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THEREW TH This invention relates to fil mprepared from aqueous pol yuret hane
di spersi oma01/34Ms invention particularly relates to aquepOwUR@l/yatet hane
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3,178, 310; 15 Whid Ostdnkiily feaddive WhB waferdtt Ha9106g basitknbwidtBat(Rdbyiscuyaige ot her s.
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Aromasi ¢ 3pmiloyl g apatess 546 asd 4alka®9s; ghosoeyasate (TD) and net hyl ene
di phenyl di i socyanate (MDI') as well as polynethyl ene pol yphenylisocyanate
are al so knowpdabRasSEptrsionCirCPPEeRE 19 Bathg REFEERS fRpMinddueRAiVeRG fil ms
from di spersions, including pol yurethane

materials as: coatings and bonds in U.S. Patent No. 4,292,226; flexible solvent barriers in

U.S. Patent No. 4,431,763; adhesives in US 4,433,095; and films in 4,501,852. Films, or

rather the process of dipping to make a film, can be a part of the processes for making many
20  articles. Examples of film applications include exam gloves, organ bags, condoms, and
ostomy bags. While it is known that such applications can be made with polyurethane
dispersions, conventional polyurethane dispersions have sometimes been found to have
insufficient physical or handling properties to make them a preferred material for such

applications. Also, the use of a solvent can have adverse effects for some applications.

25 Polyurethanes are the reaction product of a polyalcohol and a polyisocyanate.
Typically, the polyisocyanates used to prepare polyurethane dispersions have been aliphatic
isocyanates such are disclosed in U.S. Patent No. 5,494,960. Aromatic polyisocyanates such
as toluene diisocyanate (TDI) and methylene diphenyldiisocyanate (MDI) as well as
polymethylene polyphenylisocyanate are also known to be useful.

30 Conventional processes of preparing films from dispersions, including polyurethane

dispersions, generally include a step of coagulating the latex onto a substrate. It is therefore
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di spersions, generally include a step of coagulating the latex onto a
substrate. It is therefore -1 WD 01/88007 PCT/US01/ 10770 necessary that
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di sper si amsoligélngesireRaisead bitinaterikls Which oa Be petayidp e flane prepol yner and
wat er, wherein the nonionic pol yurethane prepolyner is prepared froma
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pol yur et ﬁgﬁge@@?mvmggﬁ??ﬁgﬁ#@lm%r%her aspect, the present
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The present invention can be used to prepare, for '
In another aspect, the present invention is a process for preparing an aqueous

polyurethane dispersion comprising preparing a nonionic polyurethane prepolymer froma -
polyisocyanate and a low monol polyol; and admixing the nonionic polyurethane

20  prepolymer with water.

In another aspect, the present inventions is a polyurethane dispersion prepared by
preparing a nonionic polyurethane prepolymer from a polyisocyanate and a low monol

polyol; and admixing the nonionic polyurethane prepolymer with water.

By utilizing a high molecular weight, low unsaturated polyol, the present invention
25  has the advantage of being an economical, water-based polyurethane dispersion which has
the desirable properties of natural latex rubber but does not include the dermal irritants
which occur in natural rubber latex. The present invention can be used to prepare, for
example, dipped rubber goods, such as gloves, condoms, cathetefs, and angioplasty

balloons.



exanpl e, di pped rubber goods, such as gl oves, condons, catheters, and
angi opl asty balloons. -2 WO 01/88007 PCT/ US01/ 10770 The pol yuret hane

pr epol ynayO di/ggper si ons of the present invention are prepaP€iuUB§/Wr®per si ng
a nonioni ¢ pol yurethane prepolymer in water using one or nore external
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m xi ng until se 1 nver en di spersions of process of the
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t he processin®drsd fiasppreeiRtwhcioif Atsheill athduht eOwhiss ifylelihg @ sinaltaniohayofr esul t
in a stable dispersion or at |east a dispersion which is sufficiently
di sper secnienipaurfagianh dy fisst added @ @ coptinyess peepelyanes pbseand mizedand then go&g ap| e

di sper si Qate ggg%?owgﬁﬁ%?mgﬁé%ﬁﬂﬁ?ghgsseelme[r{spvent ion, a dispersion is stable

if it does no arat e out 00 quickly to be useful for its
I nt ended r i en pre i ng the | yur et hane .di spersions, of the
ot cdit | hvent NG HPHEORDHEe Dot Bn IeS FRETHM S PH L CHPREE 2t
can be a%ﬁﬁnﬁéﬁs@f&e%@%&&ﬁg%@pﬁc pkéba%e!aebyf rhia?fs 08 h &fbh infelial bhdsdtratio

surfactant can bé used to aid in dispérsing the prepolyner. In the second

step of t(RHPR) process. Such processes are known and are disclosed in, for Example, U.S. Patent
No. 5,539,021 to Pate et al., and U.S. Patent No. 5,959,027 to Jakubowski et al. Other
continuous dispersion processes can be used with the process of the present invention with
20  the proviso that they result in a stable dispersion or at least a dispersion which is sufficiently
dispersed to be further processed in the second step and result in a stable dispersion. For
purposes of the present invention, a dispersion is stable if it does not settle, or separate out

too quickly to be useful for its intended purpose.

When preparing the polyurethane dispersions of the present invention using more
25  than one surfactant, the two surfactants can be added in two separate steps. In the first step,
the first surfactant can be used to aid in dispersing the prepolymer. In the second step of the
process of the present invention, the dispersion from the first step is admixed with a
different external surfactant and admixed. The admixture of the second step may be
prepared by any method which results in a stable polyurethane dispersion. The product of
30 the second step of the process of the present invention, irrespective of admixing methods
used, should have a particle size sufficient to make the dispersion stable. The dispersions of

the present invention will have a particle size of from 0.9 to 0.05, preferably from 0.5 to
3-



process of the present invention, the dispersion fromthe first step is
adm xed with a different external surfactant and adm xed. The adm xture of
t he secovdo st/ef0Trey be prepared by any net hod whi ch resuP€CHURM/A7BL abl e
pol yur et hane di spersion. The product of 30 the second step of the process
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to 0.05, preferably from0.5 to -3 WO 01/88007 PCT/US01/ 10770 0.07 and
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particle size ,of the dispersions of the present_ invention is about 0.15
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they are admxed in a ratio of MJ "to TDI "of from 99 percent
per cent Nbsa bévbreparpd by ediabliygg covheronly svhilatds podudiDsucres INMONASFE 1254 ahd

PrePare  [SONATE 500P*. (*ISONATE 125M and ISONATE 500P are trade designations of The
Dow Chemical Company.)
20 When mixtures of TDI and MDI are used to prepare the prepolymers useful with the

present invention, they are admixed in a ratio of MDI to TDI of from 99 percent MDI to 80
percent MDI. More preferably, when mixtures of TDI and MDI are used to prepare
prepolymers useful with the present invention, they are admixed in a ratio of MDI to TDI of
from 98 percent MDI to 90 percent MDI. Most preferably, when mixtures of TDI and MDI
25  are used to prepare the prepolymers useful with the present invention, they are admixed in a
ratio of MDI to TDI of about 96 percent MDI. Preferably, the prepolymers useful with the
present invention are prepared with MDI or mixtures of MDI and TDI. Even more
preferably, the prepolymers useful with the present invention are prepared with MDI as the

only aromatic diisocyanate.

30 In one embodiment of the present invention, the prepolymers useful with the present

invention are prepared from a formulation that includes an active hydrogen containing
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prepol yners useful with the present invention, they are adm xed in a ratio
of MDI to TDI of from 98 percent MDI to 90 percent MDI . Most preferably,
when m xtwo esssehH7 TDI and MDI 25 are used to prepare the peppséyrwers usef ul
with the present invention, they are admixed in a ratio of MJ to TD of
about 96 PAELANIN MAeferRuhfoAbhdnt of IR RERROLYERIOS, tha@tive NV %eh%ntaﬁﬁ@ent
invention are prepared with MDD or mxtures of M and TDI. Even nore
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with MDI as the an r tic diiso ate. 30 In one enbodi nent of the
pr esent iW@lgﬁllq?ro‘ﬁ‘?lg{“g@?%‘??g%cﬂr)Pﬂ'g-'re§te ééﬁg IW’F‘RPetar%gﬁrWég ar We@’ént ion are
prepar ed ddiaumyBrop9leRl URfl] GftichRit hdvikg Mfi&RylaRe &Gl ¥ fQEGR 04005 ey - 4
WO 01/ 880%7%38@/&82061/ 1077 1Oma'?}];eri‘{'gll% Inﬁ}é preferr%gmegrg)odi ment of 'Egne
preserdt ipevesmt.ilhe othdneompoiens of ylerdigjenixbweisad lowngolenulpewerght disl.a ni xt ure of
diols. One conponent of the preferred diol mxture is a high nolecular

wei ght pol yet h@énegdllyp ey §therdiislh of the forgxadativne ofithei fibseiDin@entioarcan®e ght
pol yoxypropyl ene diol, optionall ﬁ@Qavi ng, an ethyl ene oxi de capping of from
0 to 25 vigrpgyed by gt method kypwn de Hhese @%?Fg@ﬁ@’rﬁkﬂbm thy artpf preparing pelycther a | ow

nmol ecul ar Loht.. di 9} n | | pol yether diols of the fornulations
o\si\zdr%?ﬂ) be usgfull (f)’or%ﬁrgﬁgr%lg slich Eif&?s

of the prpe I nven n prepared by any nethod known to those of

di Kill_in.th f ' h | .0 Db ful f
o1 epar | g suc T e moRu e e P et ol apepL el Rl it elffiponent ~of
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I nvention i's a pol yoxypropyl ene diol having an ~ ethyl éne oxi de cappi ng of
from O t cetRPenwoxjde cappinperfifronPOad &6 alelight percentnPretarathlyy theveioddrinlap fveighiof

oSt pr S <BEpITR nireo 0 480D, gk BrrBhD t e 19U R 5
opti onal | | f ] [

ol ter nat | 1B . e o e oy Copp vl rom 0
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oxi el ark i ese e ing DR BORED Ho e 0t ERhEISe B yFea redserte B n ¢ he
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conponent t he xture t he prepol ynef formul ati ons of the present
i nvent i onprefrably, from 10 to 15 percent ethylene oxide.

In the practice of the present invention,'the high molecular weight polyether diol

component of the diol mixture of the prepolymer formulations of the present invention is a

20  low or ultra-low monol containing polyol. In the practice of preparing polyols using
propylene oxide, occasionally rather than anionic polymerization of propylene oxide, an
undesirable side reaction occurs resulting in a monol terminated with a double bond. These
reactions are very common in alkali metal hydroxide catalyzed polyol processes. As the
average molecular weight of a polyoxypropylene polyol increases during alkali metal

25  hydroxide catalyzed synthesis, the concentration of monol increases until it reaches ranges
of, for example, from 20 to 40 mole percent of monol for a 4000 molecular weight
polyoxypropylene polyol. Generally, the level of unsaturation increases as the molecular

weight of the polyol increases.

Low monol polyols are those with measured unsaturations, measured according to
30  ASTM Designation D-4671-87, of less than 0.025 meq/g, preferably less than 0.020 meqg/g,
more preferably less than 0.015 meq/g, even more preferably less than 0.010 meqg/g, and
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20 low or ultra-low nmonol containing polyol. In the practice of preparing
pol yol s using propyl ene oxi de, occasionally rather than anionic
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total polty por cofmponen a | ow
unsat uration

The low molecular weight diol component of some of the prepolymer formulations

of the present invention can also be a product of alkoxylating a difunctional initiator.

20  Preferably, this component is also a polyoxypropylene diol, but it can also be a mixed
ethylene oxide propylene oxide polyol, as long as at least 75 weight percent of the
alkoxides used, if present, is propylene oxide. Diols such as propylene glycol, diethylene
glycol, dipropylene glycol, and 1,4-butane diol can also be used with the formulations of the
present invention. The low molecular weight diol component of the prepolymer

25  formulations, if present, has a molecular weight of from 60 to 750, preferably from 62 to
600, and most preferably, from 125 to 500. Typically, low molecular weight polyols are low
monol polyols, but this low molecular weight polyol component can be a low monol polyol,

a convention polyol or mixtures thereof.

The prepolymers useful with the present invention can be prepared in any way
30  known to those of ordinary skill in the art of preparing polyurethane prepolymers. Preferably
the diisocyanate and polyether diol mixture are brought together and heated under reaction

conditions sufficient to prepare a polyurethane prepolymer. The stoichiometry of the
-6-



pol yol such that the total polyol conponent unsaturation is |less than 0.025
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I |, dieth I | . di I d1l.4-b '

a1 20 be dBGoRN Temed Rne Bt NGO S OBl PetsblPerr e re onhly o
ol ecul aro Berdiit pétint, GRABRREHefLIbl NBmT RPPWEIFRT peterdtor mul ations, if
present, has a nol ecular weight of from60 to 750, preferably from®62 to

600, a&nd nost . ' | Wi | ar wei ght
pol yolgs are | ol\jl&v{eq;rrrg%% %I,OSIJ;%I%?V &ﬁﬁ%etl?ﬁ%gﬁnggvﬂt?%f%%t? %?Aa%egﬁth 8%déj)l yo 1
conponentsog@times using awlifimetdnapahine lchain@x eadsrewhdnathe potivedlydergencxitain@sy
t hereof . The prepolynmers useful with the present invention can_be prepared
in any wdjatenlied didrepolypss forpulagen isapnxtate qfia loy moejecuan weightdied sadian g

pol yur et : L . di ol
it ur o AEr pRLEAR WERLE poleREAARE rfe diifedd PRKERALE Aad BN
suf fi ci erdptiboalpiepather be feqlired whdiathe apiveisidysgeh cotfathing parhabefthé y of t he
-6 WD 01/88007 PCT/US01/ 10770 _ prepol ynmer fornul ations of the present

f
i nvert®i orPrerolgnemformylation és ahigh G@I@ﬁb% aveight pplysthst diohandgqes @et ingude ar ap| vy,

h L. . ; . . .
contont " (aVEESEaRhHenilibl, et Rb BN aNERl (B VR RGP EXRIS s
pr ef er ablpredeniifn tBe wiater Gseioghikeld diepdrsioarWhe® séedpitefetiadhait eaender tan 7

wei ght percent. 5 The prepolynmers useful with the present invention are
opt i onal 1Bp aaytweyerpte regeftive dipmine os prgnohaying aethes iraryansiceacivagroupandider

when t he ' 2 I, B\ . ' t I .ation
373 it st S BhORf 80, B PPl oo B B e SR
pol yétherandintihated belydihfeuam;im{mziﬁ;hﬂmmhgﬂah@oumm,retmmﬁhe,be optional,
but rather be required when the active hydrogen contai ni ng material of the
10 pr epolsiitBenchinming and syxtuees sheiodhl hepreplymersase preferplly yhainsxtegdasi toghe
does not jncl | ar Laht. digl . .Pr r.abl i.functional
ani ne. ondioitaliels o pb A S BE R BELS Bl e ol BB oI ke " e
di sper si Givera$¥ prucussidundtitaRiy ofitess tiahabext B2 NdRfef&ably, the amine chain extender

is dissolved in the water used to make the dispersion such that amine chain extension is

20  carried out after the prepolymer has been initially emulsified in the water.

The prepolymers useful with the present invention are nonionic. That is, there are no
ionic groups incorporated in or attached to the backbones of the prepolymers used to prepare
the films of the present invention. The anionic surfactant used to prepare the dispersions of
the present invention is a external stabilizer and is not incorporated into the polymer

25  backbones of the films of the present invention.

The prepolymers useful with the present invention are dispersed in water which
contains a surfactant. Preferably the surfactant is an anionic surfactant. In the practice of
preparing the dispersions of the present invention, the surfactant is preferably introduced
into water prior to a prepolymer being dispersed therein, but it is not outside the scope of the

30 present invention that the surfactant and prepolymer could be introduced into the water at
the same time. Any anionic surfactant can be used with the present invention, but preferably

the anionic surfactant is selected from the group consisting of sulfonates, phosphates, and
7-



be any isocyanate reactive diami ne or am ne havi ng anot her isocyanate
reactive group and a nolecular weight of from60 to 450, but is preferably
sel ect ed WO onsgohe group consisting of: 15 an am nated poPgBRUREr10dioOl ;

pi perazi ne, am noet hyl et hanol am ne, ethanol am ne, ethyl enedi am ne and

m xt ur es chfvexglates. Miee prefablynis sniatie spirfadtarn adbdodivmh dodecgkberzelecsul fonathe
poi nt where no_ coval ent cross-|Iink ccur uch that th resultlng

pr epol ynéP‘%HHb fecylsplpagie Sﬁﬁl&& q@spﬁfﬁmwﬁwaﬁﬁ ulfmajee sediyRandegybut 2. 1.
Pref er abl gy, gd to
make the di hehﬁf%)?g%\&gﬁlgﬂﬁkﬂ 1s%§%§$%§{1%%g?%@g§§ %r?élg%#oﬁagé rzlg Skéglﬁlﬁ% out after
t he prep@]lphmyl drdde Bselfonans.tially emul sified in the water. The prepol yners
useful with the present invention are nonionic. That is, there are no

i oni c5groups i1AGKE pat@deast thé"pl@é%@bfﬁﬁﬁﬁ‘é‘seh@m%lﬁw%aﬁl@%iﬁ%nﬂfse&d}ﬂ steﬁ),

prepol yners used to prepare  the fil of the present invention.
ani oni ¢ ebfusethans dispeesion prepareg avith & ﬁ@t citemel sirfanignios admiwedprigsesecond

i nvention i ext er nal r, an ncaor ted i e pol yner
5" backbane SieR R sitriitn Koty BRlertty. e oA Sehdagrupdhibe Doet 1
Wi th the PERIEHE the PYRBAL iRVerBbR adtRREEGRI g surRERAt M&ﬁhno%’ﬁh@ Ldhgylad
surfactant. Preferably the surfactant is an anionic surfactant. I'n the
practi ce solfatepOtparktagat siefadiasens abodeaked methp seond step nf thetrirosess vfide
surfactant is preferably intro into,water prior.to, a_.prepolyner being
i s paDsedbia B AR R ceh PLORBE e B s B 14 o 557 SRBsdih

i nvent i onyifelidht dichnt.f act ant and prepol ymer could be |ntroduced into the
water at the same tinme. Any anionic surfactant can be used with the

present invent i from
the group COI’]STI%U n&: %? sulﬁ%@g%%“% tcl)%g a%&eﬁggg&q%%f@@%%fgﬂg

PCT/ USO1/pkfeéhidio ahwblglmbeaé@s Flm\eﬂmcﬁfmmbﬂrﬂy bb prepﬁmed fitoen 8idpdraohaniving
sodi um dodecyl benzene sul fonate, @ sodi um dodecyl sul fonate, sodi um dodecyl

di pheny! thizilenel gf salidsoWhile thescbwemwrrﬁth@@wlveswﬂrmrmefb%%@lmeé@%hl@h@
| d
o S sPIb EaHaE YRR ANARHLLANR foc RinBRUby BHRRA LonlRNERMBHL e |

an opti orah desiedivibsdiyted Briorio findl tdehThe thidkapar it il ﬁﬂ&f}ﬁdpadﬂbd Bndihki r st
external surfactant is adm xed with a second and different external

sur f act afeethagef coagakating heypolymer aafe & sehsrateuyiflasuallt digiaiedvihgt selidsevel iy ocess
of t he PLRS&NY in' Y 81 SBn BVnb D repSIRN Airks, B FsPet 61 ind Srebdnt GL/ARAG &1 ne

| aury

be at a weight percent solids of from 5 to 60 percent, preferably from 10 to 40 percent, and,
20  most preferably, from 15 to 25 weight percent when preparing examination gloves. For
other applications, the film thickness and corresponding solids content of the dispersion

used can vary.

Advantageously, films prepared using dispersion of the present invention can be
prepared such that they are self-releasing. In the art of preparing exam gloves, this ability is
25  also known as “powder free" in reference to the fact that such gloves are occasionally
prepared and sold with a layer of talcum powder, corn starch, or the like, to keep the
polymer from adhering to itself, thereby making it easier to put on the gloves. The films of
the present invention can be made self releasing by any method known to those of ordinary

skill in preparing gloves to useful for preparing powder free gloves.

30 Any additive which is known to those of ordinary skill in the art of preparing films

from dispersion to be useful can be used with the process of the present invention so long as
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sulfate. O her external surfactants can al so be used in the second step of
the process of the 10 present invention and can either be the sane

surfact awoassgohat used in the first step, or a differenPCBuURIZGIANt. The
di spersions of the present invention can have a solids |evel of from 30
vei ght  pREie BRkericd dBEs MR idaRkdPleGROPertid dffTBe WshdrsiBR{ oﬂﬁﬁ%\%ﬁéﬁdréd’th%with
prepared from di spersions having  this |level of solids. ile the

di sper si oenudhdheighe imsitke notengsr 6t &t theidingdnidpp purpasesathdadhtives tan glspi ds
i sper si dRanoaRrelrRdn PR (iR SLat gy Poy RPnu  Seu s haEFioRtats o
the filmdsp liﬁlﬁteﬁ 6 RRIRHNAA the ﬁ@polﬁ%bﬁﬁmﬁigﬁ{éﬁ%ﬁi&‘ irfé'glsﬁﬁh ihgﬁed&@ﬂey H%'a t§nto a

substrate will usually dictate what soli eve needed i n the

di spebsi anakeshe dispemsivar Forgxtinpleditaninm dibside issisofid fafcotdrmgfilesadithd presemt i on
can .be at a weight percent.solids of from5, to 60.percent, eferably from
70"t o 30 st Ot BErGAERS eiiealsh i oo sifEh S5 A Ter cent

when pr epasdias. sxfMHeH cfgﬁclgg_oves. For other applications, the film
t hi ckness and correspondi ng solids content of the dispersion used can

vent i oncan BE fypuiia el ARCRER R0 APRE BBl AG MERAER o1 ¢ of

pr epar i ngirg &mw @by 6Sthe thirBedidvéntion. iFercedtngad 50 ik neiwht p&rccmoualess free” in
reference to the fact that such gl oves are occasionally prepared and sold
wi t h 18 | sfegrvese state&um powder, corn starch, or the like, to keep the

pol ynmer from adhering to itself, thereby making it easier to put on the
gl oves. TERAMPBLHS of the present invention can be nade self rel easing by

any nmet hod known to those of ordinary skill in preparing gloves to useful
for prepari Mye pslvieing biatgialyl wore sisedBi tho ¥xasisied baléwwhi ch is known to those
of ordinary skill in the art of preparing filnms fromdispersion to be

useful can beiuardpuivbi A& RWARSES! @hsduligid S9901 nile'al)’%r!lbb@'?ncﬁ&ullé?ng. as O
01/ 88007 PCT/USO01/ 10770 their presence does not degrade the properties of

t he di sper siweight polybkyprepylerepholdchvinpelparednt ethglene okide kad cagpingd.i | ns are no
| onger fit for their intended purposes. The additives can also be

i ncorjgor at e®olydtter Pbl?pfﬂﬁnfﬁbla%\iv%tﬁi&(uﬂshﬂu_f&ioh& @005 WY/ gk BPSUmbRcHgr usef ul
including, but not limted to inclusion in the prepolyner fornulation and

i ncl usi on i fveighé pekyprypropdenc dolhayingel2 precant sihzless oxide Fod ceppargpl e titani um
dioxide is useful for coloring filnms of the present invention. O her
usef ul addi LiowedoleatlanBeigha Dio Lwas arlBé naleulas weigho all pxiydryprdpyloanéiok,

(dipropyleneglycol).

e Polyisocyanate A was MDI having a 4,4’ isomer content of 98 percent and an isocyanate

20 equivalent weight of 125 (ISONATE*125M from The Dow Chemical Company).
e Chain extender was a 104 molecular weight diamine (aminoethylethanolamine).
e Surfactant was a 22 wt. percent solution of sodium dodecylbenzene sulfonate in water.

Example 1

A polyurethane prepolymer was prepared by admixing 72.0 parts of Polyether Polyol
25 1, and 4.0 parts Low Molecular Weight Diol and then heating the admixture to 50°C. This
material was then admixed with 24.0 parts of Polyisocyanate I which had also been warmed
to 50°C. The admixture was then heated at 70°C for 6 hours and then tested to determine
NCO content. The NCO content was 4.0 percent.
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bi oci des, and carbon particles. The foll ow ng exanples are for illustrative

purposes only and are not intended to |limt the scope of the clained

I nvent i oiwO Pessvent ages are in wei ght percents unless 10 oPOBPUSHISWTHL at ed.

EXAMPLES The following materials were used in the exanpl es bel ow

Pol yet her Pol yAz olyum@ane disPBrsioH Whs ﬁ@ﬁa&aauyaamm _Z(COgQﬁ'lhéTﬁG'fz:ﬂ%fméQOO .
ene oxi de

nol ecul ar (gw ol yoxyp rogyl ene di ol hawhm% ercent et
end cappi #gnixabwitPdfg wates pngd ﬂg:élltrfacltantva@naal absmnlxenmmgraéab@ﬁ 2309. 005

o ﬂ’yi)en%?%% 2?5 ééfﬂbogﬁbrﬁ "’iaﬁgﬁw?éiﬁi% Rt §BRa e I8y Wﬂgls%% e ecul ar
P i . A

s DI hav] oA s @ﬁé‘@pﬂé@h{/@( ' %@?@3@%}? Degiinetoiod BRI MARAVER o

equi vay €Nyt rg&the(%te]%(i:r:gthﬁ -rrcﬁn l?)giscl\/}]%dﬁ%gﬁ@é%o%h 5’&:%% e ’%&ﬁm ne) .

Chai n exten ecul ar "wei i'am ne ’(am rfoet h

Sur f act afh"&ltdl‘@SO Perdeht Wblutipe bf:eal&mﬁpmtaﬂe@m 1quyswdghmﬂimﬁcaﬂdb@amm whidhf onat e
in water. Exanple 1 A polyurethane prepolynmer was prepared by adm xi ng

72.0 par t@smmChéc%méﬂ vigeyeent ofxsethoxylatgd actylphanal surfestanio (The plade Wweth@m

Di ol d then .heat to 50C. d d
i th 24, 0P paryaog g ol SRS IO ongbpromanlPus hS o R R 4BE™ The
adm xt ur eof’!%ﬁnﬁrﬂ%ﬂat@%ﬁttﬁ‘éjp@iée e Jigk wasBAsked Aol ’ﬂﬁbs@g ®¢) bed drher m ne

NCO content. The NCO content was 4.0 percent. -9 WO 01/88007  PCT/ US01/ 10770

A pol Mur edippettinth thppols'umﬂlamshqpesw chﬂltdaytoaﬂf’orpexcmgsﬂ@@ gvithf deidrezqdreged yer
adm xed with 14 ter sur f act ant S runni ng
at about ?@Gﬁm‘)ﬁ g 8??}?{%5?"%&{%&2 FE?\P%‘ Gé],']&ﬁéfﬂrfmﬁl e

i nver si O”ro‘éﬁﬁef?igéx%ﬁﬁ‘fﬂy alfow tHeHINAD H@rate%e?g{ga sB¥n qeﬁwé@by RACHAORPSS
by heating a ate in an ove 5 unti reacheéd a tenperature of

from 100 4 wate?B4th @88}54?9((7)16°Cljtfer p(]) atisutyr Bdth eideslopthe plate whothen prapat witht

solution of calciumnitrate in 1:1 by weight of water and nethanol which
water at 115°F (40°C) for two add1t10na1 minutes. The plate was then heated to 230°F

15  (110°C) for 30 minutes and then cooled to ambient temperature. A polyurethane film was
peeled from the substrate and tested using ASTM Designation D 412-98a (Die C; overall
length = 4.5” (11.43 cm), width of narrow section = 0.25” (.635 cm), and gauge length =
1.317 (3.3274 cm)). Testing results were presented in the table. It was tactilely soft and yet
had good physical properties.

20  Example 2
A Prepolymer was prepared the same as in Example 1. However, during the
dispersion process the diamine was used during final dilution step to replace some of the
water extension. The amount of diamine used was calculated to react with 25 percent of

available isocyanate in prepolymer.

25  Examples 3

A polyurethane prepolymer was prepared by admixing 71.5 parts of Polyether Polyol
I, and 4.0 parts Low Molecular Weight Diol and then heating the admixture to 50°C. This
material was then admixed with 24.5 parts of Polyisocyanate I which had also been warmed
to 50°C. The admixture was then heated at 70°C for 6 hours and then tested to determine
30 NCO content. The NCO content was 4.0 percent.
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al so included about 1 w percent of a ethoxylated octyl phenol surfactant.
The plate was then placed into an oven at 230F (110C) for approximtely 15
m nut es ™MwODUSsIA very thin film of calciumnitate on t hrRCpU&tE07Mhe pl ate
was allowed to cool to 105F (40C) and then 10 di pped into the pol yurethane
di sper si on di | THeaHspegsi@BaRefikR e Phddd isitelshme piaurliaRds e ERImpland renoved
(total dwell time is approximately 20 sec). The plate was held for 5

m nut es aExang@bom tenperature to allow the filmto generate enough gel
strength,” TolTowed by leaching in a water bath at 115F (46C) for 10

m nutes. Both gi . h d 115F (400
for two addi ti%?gﬁ?)%%e&?%?P‘*%lﬁatégdpﬁ"fg?%*%%ﬂffﬁ{é%ﬁ%%&%%&?@ﬁfﬁ%e( 1100) for
30 m nut edispeidont prebessalid eidniine wadased duiignfiedlatilution sp petepliceshrasef fhel m was
peel ed fromthe substrate and tested usi ng ASTM Designation D 412-98a (D e

C, over al VVater exigpsipn="The smopntioflaraing used wasreakmulated foorpg avith Brpezcapt 96" (. 635
cm, and th = 1.3 1" (3.3274 cm). Testing results were presented
in the ta%lggfgoqﬂsg gaealgt%lrefpeo#}(}nésrbft and yet had good physical properties.
20 Exanple 2 A Prepol ymer was prepar ecail_ﬁf)ﬁg sane as in Exanple 1. However,
during the dispersion process the di was used during final dilution
step to r ension. The amount of diamne used
was cal ¢ L react with 25 perceptloff avaid able jsdcyanatedin
prepol yngr. 25 Exanples 3 A pol yurethane prepol yner wap prépared by

\a/lgimg)r(llt n%i I!@L?EW]‘BZ. a ::y .g.Byau .y H%rl.,tgng%: UTE?S > .:?\;Vr ;V["): egvglsiihen
adm xed vf(t)h@ . an.“?%}fJ ‘I‘rﬁ\ig'o )amte | which had aF(]s% been%\'ar medj to

50C. The |adm xture was then heated at |70C|for 6 hours hnd {hen tested t|o

1%

ST S T T e R A T
in Exanp| 6 iqs Egigfﬁﬁﬁﬂéhﬁﬂghgr dgk prnpa?id the ﬁg i 3 | e
3. HowevdPerceniNG{y the dispersion prodedg the 4Pani nel fefs|used 4frin
final dil|ChainExshnder t o repl ace some of t hg¢.25 stoichiometry .25 stoichiometry
TENSILE STRENGTH(PSI) 1860 2590 2039 3304
ELONGATION AT BREAK (percent) 1054 929 892 836
STRESS AT 100 percent ELONGATION | 248 200 321 250
(PSD
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5 water extension. The anount of diam ne used was cal culated to react with
25 percent of avail able isocyanate in prepolyner. Table | XAMPLE 1 2 3 4
OLYETHERWADL V3001 (parts by wt) 72 72 OLYETHER POLYOL || PpPoEUSGl/Dy7OWM ) 71.5
71.5 OWNMAM DICL (parts by w) 4 4 4 4 (OLYI SOCYANATE A (parts by w) 24
24 24.5 APy CEAIMREO . 0 4.0 4.0 4.0 Chain Extender .25 stoichionetry
.25 stoichionetry TENSILE STRENGTH(PSI) 1860 2590 2039 3304 LONGATI ON AT

351 950 (Pl B Eand e R Tt GG BRSPS *1 X

pol yur et hiispRrsidd, thecdispprsish being prdparedd¥cdp a hediohicqolpulethgnegsragolpatyatidet hane
di spersion, the dispersion_being prepared froma nonionic pol yurethane
pr epoly ne¥ateta whsrejinthe monignic RAlyHreiangRyAP HNer 5 @renaresk Hn @ nobeiosy s ands

prepared fi | ¥i 50 e and a | ow nonol polyether polyol. 2. The
pol yur et h%ﬁ%%%gglgg}eg%ﬁ@gto Claim1 wherein the dispersion is prepared
in the presence of a syrfactant and, i.n fhe substantial absence, of an
organtc ool JnpOVSretRE HBIHrBIRIn CIHM HVBERHr GF AGPE e A PFPECARBHE n ( he
| ow monol, pehYESMENrRRINPind Ashe dbsBnfiRl 8620 WebAhicRblvaht. | €ast 3000

7hga ding to

Dal t ons. e polyurethane filmaccor aim 1 wherein the | ow
nonol polye ol I u i I

0025 nect o HepoRRstBine R achu BRI Tl DA B Rlono RSty b A e
pol yi1goc yamakeulaSwaighfbLaraédse3000abaltonecyanat e of MDI, TDI or m xtures
thereof. 15 6. The pol yurethane filmaccording to Claim1 wherein the

noni oni ¢ POlTYLL&ERMRne film according to Claim 1 wherein the low monol polyether polyol has

a measured unsaturation of less than about 0.025 meq/g.

5. The polyurethane film according to Claim 1 wherein the polyisocyanate is an aromatic

polyisocyanate of MDI, TDI or mixtures thereof.

15 6. The polyurethane film according to Claim 1 wherein the nonionic polyurethane

prepolymer has an average practical functionality of less than about 2.1.

7. The polyurethane film according to Claim 1 wherein the nonionic polyurethane

prepolymer has an isocyanate content of from 1 to 9 weight percent.
8. A glove prepared from the film of Claim 1.
20 9. A process for preparing an aqueous polyurethane dispersion comprising

preparing a nonionic polyurethane prepolymer from a polyisocyanate and a low

monol polyol; and
admixing the nonionic polyurethane prepolymer with water.

10. The process according to Claim 9 wherein the dispersion is prepared in the presence of

25  asurfactant and in the substantial absence of an organic solvent.

11. The process according to Claim 9 wherein the low monol polyether polyol has a

molecular weight of at least 3000 Daltons.

12. The process according to Claim 9 wherein the low monol polyether polyol has a

measured unsaturation of less than about 0.025 meq/g.
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prepol yner has an average practical functionality of |ess than about 2.1.
7. The polyurethane filmaccording to Claim1 wherein the nonionic

pol yur et vame1/8§9pepol ynmer has an i socyanate content of froPCI/US@/®7Wei ght
percent. 8. A glove prepared fromthe filmof Caim1l. 20 9. A process for

pr epar i nd3aThagpueressaqeotding @t Claine9 dviepen sieqolyisonyanae isgnprapaid ng a

noni oni ¢ _pol.yur et han [.e k mer from a polyi socyanate and a | ow nonol

pol yol : &HB“%’HW“?] ’ﬁﬁ g‘b‘ﬁixﬁurﬁﬁ%{ﬁogt hane prepol yner with water. 10.
The process according to Claim9 wherein the dispersion is pr ef)ar ed in the
presence 14f AmpEjugonspalyerctane dispprsian prepardipseerdingdp theryesrseobElain %or gani ¢
solvent. 11. The process according to Caim9 wherein the | ow nonol

pol yet herl5pdhgabuéras palymshaedispersii gicordifg @tClhimads, v@e0¢in Bed dispession Bas The
process according to.Claim9 whereipn.the | ow nonol polyether polyol has a
s us ad ARG PaE PHTOBTU-p EeOrt 00 OB 025 g/ 5~ 12 VO 01/ 58007

PCT/ US01/ 10770 13. The process according to Caim9 wherein the

pol yi socy@ndihe aggeains pehawethane dispsrsjonsereprting to Grinybf, whempindhe dippartipagas

t her eof . . e I h i.spersion prepared according to the
process C?T]S%&flég\?orﬁq%% O?ﬁﬁﬁéggﬁﬁ%l%gg%o?niur et hane di spersion according to
Claim 14, wherein the dispersion has 5 a particle size of from0.9 mcrons
to 0.05 microns. 16. The aqueous pol yurethane di spersion according to Caim
14, wherein the dispersion has a solids content of from5 to 60 wei ght
percent. -13
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