche, Milashtidbettgkennzei chnet, dab das Gewi cht des Vi esstoffes 33,9

bis 84,8 g/n2 betragt. 9. Ot hopadl sches StUtzmaterial nach ei nem der-

vor her gehe odReps4isshps Sukmatofial GlidhCoinddt & Niarhaigetitndn, Amdfriiche, dadath geiennébiciawst Of f
2,3 bis 62 deedag @ansehrittichel Porervaiamen inD jeds? dee Fasertilindel (R0 6ik tdsmpash sanh@sdn

St Uszrat er iFaderttiadeheiegen@nmehen Gesambvelugeisdettigh Anspr Uche, dadurch

gekenrzei chnet, daB di e durchschnittliche Gole der Ofnungen 0,3 bis 16
m2 bet r§ gtOﬂh@ﬁd'icbes Silizmeigdal insehheiremSeien: verpangehendgn Angerfichei dasiircl] gpkennzeichnet,
vorhergeherﬁ'aeﬁ’ﬁs,&'r?y'ﬁhthe%w@ss@&ﬂﬁ?%ﬂsQ‘e&@’ﬁﬁ?@ﬂﬁ&"hnet dab der Vliesstoff ein
hydr aul i sch verschl ungener Spunl aced-Vliesstoff.ist. 12. Othopldi sches

St Uzrmat ef disehes al Y, I for HOHRTOshos Lﬁ!ﬁer“cha RGHER, Gokennzeichnet
gekzg%‘zgl Lﬁﬁ%?@f 'E ggggg 8@%@?%&%“@@?8??5" Qf’ﬁ“ﬁvel seaaus Pol yest er

b h d
est eht . §i)éidlsﬁés ggz%a%ﬁabegggilr%t ré %%0 SFherag eﬂc?en An% &m ga% Oﬁ\\/ geke nzgi en

Al UCh
S(r;fltp;r a( eR) e?ﬁ_’-”g finu Bls 16/ mint %gtFa ers

s0 11. Orthop#disches Stiitzmaterial nach einem der vorhergehenden -Anspriiche, dadurch gekennzsichnet,
daB der Vliesstoff ein hydraulisch verschlungener Spunlaced-Vliesstoff ist.

12. Orthopidisches Stiitzmaterial nach einem der vorhergehenden Ansprliche, dadurch gekennzeichnet,
daB der Viiesstoff wenigstens teilweise aus Polyester besteht.
55
13. Orthopédisches Stiitzmaterial nach einem der vorhergehenden Ansprlichs, dadurch gekennzeichnet,
daB der Viiesstoff ein Polyesterstoff Sontaral®, Style 8043, ist.
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EP 0 290 207 B1 14. O thop~di scher StUtzstoff nach ei nem der vorhergehenden
Ansprl chey dadurch gekennzei chnet, daB der Viiesstoff ein Polyesterstoff
Sontara(f), conformable Style 8043E 6%"% l\/Esh Condition A, ist. 15.
Ot hop~di sches St Utzmaterial nach € ném der vor her gehenden Anspr ~che,
dadurch gekennzei chnet, .5 dal der Vliesstoff mt soviel Vorpolynerharz
i mpr agni end. OfHopadikaiRr dmzstbfftrﬁapaﬁbns 64 GrofbrigbtendbR t AREpr@dhe, Zdad@h S¥kennIBnaiiapes
Cesant gew Chdes ViesStoftlenrPdtipisterstolf So@birk™, chforniabib ISRBUAS shrese Modd, zormiliek Aast. nach
ei nem der vor hergehenden AnsprUche, dadurch gekennzei chnet, daB auf jedem
Quadr at zen®.i Gntopidisdizs SHlitznaasialofacie $iném Qb6 vdvhesgeBeordéry Agsphiohed @lh(;cmrdtasnnzenchnet

auf get ragen daBier Viiesstotf anit sOviellMoppollingrbére inpBighiert ish ek dag forthwaiidische Btdtamalerial zu 65

vor her gehendend08nsqineiSintamtaseitiis els dgmidtarrhesteidhnet, daB nach dem | npr~gni eren
des Vliesstoffes mt dem Vorpol ynerharz etwa 60 bis etwa 100% der

Gesant f | ddfreOrthepadisehes Hgjepptesik ragh lelapm «der vorlprgehenderpApspiehei idaduppb sgekennzeichnet,
Stitzmateri afes ﬁéfd?ﬁe@l% 'm%tﬂ'rq‘?é Vipstiefied Qﬁ‘smﬁ%?)?ﬂ@ﬁ@’mblﬁ‘ﬂrﬂ?"é pufgstragen sind.

gekennZ@i chnet, daB n rten ei n Sch i ch tof aus en ]

genannt en 'k %“5' *"3’8 ? 2’2"‘@" net,
unter einer gc"'eéel" ? e Ftﬁ ﬂs\/@h ™ P‘P mﬂ?ﬂ"gﬁtg?t 5ot 1207 89,
ei ne passive % ‘i"&&?«m qUeehP °§'%?Eﬁ?e|t von m ndestens 2000 ng H20/ M2 hat .

20 19.
20 19,0 s@g&gaﬁ}&rs@sstm&&.gma%ﬁ Bl 1 o R A S Wi s
6 Lagen des Beimeai G 0 55 o S0 b pf Hbrafien Vit Lﬁi%léhﬂé%&fo \a@va

g/ cnR zw sches, &N@dasﬁﬁ'\ﬁl&@er@h?tﬁ:fdﬁﬁhﬁ&m&t@ﬁ es@én@@oobmgtwiwn&h\hrsw gkei t von
30 bIS 370 cn? Lufts hat. 25 20. Othopadisches StU zmaterial nach einem

der. \_\/)orzhengedmadancbf&ssmzrﬁdmal okl WineM dye keRuAgoReriibn Ahspridi3 dedurchagekentzeicAgAN
des genannt edus Mathedena Hivteh et Sdniehitstoff ausra Legén desi @ednntBa Mahdls beb lefnemiiuftdraeckuitie-
LAnge von 7,6 wmetwatd5eigreethizidechem et Saiton das SchicOBtoitam sire rieftdurchig$stakeit wh 0 thisvon
m ndest ens 1378.c6®® Wigsrhahat . 21. Ot hopadi sches StUtzmaterial nach ei nem der
vor her gehenden Anspr Uche, dadurch gekennzei chnet, 30 daB das Harz ein

i socyarfat ?@rn‘R’EﬁOBW@P‘I'eéSStWW'P'eM%W@m pler WQ?H‘P@W Sespriphe, degjurghgelkemnzaichest;
Sttltzmat eri %P oif-Avh 6diagrended opnapeiprh Matgualschesiehendassingtoppiger Sebiehigteffymit einer Lange

gekennzei ch n‘é’f‘ 7 Ga ﬁ‘B upch eingmy) Pyrehipess WW&Q"}?A:P’E“’&W%{Y ¥on pindegtens d FR-G9/em h&t of f
ver sehen is i ne._ Breitsei ten]c ache des ter a

delt bah %s Sﬁlft 'éed dg@ﬁc@ S‘gekennzelchnet
Stomdbor 2$ Ha%'ﬁaw{i me'r?%g‘a'g &%%agreée;%;rhsfﬁ ﬁ%% dal des nit

ERENCEAR «f o it e bl Ao el e 2

hy@phl l'e dé%’i‘eﬂal? ﬁJnéiitré?&:H odfflzfont !mt Trz ren rz in orrpatl

Zusat zsgof F oder e| ne Konbi nation-von a) und b) aufwei st und
daB der Selnbeio aa%teﬁesl mu@fha&rm S8 CARPrudrE B8] Caad@ed 3BdAMYeibiiel, ddfBeslin®t Gleitstoff
Breit seit enfietbeia® nelfsard\iir£dn ddl Brefdefiaikichb edstMdribis Bigek@erisolr abfmersteder unt er 1, 2
hat. 24. St Ut zjmit@érm alirtbase Hae kivaeshtdebundsns hgdropieadppon 8agpr Uche M die

Ver wepdung i n byl einen(nit dempitiitb@ren M4z iNermpaitbled Zusatateff dder Mt | bre de support

ort hopedi que, cteingKewhination vama)undbl 6tirabl e, non tiss6, constitu6 de

f ai sceaux deaufweist ung dag derofehmierstefitin ejess seleher Mengeaigrhanden ist. deidias Breitseitenfidshe gesa ix
de fibres, cMeeiss onan Slowalungekopifizigntes velgntdid-ant une surie de fibres
prdsentant des interstices entre elles; et une resine fornd n

pr 6pol ynblzé' ClfizmstarieLpach sinem, dor yarhergghgndap ApRerigha fir die.Yeryendunady f'?fé’é‘h??g%ri s
entre 1®8s fibres susdites des faisceaux de fibres, de manlbre a inpartir, a
la mati br«gI vendieayans; st ance ou robustesse suffisante lors du durci ssenent,

en vue de,l' MH |dse% o] glg &Fu o J\ [e a titre de mati ere de 55
suppor t or't hop il H’pfé’%?.p J',cg‘r:’tsﬁ 4 BN Il Pl S i U5

fai scegyx degf é I} Pe@schycih bauRleibleS B BoRAnt arid b8rid deibhss pféSe Pddg‘ﬂﬁur
permettre ungRefh a vapeur d eau d travers la matibre durC| e

37 une résune formée parlun prépolym@n%:'d&%@sdble, qu%st mlvprégnéd danSles interstices compris
entre les fibres susdites des faisceaux de fibres, de maniére 3 impartir, & la matidre, une résistance ou
robustesse suffisante lors du durcissement, en vue de ['utilisation de cette matiére 4 titre de matigre de

&5 support orthopédique, tout en laissant les ouvertures comprises entre des faisceaux de fibres dans un
état prathuement sans occlusion, de manidre 4 permetire une perméabilité de la vapeur d'eau 2
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EP 0.290°207 Bl 2. Matiere de support orthop6di que suivant |a revendication
1, dans laquelle, avant |'inpregnation par |a resine de prdpolynbre
susdite, le tisssu non tisse preseqptéez 7eaé‘tensi bilite de 10 A 45 % dans | a
direction allongee, lors de |'application une charge de 0,908 kg (2
livres) a une section de 3,81 cm (1,5 pouce) du-tissu non tisse. 3. Matiere
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pr ecedent esésind aloSprépaltindls| sisditeSle fisdar B & @rbsdaY ané akiemdiitd derd A 5 o6 dakna
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17. Matidre de support orthopédique suivant I'une quelconque des revendications précédentes, dans
laquelle environ 60 & 100 % de l'aire totale des ouvertures précitées restent sans occlusion aprés
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terrperature d environ 22 - C. 19. Mtiere de support orthopedi que suivant

| ' une quél conque des revendi cations pr6c~dentes, dans 10 | agquel l e, lors
du dufci ssonent d'un produit strattﬁbgggggpglitant 6 couches de cetto
matiere, ce produit stratifie presente une pernbabilitMa ["air de 30 cnB
d' air/seconde A 370 cnB d' ai r/seconde, | orsqu’ une pression differentielle
d' air d' onviimprgettith & I8 RBind Prégolymeve R6ditp dansPOiBENdRABSSE) exi ste entre |les
deux c8tes du produit stratifie. 15 20. Mtiere de support orthopedi que
sui vant | 18in¥at§wetic srmpoe cdbapédigueesitiaaltune neelmnausedss veendicaionsspria@bidertds| dans
apres dur ci slemwienforsddudurqinserchnt t'urs produiit] stratifie gormeitant B cowhesdsr detiinatidre; cripodiit de
cette nfti erdatifiécorénenignine peiméabiité Wdsiwe dnle vapayi dlieaindiau anoing 200G mgt det vapeur de
annul ai re d' %@/midiews. lerpgi'@e aresyre (G UYnp \aimosphdeudenyiron| 45r% (hemidigé rolaepugtia une
stratifie anAuPsgtvedgnipm2d- ngueur de 7, 62 cm (3 pouces) et un dianmetre de

5,08 cm (2 pauge %Re 20 21. I\/atlere de su rt orthopedi que suivant |'une
quel con1qué9 o{ﬂ@efee ﬁk‘.fipe'étq'ﬁ??éd' trat é %"el ﬁ"@!cﬁt“&‘sr %’é‘féﬁg‘t@s f’a’line
e support %}g 1{%"%% Rgg il T ﬁf.ﬂf?;s%?r 5 s ©
pr ecedent es, ielle"g'air °“|"'f'°" g/F 4 wras ar lpouce ca o dur glles‘?sa cﬁtés

susdi te est pr~a enent Iubrlflee de nanlbre qu une surface maj eur e de

ceote MRt b@lGa@RNGd Sudpbrt GRAdpksGIeCRlvat! RS lqHIGnElR ddsObleniiBibns! PHCkubidd! dahs
1,2. 23. Mathqim, 5esdtilbhenPl L.haeadws@mé St EonlpBrian €y EMEHeS @b b4H3 maibre H3NS
| aquel le | a féduit RBatflslaCind Saithahcd deR! @PlRiTBMMlakd Bl Hohe 13816 dicknS(16 GUFBIRIEE),UN
lubriflant siprqlede RSB Ahdulafe 8@nd Bngubliridd 7@2 ¢M (8 Bbuces) 3Bun diamsfFBdb 8J08 cmCe
| ubrkifiant cempices)ant : (a) des groupes hydrophiles qui sont lies par
covalengse a |l a resine durcissable, ou (b) un additif qui est inconpatible
avec | a r esiMaidsude iserpeard | ogthopddiquecjuivamtel'uc® miélevaqueodes devehditatiots phécé(itrites, dans
dans | aquel |lequels I tising ést amet réginecdsi prépolgmere do pehprdihanuen & fagetian ispeyenates| | e que | e
coefficient cinetique de 35 frottenment de la nmajeure partie de la '
ur face d@|Matifwet de sepped torthepbdigyecspivant 'ung quelepnquendes ievendicalipnsperfesdaniasy dens
'une dfiel copyale 'aégs"\eéﬂl?eméﬂowéredwsc-sab@cﬂ'a@ﬁteétspré%@wwol@ﬂaeesdwmﬁr% 8¥uQans
| e donal ne o m@&@ cetigymatigire gpenisasun coefficient cinétique de frottement inférieur & 1,2

23. Matidre de support orthopéduque suivant la revendication 22, dans laquelle la résine durcissable
préalablement lubrifiée susdite comprend un lubrifiant sur la majeure partie de la surface de cette
30 matiére, ce lubrifiant comprenant :
{a) des groupes hydrophiles gui sont liés par covalence & la résine durcissable, ou
(b) un additif qui est incompatible avec la résine durcissable, ou
_ {c) une combinaison de (a) et de (b),
o/ ot dans laquelle le lubrifiant précité se trouve en une quantité telle que le coefficient cinétique de
35 frottement de la majeure partie de la surface de la matiére est inférieur 2 1,2.

24. Matiére de support suivant I'une quelconque des revendications précédentes, destinde 3 s'utiliser dans
le domaine orthopédique.
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