- 16 January 2006 WO 03/010216 | nproved Spandex Conpositions PCTI 21234
Rel ated Applications This application clains priority to U.S. P&%\ﬁ@é‘i’"@ﬁé%ﬂe
Application No. 60/307,154 filed 24 July 2001, the disclosure of which is

i ncor porated by reference 5 herein in its entirety. Field of the Invention
The inve directed to spandex. Mre particul grl the invention

provi desqg%(g&ddéio that is nade fromone or nore pol mpé?zﬁéﬁm have an
aromatic functionality. The spandex of the invention has inproved

resi stance when exposed Huprdved Spagiext Compwsitionsr e, i ncl udi ng hi gh tenperature
dyeing, with mnimal |oss of desirable physical properties, such as

el astic recovery. BackgroundelpfediApplicaioesnt i on Spandex is a Iong chain

sylnt hetlt c pol mapphbéa&icm@mdnw@sapmlv@aﬁmgﬁfémmowel g[lt of 1; segn}%‘?t ed
pol yur et h D as two, segment s a so
rubbery s gﬁ%ﬁ‘?‘ fﬂe&:gmlﬁ Yy @9@é‘é‘?‘?ﬁrﬁP?‘Bmﬁ}l*ﬁiélc%‘?r?wdsbé’d%'fc% is generally

made of cheppiliy eentieetgl ycol which allows the fiber to stretch and to recover
its original shape. The ha%edsoq mia |s general ly nade of a pol yurethane
whi ch provides the fiber V\n{h y and tensile strength. The

pol yur et hane Ekerintsaticp is W%wépmmoe@mmmﬂpmvmmmb cl ass of

ol yur et afse: Fndth POk RENADE: ke BN B ik iRGBBY. [ eacting a pol ymeric

glycol with a 'diisocyanate to forma capped polyneric glycol. If a

pol yur et kf%‘ﬁ%"%l@’hghﬁSpa?dé’é°ﬁt§5m‘éfé§9“rhéﬂmpf°ﬁ%‘ir§%ﬁ?&éﬁwlﬁé e¥eedite gl ycol can be
react ed vmglhezapeehneé nfehﬂing h@xteei@el%reapang, wilphin@ia dsyof dasirameof uncti onal chain
term nat or Ej u after being dissolved in a solvent. If a
pol yur et Hja?llé %81"?’{%38 F el Cfeﬁ%vegapped pol ymeric glycol 25 can be

di ssol ved in a sol vent beBmkerobud ofghelmzeyitiendl Wi t h a di am ne chai n ext ender

and, optionaklygexas mﬁ'é)—éhulﬂ§§dﬂﬁﬂg+olﬁ£@hgcrh§£ Rkt sPRARDEX is typically

prepared by reaction spinnin t-spinni ng, dry- spinning, or

wet - spi nn‘ffi‘%‘t%lfaﬁmfeéﬂ’ﬂ&‘ﬁ%‘h@él £t shetr ’élFE&lérSP‘inﬁ?"dla&“’{?dF%tsfl lled wWith a
hot i ner tas@ﬂ,&u&ﬁ@hegﬁeﬂm End arﬂafdrssg@sﬁtmrmtsmg@ém And @nétlisaqueous bath to

remove the 30, sol vent fo ding up the fiber. Methods for
react i on SBF RHIRY eﬁ;%glgco %’&V\ﬁ% ﬂ’étheg “’S%Fﬁﬁi’ﬂf?gc’ SRA*MEt spi nning are known
in the arCtnngrsyaPSmeardqemntma gmm@gsﬁd«ﬁabdmth@e&hpbl ynmer sol ution -
through Sp%v’iﬁ%?{h@hbér wl(ﬁ ﬁgﬁwgﬂﬁn&(&@mg&. The polyurethane can be a
polyurethaneurea, which is a sub-class of polyurethane. '
20 The polyurethane is generally made by reacting a polymeric glycol with a
diisocyanate to form a capped polymeric glycol. If a polyurethane without urea is
desired, the capped polymeric glycol can be reacted with a diol chain extender and,
optionally, a monofunctional chain terminator either in the melt or after being
dissolved in a solvent. If a polyurethaneurea is desired, the capped polymeric glycol
25  can be dissolved in a solvent before being reacted with a diarnine chain extender and,
optionally, a monofunctional chain terminator. | _
Spandex is typically prepared by reaction spinning, melt-spinning, dry-
spinning, or wet-spinning a polyurethane solution either into a column filled with a
hot inert gas such as air, nitrogen or steam or into an aqueous bath to remove the
30  solvent followed by winding up the fiber. Methods for reaction spinning, melt
spinning, dry spinning and wet spinning are known in the art.

Dry-spinning is the process of forcing a polymer solution through spinneret



WO 03/ 010216 PCT/ US02123484 orifices into a shaft to forma filapent. | ,
Heated inert gas is passed through the chanber, evaporating thd®s@nugry 2006
fromthe filament as the filament passes through the shaft. The resulting
spandex can then be wound on a cylindrical core to forma spandex supply
package.wéﬂﬁ}q&qyse of its good elasticity and tensilgysbsignoth, spandex has
been used to ke articles of clothing, such as intimte apparel,

sw mnear, sportswear, sheer hosiery, socks, dresses, suits, outerwear, and
t he |i kerifiGpanedeshahasfomt sfilaiernHestedcheitigas islpasgpd dupisk thser sonal care products,
such as bahby di aper e EA1Sndf AAC SnenPohdlel trdufte@at | nence gar nent s,
pr ot ect i°8%m Y6 &%;BS@&F%%P%%%EMS, I ndustri aﬁng%grrrents and 10 the |ike.
Spandex sbafn T ssulties spender ¢an thep bovang py2 gigdrcal SRR 8mmer ci al  and :
i ndustri DhiiC flck@Ras. Spandex is generally blended with other natural or
man- rradesginfd?)ﬁek%?ﬁésc_uc as nyl on egaﬁ)}l ester, ottogée \ﬁ\.@ﬁko silk and Iinen.
Spandex t endBeaEpsebieoad eiastifiEy; 3 tehiile Argh; SRR 8°RFSH 't enper at ur es duri ng
the dyeifge priGeESTlotink, Micew ihtheitenparel] sotmeea, spatsweedhden the art to produce
spandex t hat 5 has excel lent el asti.cit REbAYnSHR ected to the high
t enper at9FEY S&é?o‘lc}?séetses&ﬁw”ftﬁwf %’eangiillgl ng %?%%’Eegaées. Tﬁe i nvention is

di r ect ediigposablaipersonalcamgidduas swh betraby dingstr feminine cen@RducSyiitry of the

| nvent | qn lnﬁne(a&e SRR TER e mbRE nieﬁﬁ\fﬁ@ﬁrb@ﬁ’cs,ﬂfdﬁéﬂiﬂ?;&m@u@mndexx conprising a
pol yol YO REV ngg at least one aromatic_functionalit such as a phenol. In

anot her tbwliksdiSnasdex cap Heo herpoasin PRYALSEGDS BOCECOTMERb 3% hat is the reaction

product 9ks@iaPRbidaEsds C513haea & gendaiy Gley@d Wb ihagnatital beastmaine ar omati c
functionality, a nic dilsocyanate,..and at | east one chai n extender.

y n _or [

I n anot h@erseﬂﬁ]?)%fi%ﬂtp%y?ﬂeé"ioﬁ%ﬁ’ i B0 es a method for naking spandex
25 by mi Xi ng Spanped tye kd 1oseglayticiy whengulgecrd lta/igh tvmpdratgresstiiting omat i c

functiongl ity t0, LO i By, £88Jndil X1 HEeR in MY X BProafi@ spaR&xmaki Xt Ure with an
organi c dri o&?ana eto forma capped-glycol, polynerjzing the

cappetl- ghay exsellanbelfstieitn aferheing sbioctsd fpdhe %@W?#Wﬁ%‘”’tﬂhe spandex from
the pol YL 81AnRcestE The BRA G B eiFecRS PAEE Ss @ dsheret, bwenidton are described in
nore detail herein. 30 Brief Description of the Figures Fig. | is an
exenpl ar?ﬂd&hem cal structure for prior art spandex. Fig. 2 is a graphical
representation of return Swembtyofitie IRGA8Hoe| ongati on after pressure dyeing

i nventi ve and, compar ALL e SRANASNSSide2a HiaclR DA Hin2 0yol

20  having at least one aromatic functionality, such as a phenol.

In another embodiment, the invention provides a spandex that is the reaction
product of a polymeric glycol, a polyol having at least one aromatic functionality, an
organic diisocyanate, and at least ope chain extender.

In 2nother embodiment, the invention provides a method for making spandex

25 by mixing a polymeric glycol and a polyol havirg an aromatic functionality to form a
resin mixﬁue; mixing the resin mixture with an organic diisocyanate to form a
capped-glycol, polymerizing the capped-glycol to form a polyurethane, and then
forming the spandex from the polyurethane.

These and other aspects of the invention are described in more detail herein.

30 Brief Description of the Figures

Fig. 1 is an exemplary chemical structure for prior art spandex.

Fig. 2 is a graphical representation of return modulus at 200% elongation after

pressure dyeing inventive and comparative spandexes.
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return nmodul us at 250% el ongat i on-after pressure dyeing inventi gHaryZOOG
conparative spandexes. Fig. 4 is a graphical representation of out nodul us
at 200% el ongation after pressure dyeing inventive and conparative
spandexes. 5 Fi 5 is a graphical representation of out nodulus at 250%

el ongat i SYP oy é’g pressure dyeing inventive and cofSava¥iR&* spandexes.

Det ai | ed Description of the Invention The inventors have unexpectedly

di scovered t Ir 3 spaghisa tepeteertiandiosan aodulnos esqndlymghtbnthat  have an
aromatic_functionalit f| cantly increased heat 10 resistance and

ha nt. |
si gni fi cBRPEY YH&BR %VB %‘iﬂn@s ret angetx This discovery is significant
because spand"@mﬁseargn@hicdrdpm@taebta@toumwdyluamo@,%plen@tlw@ﬁﬂt er exposure to

el evat ed gﬁﬁg% Meﬁ&veaﬁ&’&; grgm)éﬁgﬁgd&gper goi ng high tenperature dyeing
e

pr ocesses. venti on s spandex made from a pol yurethane in which
the séft sediehis ac%rr?bmlgwsmmb?f OW@H%P%%%F@@PWE (e.qg.

~ pol ycar bg@@tn%dgélﬂ/gqmegmvejaﬁd&ﬁlpm%anmxygol s, polyether glycols or nixtures
of two or nore thereof one, Qr re Ergl8¥ol s that have an aronatic
the gy

functionality. In anot @f‘ﬂegl%ﬁfﬁ‘i"ﬂ‘é%‘ff segnent of the pol yurethane
conpri ses abatn;tamgé'm&ﬁ h@eaimptt:tenﬂﬁ%dbyemﬁhglaﬁamﬁmﬂeﬁm onempr € pol yneric

gl ycol s and a Nt o Leffore polyols that
have an aroma E]:'I‘“‘ta}:’nc |ona %fumg‘l %;Bé{ \Q?hg&& aﬁ%yolggi}%se%t eJIPhe soft segnent of
the 20 pmsymoe@mfmbnmﬁe@dab@d@s @@WPFOTIH*J@EPPVW@lWﬁWﬁ ght of one or

nore pol %S@ﬁstpm&kYéﬁ@éél&@&mﬁQ@%ds%@r/@tﬁ&te@%bl&n&@e’fbﬁkdwel ght of one or nore
polyol s that have an aromatic¢ functionality. In another enbodi nent, the

sof t seqRERErayTes SHE 2 BRPHPETFRnsdieh [TRRSPREY BB BRTSED% t 0 about 75% by

wei ght of onerheinvmmbﬁpqaahgsmmr@hyﬂmhﬁpamethabmmcmﬁésbﬂ about 25%a by
wei ght of one t hat. have a functlonallty I n
anot her &FB6L com Aent . cinﬁgmé% ?dcl enﬁgﬁfﬁsggt EOI%O yur%“f ﬁgne conpri ses about
85% ti§ abdmstesﬂ%obypqmrbgmiycglsomwm omérwghwﬂen@nyebl s and about 15%

to about D%Qe%bt}ms‘aﬁi &b@ anoc&on%ﬂ@fueéuomhe P o} éuﬂohﬁfenthlﬁélﬁaftan aromatic
functionality i ncludes, for exanple, . st ag%e fi bers and conti nuous

filament ?W@F@F P@W%F §ARPEISE 31@1“9%53‘]’ © aﬁ?"é@%?@/@?‘ PI¥FAT s and pol yester
dial's, o ;jaryﬁifeﬁd’ akdo)s apDibyatshab abodi0di B weighfvionpad yeapdieizat e gl ycol known
o g et S e by kg gt hane.  Scerm ary
pol y (hrex arigurtth@e ctanztmwahel) 9Qfh tylabou® 70% by) weiglz ofjor@ @O@ore polymeric
glycols and about 10% to about 30% by weight of one or more polyols that have an
aromatic functionality. In another embodiment, the soft segment of the polyurethane
comprises about 90% io about 75% by weight of one or more polymeric glycols and
about 10% to about 25% by weight of one or more polyols that have an aromatic
25 functionality. In another embodiment, the soft segment of the polyurethane comprises
about 85% to about 80% by weight of one or more polymeric glycols and about 15%
to about 20% by weight of one or more polyols that have an aromatic functionality.
“Fiber” includes, for example, staple fibers and continuous filaments. Preferred
polymeric glycols are polyether diols and polyester diols, more preferably polyether
30  diols.
Any polycarbonate glycol known in the art can be used in the soft segment of
the polyurethane. Exemplary polycarbonate glycols include poly(pentane-1,3-
carbonate)'diol and poly(hexane-1,6-carbonate) diol.




WO 031010216 PCT1U S02123484 Any pol yester glycol known in the qrt can b%
used in the soft segnent of the polyurethane. Exenplary pol yest@r"a@“fi'& 906,
are those that are the pol ycondensation products of diols (e.g., ethylene
glycol, 1,4-butane diol, 2,2-dinmethyl-1,3-propane diol) with diacids

(e.qg., ad| c acid, succinic acid, dodecaned|0|c agl 5 copol yners
thereof) Eﬂ‘f?“zﬂﬁ)l yether glycol known in the art cah %ﬂso%}%gsd in the soft
segnent of the polyurethane. Exenplary polyether glycols include

pol ynet hyl t %yadawggt@f H,e@@nownp@thyhﬂtaﬂ wensdd ghesdfgsepmtlwfeher ahydr of ur an

PTHF ly(tet | | |
gPPG)) ,Bgl?v%/ af\%re%?ﬁr‘i? ﬁ@%&?&%‘/ﬁ@fﬁ% ohethaf e%%%gﬂ ycot?()Bropy ene 91yeo
pol y(t eﬁ)foﬁﬁ@dﬂﬂloﬁr(e-ge&thj&fneglyeﬁ, Infeluitank diet, ﬂéfmm—é,ﬁ@f@ﬂ?er )gl ycol, and

m Xt ur % f &%1 $ ee%, 1%98%%9 Hcoallaﬁ Rt yelilierac@! agol s are gener al | y

| i near, ate s wth an average nol ecul ar wei ght (M)
of atsoutcolﬁﬂz@aet—saher@lﬁput 10, 000; or about 500 to about 5,000; or. about 600 to

about 2, 000. Ar'afb %@&%@%{cdﬁ@&ﬁ'dﬂ@a@ﬁmﬁé\ﬁeﬁﬁk@@b&ﬁ@m&ﬁbi}b& of the pol yet her

gl ycol is abo o about 15 250 nment, the polyether
gl ycol |P91Ymﬂhsﬁeeﬁﬁ%t¥i9§¥9ﬁ1¥ﬁ1§hglyqﬂ%ﬂ%d§P‘HW 3°‘é"r‘?y%b“§“a’u ¢ functionality
ncl ude.pof iy EaRbepa ke AL (TIBH paghammAb o pliaggisiophenol s | ncl ude,
for exa Ie al kKoxyl Cﬂ &1} g.hl -%t)%l: 1gd|hydr|c phenol s.
Exenpl ar ﬁb)??lp’%ff’%y naﬁPi‘s‘Phl g}?ﬂ’ﬁé’h ¥nb|pug ox | at ed

2, 2- I s(eﬁmbmﬁioﬂ)pyphafa;ﬂeﬂnﬂemecq 3-merhy1tegmebo9qna9té%r>aw°glpwéno| A, 20

al koxyl at.ed bis(4-hydr @P%flwkélﬁﬁep@%lsa%ééﬁéfmﬁiﬂ% 1, 1- bi s(4-
hydroxydﬁényff ane,

2, 2-bi S(Mdﬂqysdﬁw@d golmlwmwap%amo}eﬁ\ﬂbfp%ﬁ%t Mo, P28 PR ' g

2, 2-Di S(a%om@wara%oésdmlaraedﬁwbmyﬂa)owmﬂafﬁabouaimxyﬂab@d 2, 2-bi s(4-

hydr ox neth I phen r o, alk hen | Ysul fide and
o Koy e 5 ROy Ra o B Ak 0B Jady iy pheny!)
bi s(4s hyﬂzmxmembamménkm@oﬂah¢rgbeolm ﬂv}mﬁﬁ@dpﬁeﬁbl s are nore desirable,

wi th al koyyl g?lg%% Qgg}g#uz[@efplgt_]%ﬂh&%lud@&texﬂﬁpﬂ m&dyetedExerml ary

al koxyl at ed I nc | at ed dl‘ﬁ \él Eaﬂﬁg al koxyl at ed
bi sphenopherys. aﬁukqxxlﬂeép}@@l?mﬂm#i @(ﬂxﬁ'ﬂ’}}rw e t hyl but ane,
al koxyl led aib cﬁ{c h&ggr ﬂgfa[ﬂ;o);ﬁyﬁ&dlbﬁaﬁapl&polainklodwl ated 1, 1-

bi s(4- hydr oxy hen 5tr|rretlz | oxylated44 30
di hydroxﬁ%ﬂxﬁlﬁéﬁﬁﬁ e&ﬂMOa@haaﬁl R’i‘j’%ﬂe ﬂxy%?g% y3§10>|§yd| phenyl sul phone: as

wel | 2as ﬂﬁd&@lbfedds@ah@&dxipmmyaﬂnemmm&oeﬂatw1bhlb@fl nat ed derivatives such as,

for exa gao §be )Eo%%ya é’g"eﬁfgl"%&h 59@@ &M@@/}p‘h@wl ) pr opane,

al koxyl a or o- roxyphen gdpr olE)a}ne or al koxyl at ed
2, 2- bi s( 8k&ydied 23 rhis(4bydpx1-G. 55@1@@@}9&@ Btgpane alkoxylatéd 2,2-is

hydroxy-3-methylphenyl)propane, alkoxylated b1s(4—hydroxypheuyl)sqlﬁde and
alkoxylated bis(4-hydroxyphenyl)sulfone. Alkoxylated bis(4-hydroxyphenyl)-alkane

25  type dihydric phenols are more desirable, with alkoyxlated bisphenol A being the
most desirable. Exemplary alkoxylated diphenols include alkoxylated
diphenylphenol, alkoxylated bisphenol A, alkoxylated 2,4-bis(4-hydroxyphenyl)-2-
methylbutane, atkoxylated 1,1-bis(4-hydroxyphenyl)cyclohexane, alkoxylated 1,1-
bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane, alkoxylated 4,4

30  dihydroxydiphenyl sulphide, alkoxylated 4 4> dihydroxydiphenyl sulphone as well as
their di- and tetrabrominated or chlorinated derivatives such as, for example,
alkoxylated 2,2-bis(3-chioro-4-hydroxyphenyl)propane, alkoxylated 2,2-bis(3,5-
dichloro-4-hydroxyphenyl)propane or alkoxylated 2,2-bis(3 ,5-dibromo—4-




- WD 03/010216 PCTYUS021234S4 hydr oxyphenyl ) propane. In one enbodigent., th
al koxyl ated phenol is an al koxyl ated bi sphenol A. The term "al @@9(\&@@65006
refers to the group (OR),, where Ris a straight or branched Cl1_22 al kyl
group, preferably a C-6 alkyl group, nore preferably a C2 al kyl 5 group;
and x refers to the nunber of noles of OR and is an_jpteger from1l to about
25, prefwe(‘f'oéﬁfo)}"’from 2 to about 10 Al koxyl at ed bi sﬁ’ﬁg}f%ﬂzgﬁsﬁ ncl udes, for
exanpl e, ethoxyl ated bi sphenol A, propoxyl ated bi sphenol A, and m xtures
t her eOf-hyﬁhﬁy}]ﬂlﬁaﬁ'%bbbﬁfeEﬂldﬂé&ﬂibﬁﬁ&ht,ﬁe@lﬁﬁkym&dbﬁnmiiaiIDm about 2 to about 10
nol es of et h%/ gpe oXi ?\E, preferably about 4 to about to 8 noles of
et hyl ene?fRzyigisd biphency oxyl ated bi sphenol A generally has a nol ecul ar
wei ght of | eqhe tehateliogPated heferatokarovpt(@R):bitepsifeinoktraight & pref er abl y ur et hane
grade,  WOleh: Jeang, LOAL dldersbfiOith d ofiion, hAENRIST {0, atyr, DI Sture)

g Towal kali ity At I

content an erns_of residual potassium (K) catalyst
fr om § hegalik enda miersdnthp pereiesef mojes pf OR gugihprduteger Bomd (300U At ent can be about

600 ppm %gfe}a%sﬁ;om(ym@pﬁyio 550 ppmor less; or 15 about 300 ppmor |ess; or
about 25 pot assium content can

ppm or |ess; or about 100 m or, | ess...The
be about 40 pPf*@ptef pispbenohp “é?E’GEFt %Eg’aglﬁlﬁ’lebtlpxﬁ%t%%’?lspg?mlab’out 20 ppmor |ess;
or about pbfoxPRAY BfpHeis 3, amdmittetrherdd. DiEnatoryliteligsphédehral |y, the pol ynmeric
glycol is mxed with the I i Rl Litonality to
pr oduce 81“&“&/%?? Xgr"%tgzl tﬂarﬁ?x@tﬁogés O%Iéehg? ]tagcf ,Blgﬁ%fyrag%ﬁt&%%sxttur e is 20 reacted
Wi t h ibhes anlpani ahytint sy Thatlkoxylatepbisierod Agenselly BIs@tPRITEX The hard segnent
of the POLYNFIAARS HOMPAGSBAEALNBASS (Ml CimL gradier | ved from or gani ¢
es

di i socyanates. I'n one enpodient, the pol yurethane.is a.. polyurethaneurea.
Any or gafttish gresns Sy ihhatld bRR ST Ve e Wﬁ%é??tﬁéaﬁé%vﬁ%enpl ary organic
i“ ils OCyaﬁIﬁfzﬁﬁ of ﬁﬁhtm@)tﬁsi&h fmea@ymaﬁm aliopfiaioy bios&ss:i&ofat egh 25 I( MDI ) ;

, 1" - net enebi s(4-1socyanat pcyel-ohe 4 - - phenyl ene
di i socyaﬁ%f'f”@,ﬁ’ @‘? ?’Vé%rc%?%t %%é%n- -aﬁ?%gdgfgﬁ)é? %%é?rhaé?@%({%, 3- %egtl, net hyl cycl ohexane;
1, 6- Hexatvet }Plppmer Bist sobyaAHrPm of hyenreor I mi sy digte (TD); and

m xtures T Gbdul & 58 or 1654 0OMBut @5 A b8 or aicd€2001 gani ¢
dii socyaﬁ%%sg I SOQLE%'C- mgt hyl en%— 0bri sgéhenuyl i socyanate). 30 The spandex of
g

the i nveRPhShlewast dbet HRAE WiSSH G BPYIBERRE ¥at  are known in the art. For
exanpl e, the Gn¥eDy, the@8lyReddd ghfcbliemixaswHehepdipetevhgaebmmattan be ni xed and
reacted (i.e., "capped") with.one or [ ' cyanates to form
capped GIRRYRLY tGIfﬁgﬁﬁeaJp%YcﬂlgreSrmawgm( i@g%%gﬁgg g&!é]n gr ?)Slcj)p (NCO/OH) is
general | yeabtad titetbh orgdicldineramate 2Qreduce a polyurethane.

The hard segment of the polyurethane comprises polyurethanes which are

derived from organic diisocyanates. In one embodiment, the polyurethane isa

polyurethaneurea. Any organic diisocyanate known in the art can be used.
Exemplary organic diisocyanates include 4 4’-methylene-bis(phenylisocyanate)

25 (MDI); 1,1’-methylenebis(4-isocyanatocyclohexane); 4-methyl-1,3-phenylene
diisocyanéte; 5-isocyanato-1-(isocyanatomethyl)-1,3,3-trimethylcyclohexane; 1,6-
hexamethylene diisocyanate; toluene-2,4-diisocyanate (TDI); and mixtures of two or
more thereof. In one embodiment, the organic diisocyanate is 4,4’ -methylene-
bis(phenylisocyanate).

30 The spandex of the invention can be made using processes that are known in
the art. For example, the glycol resin mixture, as described herein, can be mixed and
reacted (i.e., “capped™) with one or more organic diisocyanates to form capped

glycols. The capping ratio (isocyanate end group (NCO)/OH) is generally in the



WO 03/010216 PCTI US02123484 range of about 1.5 to about 3; from bout g

to about 2; or fromabout 1.6 to about 1.9; or fromabout 1. 6 1 JQBHGW 006
1.8; or fromabout 1.6 to about 1.7. The "capping ratio" is the nolar
rati o of organic di i socyanates to polyneric glycols that is used in the

reactio rms the capped glycols. 5 In one e , the glycol
\%{) 3?6} e 0219 gpﬂﬁ’%og/?dn%

resin m as described herein, is mxed and reéacC W th an excess of
one or nore organic diisocyanates to form capped glycols. Typically, the
excess l}{g;@gfcw&emst@iboﬁtmefr&amedlgﬂoyb@its ar fomp@bduhb6 ahge of about 2% to

about 4% or_ fr 4% t out Q ut 2.8%to about
3.4% o ?frffﬂrﬁﬁg’%at t%all?f%’tg oL S oy ’3%3/5 gbo/‘?r“t ?o{%{eagggﬁggs%to about 3.2%
" NCO comitﬁnts"thelzﬂoh{reiterosoxgmddmoctrmwiamab@emcgl@@%ﬂbls gghtent of the
i socyan . ;{0 the chain extension reaction.

e eacfgnﬂﬁg £y 62 ol {diRbis

Ther eaf e cappe s are polynerized with one or nore chain
ext ersder s, alndapeQmOdmﬁtaﬂ»myglym#@S@FﬂWFéséﬁa‘?‘ﬁdP%?%mrﬁf‘ﬁiraé‘ I n one

embodi Menteq Wi an &BRPEDaEbNRAE &g@ﬁ&uﬁ&b@éﬂ@teﬁﬁétfﬁ'ﬂﬂﬁ@e&\gwhlsone or nore
di am nes. I'n another 15 enbodi nent, cap g goc%oboutf’;,/re chai n ext ended
with a rﬁYRPﬂWethﬁFxcﬁﬁﬂB’c&meﬁ?t@fthﬁ?aﬁmd §°S}§\r‘l’$ e Xt efider known in the

art can thgrouSBsl .or LhakibueX 4% Rodms 3Gen er fen wbout 118% teckbod Bdfes,  di ami nes, ami no

al cohol s es .of 1t 0 r » the chain
ext enderoégﬂ’ﬁ\?gguég%t%%bo tag'f‘o’\gp\ﬂé’lr ﬁ?f{;%oﬁ ¢ ’Hﬁl{% 98%82?(?@121%%8%&%60 20 Any di ol

knowm i rrefed@o ¢ tsoyantelzed m@bomamt opte us@dﬂaé?sﬁaépeé BiFoks Bigf@nder. Diols are
gener al Itg lﬁgg L orekesdaol yuret hanes. Exenplary diols include trimethylene
gl ycol , J 1 1, 6-hexanedi ol, neo ent | gl coI . di ethyl ene glycol,

di pr opyl ene Tbelr%ﬂ&@l the qappedtgiicals alg PRIyme: %“ﬁg’f‘é col ,

1, 4- cyclémge@@gﬂ@ﬁeﬁa{nyldaéorh&ecuamaérmbﬁmanéﬂonebmbdﬁmnbths(2 hydr oxyet hoxy)
benzene bIS I 0X t er epht xyl yl enedi ol , and

mi xt ur es®® éﬁ’b %ﬁw X%ﬂ%?é’b%mwf%of)‘:ne %o |a£r:§!rilc'? the chain extender is
an ahj phﬁﬁbodm:@lntoﬂhe trayddratyc@s tme clairourtended with amesere 8t BRSI MR anot her

enbodi mept .. the chain extender is 1,4-butanediol. Any diam ne known in the

art can be Used as a chain extender. Dianines ar % nerally used to make
pol yur et hane@ﬂéa@m%@%lﬂw‘?%ﬁ%ﬁ%gcﬁ%l%‘H’B‘e&eﬁ PrEfE™d di ani ne (EDA),
1, 3- cycl ghgaanss, @hﬁfﬁb@&mn&aléoﬂé}é@h&ﬂaﬁmefddoamnmmeﬂcpﬂ di ami nopr opane,

L o OB OREE P 0 B BEL0RRN 30 AR L O pent andar ne
cycl ahexane, sapdiohinotvu iretse of cat hioused cambe wsed hﬁeﬂrt‘é@-ﬁ exiepdles: RifSunt  of di ani ne
used is z?re %‘e%ef%ﬁyﬁ@& % ngagg golyurethanes. Exemplary diols include trimethylene

glycol, ethanediol, 1,6-hexanediol, neopentylglycol, diethylene glycol, dipropylene

glycol, 1.4-butanedicl, 1,2-propylene glycol, 1 J4-cyclobexanediamethylol, 1,4-

cyclohexanediol, 1,4-bis(2-hydroxyethoxy) benzene, bis(2-

25 hyd:oxyethyl)terephthalante paraxylylenediol, and mixtures of two or more thcreof
In one embodiment, the chain extender is an aliphatic diol having 2 to about 14

carbon atoms. In another embodiment, the chain extender is 1,4-butanediol.
Any diamine known in the art can be used as a chain extender, Diamines are
generally used to make polyurethaneureas. Exemplary diamines include ethylene
30  diamine (EDA), 1,3-cyclohexane diamine, 1,4-cyclobexane diamine, 1,3-
diaminopropane, 1,2-diaminopropane (PDA), 1,3-diaminopentane, 2-methyl-1,5-
pentanediamine, isophorone diamine (IPDA), 1-amino-3-aminoethyl-3,5,5-trimethy!

cyclohexane, and mixtures of two or more thereof. The amount of diamine used is




- WO 03/010216 PCTI US02/ 23484 general |y about 7% to about 13% pr%ﬁr abl é(ZOOB

about 9% to about 11% of the total weight of the capped glycol. Anya

enbodi ment of the invention, the chain extending reaction is conducted

with a mxture of about 83%to about 92% et hyl ene di am ne and about 8%to

about 170{9(} 3%}09166‘”1 nopr opane, expressed as nol ar 0%3%5252?{23 ons inthe 5

diamne m x?ure. Chain termnators are generally used In e chain

extending reaction in order to control the nolecular weight of the

pol yur et bapgily Aoyt haiabout E3%ripreétrably dono R t pbout HE& ofthe toflln be used. Exenpl ary

chai n ter i nators, bockide fLelubanlhe: (OEMuon, fXchalaxslagi ne, butylani ne,
a g two or

hexanol , "B n Xtures o " nore thereof. 10 In one

enmbodi ne mastiodiisshdpcadivitea mixtueedbens B3% © sbow P37 eBYme AR % conj unction
wWith at |gasis tWRod i1 %11 MESankifopbpaneCixPitlse @it caiReridbnt indhe  di ami nopr opane)
as the chaln extenders. For exanple, the mxture of diam ne chain

ext ender SfaminsH¥H%t or s can be et hyl enedi anine in an amount of about 83%to
about  92% bycnagi i@hknatols a2 @hailiyue@noma e euteatingratint inofdembout 8% t o about
17% by 15 weight, and dieth mne i.n_a b%to 15% by

wei ght . T%@“‘E‘ﬁél?eﬁ@oiﬁ? ‘&"il%lbggrtgeapé’?}?uﬁe%ha%ean ggﬁ) a%g% ucatwggg gﬁ\n%ne or nore
convent i aizakt casitd v Fsemifare dpinderyimtersieaitds diefiglenite WAt hyl acet ami de,

di met hyl f.of f@gpﬁ.%ner Bhtyl%&%kﬁ}{&rﬁﬁapﬁ@mjﬁﬁr%fmﬂ SibcrOMdg, and m xtures of
reor.

two or rm?’céo e 1n one  enbodi msntt,h t he solvent is dinethylacetam de.
20 After the Ibobyerhoiiment Seihylanipe i Bwd psthe B 1 EPE2 %t Re concentration of the

pol yur et REnEckio wikOl Wudi B BRRRs @59, dttiflchdiemb@land 1,00 typical |y is about 30%

to about _40% by wei htc'h.or a outF 31%'[1% tgblgL . SQWE%XEG\QEMM; or about 32%

to about W%SPP%‘?SSIFF[,”B?’“ SR FoB ST, Gl of y wel ght: based on the

total weieglhdes reinkidators e bt etbylene@Emiaé inan amprat PfobyutrBI% joaddPBn reaction is

conpl ete g he snandex can 6ABbLI@% SRicINi7gky Ml t spinning, dry
gtzgeb\?(e“%ggg?%m ng opﬁg%@%?%?% S i {

Spi nni ng “or ng h are known in the art. In one
embodire rmeight. husd digshiatese b g0 arequperd Sbopt 3 P SHWATHYE from the same sol vent as
was used for TRehRRk¥EREb:ZabidRal RR6kdBESn ofdr nexearpYeRiorthhe resul tant

pol yur et hane can be used tq produce spandex.whi can ~wound at a speed
of at 30 sPiEeEt %S@Plﬁﬁ‘éf?“b‘?F“dﬁ&ﬁﬁﬁ&g?&ﬁPé edr’m\éwlh/ i flaﬁu%é;gt 700 meters per

m nut e, nbgiylpyabifoas, dinethyrtlfdxdashd BOBwweE eor pere thargefit B oneThe result is a

hi gh- speeed b%(%yngzg:‘stgeas%gv%ﬁ(t'isdi&&ﬁyl&Paﬂggx can be spun as single filaments or
can be coalesce y conventional techniques into mul-ti-filanment yans. Each

filament is offerahenolymerespn wactionis s@npieih thycoreorygron of the
polyurethane (or polyurethaneurea) in the solution typically is about 30% to about
40% by weight; or about 31% to about 38% by weight; or about 32% to about 36% by

weight; or about 33% to about 35% by weight; based on the total weight of the

oy

solution.

25 After the polymerization reaction is complete the spandex can be made by
reaction spinning, melt spinning, dry spinning or wet spinning - all of which are
known in the art. In one embodiment, the spandex is formed by dry spinning from the
same solvent as was used for the polymerization reactions. For example, the resultant
polyurethane can be used to produce spandex which can be wound at a speed of at

30  least 550 meters per minute, preferably at least 700 meters per minute, most
preferably at least 900 meters per minute. The resultis a high-speed spun spandex.

The spandex can be spun as single filaments or can be coalesced by

conventional techniques into multi-filament yarns. Each filament is of textile decitex,



WO 03/ 010216 PCT/ USO2/ 23484 e.g., in the range of about 6 to abggt 25
decitex per filanment. The spandéex-of the invention can al so con |Jﬁ‘"b'ﬁ"363006,
coated with conventional agents that are added for specific purposes, such
as chlorine resistant additives, antibacterial agents, antioxidants,

t her mal abilizers (e.g., MD 1024), 5 WV light st kj (e.qg.,

TINL_NI N og‘fﬁlf gas resistant stabilizers, pi grrent%gjn %{5/?{4?4 ul tramarine

bl ue, ultramarine green) and delustrants (e g, titanium di oxide), anti-

t acki nessg. afl the kdny€sr abdut @ to sbetdthy Henex fof Slaserear ar ni de, et hyl ene

bi s- ol eyl am eat. setll Sl shfidgrs, wetting

agent s, antlg'F%léth%e’é&ftm'gvm Q:Flgggqctoﬁ%g%rbed%gtﬁd?mnt conpacting agents,

COr r 0Si cagentsihitiare addesi fordpeifemuirnsgs: agrbnas ehiqriae rpsistant@ANEIYESPERSE( ) 657), and

| ubr i cat J10, A8GNS fribrigayd! bl EANGH @ s2Molonbib@ee  known in (he

art. Chlorine re8istant |t|ves known in the art can be used in the

i nvent i oY ligibeahifiteay § gcﬁmm@ ?%S@f“%ﬁﬁ?ﬂt&ﬁ‘ﬁﬂ#‘?’fﬁgﬁmﬁ%@ﬁde magnesi um

al gg} g?%mﬁ%ﬂg))(g_b %@Enug%f;?e RALS ahy iRkt By diali deties aﬁtu(l;h as DHT (|h

My 164(H 5 ar bonat es suc as

hydr onagAg&iessdgifives (-2 q&?g&e&%ﬁ%@é’ﬁ%ﬁﬁf&j@“ m‘y}% embodi nent, the
hydr ot al @tth@adﬂﬁ&ze@dya@,teafulsﬁfers wettif agéois, auibtatrrgentd pPH gegwiaidisf i ed to have a CI10
to C30 f@ %/%a%p% “ﬁgﬂf mﬁﬁ’logs’ %&Hgggen@s%g nyristic acid, palmtic

aci d, heret o orineé resistant additive is
genenal WUQSEERSB@@sﬁ) amjumcafmgaa@@d@gosﬂforeecpﬂiebyooﬁvhlebeqrf‘ght based on the 20
pol yur et hay Qal_yet anot her enbodi nent, the pol yuret hane can conprise from
0.5% to 10%% ght of conposite, oxi de ar%.i es contai ni ng al um num and
at |east one® %"*ﬁ%ﬁ@%ﬁlﬁ’@ﬂﬂﬁ?"w ’P%E%VSW “fent, the chlorine
resi st ankxeagihig dh¥iné &s:&adiydﬁtﬂteaﬂnaudeenagmmmralumm Ingroxidasi ¢ netal al uni num
hydr oxy co d. coat rg i . r wth a mxture
of pol yo?aétg’ﬁﬁtgpjfd& %%‘E?an tess "@8338%@”‘ é(k:gx) oxé(’n%ﬁzcﬁﬂg{dgpandex can have
excel1benhydrwmaﬂmmqa@og@dﬂsmah@dmgm%lffrecham cal resistance to

chlorine Q e 4@@% 82 )ad)ater 8 NC Oxi de and
pol y(N, N- & et ﬁrtbﬁ% gﬁ%?ﬁ:%%& ﬁg&hﬁ%ﬁhl at aec)(L’da tre useaftlebﬂ) et her .

Anti -t aCWﬁ@B@U%@?ﬁWéﬁeﬂW?ﬁmf%OW Bl E#PYIS & cEhe i nvention. 30
Exenpl ar yci@Riykistlcabid] papsite sddittaiv ad)iafzheddbereret THe chlb@nesisest (e. g., cal cium
Sstearate, nesi st.earate C sul fate. Heat
setting ﬁ‘&fﬂi‘??ﬂ%@e %%?‘P%hmof%&’ogt?nle 1%%%3@5@%%25%%“ on. Exenplary
heat 2set polpgethoheli Ini yresoterembeiimensdbearlysethangpimeonpesh fa/e¥% | n one 8 16

January ?001%90 by weight of composite oxide particles containing aluminum and at least one

of zinc and magnesium.

In another embodiment, the chlorine resistant additive is a hydrotalcite and/or

another basic metal aluminum hydroxy compound coated with a polyorganosiloxane
25 and/or with a mixture of polyorganosiloxane and polyorganohydrogensiloxane.

The spandex can have excellent resistance to yellowing and high mechanical
resistance to chlorine when hydromagnesite, huntite (CaMga(COs)s), zinc oxide and
poly(N,N-diethyl-2-aminoethy] methacrylate) are used together.

Anti-tackiness additives known in the art can be used in the invention.

30  Exemplary anti-tackiness additives include metal stearates {(e.g., calcium stearate,
magnesium stearate, zinc stearate) and blarium sulfate.

Heat setting additives known in the art can be used in the invention.

Exemplary heat setting additives include quaternary amine additives. Inone




- WD 03/010216 PCT/ US02/ 23484 enbodi nent, the heat setting additi ){go’l 20
guat ernary am ne having a functionality/kg of about 3 to about H@ﬁy 06
Ant i oxi dants provide high-tenperature stability and | ong-term storage
stability. Any antioxidant known in the art, such as am ne-based and

phenol - basefne2eant i oxi dants, can be used. Exerrpl arr ,ggg NGz pased
antioxidants i1 nclude N, N di (nonyl phenyl)am ne, di aryl lamnes (e.g

NN - di phenyl et hyl enedi ami ne, N, N - ditolylethyl enedi am ne), napht hyI am nes
(e.g., Neotlodimeht the mmtthyh@mvn@aqwmmme @vwaﬁﬁ{nﬁwém%) aromatic

am nes (gf u,[3mbo‘g tyI p- phenyl ened| am ne, N- cycl ohexyl -
- phenyl - p- phenyl ene | am ae, N, N -dinap he?%ﬁenedi am ne, 10
N, N - di toI y| Aptiesidspi Pemidel Nighepgeranye gjab ﬁﬁ‘éﬁ yl enedi ani ne, 6-

et hoxydi Q%@{@%ﬂgﬁéﬁt@m ﬂo%@lﬂi&ﬁyﬁ&yﬁ Ia@.hxemydeamd@aénol wed al kyl at ed
di phenyl am nes glenol ant.i.oxi. d ant ncl ude bi sphenol s,
monophentigsid %I%H%%T?s"yx& 3’ﬁs§ o gt = (10 1} @é\l‘sed ant i oxi dant's
|4 nz | ude ﬁ&m&ylph&ﬁfﬂjéﬂiﬁﬂﬁhyl&éﬁmﬂﬂb By N2B-dtpbertyletyleyddipmins O, -

met t .
44 put Ho e ﬂm%%aﬁﬁﬁwﬁ@ ""%*BF%EZLL%? S N Y obi s( 3- met hyl -
6- t ert - b2rnsphhiviemize), anpmptioramitss feyg. HIAY o@a@t@efhw enﬁ}ﬁl?frsw@tﬂﬁvﬁ- ethers of

hydr oqui L REAyidRLH: MdisedN hthyl-p-phenylened;
11 3otrrg ﬁex%eﬁ &egﬁpﬁoxy T5-tert- gt%ﬁﬁé R Bt ane e
2, 4, 69t e Tﬁtﬂ’éiblhétﬁél’leneﬁlﬁﬂmf%lql?Rkﬁnyﬁrpg ”é“"f‘ oxi dants i ncl ude

| RGANOX( Bthox: M%dr&@[nbﬁdehéf-lseﬁiqgrbmhenylmne), and alkylated

o <13 gt B e e Mgt ) (1ba 20
bis-(2, 4nﬂn@h¢n®h®é{pk@b¥h§dﬁmmh@n¥n@m°@m#P‘é‘&@?@@s%@ﬁts known in the art

: . | (=5} 1o = QT—LURO_ SF 8973A
?guﬁsfgnﬁeg@ﬁ%bw%@%.wwﬁhé ﬁwm ebss@s an d|(1[i)ed

ie 0
pol ydis m@W@B@P%%é%@}fy](@e@ﬁﬁr%ﬁhytéF?Fb‘?“é?f‘?h(??f?) % gls(g &in}c)ant s include
nm neral  @iwdBbut@pndl ot fey-b@glipfo@stiol snonandtiai ahagofiyirog@®ne ar bon atons in the

fatty 25 _acjd co onen 1. to a ) | cohol conponent.
Speci fic z%é%k'éeﬁ%ﬂ“ggp“cﬁﬁcf ulglgfj BRPREE yﬁ’ﬁ C{n%?'% s Bﬁgseggrbnﬁ?egobut yl stearate
and tal | awsitattdmincpbndh, aldtmlﬁyl Prefeiysd aetsqxeﬂﬁm—s FORCAAPBSA3HFi ¢ aci d ester,

cocof at t émﬁtﬁhgne SR tegcl ﬁ&@?—ﬁ—ﬁirdr@ﬂfk-m me@ fofbrgbCcaRol , silicones,
di net hyl SI1 Ooxane, po ya,ﬂ{’? ene coI S )hg%h ene/ propyl ene oxi de

copol %ﬂnerssem%@ el TREHATT ’tﬁ'ﬁ@s‘t C?lﬁ%’ 5ium stearate as
wel | as hi gh%ubﬁ@&lhyaoaﬁkﬂﬁwaﬁntﬂairmﬁhmMSdf stk aliERCAG @34 Spandex shoul d

St or age. S5 Piepy L RSEE S I B O isthpo bRk K FRBL ARG BN, | PP, LSt et
conposi t ioganaontiai pmly@mgbjlwdxwét(ﬁwmmh Erameration)oPPendibard e ene- f unctional 9
16 Janu ar]ﬁ/ch%Q %gueral oils, and fatty acid esters containing 8 to 22 carbon atoms in the fatty
25  acid component and 1 to 22 carbon atoms in the alcohol component. Specific
examples include palmitic acid methyl ester, isobutyl stearate and tallow fatty acid-2-
ethylhexy} ester, polyol carboxylic acid ester, cocofatty acid esters or glycerol and

alkoxylated glycerol, silicones, dimethylpolysiloxane, polyalkylene glycols and

ethylene/propylene oxide copolymers, and other combinations that include
30  magnesium stearate as well as higher fatty acids of palmitic acid/stearic acid.
Spandex should preferably exhibit excellent lubricity, static resistance and
long-term storage stability. For example, spandex can be treated with fiber treatment

composition containing polydimethylsiloxane, polyoxyalkylene-functional



Wo 03/010216 PCT/ US02/ 23484 di or ganopol ysi | oxane and an antiox%&gnt. Thg00
antioxi dant can have a straight- or branched chain and can be | 1f&apugfy 2006
cyclic. In the case of straight chain structures, the nolecular chain
term nal group can be trinmethylsiloxy or dinethyldydroxysiloxy. Such a
fiber treatnment conposition can contain, for exanple, 100 weight parts of 5
di net hyl B8P3 Noxane having a viscosity of 3 to 30F 0Bt “25C and 0.5
to 50 weight parts of a pol yoxyal kyl ene-functional di organopol ysil oxane.

The invept 'a{?% $2 2 2RY hd§8ox3haa daxantigfifdny cipdadeagesigiconpri sing a core
(e.g., cyli d Ical core) and thef‘n?]tsandegf gf'ohtt&%iisﬂ-‘d&ﬂ%iﬁ’x wound up on the
core. | fhranhse phoin aafBeche HESHE O FHE RS BATPFOVI des artrcles of cl ot hing
and 10 giSResalh erRRa$ens bats eyttt & dmetdyldydrormsigpandex. Exanpl es  The
foll owi ng exanples are for.purpo ' LAYy and are not

i nt endeUEH? BT FRRRECTREHE DS?IP ?Oﬁéﬁa%{)%’gﬁl%h%ﬁ??g}m‘gn%& Exanpl e 1 15 160 grans
of a polahatsypivgilxafdineing pubopety of PRHOmMYEat RS AR LAY wei ght of 2000 and
26 grans_of et hoxyl [.SD A £M1 hayirdg 4 nol es of ethylene oxide
wer e \Aei‘@er‘%‘&f’ﬁ“ﬁ %ypé)%fﬁwig?@?ﬁgghmeaw ppeg With an acgi tator, thernoneter,
and  ni t r ogefiininoton alsaPerideyigakeaiuerly Pk PBRNSA FIES8f 4, 4' - net hyl ene

bi s ( pher%ijj&d?i@ﬁ)é@r%aaﬁl@)he(sﬁdn@x)ofM&@&w&ﬂﬂiﬁﬂwaﬂﬂeﬂ opmdcat.l owed to exot herm and
heat ed t 20 160F. The react.ion. was 'gﬁﬁ%o%ao&ﬁg j;nue at 160- 165F for
one hour undBraoher IR BV EHRIING The™excess NCO. 244 grans of

di met gyl 866880 peteonabdre preddadmide frmispande’50% sol ution and cool ed to 80F for
chain extension. A chain exteps]of.solution was prepared using 75%

et hyl ene di am ne, 15% 1, 2- di am %ngtgropane, 10% di et hyl am ne, 0. 4% CDSA
hydr oxyl ani n@he BIGHnE Q@AM for papaesf dhstpHehty LA Poxi dant from G ba
Speci al ty. ¢ ] 6.8 nddd¥aimD. 25% | RGANOX(r) MD 1024 (a phenolic
ant i oxi d%ﬁi%%??ao%ﬁgﬁgggg p(gefgegp%by Chem cal s, Tarrytown, NY), and an

anti bl ocExamplalent. After mixing for one hour under vacuum the spandex

fi berssol uti gy wass éTa30Btaityea uramtpolyol (BT HEF) withe mdkichlpsveight &f cast on gl ass
moasr 20 RS B o S et g St BB e and modul es
bef or e amdiafdrereciges o { blitglaskeaippekvitmsesig SRR SrBhert i es of Exanpl e
1 are shown, b RaclaRifetind Hebred £ 1I¥RUSE YraOOKG Mielhiglefkl 0216 PCTI US02123484

bis(phenylisocyanate) (MDI) was then added and allowed to exotherm and heated to

20 160°F. The reaction was allowed to continue at 160°-165°F for one hour under
vacuum, before checking the excess NCO. 244 grams of dimethylacetamide was
added to make a 50% solution and cooled to 80°F for chain extension. A chain

extension solution was prepared using 75% ethylene diamine, 15% 1,2-

diaminepropane, 10% diethylamine, 0.4% CDSA hydroxylamine, 0.5% IRGANOX®
25 245 (a phenolic antioxidant from Ciba Specialty Chemicals, Tarrytown, NY), 0.25%

IRGANOX® MD 1024 (a phenolic antioxidant from Ciba Specialty Cheriicals,

Tarrytown, NY), and an antiblocking agent. After mixing for one hour under

vacuum, the spandex fiber solution was transferred into quart jars. Films were cast on

glass and dried in 2 nitrogen oven for 1 hour at 150°F. Tensile strength was measured
30 on the films before and after 300°F for 30 minutes and modules before and after

265°F for 30 minutes. The retention properties of Example 1 are shown in Table 1.

10



- Exanpl e 2 The procedure used in Exanple 2 was the sane as that ed for
Exanple 1, except that 156 grams' of pol ytetrahydrofuran polyol HEIJ%HP?%RQOS
31 granms of ethoxyl ated bi sphenol A (EBA) with 6 noles of ethyl ene oxide
were used. The 5 retention properties of Exanple 2 are shown in Table 1.
Exanpl e @olBgepgocedure used in Exanple 3 was the sapBs@sdhat used for
Exanpl e 2, except that a reaction tenperature of 180 to 185F was used in
Exanple 3. The retention properties of Exanple 3 are shown in Table 1. to
Exanpl e Ekample 2pr ocedure used in Exanple 4 was the same as that for Exanple

1, except t?ﬁ’et r&@d@é‘&s&?ﬁh%ﬁ&ﬁlma&%ﬁsaﬁﬁ@&tﬂa@hseaw@xaﬂﬂw,retenti on i
properties o anple 4 are shown in Tahle 1 %ﬁ%ﬁ)arative Exanple A 15 No

et hoxy| axeadt itd phespas of RolyEmaydigiean pelae] W Example A 200 grams
of a pol yi.glikaiehheolk a8 POokiltd ndd b Ethylse bkideweroheduTizr  wei ght 2000 and 45

grans of 4,4'-nethyl epe-bis(phenyl | nate) (,MDI) were reacted in a
1-liter I’F‘F%%’P%Pfoﬁfméﬁgﬁ’f%“p%s%§8¥n3§§ﬁ%g‘ur. When the correct excess NCO was
at t ai nedgxabdpe 311 xture was diluted to 50% solids with dimethyl acetamni de,

cool ed to 80F and the r ' Q.4 agldecka fi-agehhes, with stabilizers
and anti - bl ogﬁﬁg{aceétugreeﬁsfg ;ﬂsxg‘ggg%rl ge Qiﬁ%a Exampl e 1) .IhTensi le strength

bef or e asxdepafibigre@QBehpsrangoiidn ot I8 Favis e Bli*aerie BefBr e and after 265F for

30 mi nut gs vere oeasiiked, SE iedn fuitap® 1. The retention properties of
Conmpar atlgv]ém%fargpl e A ar eﬁys}shom in Table 1. The conposition and reaction

propéft i Bxangfe Conpar ati ve Exanple A are shown in Table 2. 25 11 16 January
2006 WO 03/ 04f24:6ccl@bhRd i IRGhpLSERd B3k aPhayfortxpBria fqskesptl Exanpl e 2Exanpl e

SRR AR A BT Y124 0 Strenath

shown in Table 1. :
Comparative Exampie A

15 No ethoxylated bisphenol A (EBA) was used in Comparative Example A. 200
grams of a polytetrahydrofuran polyol (PTHF) with a molecular weight 2000 and 45
grams of 4,4’ -methylene-bis(phenylisocyanate) (MDI) were reacted in a 1-liter flask
at 200 to 205°F for one hour, When the correct excess NCO was attained, the mixture
was diluted to 50% solids with dimethylacetamide, cooled to 80°F and the required

20 amineé added, together with stabilizers and anti-blocking agent (as described in
Example 1). Tensile strength before and after 300°F for 30 minutes and modulus
before and after 265°F for 30 minutes were measured on dried films. The retention
properties of Comparative Example A are shown in Table 1. The composition and

reaction properties of Comparative Example A are shown in Table 2.

25
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% Retenti on Qut Mdul us, 114. 3115. 1107. 9130. 484.8 250% % Retenti 85

Ret urn116. 7115. 4110. 5144. 893. 3 Mbdul us, 100% % Retenti on 16 January 2006
Ret urn108. 7113. 8103191. 788 Modul us, 200% % Retention 12 16 January 2006 WO
03/ 010216 (c) Nnl U ortcv ¢ No ) ¢ qgq Uwvrf i 0

WO 43/010216 PCT/US02/23484

Table 1

Property Example 1| Example 2 | Example 3 |Example 4|Comparative
' ' Example A

% Tensile 92 131 120.3 187.3 124.9
Strength
Retention
QOut Modulus, 110.5 112.5 107.7 133.3 87.2
200%,

% Retention
QOut Modulus, 114.3 1151 107.9 1304 84.8
250%.

% Retention

Return 116.7 1154 110.5 144.8 03.3
Modulus,
100%,

% Retention

Return 108.7 113.8 103 191.7 88
Maodulus,
200%,

% Retention
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~),..00 ~" W -001~MV aspOz ~ " awea;Hz " PCT/US02/23484 13 16
January 2006 WD 0310 1 0 2 1 6 -PCTI US02/ 23484 Exanples 5, 6 andf}g Jepzpy 2906
5, 6 and 7 were prepared using the procedure described for Exanple 1. In
Exanpl es 5-7 of the invention, the ethoxyl ated bi sphenol A (EBA) had 6
nol es of ethylene 5 oxide. Misture/potassiumlevels in parts per mllion
(ppm) fOYOBWARM es 5, 6 and 7 were 530/ 12, 250/ 6. 2PCTERIBHEY/ 15,
respectively. The formulations used in Exanples 5, 6 and 7 are shown in
Tabl e 2. The properties of Exanples 5, 6 and 7 are shown in Table 3.
Compar ati ve Exanpl e B Conparative Exanple B was produced as described in
Exanpl EXamplesn®8d T he use of 10 et hoxyl ated bi sphenol A (EBA). The

formul at i orExwEgeh 3, B akdoNPAE Plepavad uEXAP brecdlute desstimdifor Exmmplablle 2. The

properties, of arativ anple. B i I,n Table 3
Compar BHFRE STk o Bl ot S Rl e Son PR I S Bl Bty ¥ P
pp n‘530b){lﬂf‘2 iSur2pBOkinE 19 EBNEEs Bt 6B pBo) NAGopits 5431d 6¥gt. 6451. 8
Theor etigal »dpNCER 25635, 1dpettivets? - Thé formulations used in Examples 5, 6 and 7 are

shown in Table 2. The properties of Examples 5, 6 and 7 are shown in Table 3.
Comparative Example B
Comparative Example B was produced as described in Example 1 without the use of
10  ethoxylated bisphenol A (EBA). The formulation used in Comparative Example B is shown
in Table 2. The properties of Comparative Example B is shown in Table 3.

Table 3
Comparative
Example 5 Example 6 Example 7 Example B
H-0 in ppn/K in ppm 530/12 250/6.2 250/15
% EBA 16.6 16.6 16.6 -0
NCO/OR 1.645 - 1.645 1.645 1.8
Theoretical % NCO 3.12 3.12- 3.12 274
Viscosity 38,400 68,800 60,800 20,000
% Tensile Strength 1722 167.3 135.5 123.7
Retention after 30 mins .
@ 300°F
% Out Modulus, 200% 113.8 107.7 111.1 112.5
Retention after 30 mins
@ 265°F
% Out Modulus, 250%, 110 102.8 108.1 112.9
Retention after 30 mins :
@ 265°F
% Return Modulus, 125 110 109.1 122.2
100%, Retention after
30 rmoins at 265°F
% Return Modulus, 115 105.6 111.1 106.7
200%, Retention after,
30 mins at 265°F
% Out Modulus, 200%, 100 92.3 88.9 87.5
Retention after 1 min at
390°F

14



- Vi scosi ty38, 40068, 80060, 80020, 000 % Tensil e Strengthl72. 2167. 31?;. 5123. 7
Retention after 30 mins @300F %Out Mbdul us, 2009413.8107. 711119 y8pugry 2006

Retention after 30 rains @265F % Qut Mddul us, 250% 110102.8108.1112.9

Retention after 30 mins @265F % Return Mdul us, 125110109. 1122. 2 100%

Ret ent i 30 mns at 265F % Return Modul us, 1 1.1106.7 200%

Retentig‘gog%gzﬁﬁ, 30 mirts at 265F % CQut Modul us, 2%‘8‘32%?6%%%.388. 987.5

Retention after 1 mn at 390F 14 16 January 2006 WO 03/010216

PCT/ UsB2ariesd® 9 Brditbhl es 8, 9 and 10 Sinmilar to the above exanpl es, Exanples

8, 9 and 1GQ;Wer & @Bt HRUCKImMS], Blinles @j%ﬂﬁ@w&@ﬁﬂoﬂﬂe@@%@@t hoxyl at ed bi sphenol
A (EBA) with 6 noles ethylene oxide, but wt dlffere_nt;t%rml sture and

pot ass M BiaieL0feEoryiaed bphnal A BB} yig §aolss ethylgrapmideitibl y) . 5 The

f or mul ath @ifSrettSRAstird addpa i RSledls (oas2sH8 2058 SStronrespaativeatl e 2. The
propertjes of . Exanples 8 n 0 are sh j n.Table.4. . Conparative
Exanpl ghiﬁﬁﬁaWBﬁﬁﬁjﬁﬁwlﬁ?e%ﬂgﬁ&& Yarat ?%ejExaﬁBﬁogenEsiog shown in Table
2. TheExqupdperd add0efc sionpaldida4e Exanple Cis shown in Table 4. 10 The

irrprov%rgg Y tention properties of the invention is clearly
dermnstrapseréh\%ﬂé@r?gé%errr%ar ed with the results shown for Conparative Exanple

C. These rTdisfdrmyladonavedinEomparasive Exspoplei(eis phoyR ihbbkeds iThen | evel in Exanpl e 8
on ret fo?erﬁ&@?'tb&ﬁpara"ﬂ%Eib&dé&rti@%wﬁﬂﬁl‘éﬁﬁm er retention of properties of the

et hoxyl at ed_bi sphenol A (EBA) . nodifi ec} exa | es cio ared to the
Confar at i verPEEBRFpYcaentp Ho! re’i-“%"“ﬂ’?‘??\?f“ﬁse°éed?%ﬁ?ﬂnds B"Y epresentation of the
i MPr oV @élndneatddrvhanm Contpated Mixh the tesults abwvntforoTisnpafatitetxmppie €. Fheké).

results show the effect of the high potassium level in Example 8 on return moduius

retention and the better retention of properties of the ethoxylated bispheuQi A(EBA)
modified examples compared to the Comparative Example. Figs. 1-2 provide a graphic

15  representation of the improved return and out modulus retentions of Examples 8-10.

15



15 16 Janual'

Theoreti cal

200%

y 2006 WD 0310 1 0 2 1 6 Tabl e 4 PCTI US02123484 P
Conparative I ngredi ents Exanpl e 8Exanpl e 9Exanpl e 10Exanple C
H2Q ppnK250/ 15250/ 6. 2530112Cont r ol

gﬁp‘ﬂé& 2006

%&EBA2020200 NCO OH1. 611. 611. 611.
UNCO3. 123. 123. 122. 74 vi scosity' 18, 40028, 80035, 20011, 200 %

250F13
Mbdul s

El ongati on, 650667650700 Tensile Strength Retention After 60'9
250F122. WFP0RH 9125 5 After 60'° @ 265F137. 9114, 51DS/EIBR oy qut  Modul us,

Retention After 60" @ 250F133.3124.3127.088.2 After 60' @ -
265F112. 6128. 8118. 0102. 9 % Cut Tbiddl us, 250% Retention After 60' @

3042101233 903Af L§r 60— 265115 042" “20 610737 % Ret urn

Poeipixpge  Req BR 8 Af ¢ Exange 9 @%@P‘f@f g2 €133.0 After 60'
Ca) 265F10BE64EHS 2145 0140. 0 |% Ret urn MJdul us,
Weight,

ppm Ha0/ppmK 250/15 250/6.2 530/12 Control

%EBA 20 20 20 0

NCO/OH 1.61 1.61 1.61 18

Theoretical %NCO 3.12 3.12 3.12 2.74

Viscosity 18,400 28,800 35,200 11,200

% Elongation, 650 667 650 700

Tensile Strength

Retention

After 60’ @ 250F 122. 97.1 117.9 125.5

After 60’ @ 265F 137.9 114.5 123.8 121.5

% Out Modulus, '

200%, Retention

After 60’ @ 250F 133.3 124.3 127.0 88.2

After 60' @ 265F 112.6 128.8 118.0 102.9

% Out Modulus,

250%, Retention .

After 60" @ 250F 133.0 121.0 123.3 90.3

After 60’ @ 265F 115.0 126.8 120.6 107.3

% Retum Modulus,

200°/0, Retention

After 60' @ 250F 151.6 200.0 205.0 133.0

After 60° @ 265F 100.0 188.2 145.0 140.0

% Return Medulus,

250%, Retention

After 60° @ 250F 144.6 148.8 153.1 105.6

After 60" @ 265F 110.7 148.8 128.6 119.0

i6




250% Retention After 60" @250F144.6148.8153.1105.6 After 60' @

265F110. 7148.8128.6119.0 16 16 January 2006 WO 03/010216 Test Pl B cladnuagy 2006
PCTI US02/ 23484 Vi scosity Viscosity was neasured with a Brookfield

Vi sconeter, Mddel LV-DVII+, having LV Spindles 1-4. H gh viscosity resins
and pr epgj(%s/ o5 Ver e measur ed at 25.6 Cusing 5 agcﬁ%-g__émspi ndl e.

Readi ngs on |gﬁ viscosity resins and prepol yners were Faken only after

the test materials had been on the visconmeter for twenty mnutes, at five
mnute intervals. A final nkatDioesteres was established after two
consecWikdsgity €adi ngs agreed. Elongation Test Approximately 18 inches of

the material to be tested was st with 0 I 10, bench mark,

mar ki ng t he YSEHY Bt “B‘ihé@é%"%gggglsﬁq’i@wf’ﬁ@‘]‘?&ﬁn‘%ﬁﬁé’l havigg it i on was t aken
t 0 ensuresgifidess anHigh Wsackitn Gebinband prepdlyadre werel memted atf2516° GaMle After pl acing
the first k . at hgzrooin.of.at | ve inch ruyler. the sanple was
stre{chaélcfd&% isﬁ’m‘ﬁ% I%ro S._gnﬁiﬁ]gmcﬁ%ts}ﬁr?sfnéﬁn&ﬁwfﬁ'éuﬁggg%n errl]%]?h(( on the ruler was
t hen r edterthetdst atatetidiehadibealon fhoiviscomeTen &r tysatycuritage fivd mahtongat i on was

cal cul ah@daby a B Gtk wallGraBfishel A3 b Sk rdegngt h_15 at br eak
of the second nmark, and nmultiplying by one hundred. dul us Test An sanple
of mat FipagatienTese tested was cut to approximately twel ve inches with

sci ssors or Aﬁﬁ%xjﬁazlges ﬁhﬁaéﬁ%ﬁﬂg%ﬂglmﬁgieﬁ:@&éé sfaﬁ@&dea@tw&o{namgh Si Inlt ecga _

I nstrunent equl e wth a 1- u, Scal.e range | o cell. ution
vao o TR e B e tatls Rave wees 99 htpeREna a8 Rt SBE, ot ched ari o to
testi nge ensﬂ'leml&!shraplmmﬂﬂael stremigid ln@regband0Qfe hAfidr pta_hiag tira fisst nack to be tested
was m%gﬁ%gﬁg%ﬁ&f%ﬁmﬁhﬁﬁal salBl 08 soband haVidhGeard/ 2" di ameter

revol ving and a vertically nbunted spring gauge or digital force
gauge HSFiEPR tidiesrand ok erthy Rl Faviber rerordsd ahikpdrearpeinsd&¢ e has a pul l ey 25

whi ch fﬂéﬁ:&nt%@ oPQ&ighticd RSl caRRRfQ %Y FBL-RkiYg e bridelaESndt ©oth hbengthaft of the Force
material to be tested was | ooped over the

Gauge Stand.. A sanple of the m

pul Fey %F’miq%oéthféﬁ‘f’%,m ?’W%’E&“@&ﬂ?%‘?ﬂé Pod5E- t he pul ley. Then, the shaft of
t he ForMeduBmulyst was revol ved. While the shaft was revolving, the |oose
ends of the,5ammheor Walfa W RRREH v &H{%@pér[)‘ﬁm&%%aw}ﬁéhés Jifie ends

scissors or 12” gauge shears and immediately tested with a Sintech instrument equipped

with a 1- 500 g full scale range load cell. Caution was taken to ensure that the test
20  materials were not stretched prior to testing.
Tensile Test ‘

The tensile strength of the material to be tested was measured with a Globe Force
Gauge Stand having a ¥2” diameter revolving shaft and a vertically mounted spring gauge
or digital force gauge which records force in ounces or pounds. The scale has a pulley

25  which must be positioned approximately 4 inches from the shaft of the Force Gauge
Stand.

A sample of the material to be tested was looped over the pulley of the scale, orthe
equivalent of the pulley. Then, the shaft of the Force Gauge was revolved. While the shaft
was revolving, the loose ends of the sample were wrapped around the shaft until the ends

30 became trapped, and the sample began Totating on its own. The peak load was then
recorded in pounds.
Film Preparation
A film was prepared by pouring a suitable amount of the polymer solution onto a

glass plate, and using a 0.060 Gardner’s knife to pull the sample to the desired length. The

17



30 becane trapped, and the sanple began rotating on its own. Thq djeak '*032‘306
was then recorded in pounds. Fil'-mPreparation A filmwas pr eparg ary .
pouring a suitable anobunt of the polymer solution onto a glass plate, and
using a 0.060 Gardner's knife to pull the sanple to the desired | ength. The
.17 16 Janisaias2006 WO 03/ 010216 PCTI Cl S02/ 23381 rgsilshaddis,fil mwas dried
in a nitrogen oven at 150 F for one hour. Pressurized Dyeing Procedure
This procedure was perfornmed on cut strips of filnms using a Polymat Dyeing
Machi n&sSulapidiin @at drich it v qusp & 1P E8o1ehot f f er ent stainl ess steel

beaker pregfurizhED g deBrecONt ai Ni ng 200 cc dei oni zed water adjusted to pH

4.5-5.0 and,t hen cl ose The t run at three
terrperaturgqsgvg?ge%éﬁfo%ggnéﬁtcf%g Fs%agpsoﬁ??%?ﬁ Y% ter which tine, the
speci rrMashmeFfeetennmbmieed werelplaaed inatiffieren: btawes sted beasemwnfih¢ | on. Tensil e

streng I .ed on the treated
fil rg}s ngc g ?er m%fe%r%tggﬁ%%gﬁa%%%augg&%pﬁ%oy\gptg?dgg&%é@%g{ patents, patent
appl i cd?ﬁeén'ﬂle teshbjasgubat ites thropsatuss kewads, ﬁ@r"%ﬁﬁo“ 2957 for prshatred by ref erence

her ei Naidd whibBlife %tsbécﬁ:&éﬂs wéé@(céxﬁ’ﬂl@zlf@&’ddfah&%lv%@ @bndib@. 1 nvention, in
addition to those descri bed her rein, wl ar ent te one skllled in the

art fr oiRsTaTEeRE) SigeeicR (0 Bl 28 modpbs "Sfiﬁ"cﬁtn‘e%?ff‘fl oy thefprat EHBE i ntended to
fall Wotd@ieﬂmﬁéﬂ@teﬁfbﬁﬁﬁab@fre;trb;&n;appended clains. 18 16 January 2006 CLAIMS: 1.
A spandey, ro uced rein the rg{e&/ur efliane i s nmade

by a netho aten[a&’l’ ‘iaa?ns %‘H EDHJC& §?§ t%a'se ]%aﬁeemﬁ% yneri e gl ycol and at
| east m&eenp@ﬂeymmmawnwgyan al koxyl at ed aron-Latic functionality, (b)

reacting t Rﬂ%no&rn%‘é%hoﬁi of%ﬂﬁﬁveﬁ@c)ﬂ M‘a&cﬁucﬁtto &Q@%&scﬁﬁ&i”ﬁeﬁ'ﬁ ilo dfisocyanate;
and (c) polyrnarizing t gﬂg duct of step east one di anm ne.

2. Thebsipae© Bf slellleéuneﬁhiart theifPregong dﬁ%{l}gﬁ?@r ﬁ%chg%%ﬂopss

pol ynt hy irkefiddad yad rathidri@d scopepothy Bipknde@ Bleing! ycol , pol yt et r ahydr of ur an,

pol y(tetranethyl ene ether)glycol, polypropylene gl ycol ,

pol y(3-net hyl -1, 5- pent anet hyl ene et her)glycol, poly(tetranethylene

et her-co-3-nethyl tetramet hyl ene ether)glycol, or a mxture of two or nore
t hereof; wherein the polyol having au al koxyl ated aromatic functionality is
al koxyl at ed bi sphenol A, al koxyl ated. bis(4-hydroxyphenyl) nedi ane,

al koxylated 1, 1 -

18



bi s(4- hydr oxyphenyl ) et hane, al koxyl ated 2, 2- bl s(4- hydr oxy- 3, 5- 16 January 2006
di met hyl phenyl ) pr opane, al koxyl at ed

2, 2- bi s(4- hydr oxy- 3, 5-di bronophenyl ) propant ~, al koxyl at ed

2, 2- bi s(4- hy&oxy- 3- mat hyl phenyl ) pr opane, al koxyl ated. bi s(4-

hydr oxyphenyl ) sul fi de, al koxyl ated bi s(4-hydroxyphenyl ) sul fone, al koxyl at ed
diphenylpgégﬁégi?Lkoxylated 2, 4- bi s(4- hydr oxypbonyl ) - 2- et hyl but ane,

al koxyl at : bi s(4- hydroxyphonyl)cyclohexane al koxyl at ed

1,1- bIS(4 hydr oxyphenyl) -3, 3, 5- trlnethyloyclohexane al koxyl at ed.

4. 4" - di hydr ohypatsks Praduced frpmi cmlyurbthensy wdierin the polyurathineds mayelbphenyl
sulphone onmahompampmmng two or noze thereof; and wherein the oiganic
d||socyanate is 4,4 -rnet hyl ene- bls(phenyllsocyanate) 1, |I'-methyl enebis(4-

| socyanat ocipk imikiag xtdew) gne polymitiy glydol Fndus teayt loengolehl hadm)aRBoRylated sromatic
5-i soQyauat o- fenciematiyyanat onet hyl ) - 1, 3, 3-fti net hyl eyel ohe. xane;

1, 6- hexarret Iene uenc- 2 ocyanate; or a nAxtuKe. of
two or nore Xﬁefm%f L%Pm%g&g%gr@&%ﬂﬁéﬁ‘&??ﬁ’i““’c”@ﬁﬁ%@?i‘%@“ dyi xi ng the at
| east ol | e (obbylymedignghy potuck 6f @dp (bPwi teagifond Biknind. 90% by wei ght aud t he,
at | east one polyol having an al koxylated aromatic functionality in an
amount o2. 1(Petspakiooylaimilghvhiereth thépslyangie yboyispolandhflbuabfRbfikian of
pol yur et hangolybatyleneatly] gadytetratididitian, Yiftdidnetiyi el%@{e)f zﬁﬂneur ea is
made by a TRl %3 (Birith AN 9eﬁtQmZﬁl é!eeﬁeb

(téhﬁﬂw&%gnég t

pol yt et r ahy n -ea-%sz{& ylt A a%&iﬂ&&?%fr“ fo
f402m ﬁot Lef' 3 E J6l?gl a alko lated aromahc funclil? 5 to
2. 5. A s%a x ? ﬁd’)lrﬁ m %soe( nﬁ]ﬁlc or gani c
sol vent, O% ?ﬂ oh rﬁlg ’éﬂ hod COI apd5| ng
39 %‘ “. 2l ﬁY- Emfm’ﬁle BYIEeRALRei ght
1“ "’i‘ﬁ" ‘m'?tw cny HH’PP%% opylateddisidsin with

UAXi ng 90%

et hoxyl at ed

4,4' -rnet hy %4 (“"""]ﬁt"dbl?i‘l'thé'dqoéb’ eyl ¢ algeaylated  wher ei n
the cappi ng %nol a@iqxglage il F@eﬁlgl)tzﬁée wbpade,glilkaxylated t h a
m xturc conprli %‘F SBIS%WBGIQQ)%@%? axyhddeh ediséhhpdrox gshenyl) B35 -by

wei ght 1, 2- @P@Wﬁﬁ@ﬁb@@n@ﬂma&%4©d§%@wmegﬂwwhﬂid:l¥lﬂ@ﬁﬂmdﬂg-f orm
the pol yur ediiydesiydipheny swiphone] 6r d anixtareyof260Gr fore AerpAREE WD HeSi Ng @
pol yur et hanergasi dilsbcianate ipd #smsthgleneblstptichpliedydiate) ¢ qﬂﬁieth@lcncﬁmﬁ'fh e
spandex of isoaymafocydlbifsxane): &h&@l@%ﬁh@lﬁéﬁc@u@&f}@ﬁﬁé aﬁﬂtoejt_ oxyl at ed
bi sphenol  A(bgyhfigodt Jnjzl 39 ﬂi@aoﬁéﬂﬁheﬁ&h%ﬂ&m@ne Beypaadex of

claim6, whejgdne-249ii %éa,gg Hashdegbat er cont'ent [ess than
550 ppm and a potassium content Iess t han 25 ppm 9 A nethod for maki ng

spandex 0NWhé spandex 8f a1 Aol peRfic rORM é YTBst Gndpof Glinlsgast one
pol Yol havi fatt a0 o8y s el e CLOES bg@ﬁ&ly& ffpag?a% Lyt "
M XtUre;  aromatic functionality in an amount of 10% to 30% by weight.

4. A spandex dry-spun from a solution of polyurethanenrea in an organic solveat, wherein
the polyurethanenrea is made by a method comprising mixing 90% to 70% by weight
pontctrahydrofuran and 10% to 30% by weight ethoxylated bisphenol A to form a
resing and reactmg the resin with 4,4"-methylene-bis(phenylisocyanate), wherein the
capping ratio is 1.5 to 2.

5. A spandex dry-spun from a solution of polyurethaneurea in an organic solvent, wherein
the polyurcthanenrea is made by a method comprising mixing 90% to 70% by weight
polytetrahydrofuran and 10% to 30% by weight ethoxylated bisphenol A to forma -
resin; and reacting the resin with 4,4'-methylene-bis(phenylisocyanate) to form a capped
slycol, wherein the capping ratio is 1.5 to 2; and polymerizing the capped glycol with a
mixture comprising 83% to 92% by weight ethylenediamine, 8% to 17% by weight 1,2-
diaminopropane; and 5% to 15% by weight diethylamine to form the polyurethaneurea.



m xing the resin mxture with at | east one organic d isocyanate, ko, form
i socyanat e- capped gl ycol: polynerizing the isocyanate-capped gﬂ§éjc?|"?\ﬁ¥%806
at | east one diamne to forma pol yurethane; and reaction spinning, nelt
spinning, dry spinning or wet spinning the polyurethane to formthe

spandex. 10. The nethod of claim9, wherein the polyneric glycol is

| t hl t . . '10f ,
oot Ao S, s Chpo L LAVl At

pol y(3- met ﬁy’rhésp%he&%m%ﬁ%eiﬁ SIGE3 bisplRol Ali€hE SHELIYGNE
R 23?8;‘-5@ ke :mmfiéc et g
al koxyl atged s ! fAé_I Qe %B S a;li%cy 1&@%@ 31%@ qtf%%cr%ggt’ent less
al koxyl at't estg}m 50 gi,”g@aﬁﬂﬁ%%é%%h%ﬁyﬁm -?IF% C‘g

2, 2- bi s(4- hydf oxy- i & PB%oxy| at ed
2, 2- bi s(4 hydr - 3. 5-di br onophenyl ) pr opane, al koxyl at ed
2, 2-bi s(4- hy rﬂg@‘-"g@ﬁﬁ%%ﬁ?&ﬁ‘?ﬁﬁ%‘%%& %8 al koxyl at ed bi s(4-

hydr oxyphenyl ) sul f i al koxyl at ed .bi 5(4- hydr oxyphenyl ) sul f one, al koxyl at ed
di phenyl pheno%ﬁ%&f‘%ﬂ@ %"ﬂa @(Wﬁ ﬁ?éﬁ%ﬁ%ﬁwlyglﬂmﬁﬂ&?ﬂ keatated
al koxyl ated ~ FrTHic ‘-;LFKF’Gﬁth?
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AP § KOst BIxiWEk ane, ~ al koxyl at ed
1, 1- bi s(4- hydmgixinghes ixPure with' df ) ,
4. 4 - di (bydr gxyﬁﬁ@h@yﬁféﬁlﬁghi dé‘flﬂ]az}t &%&Wgﬁ%@%‘%@%ﬁéﬁg@%ﬁﬁ%@m&

sul phone, or a nixture of two or nore thereof; and wherein the organic

di i socyanat e Pglm}%uw&ébypé&‘@aﬁ@pm%ﬂngamri@ase«)qe diarbineua Ebrhyd enebi s( 4-
| socyanat ocycP@WEf@éh@F%a met hyl - 1, 3 phenyl ene diisocyanat e;

5-i socyanat 0- kesafib S8 t _HMH' AR | cycl ohexane;

1, 6- hexaznet h 51&[% gb g’ylg%g%e; %’(]:ﬁ:ggﬁe- fg%‘;%&%&’f’ﬂ% ciolyirethans oy yr e of

two or nore tﬁereo . . The method of claim9, conprising mxing at |east

ooryort YIB! heShotfil of o AL lotviadic Syl PR A Horan 230, 1
ook 1Y, iy re%ﬁgg ga? j

pol yol havi (Lo
30% by wei gﬁ)tglﬁgqgeg“rerﬁ)i Z‘ rrea P R R P Stheaiel¥aohi m 9, wherein
t he cappi ng Ppgkofgy e 8eol. POX( I ¢ ethsnglysol.tot, 0 20 0 16
January 20084t R GHeBFoCrmpthyietametingens athes)ghimol e pinixtirg obtwd s
pol yt et r ahy &f B¥95F Hiqreofeheseinfhy poliehhammesn alitoxslejddarenats Bmatiomlity is
functi onal i elkoxxlatadibispliraeldy alikoxylutsslis (d-hydrakypheny)oretams calkdiviybaay Bbat € i s
4, 4' - met hy| &pé-BydopndispyDebampeanlkorylated 2,2-Hik@-heirdwye3,66 cl ai m 9, conpri sing
pol yneri zi ndimétaylpbenyy)preptaes, cdippythtal 3/2-bis(@#ydroay-3,3-eidsdmopMRnglipopaes t o
form a pol yabwekjated.2,2-bis(4Fhgiroed-Batethflphdrii)tdpans; QlRkRidAbifAl yeri zi ng t he
i socyanat e- hg:ﬂrp&y!p@hyl)&!ﬂﬁ&u, tatkoxylated bis(4-hydroxyphenyl)sulfone, alkoxylated
diphenylphenot, alkoxylated 2,4-bis(4-hydroxyphenyl)-2-methylbutane, alkoxylated
1,.1-bis(4—hydroxyphenyl)cyclohexanc, alkoxylated 1,1-bis(4-hydroxyphenyl)-3,3,5-
trimethylcyclohexane, alkoxylated 4,4'-dihydroxydiphenyl sulphide, alkoxylated 4,4'-
dihydroxydiphenyl sulphone, or a mixture of two or more thereof; and wherein the
organic diisocyanate is 4,4-methylene-bis(phenylisocyanate); 1,1-methylenebis(4-
isocyanatocyclohexane); 4-methyl-1,3-phenylene diisocyanate; S-isocyanato-1-
(isocyanatomethyl)-1,3,3-trimethylcyclohexane; 1,6-hexamethylene diisocyanate;
toluene-2, 4-diisocyanate; or a mixture of two or more thereof.

11. The method of claim 9, comprising mixing at least one polymeric glycol in an amount
of 70:% t0 90% by weight and at least one polyol having an alkoxylated aromatic
funetionality in an amount of 10% to 30% by weight to form the resin mixture.

2. Th; method of claim 9, wherein the capping ratio of the isocyanate-capped glycol is 1.5
to 2,
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et hyl enedi arrine, 1,2-di am nopropane and diethylanine, 16. A spapdex for
by‘%/he met hod of claim9 17. An article of clothing conprising ?ﬁéﬁ%jgﬁ&gg%
of claiml1, 4, 5 6, or 16. 18. A disposable personal care product
conprising. the spandex of claim1, 4, 5 6 or 16. 19., The spandex of
claim4, wherein the ethoxyl ated bi sphenol A contains fromabout 2 to

about 10 180! Fige @ibthiol BY LRIAE 90whé&in KO pollpfrie RRREEX pRiytSihaAl Ak YRE LIy the
et hoxyl at ed fpysih koﬁlﬁg{lmmainfﬂ&%gﬁggggg ed laf% 1915113% O%?ng ?Pejtyﬁyl ene

e : dehe
' - Pvent™ g‘ﬁp
i ety acet S go ot B PSR G SIE) one,

di nnet hylygul | - 1M . - re thereof. 22. The spandex
of "crai . Tictoeee ookttt e il mend ool
anti bacteri a ageﬁ’t, él%t‘g?ﬂéﬁﬁg%?}gpﬁe, 8%t her mal stabil i ze(rja_ a gas I‘E?]I st ant
tabili , ' o, gelustrant can anti-tackiness additjve, a hea
:e'zle t: nlgzgg'di |6R%&H§£é§g%:? @ F}}HfﬁiﬂfgiPé’ﬂﬁfm%?%ﬁhﬁilﬁ?ﬁy%@%feappaﬁ elyel witht i ¢
agent, a pH% éfﬂeélfa('}“rl, & v SRTTBReRATR G0d disyTamine | anent conpacting agent,
corrosikpon jnhihitor disper si ent, a lubricating agent, or a

?ﬁxt ure Zg A&Pf’&ae’ﬁﬁ‘%f@a?m ?&Qggf%%%épl y package conprising a (r:]oreI andd
t he spandex of claim4. 24- The spandex of claim5, wherein the ethoxylate
bi gphgno??'A%?fﬁﬁﬁﬁ?c}%ﬁg &'B‘HH’E‘SIEE?!E’ SPaIsR oL ¢BiRd) d5.6% Oklthyl ene oxi de].c 25.
The spandex ,of. cl ajm 24, erein _the ethoxyl ated bisphenol A cont ai ns from
Shout 4 15 A2 ssonlGRramgrE camennak tesgae s lamded, 16 o1 m 5.
wher ei n e.organi £ sal vent ¢ rises dinethyl acetam de, |
di (raret hyfid'r 3 ,d%i&f’ r*pvﬁ _%W@BG@PXHF%¥WPW%G%PS Bemabaisd or e of
two or mor °¢WDdBples otethyipee erdeidex of claim 5, further co_rrpr!zl ng a
chlorine,resjstant, additjv an antibacterial agent, an antioxidant, a
t her mal %(E'aa'!th Spdex 89 é’énS%s‘?’léﬁr%}ﬁtthf's?th‘bmlﬁt%hspla‘#ﬂﬁl Hreentainsfromebugtdrtant ,
an ant it ack PReES melgs of <tBylepe pxide. setting additive, a dye, an emulsifier, a
21 o 16 anugry 2006 yetting agent, an antistatic agent, a pH regulator, an
ant i bl ockl-nd g geandex gf elajm dewhercia shpereania golygetroompsiseotinediytaceiantiddi t or, a
di spersi ng dEesthyliormamids, dhmetiylpsoratidone dimethylsifaxide, of a mitugs oftaoar
t her eof . 28more thgmoky package conprising a core and the spandex of claim 5.
29. The spandex of claim1, wherein the polyneric glycol is a polycarbonate
gl ycol , %’f bt sresder oftlyicod, fusthaalopprisiag agihjorine redstart additive) @ DtibhAErA"
nor e t her eofigenBCun dfitiexidpetnalthverodl scibilizer, b, gavheaseing stabidiz0k pighdre, 0l ycol is
pol y( pent andeliistiant, an anti-tackiness additive, a heat setting additive, a dye, an emulsifier, a

welting agent, an antigtatic agent, a pH regulator, an antiblocking agent, a filament

compacting agent, a corrosion inhibitor, a dispersing agent, a lubricating agent, or a

mixture of two or more thereof.

23. A supply package comprising 2 core and the spandex of clajm 4.

24. The spandex of claim 5, wherein the ethoxylated bisphenol A contains from about 2 to
about 10 moles of ethylene oxide.

25. The spandex of claim 24, wherein the ethoxylated bisphenol A contains from about 4 to
about 8 moles of ethylene oxide.

26. The spandex of claim 5, wherein the organic solvent comprises dimethylacetamide,
dimethylformamide, N-methylpyrrolidone, dimethylsulfoxide, or a mixture of two ox
more thereof. _

27. The spandex of claim 5, further comprising a chlorine resistant additive, an antibacterial

agent, an antioxidant, a thermal stabilizer, a gas resistant stabilizer, a pigment, a
delustrant, an anti-tackiness additive, a heat setting additive, a dye, an emulsifier, a
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car bonat e)di ol , pol y(hexane-1, 6-carbonate(diol), or a mxture thgrgof.
The spandex of claim 1, wherein the polyneric glycol is a pol ycgﬁd%g'é’g{?é}?os
product of a dial and a diacid. 32. The spandex of claim 31, wherein the
diol is ethylene glycol, 1,4-butane diol, 2,2- dinetbyl-1,3-propane dial,

or a mxture of two or nore thereof. 33- The spandex of claim 31, wherein .
the diacid i wetitligpigeniaan ahtissaticigtitCa fHirdgul 806 Q6 ANEKIbA iRy adht G e M Xt ure
of two or notempdtingafentdcorfddfonSERBAEX a Aspblshsle t%ﬁiﬁ@ &nb QL YO!

havi ng an al kgyterdredodr aiRe iereokunct i onal Pty I's~a koxylra e ’

2, 2- bi s(4- hydr oxyphenyl ) propane, al koxyl ated bi s(4- hydroxyphenyl ) net hane,

| koxyl atzsd” A, shnbi hudr lated 2, 2-
1 S (4~ byt o PPl et Ch e o) IR SO RS

2, 2- bit s (AohyBROYhndedor SART LYARNERW RIARARS AL KOX YL at od

2, 2-bl s(4-h - i F oHAre ek xuf%tig%lé{car onate glycol, a

bi s( 4- h§/droy S ﬁ?@ﬁf’%&%ﬁﬁﬁéﬁd %ﬁuge(‘gﬁﬁ’éﬂmﬁﬂﬁmﬂﬂ)sul fone or a
m xture af g a]éeiigcgc}mﬁrfegjhﬁe%g Th? S anqex of claim1, wherein the

ol yol havi - LS e PO LIPS R y(iiajgntﬁ'he‘évlskox | at ed
Bhe%ol. 36. __Igﬁ;?p ngfé%c’%ﬁe%ﬂ%’ﬂﬂ Sarbapate o WW&BW@ed phe%ol is an
Claim 1. SSonoit iR Fl, SneEH e bifienalstael s haspdessesonpronisast  one
di am ne and a‘%m %’% 8?4@‘ chai n extender selected fromthe group consisting
of a dio d an am no. al ¢oho|. 38 he,spandex of claim 1, further
conpri si %‘a 45 fexdﬁﬁél%zgoﬁ’ ?fe?éh%gl"itf qgﬁlﬂ?ﬁetgiﬁﬁol,glr,ﬂybptamd@,sﬁ,l—ng of a
chlorine r et ZEM 1 dciprangdiolaer amixteraof b¥e af margethereofin ant i oxi dant, a

t her mal ahilizer, a_gas resistant stabilizer, a pignent, a delustrant, an
anti-tac %‘nggJ%Sp%?ftoﬁc %}mé’t?h‘@'é?w@éﬁ diggiddsiaiipic\eeid, sncgings acid, dodedanedivier, a
wetting agedfd gn? Btrerofitve ongwoae theregf.pH regul ator, a fil anent conpacting
agent, a%éo osion inhibjtor, a dispersing agent, and a lubricating agent.
39. The fit I8 SBIRIER 8F flawn 1yWhereinihe pelypldiayingrancalignytaed arematipol ycar bonat e
glycol, a cfigaylgy i ateh2.2dis(@thydroxyphenyl)propaneg alkoxylated bif(4t wo or
mor et her eofydigxyphenymsthane ulkozgRe:d40l-bisehydrokyyhenyl)ethiaieaiRoxyMied 220 t he
pol yol havi hi(hydokpyi-ditmethydptenplpropinen alkcooylatkd 2i2-bis@-arakykxy | at ed
phenol . 41 dibTéreoptenipropéines hkioxyldRd 2%@1@@@&qu§@%§%1@_ ol is an
al koxy! at edalkiopylerdibisté-bydox g Heaylyduiti®s aﬂtbﬁ}’lﬂfeﬂ%iﬁ?!‘—ﬁ??ﬂox ﬁﬁ,%gggpgd of
claim9, comixtusd sTgwaloy n&idk fHekddg, t he pol yuret hane to or}ﬁtﬁ% spandex. - 43.
A spandex spun from a sol ution of polyurethaneurea in a solvent, wherein
t he 33. The spandex of elaim 1, wherein the polyol having an alkoxylated aromatic

functionality is an alkoxylated phenol.

36. The spandex of claim 35, wherein the alkoxylated phenol is an alkoxylated diphencl or
an alkoxylated dihydric phenol,

37. The spanfiex of claim 1, comprising polymerizing the prodnet of step (b) with at least
one diamine and at least one chain extender selected from the group consisting of a diol
and an amino alcohol.

38. The spandex of claim 1, further comprising at least one compound selected from the
group consisting of a chlorine resistant additive, an antibacterial agent, an antioxidant, a
thermal stabilizer, a gas resistant stabilizer, a pigment, a delustrant, an anti-tackiness 7
additive, a heat setting additive, a dye, an emulsifier, a wetting agent, au antistatic agent,
a pH regulator, a filament compacting agent, a corrosion ighibitor, a dispersing agent,
and a lubricating agent.

39. The method of claim 9, wherein the polymeric glycol is a polycarbonate glycol, a
polyester glycol, a polyether glycol, or a mixture of two or wore thereof.,



pol yuret haneurea is nmade by a process conprising: mxing 95%toq §Ql°4hﬂ¥ ry 2006
wei ght polymeric glycol and 5%to 40% by wei ght al koxyl ated bi sphenol "A to
forma resin; reacting the resin with at | east one organic diisocyanate to
forma capped glycol; and polynerizing the capped glycol with at |east one
chain extender to formthe polyurethane. 44. The spandex of claim43,

wherei n #oe Phs yethodof glajm d| wherem the bylgal hovigt &1 Qkygited FonREt Y@ftiShalit
glycol, a pokyatali@xyBladcghenclior a m xture of two or nore thereof. 45_ The
spandex of claim 43, wherein the polyneric glycol is
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4, 4' - met Byl eQ8pandex spun from aso fon of polynrethaneurea i in a solvent, wherein

bi s(phenyl | ﬁﬁiﬂ % c& ;ﬂ'gs(i)l%(ana ocycq ‘f"lexane

4- et hyl - I'1S0C a

5- |socyanat o- = Aol t xane

1, b- - hexanet h;ék%r% %; b%g%ﬁarﬂ %f m%mfwfngéj}&s%%é ﬁé’?%y%?lglg m xt ure of
two or nore Y *claim43, wherein the at | east one
chai n ext endetrcacangﬂiwbﬂnmnﬂu aaﬂnameqne oi:ga’iuc:cjatsioojfm&rte f@hnaﬁrbdi@ed glycol; and

1, 4-cycl ohexane, di al a ane, di a op ne,

1, 3-di ani nopeﬁ’ gﬁé EI#E? ﬁ%ﬂl’eig@“@eﬁ@gﬁ@g%ﬁ% AR & &m ne,

1- ami no- 3- ani K Fﬁslil ; 5, 5 trimet hyI cyclohexane or a mxture of two or

nor e thergof 48 The s 4§x f imA43, wh n the pol yurethaneurea is
made by ATp w Iﬁ © BelyAeHT Jo‘;sa\ﬁé’ﬁ’ﬁ-f bopgegherl@ gl ycol
and 10%to )6‘35 1' FP"]&’F XGWEletr HmEHHERS VAL BoFOipierhe resin. 4.

The span% f cI ac%ﬁ vvherel n the paol yurethaneurea i s nade by a process
conpri si g |SH 59 Whera; %F"%@W%}YF@ igpybymctinig efgrams 9 by
wei ght alk E%ad??é!rt usahydr rA¥teteamethylguezgherglyrahuary 2006 50.

The spandex YPéq’Diﬂ?ﬁe@YmM@héﬁmchﬁ b psntawethyleaa cthar)glycolnde by a process
conpri si ng poki(ieiragsdtylese 8085-by-Sveéthitctpaichperiecctyirtyrol, and mizfirs of BP0 by
wei ght al kexyla¢t derdsfsphenol A to formthe resin. 51. The spandex of claim
43, wherein the capping ratiois 1.5 to 3. 52. The spandex of claim 51,
wher ei n #he Thappimigx oatiabn 43, whéeinthQorgafis diifdogampaizdiol-mdthylbmd-m 52, ‘
wher ei n t he bisgplEingliscegbnate)i & 1indhylencbistd-isocyanatocyclohexane), 4-methyl-1,3-

phenylene diisocyanate, 5-isocyanato-1-(isocyanatomethyl)-1,3,3-trimethylcyclohexane,

1,6-hexamethylene diiso¢yanate, toluene-2 4—dusocyanatc or a mixture of two or more

thereof,

47. The spandex of ¢laim 43, wherein the at least one chain extender is ethylene diamine,
1,3-cyclohexane diamine, 1,4-cyclohexane diamine, 1,3-diaminopropane, 1,2-
diamincpropane, 1,3-diaminopentane, 2-methyl-1,5-pentanediamine, isophorone
diamine, [-amino-3-aminoethyl-3,5,5-trimethyl cyclohexane, or a mixture of two or
more thereof.

48. The spandex of claim 43, wherein the polyurethaneurea is made by a process
comprising mixing 90% to 70% by weight polymeric glycol and 10% to 30% by weight
alkoxylated bisphenol A to form the resin.

49, The spandex of claim 48, wherein the polyutethaneurea is made by a process

comprising mixing 90% to 75% by weight polymeric glycol and 10% to 25% by weight
alkoxylated bisphenol A to form the resin.
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54. The spandex of claim43, wherein the spandex is dry-spun freghig ry 2006
solution of polyurethaneurea in the solvent. 55. A spandex dry-spun Iarom a
sol uti on of pol yurethaneurea in an organic solvent, wherein the

pol yur et haneurea is nade by a nethod conprising: mxing 95%to 60% by

wei ght pol ytetrahydrofuran and 5% to 40% by wei ght al koxyl ated bi sphenol A

to form &0 eshdipanadidof ARG 49)GvHensn RS thineurea is made by a process.
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havi ng an alBe5%§F F7€¥4mctionality. 59  The spandex of claim 58,

wher ei n sge 0 I g%\éi rI.t%ft he al Equgl gt d aromatic functionality is an

al koxyl af2d ;ﬁﬁ% X CHOSPURHEC gqué‘ﬂ 6t Pelyweihasgireqpdnarganin ol et oxljareine d

phenol is al'RORYPHEEHIBIEH e by a mafhed gomptigye: mixing 95% to 60% by weight

bi s( 4- hydr oﬁ%ﬁ%‘i‘ﬁﬁyﬁmﬁéﬂ 5% o0 B seight alkpx¥atad bispbimek prhdomh 3 essirane,

al koxyl at ed #d 7eastig therpsin avith 44'snethdenpisfihenylisppyanpteh oyhereit kiexqappingd

2, 2- bi s(4- hy#lii®il.Btw3.di br onophenyl ) propane, al koxyl ated 2, 2- bi s(4-

hydr oxy- 3- net hyl phenyl ) propane, al koxyl at ed bi s(4-hydroxyphenyl)sul fide, '

al koxyl af@d AprAadendrirapan Staan g sokstivn ofplyiakenapires ia cn dirgintngalvie Rellerein

al koxy! at ed tiz golywethenetrpalisoradettornprpedds nempuding:itiaing, 953 tos0h dY eekight

1, 1-bi s(4- ipbitarafiptieiyia ayd 5@hexedehy whighkalkatydsted bisphenol A to form a resin;

1, 1- bi s(4- hyebcdsy pivanyih vith 84Smethylenpbiiyiengi-obfnans, wikkke Md Gbpfhg ratio

4, 4" - di hydr axy.ditpBetayforss dlcRppedaslydd:a pobin@dizthghe czi%I by dTyesd Wik B ed¥ture

sui phone, ofkompfikitk 88% 10f920MBy Qi dhPLBylheliffine, #% 19 liﬂ? 1,2-diaminopropane;
and 5% to 15% diethylamine to form the polyurethanenrea.

57. A spandex comprising a polyurethancurea which comptises an ethoxylated bisphenol A. .
58. A spandex comprising a polyol having an alkoxylated aromatic functionality.

59. The spandex of claim 58, wherein the polyol having the alkoxylated aromatic
functionality is an alkoxylated phenol.

60. The spandex of claim 59, wherein the alkoxylated phenol is alkoxylated bisphenol A,
alkoxylated bis(4-hydroxyphenyl)methane, alkoxylated 1,1-bis(4-
hydroxyphenyl)ethane, alkoxylated 2,2-bis(4-hydroxy-3,5-dimethylphenyl)propane,
alkoxylated 2,2-bis(4-hydroxy-3,5-dibromophenyl)propane, alkoxylated 2,2-bis(4-
hydroxy-3-methylphenyl)propane, alkoxylated bis{4-hydroxyphenyl)sulfide,
alkoxylated bis(4-hydroxyphenyl)sulfone, alkoxylated diphenylphenol, alkoxylated 2,4-
bis(4-hydroxyphenyl)-2-methylbutane, alkoxylated 1,1-bis(4-
hydroxyphenyl)cyclohexane, alkoxylated 1,1-bis(4-hydroxyphenyl)-3,3,5-
trimethyl¢yclohexane, alkoxylated 4,4'-dibydroxydipheny) sulphide, alkoxylated 4.4'-
dihydroxydiphenyl sulphone, or a mixture of two or more thereof. '



