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WD 2004/ 052956 PCT/ US2003/ 037536 POLYURETHANE
PREPOLYMER, STABLE AQUEOUS DI SPERSI ONS W TH HI GH
WEGLI4DS293ONTAI NI NG THE SAME AND METHOD OF US| NECHNB2003/037536
PREPARI NG THE AQUEOUS DI SPERSI ONS 5 The invention
PG AURE THA NP PREPEINSMER, $TAST IFAAEQ UHGIPS DESPER SIONS WITH HIGH
GUIBISTCON TA INERGUTIPN S AMP i METMBDEOF UINING AND PREPARING

pol yur et hane pr epolmEErA(g%@)ngJ pERSPORY! Yi socyanat e,
hi gh . nol ecul ar wei ght active-hydrogen cont ai ni ng

mat erd al__and a_hvdrophi lic al kyl ene_ oxi de olvol, . . )
Tty She RO el e R oS SRS iSher B, EPitpiping a reaction
proliectasfeates Mids pejodysthamy BfepoBmddi dbfived fBdin Veiphlisocyanate, high
percent. In addition, the invention relates to a_. )
wleE weight crchiseriy drogen icorfaminsnmaiegial gud jagBydrephiliptalkylene oxide
y I . A .
pBGoVAE PN umidd A, B et badE i S gb s Migpersion may be
athidhy ds ofhi weightalpkicksine Inx hdditiomothgoinventi@olrglatesn® ianmethod of

gy, 0T figh 5ok orist PO hATAARGo it ST D elates to the
pégy@gmqné ﬁrg?ogyelﬁelp%@fem thY nl‘f@écgﬂ'ér \%ilggh %eﬁpg?& b lali§lene oxide

ene o pol'yol or pol yam ne. parati on
pdjolagqupolysmipel inuthet prepelyaes e psifarasy i tetwednl frkmo890 it 1,500. The
the art Se for example, U S. Patent .. 3,4 310;.
DIRFRUIE Rt nRiG Peiioc o fuio NAKIGHOF DOt of the
hyBoptifSdikyRae BRidE paSof mEnd\Ppl i cation No.
55-110367" (Publ i ¢ Pat ent sclosure Bulletin No.

57- 301 prepagtion ofailedous eebyuraskanetdigpernignsyis gtslgknoatrain @e art See,
) . . 3 :
BBl nOF SHERTSPL SRR BB U688, 2, 0 POl e

MiRioeeol) Gherded D198 Dedsweelnad Japane8O Apphication Mo, $5n11I0867 Bablic Patent
further, 310 (to Dieterich_ et

U S. Patent No. 3,749, 31 i
Disclosyysi dnllgtia cNoned7-3P31Per 405 el deseribeseth@mgly coagulatable

Bkt S5O EIERER Y1 Bl O R v i
amal leavirgpaiiotecofar fveight betweew foii 800sto\l, 310 ginlojd. Useet fucthed U.S. Patent

Npube KGO OdPEsEh o aD or Bpi 5B GRbaiieduly SR ekiended NCO -
80PN §ietah &En A PiRle¥iH] $I@ BRI, IR & QRSLxAS 861d9And sulfonic acids,

aronatic and/or aliphatic I'socyanates and pol yet her o
whisll arpshpaide of foohipg|cressipkd with rpolyfunctionghisopyamates and aziridines.

Ug?&g&{ﬂé ﬁ\i‘% S&P@B,B;OS Ig?rgteﬁrggsgfqugsr th§ ugﬁ#éfli oé? léltcrll?etoﬁg Nd solvent free

pEpifettaaé dRPsrsions BededDnl drofafi® dhd'ad alighttic Wddndtes @nd polyether and
construction to adhesives to coatings of various
palyesiarmalyed peapelymess by s continuoppmgehanigabdispegsign grocess.
pl asii ' . C i ces _
2L =oAL iy PUBRE SRS B8 Sl A 8wl St ppicasions
rahgingnfrome iredicabyndrenenspar echshryctiomnts adhiesivey t@ coatings of various

orcelain or tal formqf the desired product (a .
su%ﬁgqltﬁ%mo}l qsﬁ@ygﬁg efplyiNoed: Slassnplestiisn gic- ﬁ}ép%ﬁ]ﬁe glgalth care devices,

31%92%%{2@&;@ Blol e Ruiidal iofifet, N@n8AAE GRd kRGeS Cma be prepared by
introducing a porcelain or metal form of the desired product (a “former”) into a solution
containing’ the PUD as coagulant and then putting the coated form into an oven for a
sufficient time to remove excess water. A very thin film of coagulant is left on the former.
The former is then immersed into a dispersant. During coagulation, ions of the coagulant

destabilize the dispersant, thereby leaving a film on the former. The product is then cured
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sufficient tine to renove excess water. A very thin

filmof coagulant is left on the forner. The forner
WO gootiog2956 nmer sed into a dispersant. During  PCT/US2003/037536

coagul ation, ions of the coagulant 35 destabilize the
afll HREHAREL relﬁd'\‘/%elﬁlsﬂoﬁ@éfllf Guéh tﬂsES@aﬁI& ﬁé&ﬁhf&fé@éwce-gh\ﬁere derived

product is then cured WO 2004/ 052956 PCT/ US2003/ 03753
framathinhi@lnf olastemerse predentinakély volchwiz¢d yaturglLinthbeli PSR A bSlech thin film

alth care, devi ved . fromthin film .

BB Cor PR PEE TG00 PEOIP2S PR mtEEis which can be
irkiMNRY to BdGhint hin film elastonmers, unfortunately,

further include proteins and ot her materials which can

be Omm tthe insst tdecadee agreops BUDsehavestaptedt tajaeplaee solvent-borne
p@% &f U??caﬁé‘ﬁ’ Catt rlﬁc%jass Sgeér}%ﬁjoﬁ‘l%gntﬁpéo\ﬁ%%s QR& HEalth regulations.
e applications

sesrevalr(osnrpmérals proposeihs sisaoflaqueatd polyagthans dﬁpﬁswns in the production
Several U pat ent's propose the_use of _aqueo

obyrgaspile hsa%th @rr%é@fl%% Aot exnie (hrobrientiNm > 047,969 discloses the use
o kP RRAR, PoBRLA 0B 80 8% RIS i s, condoms,

topmhguatsaiahénienﬂl slpmssi ﬁhesboapphbaimmarraduaret theePUDs to have or exceed

s homiieh RSpEat: 58S Bivehiegh RS S UBET S VARl ESg counterparts.
F&Xﬁiﬁﬁﬁce ‘él?é'ﬂu@érlsreﬁglﬁﬁ@ec ﬁle;ubﬂ ' HabBless, WUBhARS @A ERAbility are among

properties of their solvent-based counterparts. For
somcstoarth@e whpsrtiesarequired imalgc@n gpipEsatising.i t 1¢9élb’d ﬁ@@s products are

g benet 4 Bieioredneismt Goft e gk MR of b iRy polyurcthane

di%p'é‘r@loﬁé odued sls@fi@poR@it uhacthesee qbus pbigassthane dlspersmns have high
different fromthe productlon site of the aqueou

Sqitﬂsy codertiadew 1 Bisgpsifyeranfdohigh phear sang) shelf lﬂtﬁnfo t5aHisfy remote
u r:
mac umg‘cgﬂgg ?%éﬁ-{eﬁ%t}é h\%}ggogl?s £ 6&9& 1§" hlggﬁ‘ﬁm% t Hf lgg]ndy applications due
tosthelrfabilitaho |betcmldktby deitd. SFyrthﬁ'n'dépbndmigmmf their unﬂem]pd end tse, freeze-
requj rements. oI| S contet is also inmportant in

ﬂﬁﬁ’nﬁleﬁtﬁ‘ﬂb’?"eéﬁqﬂﬁg %Upﬁé’fer SHIMROEPNG o be qui ckly
drie e n n d S v h
freeggf g%gr efh@ {b gg%ét%ga&aggﬁgﬂﬁl{ogtb a%flslrtﬁt@y Ig&d H Qyplca y have
imm#ficaing physmab ot lzemidlin@ Progeftiss mmakeethym a lbrefemrlyw@laia Her instance,
ri or, art..typical

s eSS oty a8t iR Rt Fotee: ndgpoat importanty

uhdig %@tlpélﬁfr@efsb%lé@ﬁe%} Iddting SRIppingSdndngPlicationsebhd £t E0hs, hinders
stability of the pol yurethane dlsger5|ons under

thet use augf sucla dﬁpemmns iy mamfhgtur h [déspasableepspducts. Shipment of

reasonabl ar _duri shj

R DR e Eer Rt P LARPULRRToARE shiBishfostsof shipment
the mag léf)ﬁi@i W ﬁ)b@tfstlj,55 PEdAued anenad iRpasods thding Shiallrparicle size and
of 25 dilute {uret hane di spersions, that 1s at |ow

higbasnlisy, canignt henablen cihe aleatiass o€ igmrayedpfng, . therphy improving the
t d i
p@iiinlante P ALUS! bbaRlOHRE WRAUPRNS BASRELELRNE BRIt urtactants

e Si and

rddueed the il adouat of mmr—mﬂeﬁlefrleinGBabléMd&bdmcemﬂleomtﬁgsenﬁﬁvity of the
erformance of the fi naI rooduct . %ﬁ% use .at |

ﬁ@éln]?,r@ﬁ?qt%t iTgriginimize AFapsp tl%l CPSEE. g times, i©¥s further desired to

prepare a polyurethane dispersion that maximizes solids content without resort to additional

concentration means such as evaporation of water.
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reduces the total anount of non-volatile renovables
and reduces the water sensitivity of the 30 final

W@e@ds29s6 To mnimze transportati on costs anBCTDy1008/037536
tinmes, it is further desired to prepare a
pol mrﬁv%ﬁaguééﬁ g,%rg%kéma&eha& p8h BhABRifP L 45 £aRLELNMS 60 wreight
wi t hout resort t dditional” concentration neans such

pacent \sahids aontains dhe werction pRodMet 260U pEHAIFEEr derived from at least one

PCT/USZOOB/O 7536 A novel agueous.pal yiur et hane
R RIS (PRGN P fine motecae,
hRB6IERE aﬁ@lén@soﬁ&nballyﬂﬁ of ?Slyﬁﬁiﬂfet e wafeedU@ls edaherein, the terms
pr epol ynmer derived from at [east one _polyi socyanate

“molyolg andrispapamine” aesi geant é@bc weomparesybavied v phmege —OH or -NH;

nDIecu e ophilic e l:
grBBP%’ g?ﬁpﬁfétlvg%fm} queczl}isp étlhﬁrgr %1| ﬁérgﬁ%soglt he 1n\9%1t10n exhibit high
sheRodtyisality auficici@ab yesvetecoagilatioreamier horniyd s&rm[rsiﬁplpldg, and process
having two or, nore -OH or -NH2 %rou ps, respectjvel ﬁ?
condetmqufébm patisnipies exf {he dispeisinas o She Mylentionk ajen Foéon partiole

510%2'931 5(%(?%%1{] utrlllg ggcﬁ%%t%ﬁ%% ldtl%%agegf Mf:] Il;}%glfnrx{gﬂtlcﬁf SXEB& the requisite

sdﬁﬁﬂ@ﬁ? for werwitlt élocteolyteh endhavtel matagtade wiscasitees (generally less than or

cdgi 8 00 s et Wiy opteat o 0BG B RBR BERE viscosic
is Bgﬁs%}e%doﬁ %F dr d ﬁrg@(tﬁﬁﬂ%s%bﬁlgtell@lbﬁﬁgsd hbV4 tsYinliR aiS6°C.) The
Wil electro

ytes and have nanageabl e“vi scosities
di@g@ﬁl@ﬁﬁhﬂe)stalbﬁsa hidtavisasities quditart farthathOdiitate law sblids content and
pm preferably I ess than 50, 000
this AeWRL Vispaglsiory efven APREEAIOR- b?‘ﬁ@% H%AQIS%‘?I%R% of the invention

reghﬁg 9&2 LaNAYduREs, & 2R9; ofSustRétadtl§. at 25C.) The

I spersions are sfable at high viscosities and can
f ur t fike agqueods polyenttitae dispersiving o thednyation aray haveassolids content as

tugf g 6Py BRE st nharr BB Eanet ARGt A Sl diton. they are
CIRARHMRA by a polydisPérsity ifdag hatvdes )fronl €0 RO2UOOUEhe PUDs are typically
pol yur et hane di spersions of the invention may have

prodicafsiremmoghinuays mmhgmcaighmrsmq plgcesses fehbin ratlo not greater than

6§g§f % abﬁéﬂ*?i%rre?stt%[a p?%ﬁgfmeq aWﬁ' gﬁt cgﬁﬁt?aq gFeoglg water us the optional

are cterl yap sper
Smrmmﬁtbetvveen from1l.0 to 2.0. The PUDs are typl caIIy

produced fr oM conti nuous mechani cal di sper sj I h
pr oc 858 eaqugeus, pobrurethang: dispersions 5 BEePIRd 9‘@ ggvelgpolyurethane

e
pwa)y)\i ougg V\glgbe r&)lﬁ Qrﬁe gt ?Héal ongﬁ'ﬂ%e glt.:et I‘aeﬁct:ﬁdﬁ_erprb&hét loBht least one
aRgnptious gighygtic @bbamymasqoeansaamws—lmdeog@necpata@dng magterial, such as a

novel §O| yﬁé gtB E%?Iﬁgtgpp‘ﬁ %a%rt pYJwetnct O}&(ﬁxcflyur }f(ﬁ%%l}lhc alkylene

ond@ o"l’§ RtdolyMiné! dueh %Ts'pbl}‘b@( &‘t!h?l@ﬁé’ @B@foﬁ po?hybxyethylene polyamine,
actlve hydrogen contai nin erial, such

pshypryahdenepronytruei p@lyamlm mquoy@ﬂym@opﬂpnﬁgqﬂy@t Hgra preferred
)gagpélgrl}ﬁhﬁ%ﬂd ﬁg@%@%pal %I)l(ey&% ﬁé( l 8 gl Bg ?blgamﬂﬁl ¥R a Holecular weight

bERlesRRvat §00 mesomol(m Ris&Eherein, molecular welght shall refer to weight average

molecular weight.) The amount of hydrophilic alkylene oxide polyol or polyamine in the

prepolymer is generally in an amount sufficient to reduce the interfacial tension of the
prepolymer to less than or equal to 10 dynes/cm., preferably less than or equal to 5
dynes/cm. In general, the amount of hydrophilic alkylene oxide polyol or polyamine in the
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pol yoxyet hyl enepr opyl ene pol yam ne and

pol yoxyet hyl enepropyl ene polyol. In a preferred
wepdvaasayent , t he hydrophilic al kyl ene oxi de poP@DUSN3/037536

pol yam ne has a nol ecul ar wei ght between from 800 to

prepalther Efﬁet%%&gfrbﬁlr(% o F@D\blﬁgh'ﬂ percaii Thé akfRink ok&fehoieties of the

to weig average 30 nol ecul ar wei ght.) The anount of

hydraphifinalkiytenalokideantyobst plyaining sayde eifbenrandaere or blocke

prep L is,0enerally in a un fficient i

P eauabé T HRIERRE o deheP R Seutl i Sl ey goneraly be
chedterided s YeiOhlropobiarly preferably exipibié aredtysdlgisikity of less than

than or equal to 5 o(jleénes/cm In general, the anount

100 gnedd 69 Biof matelaky3 ehe oxi de pol yol or pol yanine in

bet wdB TR StED et AR Bodient Borgflae BRI g, P particr

dRpbSABleNMdalthi @fc Bévitdiesuch ud pRpBLtveCandl dickieniegloxésd@ondoms, medical
pol yol or polyam ne may be either random aor, bl ock. The

bafiaghs rstheias. adhoryegheosings. wasliel rag ewingsntpsiemers derived from the

e . i . trat
PSR RIS Rof MIREBE. BE BB, Wpopeey sbsre
fith, doatiag, tfban, tubingOobotheqshnpdiitigeof water at 25 C. The
invention further relates to articles produced from

Ejg\e,i Egg%ggfglge | ¢ gai{o‘i‘igg%{/@fr they ét‘ljvlgﬁﬁgrf "é‘%}]&a{‘eg%é ?eag{i‘(gne product of at
1&9&51&;%9&&%&&&, a Righ 'nszﬂ_émlarcﬁéigﬁlta%ﬁ&e-hﬁﬁbgéi ¥f%aining material and

coat i gasket’s, and pi pi ngs. El astoners derived
athydrophitic allgydénenxederahe] oF pplyaminsheviol atheletugeweighibetween 800 to

furt her be m e, a back ubs e, 0
1B, SUEBLET 5 Bab 0 e PRBE Ay SUERLDANE  0dP e mount of
alkyRenB @k idel RIFA L polyaRPhy/iEhe @ésultihg preptdytheol betwdhi f@s 0.5 to 5.5
the reaction product of at |east one_polyisocyanate

weight gercens) erelarahly heiwerr 0gSttp v &, mpst kbl hetwern () and 4.0, weight

o Pl A ALCAAEPILL BRI AP Bt o o
cdpdiMer. preferably from 850 to 1,200, nost preferably

from900 to 1,000. The amount .of 15 al kyl ene oxi d }
pol ydihe gaugoys palyirrthang dispersiands Flﬁjdﬁ gy 5?%5)& tﬁmeppfymer with water,

oPGSHR ']ngﬁgg?e@e&eto? adsurfactBil ShéthBeidaie andddf agbhbdifier and/or a
et weéen 0. to 5.0, nost preferably between 1.0 and
cHaif) extenileght agenpeniure Fh&ohy2dF tpAPI Cc tpoindet thesdesired polyurethane

honopol r, though it y _be ando r bl ock . .
RO Pae bt B Pptived cEfE o, Belt mith fhg grevotymer
iP¥n BhivAent fRoudt 89 The/ BEyMhiehfunetiontlity RA0the Prépol@héry AR excess of
the presence of a surfactant or other additive and/or

wateaseayradeh b4 wsedand/ or a chain extender, at a

t enperat u r eSink:

o S STk o OB dtbus process
Foptdxample, chaioichtuth@rid edxcedseal hediisotydnateh endrtbp aoynbiration of high

is an equjvalent ampunt to the i socganat e

malerHatosight active-pdrogen sopiaing meicral cnds hygrophilic ethylene oxide

polyol can be introduced in separate streams into a static or an active mixer, preferably in

the presence of an activating amount of an organotin catalyst such as stannous octoate, and
at a temperature suitable for controlled reaction of the reagents, typically from 40° C to 100°
C at atmospheric pressure. The reaction may be carried to substantial completion in a plug
flow reactor to form the prepolymer. If the polyurethane dispersion of the invention is

prepared by a batch process, the dispersion is preferably prepared by a phase inverse

4
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water may al so be used. 25 The pol yuret hane prepol ynmer
can be prepared by a batch, or a continuous process.

wo-o00405a8pl e, a stoichionmetric excess of a di i BODYS2VAY/E37536

and the conbination of high nolecular weight
paEJeby/ RhEURI DGRA SARIR IO wakkr IPARIcH 2 RN YR RDI ;lﬁé?:hane phase and
etq%Iene oxi de polyol can be introduced in sep
mixe@anfsthpmmereweienisiadded with migingwetihihe @hasepmeértsr abl y

or gangi AP HoudlaREbt B HREER utby Mae spe gjen inoma

phaste&ﬁti@ I(HIRR)eerﬁulbibﬁbJ:cﬁltélﬂ the fatticH produdt@Fché polydfetHade prepolymer
gents, typically from40 Cto 100 C at atnospheric

?ﬁ Sdipsisedighasaaid waterdgs the comtinpeuy phesedub¥hentpragent, the chain
eﬁ@ﬁ@ér%ﬂ%? sﬁr?a];c@arﬁ Lib’%af il @Y rﬁﬁfﬁiblgsr fee.f ?ﬁ@hgeho% HIPR process renders

prepol ymer yuret ane per
ceraie nadvantages tp rH@BB e thdsy Imrtirmlaﬂy }ﬂieocabﬂﬁy ﬂbh groduce high stability

o 69 i OB b Do BumlAgoee a0 et BIe iy chydrophobic
a8 B fic@RURipeNe 1%Bﬁfenh§neﬂ@§t§%r6%s§eﬁ e continuous

pol yur et hane phase and m xe en nore water is
addeMetheds ofipxépaging HIPR dnndsiphsaare kinowerin the aFheSee, for examplé, U.S.

PRGBS S SRIPREDS. SR DU L e of uch

eBRNiGHs exhibits (e tdofiipadt Remstmett JBhied P g@ﬂéi‘ﬁﬁﬁe ual radius and is
ﬁrepolyner 5 (as the dispersed ggase) and wat er

acteendi U velupleaisastion g ighpsdks¥ht The HEPR Wamlswn may be stabilized
bg)ﬁlee Qgs%%%ﬁﬁdétogur%% 51%?%18 %ggt%?ugﬁ% @hgs%eoncffltet ﬁtla‘{geugf the dispersed
padicalateages to PUDs, nost particularly the ability to
prog%ce hi gh stablllty dlsper3|oqs at high | oadi ngs -
f r omEBF BSAUIRASES ¢ldhtsulntigRsthe fam "spaiinuops phase ligui Stream" is used
t
[5G0 S0 L1 Al A0 s o
te:tme"d&spamdlphastdﬁhqmd tstreBa'e s fsed texdenmea, floviag lidead elmt becomes the

Opfrsel Biose o 5 R AVEPaseS ST BN Srerirain dedeit Higids jiised to mean a

h§1‘i’16§é’i‘f‘ebusa§dlﬁ’tﬂ9ﬁﬂﬁ§manq;e FRRUEro8kh 9PENA. | TheliiRd may be neat (that
radius and is characterizZzed by a volune fraction as

% admugisatgoglg teMperatyreRisenel]l 8 moltem (thitds,sa hauitl iag e demparature above
I}l(; e%iosc% t'(baon of surfactant fromthe continuous phase
on % surfdce of the dispersed 15 particul ates. For

the MheJOPRS elulsidiisSark PrepHréd By doREniREI méﬁg‘iﬁg RUEdHEinuous phase

phase liquid streanf is used to denote fl ow.ng

llﬂPlélﬁtféam amg@hﬂ% rteirdad Héisperes phase hqglpié;gregpélavmg a flow rate 1,;

r
aﬁli 1318}?%@ ;ﬁt%rnenéil Ikgé%%se at}ﬁlx dﬁéﬁfa suqlﬁ t§ %&'ﬂfﬁ%ﬁ]ﬁ Rt %I%ltﬂSlon. The
chremoes phdse andlch@erﬁqﬂlapshhqmd sﬁeamk laﬁ: mlfﬁmeﬁtﬁfys irafnigeibls with each
e . term

ecificat.i sed
Oﬁ%ﬁ{?g%%‘{} %§ Cu Pmlspﬁgftyé%%éoéﬂ@%n? ‘?%’&'@ eapumzber of species
p&ORAHbL the -ﬁlﬂﬁtdré.théi PORYf AR HAH elbiRfh is generally less than 2.0. For the

purposes of this invention, the term "polydispersity" is the ratio of volume and number

=g

averages and is defined as:
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is, aliquid at roomtenperature) as well as nolten
(that is, aliquid at a tenperature above room
wao eospesasure). The HI PR enul sions are prepar edP@UsS2003/037536
conti nuously nerging a continuous phase liquid stream
having a flow rate rl and a di sperse phase liquid
stream having a flowrate r2; 25 and m xing the
nerged streanms at a m xing rat ﬁlﬂﬁ Kcient to formthe
H PR enul si on. The cont| nuous &nd di sperse phase
liquid streans are suf scible wth each
ot her to be emJIS|f|ab szly SPar ity ("PD ") of
ermul si ons defines the nurrber PL%EI per unit of
the m xture. The PDI of the H sion is generally
ess than 2.0. For the pur poses of this invention,
VPHET er m "pol ydi spersity” is the ratio of vol une and
mitibdekerag@pavicleapgRdiafbution def i ned as: 5 WO
2004/ 052 56 PCT/ US2003/ 037536 _ En; d; 3 PDI = d" = En;
do En;d; En; wherein nu eLfd\t@irage particle size
di stri buti on 5 d = Enid; n En; ¥pvol une average
particle size dlstrlbutlondEn d3 s En; wei ght
vaumeayerapapdriiclesizsidigriblitimr i buti on En;d4 dW= Enid
10 surface average particle size d] stri bution Enid;
ds = En,d2 where d" is the nEﬂ@gi’}éverage particle

size, n; is the nunber ofdvpaT?f' s of dianeter d;.
Low PDI (Iess than 2.0) is ah 4hdication of narrow

W@fagli'l{ 5&e|rage part1cle 51% dlsgi%tuluSn and

4
d = Zlnidi3
Znd;
surface average particle size distribution
*n.d?
d = nld12
2n,d;

where d, is the number average particle size, n; is the number of particles of diameter d;.

Low PDI (less than 2.0) is an indication of narrow particle size distribution, and
ability to control particle formation in a dispersion by a polymerization process. It further is
a function of the particle size of the polyurethane prepolymer dispersed in the water phase.
Thus, the total solids content of the polyurethane dispersions of the invention can be
controlled by the particle size and polydispersity index (PDI) of the polyurethane particles.
A PDI of 1.0 is an indication of monodispersed polymeric particles. The polydispersity of
the polyurethane particles in the invention typically ranges from 1.0 to 2.0, most
preferentially 1.1 to 1.5.

The HIPR emulsions of the invention are formed by continuously merging, in the
optional presence of an emulsifying and stabilizing effective amount of surfactant and/or
chain extender, a first stream containing water flowing at a rate 11, together with a second
stream containing the polyurethane prepolymer flowing at a rate 1, under reaction

conditions sufficient to form a polyurethane dispersion wherein the ratio of ry:r; is not
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ability to control particle formation in a dispersion
by a pol ynerization process. It further is 15 a

wo eove 51986 of the particle size of the pol yur et PEIES2003/037536
prepol yner dispersed in the water phase. Thus, the

grefteAthaf063: 35 meRtMN nef glchRr ARny60:80 h@ﬁﬁeﬂb&ﬁ&éﬁy% greater than

of the invention can be controlled by the particle
5%5#5and mepspprefarpaptgrester thaeR0:60D1 ) of the
pol y
rr'gfrl]eg : Spg?lgsg%‘fd tﬁ%: %ﬁgerse pﬁar tlpqglfdlstzpealirﬁ iy sﬁf'ﬁgie‘ﬁﬁgl i Bhiscible to
fomlaysﬂalﬂ@HHBRbmuQ;EOn t he pol yur et hane particles i n the
i nvention_t |caIIy ranges from1.0 to. 2.0, noDs

pr ef Epesialiva) ghei syrfacgant cgncepfrationsprsehin gpalles d&mqt%partwles but
s r V. u \

SR, LRGBS TECo6 i WL IEFOR I k) Hiroperic o

prefltetst sueh asofihbs, oﬁladejrifremt et earwsﬁam SWienn peosten dhe surfactant

cq%ﬁfﬁllgii PS{R‘:? ﬁl(égn Brln?gacnrmg ; Si:%{wllaléﬁ\{mrﬁuﬂﬁf% Yr 2y oo glhze it, and is

prRR BN §h RO SardPeCPOb Y MRloré fp?éffeﬁglyab .52 aﬁditn?osi $rafB@8ly 2, to 8, more

reaction 25 conditions sufficient to forma

prefeirahly ¢o haansl mbspaeferably himesight petchat hased on dfe weightiofj the dispersed
not 6 WD 2004/ 052956 PCT/ US2003/ 037536 greater than

}éié '35, preferably not greater than 60:40, further

pr ef aitB&Ugh 10 & pd3KiBRL B IfirkthisholveTthé prepalyeheids b solvent prlor to forming
preferably not greater than 50:50. The continuous

Tyinggsed] pbassratie (HIPc}@. A pipB. s @Pf@r@@ fie peepaigtthe BR emulsion
|
1n6tgg]sﬁﬁt tfal %f?se Iée?[)f;nﬁ ‘;% hg)ré—%nce |tg§ gbsr%élg% f)f ai381vent. The
inghiioheif ad;omt eftenpaids Iaﬂluﬁﬁecebsaty eyqnﬂ:nﬁaatotthel manufacture of the end-use
oncentr that are too Elghten todleterlousmy
PRfveiap gwélﬂm gyignmepiabgacews. 4 partigelar, sphygnt removal, when
t r

o8] ORI, oy RSB e RISl cpestve o
weﬂllaseqwndnyummglstdpl ze it, and |s preferabl y in the

' angihesrespr%l]ng iug{ el 29‘{ %{18 sbze s&ﬁgn%ng(? }rt#%%é 1%]?%&% stable.

Tﬂe a@p&’@fonp 8f ﬂférﬁregéﬁsﬁﬁeﬁ;bnt wal megb}saraaetsﬁ@ olifERe 586 1,000 nm.,
hase. i s possible to first dlssolve t he

pqgfeéﬁ@ygﬁrm 0 Dﬁ %cao Sand mqst prefesably oo hith @4 reiseonRi gh
t .
Lo sPRRLAEERR: BRa SR ST BA: chioh opr) 168ion may e

dinke@ndth aifficiesodii@inis offater puelf fadliieyratio dfhdisprbseeptzee to aqueous
of a solvent. The 15 _ i ncl u3|§l of a sol vent often adds

phase Eﬁiﬁ%@%%%\ﬂym@%ﬁge@w&bﬁ’h Wgrik-act ure of the
end- $5€ a1kpend lé‘ifde%‘f lafkyﬁ:ﬁe r&‘iﬁietﬂblﬁfl‘ Gy ?BWaﬂﬁH"ﬁﬁ&ﬁlcally ethylene

concerns. {n parti cul ar, “sol vent enova

on@opyisne, ynaso pndﬁa:rably ettgdept db Iaeprgﬂegrsd clalbocibm@pb fitt is @gpodfoxyethylene

ctelgﬁlep(r:g BW ? aI so meﬁ%‘l ens Yyoxyg’thylenepropy?ene polyol of a

polyoxyethylenepropylene polyarmne. Where the polyoxyethylenepropylene polyamine or

polyoxyethylenepropylene polyol is the preferred hydrophilic species, the weight ratio of
oxyethylene to oxypropylene units in the polyol or polyamine is typically between from 20
to 100, preferably between from 75 to 100. The alkylene oxide moieties of the hydrophilic
polyol or polyamine may be either randomly distributed or block distributed.

The hydrophilic alkylene oxide polyamine can be obtained from reductive amination
of the corresponding polyol. In a preferred mode, hydrophilic polyamines are prepared in

7
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The resulting dispersion has a particle size
sufficient to nake the dispersion stable. 20 The
waelr@pes®sons of the present invention will havECHUS2003/037536
particle size of from50 to 1,000 nm, preferably
thE 'O Bf le)cf(sostgrtﬁé% %%Ehy@éxﬁf(ﬁﬁ@ebﬁlﬁl %Qé@ Shatn EfisQré capped with
m crons. Once H PR emil si on reaches its
snudk4rhowents mﬁprbpylewldmwhldlfwukil c@p'@nsfrom InteypObanits. These can further
bdl I ug{e th suf f.i nt_anmount wat er such that the
& Sappes B &P%es\gaﬁ §tévet%mé‘a%%lﬁf§°esﬁhase is less than
3:1, SﬂBBrl(?ycﬁé}ﬁﬁEé Pblyvld f&B pblamings Ard caphblel BE réluitigehe interfacial
oxi de of the al kyl ene oxi de polyol or polyamne is
tension d@twqﬁnetlﬁyp@lmretmne regsjymaeie andrvaterptafess abpy or equal to 10

oSV R AR RO B ksl gy bl

offl pequires iy being pho dishenidilitgl ofcthe @olyarethane prepolymer in the aqueous
pol yoxyet hyl enepr opyl ene pol yam ne. \Were the
medipy oxyet hyl enepr opyl ene pol yani ne or

pol y ﬁ}fcﬂ}ﬁ!)}ﬁﬁ@ kag&)ﬁk ?)BgrolP of gﬂl#rafnﬁletrﬁgy Rh %ﬁ&l‘h’bﬁ Ube used as a chain

hydr ophi11 ¢ speci rati o of
emmdet tiyé entheirchighx wateo ;sy]lubﬂmy uhissis |enpetctvé1y|¢h¢ yade where the alkylene
amn Is typically between from20 to 100,
Cg}’%lfl%?g By between from 75 to 100. The al kyl ene oxi de

DI EThE Brepblynte i beRiédatéd BRI %8} kAGwRAUiYRIcNG Bhati
be eit hgréﬁr andoni i}gdl ?tﬂl‘ﬂl but ed o?ﬁ%}bl ocvlv< dllgl?drﬁlcbut ed. afic orgamic

potpisodypdatophThdse pelyisdegamstesxindlidp dhqsamontalmag apdeast two isocyanate

obtalnedfr amntlon of th

OB b St E RN o Tofp b Al pm §lerbioor fmasin  pdsocanate
gﬁré’}%ﬂnﬁkﬁéclﬂé eThe g3l ?s@@mﬁtes danii ﬁ'@ﬁhﬁfl@&i’cﬂ&ﬁahphatlc polylsocyanates
P S2003/ 037536 the form of bl ocks starting froma

angk hipckde dhe déolaensi mgmm nSWhdsasarte Waﬁ;pé‘érlwcyhnate (TDD),
L T

p-@her@llféﬂéedl\/-hﬁcyIa&Qtegtdlb@zﬁlnﬂﬂwobpanat& aliglenyl Stheh dnsocyanate m— or

hydr ophi lic polyols and p m nes are capabl e
DAGTHRARYIHIEE niBsocsatass, R EH G o foapAle, methyl  diphenyl

€ e ! Ler rhifhdre SphdRN i t hich
is %{%F&t @hﬁ@e )gng@% i3 dﬁ?ﬁ%@r@bl y bel orw 5p nes/ cor%yan,gnes (whic
furthee eﬁanmlaissdseaimydm dﬁsomarcay&sésmdndmthm@l ased inf{.8n Patent No.

5, Bgﬁggé(ﬁ ]téﬁxé %&pj@%&{l{}ﬁ% ol}sll% ]lég)olé:g'%!é%% glyd%fgggn%ted %DI hydrogenated

dipHEHyARBihbh&E4 Al-ENdoRHaR)| Y DU-tekari@hyland NelilkByyandte, hexamethylene
di'ti on, be used as a chain 10 extender due to their

dmﬂogyamm @uchs @5 ubfibexametiere jdiiseasigaat andy timethylgne hexamethylene

“sgfi;{r%@ C!{Pé?jl%P nxjsrgllé(n%k r(}f(131§o aﬁ%t%lq gy&%ﬁe g?gﬁ-\ﬁﬂ?&cyanate and

1s@{:1§1ﬁ6ﬂ1@ dli@@éyhhae Cya Nvlﬁllle as THis€isoqyahatd smethglegtiebexane) wdé mixtures
ose containing at |east t i,socyanate . gro

thegsoéc dhe organis ggq)c‘;yanqt%@gl\l\%s ﬁ%oquxﬂa;pgreaﬁl\%\@pg)@gg include those
rdab @A 5Ot Snctulls ﬂﬁpﬁﬁé%&tyﬁna’te index, defined as the number or equivalents of
NCO groups divided by the total number of isocyanate reactive hydrogen atom equivalents

multiplied by 100 is generally between 50 and 120 and preferably between 75 and 110. In

addition the polyisocyanate may be made up of one or more kinds of any of the referenced
isocyanate monomer units.
The high molecular weight active-hydrogen containing material for use in the
polyurethane prepolymer is preferably a saturated aliphatic or aromatic polyol. Generally,
8
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15 groups per nol ecul e. The pol yi socyanates can be
aromati c and/or aliphatic polyisocyanates and include
W b@4psdosene di i socyanates, such as toluene  PCT/US2003/037536
di -i socyanate (TDl),
suGh Qﬁgﬂ)‘ﬁdl@&dl‘ﬁn@eéhﬁ act?&e'—l%@?d/g’éﬁa&ﬁltalfﬁhk%&@ﬁal may be considered as
-1 Socyanat e, napht hal ene- di i soCyanat e,
hyplrcmhebw Rpietillyi swphmhm-bydreg@emmmg m@t@t@@la hatea weight average

mgfe?@?}: grlﬁtgﬁﬁggtwyg@ 'ﬁéﬁl@’ g{)](? g Oés(l)ger)], ‘ﬁreferatbls{ r:)ﬁOO t R most preferably

arblind 3,000.28at1e mabiabyfurttlehey e cBﬁad:tS@zB)dad%&IaQn{gl\Dthter solubility of
and xyI el ene diisocyanate. Further, é|3tphat| c

gemaﬁadwrthueéo 0\ghves H 00 g oft wiater &8 16 aseferablyl 2 witer iselubility of less
0 i ncl hose disclosed in U S. Patent
5%%3%335%3 @zggs&hydrogenat ed tolyl ene
d' ' S@lﬁ@[lpﬂ%&yolgﬁﬁélﬁ&e RaLSd AP as QA RIS RHve h drogen—contalmng
di phenyl net hane-4, 4" -di i socyanate, 1, 4-tetranmethyl ene

mafierislo bpsadatos, ahpalanmmybr enepolytithesoc yBraferied s aieh pakyhydric  alcohols,

d| IS cya ate a
platerepmane 98 pU RIS ERTSE: Mooy b A R0 nofyester polyols
pdlidsER C i@ oly‘dl§| ansdy boli&ols4 ly&ﬂﬁdtﬁfbat@lyo@d’,ldpolyacetal polyols,
I sophorone diisocyanate as wel]l as bis-(isocyanato
pajwelbfin polyplshenextianodified pelyelsy slicong m@}yekr’s andrﬂ‘éore?fgla?ﬂ polyols
pol yis0
ol VRESH R A R, SREHAR LBk 0851 Y FTBR0 s, They
furthec yediatbe subdtitatedd efiihn éigidraphilib eethyﬂa‘hxe roxide equpsal émts preferred

crmosipapates POHLd uvsséﬁff% el gt Vapnepitiod gglyoxypropylene or
(g’ﬁlx? g‘b Flg pglé/ égg)cd 6(9 ri?d{llcl) B t«? %S’ ﬁgxggrlltfé’%o}ﬁ% okd. aBfrther, in the
pqafdmedmd}o&inaerﬂ offdlye in&entmateﬂlﬁrpﬂqﬂewldﬂ 1sdﬂ®cé( o rq:@{@pr@y distributed

an e ref(?rencelicllt tf 6£éamate ngnorrer g s The
wihir B bredang ey eV gat! ASEYSVRURGH BHLH" BB MY
et eEké}h?I&gr oG8 High Hdfecul WtiHe hbaneh i 68l wffmimng material are a

pref erab saturated aliphatic or aromatic paly

p@ﬂhmapbgyol 8 mwlified pobsties poboty @szccim@mspsb/@m@b@hpolyol or a

P R b 511G 8RR BTl ponaliien

p(ﬂy@theﬁcﬂalvif%- A)eHso @%hﬁ(&ﬁk}’dl gbii]g pifﬂbmblﬁlpslyaﬂayEna polyether polyols.
.~ wei ght average_  nol ecul ar weig q%]\éveen from1, 000 th
Thesg0polyptherse fughide ﬂlesoelymﬂza@m profysts pf epsdiangy Pt other oxygen-

cg} HAHIN %tl‘?e'tqugglél&ﬂlggﬁﬁ(ﬁr é@hsasftéﬁ&sngkﬁﬁ lgi?é’ oﬁ@e Pregared in the presence

Characteri z a water
of) & eataBist md/asmttdﬁ@bﬁ ezafa:r g Ppbethtd @o]grotsffuvthtrenclade pelyether glycols

preferably a water bi | of |.ess qn 2.0

ko o5 BRI IER Ayl SebeBrEPyERG oPYCin ity ilene elycol

pﬂl’yQchetﬁ}flé&l ol@éx%@ﬂr&m&ﬁ%rl@ﬁé‘ %chaptﬁo xypropylene polyoxytetramethylene
cont ai ni n eri al” based on a pol yester or

gh/cobfbnmﬂ:mqycth?}wé @Dlyedypxopylmﬂ Eq-}ycmytq;rame&m@egglycols In a preferred

RS T S B e

ﬁéne ?6[5!6‘16 Ra meétspreiai’rkd/ empodiyeng bepadendroh Ghad € 00 weight
poI oIs acetal polyols,
percent of the h1 molecular Welght actlve-hydrogen material are polyoxypropylene or

polyoxybutylene units and include polyoxyalkylene glycols such as polyoxypropylene or
polyoxybutylene glycol having ethylene oxide capping from 0 to 25 weight percent.
Suitable polyether polyols are obtained in known manner by the reaction of starting

compounds which contain reactive hydrogen atoms with alkylene oxides such as ethylene
9
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pol yol efi n pol yol s, epoxy-nodified polyols, silicone

pol yol s, and fl uorocarbon pol yols The pol yol s incl ude
w@oioghsxesé ¢ al cohol s having from 10 to 100 carPOmRUS2003/037536

atons. They further may be substituted with

dxydd; ppdpylne oxidey betyne oxiR, SyesnRoxide) tetraBy@bfirhE pichlorohydrin or

enbodi nent, the polyhydric al cohol (preferably a

MIXRESS ofﬂhegf.‘r alkrlenel oy@pg, oktyip Pergireth thap theymlyethers do not contain more
Ay ?()f tlh@F lt¥)? %hy’le%u ?(?{E eﬁimi’g' t%}é{ S%tfeg?l}é?,régyethers obtained

perc e OXi
vttond Itl’ﬂzealidmxfn t)f1 ethy]ene okiderare tul;‘eﬂ eShl‘j!dW stafiitigdednisounds containing

bl ack don tribut i thin the high ,
TRSRSE JArORB: GRTSaPE e, Wy cralgaririsonahal it i, o prparing the

potRRet ﬁéleoEfanE he aﬁiiﬁlan npLeC ﬂ{e"ﬁﬁ lefho2¢ t2I oL ﬁ‘eﬁ}{g trHE112-4 butane

containing material are a polyether pofyof
tmidtﬁm@hbbeﬂhm memacphtol, mampto] yarhitol, mefigl gtyhos:ént lsacrose, phenol,

B0y Datspdl Snpiral o iinont 1. LI o bR -ethane.

pol yettrhess ndday ifigttishall ﬁﬂ?éthé}nﬁol erﬁagy Ifmﬂ{e@lm: used. These may be
Ogr eferabl y, polyal kyl ene” pol yet her poal These

tinash hey s ringeapauiast ielyacrizabon zaf | s dmlée ofpropylene oxide,

RSN BB RS IR SR 0L DELETGRIRASi oo, sy

glyvidyd ettee, il glotidgl ahdradty sds valodsar triohéich ak @icbimanat er
Pol yet her. polyol s further include polyether ?chols

such Syabls| pelysasernpelapls &Cb@él reaghisny, Gxyde hydric, preferably
dﬂl&bﬂﬁel alcBRY o X}ﬁﬂf eln%ﬁ%ln Qlols npagJ ¥e )%8&1“5}1@ olybasic, preferably

I'yoxyt et r anet ne g yco pol yoxypropyl ene
dﬂmlsycongfrbekylmmbidyl erlnsteegll vt ofheser pplylcyldmx}did‘l)abﬂs,e the corresponding

8&8%4&]:‘(‘%/ e ffsogygél %W@%ﬁ? g@wggﬁg}%a, agccglo?s or mixtures

tﬁérékﬁafnagrbek’ "u@é&f??&d ﬁﬁrfg(?(l{é" BOLRAS. p?hé’ ?Jo(lfb‘ar%xyllc acids may be

EO yoxybut yl ene po n a nost prefer
phedigi wclpahpiemeanmatlo rnnd@)rtlwteIOQIchel agidt thep masr bersubstituted, for

of th nol.ecul ar dr.ogen mater

DIy B BTGt SR, e PR R E=ifipelas cxamples
shdrihib deidpadipidaead; ki epiearc; ﬁﬁ&iuﬁ aGidg Ebb@&lc a01d hthallc acid; isophthalic
pol yoxypr.opyl ene or polyoxybut | ene 0 avi ng

ety Frenalliss | aeds phaiy f9ig maohx%xdzs m%p%smromaa@mamd anhydride,
h%%ﬁ@%ﬁp@ﬂﬁ@ky%r@ Z g}ﬁ&%‘ f @%ﬁhﬁl‘a i€ dac%cpu n%ﬂ%ﬁd endomethylene
te:tmhyd]rophmahctacllcb ainhyldm@e rglaﬂamrsaowtdmhgﬂﬁxdd emalew<|adﬁl$ maleic acid

suc s et hyl en 04/ 052956 PCT/ US2003/ 03
aghy @*Fg délaapla% %mw%gﬁﬁw@é S@t %‘%’é’ e gehich may be
nhﬁ&l %Hﬁfjﬁfbanfn@Hc 5B a8her ahedly ger@ hthﬂht)ég %89019% b€ &fephthalate.

kyl'ene oxides. It" Is prefer at the polye ers
S@i(tabietpobdrydac rlavbols 1n¢1h@’; fa0 expenpie mthytepevadyaplit propylene glycol-(1,2)

o AR el G aa(PoF ki Eal GtiRk 18) neopenty
Ul  SyibEaBediindthiahsld €0, ﬂﬂﬁ#ﬁ?&oﬁ}@ﬁétﬁyleyélghe'iane) 2-methyl-1,3-

reactive hydrogen atons incl ude’ t he pol yhydri c

paenanpdpk 28- frtmfhylflor 3eeisaediply trivthylgnsi ;g&jépbr tetrathylene  glycol;
p?ﬁ’f@%eigﬂm llf Pﬁh@]%gi’ltfhgngj'y%% §é1§p%&/ﬂ%g oélycoq} I?l%lﬁgflene glycol and

polybutylene glycol, glycerine and trimethyolpropane. The polyesters may also contain a

portion of carboxyl end groups. Polyesters of lactones, for example &-caprolactone or
hydroxycarboxylic acids, for example w-hydroxycaproic acid, may also be used. Preferred

are polyester polyols having a hydroxy equivalent weight of 750 to 3,000.
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triol, trinmethlol ethane, penaerythritol, mannitol,
sorbitol, nmethyl glycoside, sucrose, phenol, isononyl

WO b@no52956¢ esor ci nol , hydroqui none, 1,1, 1-or PCT/US2003/037536
1,1, 2-tris(hydroxyl phenyl)-ethane. Tri- or nore

fun CTh@ﬁ(ﬁ s@@lpﬁégugﬁﬁs DAY ofFRY rEMhibRin BR MSREule and typically is

These nmay” be bt ai ned By ri ng- openi ng
olpaingdreyi eercomstensHtiont bariveere ab>l¢asé onprquﬂnlee‘ﬂs@vmam@oned polyhydric

S e S b LT B B A SRt s e

subinid adidl,y4disy laci€l] §bhcic QEfd, aRgaivatid, ?I%ﬂld £d1@|tet$z§l@ﬁr(i}ﬁ1thahc acid,
gl yceri ne. Sui t abl e pol yest er polyols include reaction

hey virephthalic asid.ypaleieiagid, fiadricr aghl. eitragpmip dieids itaganihanid, glutaconic

a%%l !%5%%){5&5&%?@11%&% dC g%gk 3 cg;g hQﬁn@&’igﬁgo i% acid.

yBasic, pre si ¢ car oxy acl ds.

| nst Eddoomotefasetignal yolwslmwlyods may tlathet b@used such as those obtained
corresgondlng car boxyl i c aC|d drld s or
by, GPgRORMBBRYPT botitsen L4tk 85 OLEARS akoBehand flicarboxylic acid or

bég\i?VFéIP hEHol B\Iﬁ?'éetﬁt:m’gﬁﬁ[ 1REa448 %qcﬁ QK 1, ,@-}B@ﬁieﬂgm"cﬁ%oxyhc acids, 1,2,5-

ol'yesters. The pol ycarboxy ic acids may be
bmizblmmad:arquyrhycl O?Eild phat,2d;cyalohasdneticarbdkplic  acid, and  2,5,7-

het e oc C|IC &ey may be substituted, for
@i‘gﬁlﬁﬂ Oﬁ?ﬁ atons, and/or unsaturated. The

fol | pyd E’rﬁbl 3h§o %%Eﬂl&@ﬁ?dﬁgeﬁémlnﬁ}% m@Rrigl GRldeyasdtél is between
adlﬁlc aci d; suberic acid; azelaic acid; séebacic acid;

131 tocl:6.cpugferably etweeni fzomals? de lt?ru rRbe| mel; ratigefoactive-hydrogen

&’ﬁh%%@}&:g%@m dﬁg{l}gﬁ [aﬂggglﬁlﬁ{?%t 1@%@% ﬂ@%gﬁt&@%&gphﬂlc ethylene oxide

pdigélriacht erepphiintealis bettebrd fronhy sol,q;re&fuwr&bﬂw ecneo Typically, the
tetrahydrophthallc aC|d anhydrlde u aric acid
combipatiqoof thel Bigd molesulampeight AC wse- Rge jcqBtaining material and

IS 5 T DALl o0 g o of e

pﬂmb@ﬁkmdlnethyl terephthalates and bi s-gl ycol

¥ g: eiﬁ%%u 1n§t W?’I {]t@?eg%‘%e;cgp c}clzbff/igr Ve %tﬁ é)%gtgé/) ngqplo y_:[neg)ls "less than or

cﬂﬁﬂto {0locd) ¢/nddte Y1 ene gl ycol - (1, 4) and -(1,3);
anedi ol = (1 6), octanediol-(1,8); neopentyl tgl yco
cycl Aﬂthu@hedualmt ¢aanb¢ used as a chain-extending agent, other cham—extendmg ,

éﬁn I)Sp F%%ﬁp]%é EYf ?lﬁ?hgargﬁ(_)%lagz &Dei}faél}]lg%% a}na glcohol amines, are

ﬂeférﬁdmzﬁf BRI Mf:ﬁhblecﬁl@f taldhy I TReefgleyR & prefifired that the prepolymer be
pol yet hyl ene gl ycol ; di propyl ene glycol; pol ypropyl ene
c@ty&@ﬂ withjthg prpfesyied c@pWendmg re@gﬂnyg @Ega@ma} dgrction takes place

g.‘rl\égﬁ Wa Gf' a%ﬁdthé p&%ﬂ%%ﬂé}l gl;lcp wh ES(,) by?i%&[)%llé’ ﬁ)shﬁﬁté tHEHIPR emulsion

dSntain roup
chinkyest evith @ﬁolhﬁ@rt onesinirzowatex ambthe pﬁefeapd ohzan-temmdmg reagent, or

VB SRSEB0 5 e gy SR St

.7 udi
H%ey%iaﬁﬁ%%@glos i/g%%gg%c R BRI WY dRls; PiblrhAine, including

amologtigiathanobinyiot, atfnokming, bﬂ)mnegiaaunpﬁ snshmixtirag thereof hdhe weight
BT R B eSS SRS RSSO ot oy
isocyanate reactive diamine or amine having another isocyanate reactive group and a
molecular weight of from 60 to 450 can further be used.

In addition to chain extenders, one or more surfactants may be included in the water
phase. The surfactant may be anionic, ionic, cationic or zwitterionic or a mixture of
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al cohol s and a pol ycarboxylic acid. Typical exanples
of the polycarboxylic acid are succinic acid, adipic
wa@edod/oswebaci ¢ aci d, azelaic acid, phthalic acPdy/us2003/037536
t et rahydropht halic acid, 5 hexahydrophthalic acid,
mbBibAicC wathi ationiu)edniéni@ Crdzwittetio@ie ONiPeefa@éd ard h@EdAIC and anionic
acid, glutaconlc acid, 1,2,5-hexatricarboxylic acid,

sustagtants- de| iagtant dvisgh Heapt jiacoipergted Tinta thy patyimer backbone, is

08 1 BN G P L O SR s

caglsoxytdtesh ySuitableadue faotantsainclude dlkahrrmlxlydalte ofi€atty acids such as sodium
bet ween.a diol. and a tricarbox llc ac:fd su

stqarate,s g,}li]% Balnyitate, é’PB‘é&Wl eale i mgetsl splty @% tt]at’%lsr«,tcid sulfates such as

soRBRfE eNeliyl caupey! ife aGidli  metal  salts of alk%lbenzenesulfones and
1,2,4-cy Iohexanetlcarboxyllc acid, and 2,5,7-

alhﬂphphhlaaﬂmulrf@rmr berel i canci doditine ndsideeydbénzendsulfonate,  sodium

S RSB T b SEBSRERRR) B

salt@ Jf: sulfaldde al§lpheadll ethekylaes isveh hy ddoaaen oc@;ﬂﬁﬁ@bﬂ%ﬁlﬂyethoxyethyl
gh nol ecul ar 'wei ght material ;| ow nol ecul ar wei

sulegatq; dihialkall raetal s@ﬁeofomlm@hq@ap@hglowlfamstzwg ﬁbpeaélgqlwﬁal salts of

pd@etﬁ&ﬁ&fbl{ hglnguifgf i §/2 re %r&%}?ﬁﬁ? (ﬁﬂlrmglluec uq.?nQ is sodium dodecyl

beieéghiulfudhiey odiwel rdodedyl Qﬁﬁbl@dté]lsﬁﬁlumiﬂﬁddcﬁl diphehyl oxide disulfonate,
hydrophlllc et hyl ene oxi de pol yol conprlses fr%g150 t

Ogiglmvé} decy] dinhsayk ope disul fogqxt@p@pgrﬁgy amijngs dpdecyl esu?fonate or
st o) A i, 308 gt i RoRP P Bfort® surfutant i

sodmm rdodacy] bieenzered swlﬁormtec hdireferzd emdlam@ agdmtantotahe ethylene oxide

ai n-.ext endi n a h phat
oI O3 R Toh 45 DA RESHY) y LR Bichetiy e ghfefiat typically contains
& NES 6@&e?ght Fifeﬁfeﬁf 6 €fle pBIyubithdrdi BAgpePlion|hARE er@érably from 0.5 to 4
wei ght. Therefore, it is preferred that the pre
whight panerdctladzenérah it fsedesired & addia shficiens amer ﬁgsur actant 50 s o

agent. bef.ore subst ant i al i Qn ta l.ace 2
repEnEclismbon TabiHE: KE SreegRE S MRy O 1000 nm and o
polgdikpeaditycoft feordlil 0o @.0. NRurtile R ﬁﬁwr@o%ﬁnerqmﬂlﬁélhﬁlaif?mg by inclusion

wth a solution containing water and the preferred

ofcemaulpildng aoriPRig. FabagIENeT andpnic groups, thenArciad suEfagtant may or may
n(g%fd' nte!: f the preferred chain-extending reagent. A
unc am ne chain extender is preferred
i ncl Smhfzttgamsm dgithte dntpohlte tdreextetnallys adekdp eplaz amemportant role in the

i ncl udi n noet hyl et hanol am ne, hanol a
OBRAYo A RO B FRHIC s o8 lalais o [dipersiggs. Generally,
hil H&J ‘%uxcf{ictéﬁ’ﬁt @5ncreﬁ@§t§cﬁlg i‘!sﬁﬁ fnh %nﬂ[l@thiKéan&ér FRAAARE but surfactant

ptional amne is from1:10 | Socyanat e
caneeuttatives thahaienieo dvghatend ¢o ldakztengusiyi @ﬂ’n@rthe smpyeawatoé products such

oL G55l B SR R g oy A% B can sty

de&nARE eleSapRo\Riads sullictin® U}Fﬁe%fd%&eﬂﬁﬁob ot thel pagtehldriprocess and
the water phase. The surfactant may be anionic,

endgisiec, cationic or zwitterionic or a mxture of
Other optional additives, such as phase modifiers, may further be included in the

water during the preparation of the polyurethane. Colloidal stability of the polyurethane
dispersion may be enhanced by including with the water from 0.5 to 8 percent of a
protective colloid, such as poly(vinyl alcohol), or an anionic surfactant. Their choice is not
an essential feature of the present invention with the proviso that, when used, they be non-
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11 WO 2004/ 052956 PCT/ US2003/ 037536 nonionic with
cationic, anionic or zwitterionic. Preferred are

WmoHos9s6 and ani onic surfactants. The surf acP@nus2003/037536
which is not incorporated into the polyner backbone,

allegerie véehetticir rrenmbite ag¢ prRentoinsdi$t filags. oThivetd@lditivn is satisfied by

PRARHRTA %gse%&p%gﬁflggr%@ﬁtaeﬁggﬁ §ortned intibe guwsnt industrial practice
of'gﬁﬂs %@Eﬁ%so‘ctexft@é b¥d g;‘é%l firiY Q&he%ﬂf@ | %eﬁ%ﬁt]@r afnle?ddltlon, the

diumpal mtate, pot eate,
polffurfetitany neayi He pudpaeddewith théd passencepdh lmtdr,auf pblymek fphbe, modifiers.
the al kali,nmetal .salts of nzenesul f ones nd
Stk b b B owarfoned, BRI pippertes 1 B8 Cured product as
weR 48 RettiRNRARIY H PRaleilnSRAhMDN and thickeners. Such phase modifiers are
al kyl napht hal ene-sul fonate; the alkali nmetal salts of

tyaicallkyin -theilamosnt of framed:] toh® vestightirieraent af thes polysretifane dispersion.

Tﬁlc ft}%%% glhc | K ) 81%{)%?1%115&)? hﬁ%}%( é ﬂﬁﬂ%e&ffb{s d}ggl& z%“fe desirable flow

cm&cﬁénsﬁaé tHlleat spe ¥etiags Yoattoatlhcks sld adiRsidanlidahgnd tale to modify
alkalj metal salts of pol yet hoxyal kyl phenol sul fates.

tengites apiasipe EaBItear propertigs; dyasand pigmaenty rentidegradsais; gnd softeners such

I dodecyl sul fonate,
asgrgg?ega%{nm tgg%tfﬁgn&%eny oxXI1 dﬁeﬁgyééglﬂ fonate, sodium
n- deAwy ottiep héditite okiciids Bhowih foothasesof drémpryagiyil Anthe @nd-use to which

deec Jbe ene qu lgﬁ%glﬁﬁ%fﬂepq@ﬁe m h xyI ﬁg gﬁﬁ)%lp%their presence
d@éérﬁcﬁ%%ﬁafd 'tﬁe Jffésﬁé?pgxlb?bl‘i{i‘ég Q¢ Yhe l%ﬁ@ ﬁ?eﬂgfcﬁl%tf O'Sﬁé additives can be

Preferréd nonionic s ctants are et ene oxi
ingoigrorated mito Mspessmmmfanaswaydq;dwrﬂoémlseﬁﬂ\ﬁnmiudmg, but not limited

PR B AR B hURSS hn A i, BT to make e
dllgp@ﬁ,loﬁreferabl y from 0.5 to 4 weight percent. In

general, it is desired to add a sufficient amunt of
sur f Seiftable additives ingude Biagiim diogidepehesi eotorad filmg isafhe intended end-

u’ e(r)%gle uPe%Lt %cf)‘;l tgvfe§ fu%cefucygqgagcqw c%grt?%ngu ?ggn Qg]ldg, (?%fgalgers, biocides,

pol ydi sper Si rom-1

cpb@pparioRs. 4 sseeid cabotindny of glebpfe;wm liightieh pfvides surgical gloves

| sif
péﬁnjléjzﬁtselgﬁ%@g noni Odgéﬁgé%ccqag}qpat I Ontﬂgcil % k ey 0 tﬁgryguqéqg}egé}gr%grslts to render them

op: bEto l'tr3év1o§(§ g&eﬁj&{(ﬁﬂngﬁch %’o%h an'b@tsfe'i'ﬂ‘@{aci Xxll He Ihands of the health care

ernal | ortant ro
gifversrogtai lmef anpbsstealbiulhramlemdmﬁommﬂrs&spmallssdwmd $bopn,

| ate es nd di spersio Cener al ) ;
surf {#0T, 5% nf‘F&‘tC?]; GLean £omy %Opﬂ héwﬁr %’«Petnéipsmal gloves,
pﬂéﬁﬁéédcfrgﬁb th*é%ol?u%tfhaﬁé Al¥pesiong Qiftth@tlﬁx%ﬂﬁoﬁ f}ﬁé BEepbWBer free" by
h tend to deleteriously affect the 1E)ertles of

niyodaciionsofaeyer afaltum powden sarmesiarth,om ehb Ht@keep the polymer from
aﬁm@ﬁhg i ﬂSeétg‘ttgé%El;}p&aﬁqgo{ gas%% 63’ Plztt%ll {he ox;e? b Lar A0 can, further be

er m’ne app & SGE Actant type 8

made eeln tréleetsingnbyt frichisivh pP4 twagUihahe prepoBater Fofnuletich. uBfeferably the
30 O her _optional additives, such as phase npdifi.e
WakyS eRabE Ve TheFadds s¢lected,qich that the glove will not 1nduce an allergic

reaction to the skin. Therefore, food grade waxes are particularly preferred for this
application. When used, the waxes are preferably included in the water used to disperse the
prepolymer formulation at a concentration of from 0.1 to 2 weight percent.

The dispersions of the invention may further contain a low molecular weight active—
hydrogen containing polyoxyalkylene diol which serve to increase the number of urea or
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wat er during the preparation of the polyurethane.
Coll oidal stability of the pol yurethane dispersion
woreap4los29edhhanced by including with the water fPORUS2083/037536
to 8 percent of a protective colloid, such as
ur@aé Mhitiges 81 He PpRdpolyrr. PhefRbP B ﬁbﬂhﬂ@ﬂieﬂﬁﬂene@'ﬁdoﬂ dipropylene
choice is not an'essential feature of the present
glyenle polyorypiopilenh ligh eviwell tanapolysstrsnpelsels, {Ihege having hydroxy
et 3P PAAOBER Y USRI B3RS | HALLIRM Gmproves the
meehadichi pﬂﬂ) bi%ies Qlltlﬁlﬁteeténd@M strpfigth ! stiesd @/1@0 beroéntteltﬁfgetlon modulus,
dy'ldes of |ngred| ents which a{)@ used in the_current
andrigimete eéqmg@iﬂa@t qicthe elgstopsr-nidien PrrentnR 1o 2 RereeRt byweight of the
p@ﬂ%@ﬁs{lﬁ: s ?Q‘ n NGt §§u ?&@Jaﬁ&ieale d?](ﬂ. aﬁ%ﬁl’e?&’lyoxyalkylene

ane “may e e presence
dibly melnde diethylemd glyeol (d)i%@)g dnmdp}fletm slycdl (SIR(H), pod wbroxypropylene

' dlpﬂgfs nggtgé‘}‘ﬁlmeggs@é z{rtxwg tllésgdb&?{q c\@gﬁg otysé G%I?{e ow molecular

wE@ﬁi labﬁ\ﬁ:t ﬁycirbééﬁ E&{tﬂﬁiﬂg‘)ﬁbl%@dﬁiﬂléﬁ@e&@r & pred&tt inhas Qilspersmn in

fiers are ypi cal 'y ih t'he anount of fromO
arﬁowés gﬁﬁrorpé}toelﬂtpmfemhieﬁpm Ytr®t hane di spersi on.

col | SROGRwR FhefRyBRE PR AATH A Ro TRl bHog, figgrsion of the

invehtlo®r & fld&inided Higoat g@l@ﬁ&o and| RelsbBinetico! IThidad attributed to the
silica and talc to nodify 10 tensile, abra5| on and

inchwiongfdhe hydrehiliapkyleanspxidegrirpleor pebyariagr Eabqrsthe inclusion of

R DR St bt BB Rt e

aridhglse helfps a6 don@slyths kiakticlé sizt lo€ ten felysreitane \gﬁartlz:ﬂles mhhe dispersion.

i nventive, pol yurethane .di spersions are a
Thiselovises [ gm%fé fondss 1 gl?essglﬁfré%tamd Sg%ceﬁgﬁtpcg’ég ?%fd the; ﬁ‘éspefswn and
stglﬁgkéftﬁ)ﬂ pfl%"%l%h@%g@{aﬁé gﬁrti%féds&@&' Ak Qe4tgibn t of the PUD of the

Itives can rporated I nto the dispersions
mvantmmsmagwdendmm 50 tcbéOQ(lsmhuprefandﬂyJ diiony 1 0Qtet 4Gfomm. In addition, the

cusnnlnthe ner fopnu
ol S8 b R L SRS, YR By of aqueons
amﬁfaﬁé Odlspe%ibﬁsakblnet}féd@yﬁe' ¥RE dhGUnider bidfadladtsN In addition, the
di oxi de when colored filns is the intended end- use
1r@meratmgerfmydmltq alkgleng oxida okl oF priveminR Atkutes to the storage,
hlgg rsbﬁg:a%naél pr&c g% %glif)lgﬁn@fr n@e egﬁ% &Ilgﬁergﬂg Brogiglégp)?om such polyurethane
plepyigfiet.OTt Rayoftrfieshep t@impbvethe\neh emcgn@m, atd/ot fieeze thaw stability
ti1tani um di oxi de, carbon bl ack or other suitable
obthg disRESione render them opaque to ul traviol et
radi ' di&o B E%ention h
of tﬁ“‘ﬁ%qnsﬁq%g% %ﬁg'?‘bcg‘?}gs%‘%"%g‘?. ef ex osdée ention fave
a higr slilotedtentadiyaidaly, the waighe ppreenitagd ng pﬂ)émrstha!ndomﬁhe pelyurethane

addi tion, exam, surgical., clean_roo
amu%QQHerplﬁag gy Jloa\}%gyplca ¥ ﬁﬂf‘l‘b%}ﬂ@eﬁ? Jégﬁf P?{gerg preferably 45
toO% Wéfﬁﬁ 8fentd SR dHRASorR ard Hdsi HesREBly Rbr8®Ynd Shipped at as high a
ree” by introduction of a layer of talcum

scphﬂsd:entent:aﬂr possibler tohmingmize storageelume ar sipping cpefsy e dispersions

can 86s1rab1y be diluted prior to final use. The stability of the dispersion is sufficient to

prevent the dispersion from coagulating under storage or shipping and high shear
conditions, but not, so stable that the polymer cannot be coagulated onto a substrate to

prepare a film via electrolytic coagulation.
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adhering to itself, thereby making it easier to put on
the gloves. The article can further be nmade self

WO 2008@s196¢ by inclusion of a wax in the prepol BEEDUS2003/037536
formul ation. Preferably the wax is carnauba wax. The

wax Morésks,che praseahinvBationt Ao @gllowe onk ltd cidite vaUkighaear stable
allergic 30 reaction to the skin. Therefore, food

dlg?%raen Wetheaxcghlent ﬁ@bthtjc aganst plegirelytes diesegiantbginsovided by the use of

t b
B S A 36 R AR el The
dispersivhabf the pﬁa‘ser& invencien tambeé wed i mfany) oiher applmati’onmudh 4s coatings,
ercent. The di sHerS| ons of the inveptio furéher
Qfg SH P%

PSS (PLasITRRES B SCBiPRl Riel YiUS JBeh lagtrodeposition, vapor

d&ggﬁlghnﬂlglgnaqg{&/oxyal kyl ene di ol which serve to
I'ncrease the nunber of urea or 13 WO 2004/ 052956
PCT/ Us2 0ixpeBns 34 tharinvéntion dxhibitaligh sheart $tebility as evidenced by an
. prepo Preferre i ncl ude di.ethyl.ene
RO PRIty gL SOE ISP RS Cings 15, pula/side ' Topically
thl@Qhéﬁéﬁs‘i(ﬁ{ h#04 %&E&ltyﬁgﬁsﬁa@ JY efishl WQD@E&O chel bt I/Gil(}ﬁﬁ' _I_%referably less
8ht of less than 300 are especia preferre
thian 20,000 cpﬁpre/éleperhlens ereanted highadoligs wéhlgh aiscpsities femagn stable and
tre ngs;
g% dlblﬁteﬁ fo ﬂ) |Sf)ﬁ§1%?8&8% %hg%g o?xg %) QCTOSlt?Iﬁg gfol{srtﬁ‘gthane dispersions

chﬂﬁm@rtﬁé @éﬂctlom Prdduci?6f wetet aiid a pyepobynaditdepived fi@m a polyol wherein
pol yur et hane di spersion may contain

h
& bydeaphilig efhylerg oxids|ia the myh@% Ry wHight getgent gels at 48

ety BRI LSBT Bitol K100) SPACRY RTINS weight of the
potgblersLI08). \Gai gietothﬁslmnﬂhwheﬁ%e mMmulenwelglyte«)iﬁ thehmlyabis 900 and

W AR 8 HBrPHILS pRYBas ovids Bl oo Beropnty e, polyurethane

dl%ﬁ r@i@ﬁ&'ﬁg oﬂfalﬁ 5@ PrlediQolks be%x%ftﬁé aRbokith'o? 'ZD@ OD@ cfl is attained. At
e anDu of pol yurethane solid content in

tmmleye} dhen drsperslnospe ashigltly ofiscohe dispersienttiup s stsll rhamdmrzbdﬂutable to
i zation.. Thi S |

ek ol B Plso i i ARTef ottt bisBhigt b o propared to have low

visbdettie@ng Bighdg1ia0lonaing®r derYﬁlﬁlaﬁ@e 1Fbi§ toesiblet hﬁobtam dispersions
inclusion of the al kyl ene oxide éﬁ or poly
CoTHipingt apPeadmatelye 6@ et Persent %0}/1d§le lovise é’}f@P%lH%Sr byl tpwering the

o%}gﬂ ﬁ&ér Rﬁﬁl: %ﬁ(éfiet%e %%ﬂfe c%hte%lﬂﬁl tgé‘gf)lé/r Lfso\?]ellz EsTl‘étﬂeth the %amcle size

ane es 1n
of ﬁhe paﬂﬁ:dlates mﬂfe dislgaTsmmr thﬁmicepprﬂyﬂmme disparsioas of lev viscosity
di spersion _and stgtgi lizatjon. The vo u

(sysh o 4P 11 A0gws) F@ﬁ%lmnerﬁpm%&a&te Tot0 FRLETbRR CaRt solids can be
oltatgﬁ‘l H;bfﬁ@t @t a%gg@(?fgﬁ%gbﬁ AR ek @nt 8P Q fikBar ﬁ)olyoxyethylene diol

pre rom rim I'n addition,
hmegenméecxuiartweegmwfjdoéﬁe OXI de pol yol or poI yam ne

g ,eg [) E?%%gﬁlg)h g‘ﬁ)dt eg q}? A ge}/ mﬁpa}o fg?%\gep,f il:'g [ ot %ﬁ%ﬁ]te rhventlon has

SSRabili®N in t RBtecti R QPRRE; abbl‘iﬂbnﬁf hydéD Phdds) Cr‘n@ﬁdﬁwlﬁﬂll@ons such as
OXI de polaﬁ ol 'yam ne attributes to the st or age,
oonanbﬁlg

amglgwlagnb ¢ tage maslesp bloog prassure (eaifaqlhe peesent invention also
' g}?pqlc‘%l?{]y B BQHSC géjsoleaf%@ witfe ﬁr&ohéi%ﬁl Hl%@ﬁamsms, including catheters,

medical tubing, gaskets and o-rings. Moreover, the present invention has applicability in
many non-medical items, such as, for example, non-medical gloves, swim caps, tool handle
grips, industrial caps and plugs, windshield wiper boots, toy balloons, toys, electrical parts,
covers and gaskets.
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prepolyner. It may further help to inprove the pH,

el ectrolyte, and/or freeze thaw stability of the
waele@pes®son. 25 In addition to having subm cr oPCHUE®A3/037536

particles, the dispersions of the invention have a

hi g hSﬁl@é titpotvarétanie dispepdioml dithe tnventyv 48 iresilﬁiht; ehdtdgthey are able
rethane i.n the pol yurethane . agqueous

tOdrew@r éieuanowm@ Inghape eage jdsiprmeds (heychavieypartigitay spplicability in the
4
ROl DL ST SEY gl e 904, B Rty preparcd

fram the phlygfethanesbdﬁetﬁoma]fttminvmmqm&s inibdol mmremtarhlmczheat radiation
stor.age volu and shi pping c The di rsions,

ariL I OBF UG DR AP BIPDFD ThoapchaLims hyghtain their origina
rt%gg@eﬁ bhderonlifiBns whBR St@4a1 hibbetfifhCh&Bnet @nbritfI€Y 8Ad discolored.

he dispersion from coagul ati ng under storage or
Thikippsigyifisat advgtagefoneflicimohstetlization obsirgicak glowas.

st ab that t ol,yner cannot bhe ¢ ul at ed
ubotTepaRpys PEPR v PRPR 2t BE uf QB bRy tetithiled carpet backed
subg@gted, il adHediveE) fidgd)3eahk, Riahds/ a0, Wﬂg’bﬁor shaped articles.

Mor eover, the present i nvention also allows one

These slisperseany cap glso bradvaniasgpndy blenged with other ﬂaﬁexes fllers etc to form
co }goes té %{gfft%rﬁatlf ﬁx\éar%%o%tm% et f"o?lrﬁfatk?rf' suzﬁ/?lﬁ?clé:saﬁ]org PUDs may
provi de y the~use of ~nonionic or

b@ethf)layiécarseebfcﬁ'red&nﬁl@[W@QS/GIS?&ZIL| i zat| on of the

artjcles. The dispersions of th resent, |nve tion

can Wéleaéiéﬁrqdr&w%@t &b thepalywd U5 iSRERIpRSRS the Tnvention may be

pl%g cas %gp %§ al %k% LA Solfisaal By ﬁe@i\‘.al devices of the
r|ou as e ectrod osi tion, vapor

pnémmbsnwmnn drh qamﬁefabbt prodiibed dithqrebys |d¢ppsng)fmdldlte or mandrels of the

dc—lzgﬂr\ég Etﬁ%ﬁl@tagf)éll'}{ll% \tlntléll h?lfs(gl}g efq%tb%g iplgbtg%qtsa}ﬁenﬁisp%?sqgr? gs H%ping bath
whBA%ehSi1hRNAREmaRadgahé holdinal bk Rosted Qﬂth-labﬂgtﬂﬁﬂt' pﬁor to dipping the
the dispersion has a viscosity |ess than or equal

mgtztbnmdlecfbaplag bath. r pmthmeldisapithdrrenssit b@CQIhQSnCOZ’@reddD’ a layer of

({}P g% fylnéer a%ﬁ 3 nz f:(ga\él%[]an? in%adsig)l | dﬁiea{illgra lgﬂ]ltl le d1pp1ng is

ﬁﬁinaﬁs'l‘ﬁé f&b@gﬁlaté@ il Oy WHsBR@Sivith e&iter B9 loytieh elriedntowly to remove
di spersions containing the reaction product of water
ungdegired Watehol ymer derived from a pol yol wherein the
amugltll.té%;lﬁ E%g{lﬁﬁg ard & Vglteﬂty éaggﬁlc(?ffétgesait@ &hfs tﬁQ%eY&{ Gtofips I, II, and
cent er cent ? ecu
IIINeP@IﬁGrremlfls tclalleumohmate [ Moﬂdlﬂ@ﬁerzﬂ:ﬂ]}d tH® ameuntenftcoagulant is in a range of

S

cdn)ﬁ(’pl?&@ a@ﬁ%us A %hﬁuﬁﬁ" ﬁltt%f%ngocf sdi'i)ﬂg cOmRBit dfB0gIcRocheRe70 percent

de pol 4 percent, the polyurethane :

byl meight of dﬂme mymmahu Qtisg Jierlodratiguic inialp stlésr suchtrs, for example,
| .SCOS attal ned. .At this

i Rbiohied ame afoats, B P idd rliGeul, abdi, aftRksiom nitcate,

alfinihdm hiteieé en@ BRlndindd salphgte nfay beouwRl ifdiliddsllypodlin combination with
viscosities, if desired. These dispersions may be

thecalsime gitrae- have | ow

The emulsions of the present invention can further be used in casting applications

where emulsion stability is not as critical. Films are often prepared by methods that include
thermal and chemical coagulation. During these processes, a dispersion at the surface of a
substrate is destabilized and the polymer coalesces onto the substrate forming a film. If the
dispersion is so stable that it cannot be readily coagulated onto the substrate, it is not useful
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20 viscosities at high solid | oadings. For instance,
it is possible to obtain dispersions containing
wapprosadsat el y 60 wei ght percent solids wth | POEDS2003/037536
viscosities by lowering the overall hydrophilic
fo@'f&ﬁfﬁlﬁg i1l den GO bERE hbdt, tih eheP@iksydbioRSs WE lunstable that it coagulates
| owering the particle si zé of the particulates in the
dmuxgp@omg@ ot dqRoshipping,aih de alsp glof wselth forefoamigethei fls off the present
%ﬁ'VISCOSIty (such as 100 to 1,000 cps) and
glnlng approxi mately 60 MEIght percent solids can
be 2 philetneide biockRethdFemedr iafit prchemédinyandven The former is then
percent of a |inear poI oxyet hyl ene _di ol  havin %
dippedeinip 4rcopanighien Bathy 56T WithrawEnE therforer em the bath, the former
c e S t
Wﬁﬂr{ﬂé %8%#“1 éﬁpﬁ?géd ﬁﬂ rlJt?o X Eérg(fdl' %/&e he ogf\%gseﬂgeo n(g'}ﬂ%f] YeRfing the dried
cdﬁigd]aﬁ’allaybﬂgs thdmedhlpped 11ha|ﬂ1®mbeve}tde$crﬁsd mﬂ‘gglretbhmsdgspersmn The

bal | oons, bel | ows, face sks, bl od sure cuffs
fopmer b@aé@gﬁﬁ Flro o b A 1500 . SRBSR L HI] $5A0 fied in an oven.
Tl@éaﬁ PRGhA ad’HeH Hn q{hkg \9@&1‘ Ueﬁfly ’I%Cfb%%blsﬁﬁa g the film is then

[ nc catheters, nmedical tubing, gaskets an
dipped mgsa deaoshmy ot opolymes ewatmg ﬂoa@thlmwfomgr is then withdrawn from

DR o e T 9B TR ok § o 5 TR prouct i

thGﬁbtﬁ)ﬁ,pedﬁngsﬁléﬁﬂ{negaps and plugs, w ndshield w per
boots, toy balloons, toys, electrical parts, _ covers

and Emkﬁlesforegsmotmdzbmg%d fit PUIRE0S Vet and modifications
p ' f [
BS503R Bt LTS bR @00 concos o
ther ingeriin. S Mapefollowingdadmtintthg bimmpllagavaxdpecrmparaﬁw demonstrations,
appllcablllty in the manufacture of dis osabJe oves
HRgeutRe Morgpalignt it this iR oAl Eﬂf@d‘tﬁ%g’é’eﬂ terms of weight

mﬁ[s lﬁoﬁn{ érgzﬁe@)‘éllﬁ(di&ﬁé ane di sperS| ons of the

|nven [ nmore stable to heat, radiation 5
Eﬂmﬂphxldatlon than filnms based on natural rubber The

ggxgbpje@ﬁ g nalj,sgtnﬁtf{f]u pﬁﬁ)le;cgg | {1]1]%: fﬁ%) g%ie theN eg%s 'of (\j;veerlght average
m%néaﬁla} wefgqin aPgl ﬂm%%g%st@nals 1{&! ell $n ﬁle%kﬁkﬁpl%h Babiv:

advantage for efficient sterilization of surgical )
gl ovBslyethePelyokisuws2(00mealecul weight/polyoomrenyiengaliolshaying total of

1 8 RESAER AT B, AR 2854 s B 0B Bty wner e

trid b M@ SV @indl 9aRE G poduice bﬁ’She D@ Cheasieal d]cﬁmhyj ons can
al so_be advant ageously bl ended with other texg
ﬂh‘gl olehaving a molecular

fi || Bplyeserc polyof oy rop@fpishli d 2trhicaprogcione
{ les f PUDs
SRS 1o TheDoMe ey ] o5 {10m PULe

desi Led Motecukae Wi glat Biol iy a YRS nnrﬂéqularerughteall polyoxypropylene diol,

sl SPEAme e e eare R, A ro-u gt 8 Dok Chpical Company.

medi ¢aly MBS Wight Monol B P95t580lechlRY #BichPAll B6l9oxyethylene monol

pref erably produced either by dipping nolds or
sotd nebmehercailytunder the trade name MPEG 950, a product of The Dow Chemical

Company.
Polyisocyanéte ‘A is MDI ha{/ing a 4,4° isomer content of 98 percent and an
isocyanate equivalent weight of 125, sold commercially under the tradename ISONATE™

125M, a product of The Dow Chemical Company.
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desired product (former) into the above-descri bed
pol yur et hane di spersion as dipping bath wth a

weomgisand . Alternatively, the nold nmay be coapedusion$ios7s3e
coagul ant prior to dipping the nold into the dipping
bat hpoliso R'Eﬁatgﬂ id ais®: SOIMM haifare 6t MDE GOVIRE a IOV G§oRkkr R¥ntent and a
a layer o aqueous | ymer having the coagul ant

MD&plnewgaj au%dn l'e‘qmerf mntentmndt ap| isogiapye n‘?jlui“éﬂ leny weight of 50, sold

t r

ooy wHeE JFERAMRREE 1R 30° B, HTPAR0 B e 80" Chemica
(Supa@bl e coagul ants are di val ent cationic" met al salt
such_as, those of Go and _ 111 ﬁferred IS

cal dialwsevepae & iaver ﬁeh@%%}saerayatet Tiephomensn Piiggcyanate (IPDI) sold
co%?ﬁ’%ﬁfgﬂ?ot a théradd rﬁﬁ%‘j\tfﬁéTA TPHTHCR brdd8ctor d384fR A Inc.

| ppi ng e coagll ati ng agent nost
pr ef Ralgisdgyafifie cOnps | e saliphatiousocyaisdel hyalregenatedi #4atdisocyanato-

ain oIid nt f 60 pergcent to 70 rcent
B qsRynctgme; ALCRRS sE  sonpméiEafig  ing 41 1Sk il FU2MDL a
rg@ﬁ@b§3§9ért@0r§uch as, for exanmple, calciumchloride,
zinc nitrate,” zinc chI ori de, magnesi um acet at e,

mag ri%;ﬂynamyanatp ﬁ is,a 5a4 mlxtum of; 1,3-Risc(isospangtqimehyiayclohexane) and
di I I
SRR, BRSPSt U By 1, BRERT o i

cahpsRnt invention can further be used in casting
applications where enulsion stability is no

a
cri tF-080 is Filingey pelxoxyethyle nﬁrdéﬁé\aé’@glﬁ/mﬁ’@ﬂﬁléﬂg’e’cgiépf 900 g/mole, a
cal coagul ation. During
Pr?@@éyg%yéi@mﬁ%b.@p@&. on at the surface of a
subsE+180@ is % Hesik alolyaxyetiylene didlehgqvirgy pemoleadhe seight of 1,000, a

ontoth subs rmng a film If the dispersion
prpduct §F § %R(’@V éﬁ?&f“c?lt(?(tné?ﬂ’i’gft be readily coagul ated onto
2_?_ ’ %gg t Clindak dobyd ?Eth’y‘&ﬁé léﬁol R0 280k t8a2 YRt of 1,000, a

037536 for forimng filns. On the other
prbdmrcﬂofTheUmw@hespealsE@npans/ o) unst able that it

coagyl.at es storag e, or .on Shl in 1 t.1s algo .

not ‘U¥&EFH™ ef or f]g)g i ng® the fi Ihﬁ'garof %Prépé'rl}%n% didmine  or
pdl?d’)@?}dﬁ[bneétﬁyl%ﬁe dlahBhOBAVINE a ﬂkﬂm,wé@ﬁ dfanoe, rcapped with amine

rst preheated in an oven. The forner Is then

atiogpedsi nt o a coagul ati on bath. After withdrawi ng t he

for Q Wi

A1 57 S BRG] R0t s
sddgeon dflinehesodiung dodecpibgutensdulfoastera produdief Rilogiped i nt o

t he above-described pol yurethane di spersion e
f or nBiotgEaASH 18178 g sTACHEho Soe i alj-olefin sulfonate, a

alo@g %{)ﬁEuPC@nd again dried in an oven. The filmis

|ona eached in a hot water bath. The forner
bear Tn@nt)hGOS iid amorsortib eurfabCantigyredudt nf Ethpm(almmlcal Co.

\?\“J Lbﬁ%ﬁ;ﬁ" o 'mlyﬁtnﬁéBg a?ﬁ Gac?aﬂ 180%%£ o]%egrgef[nt %gueo&gl solution of

trﬁlﬁ)%d 3 ahgﬁlsﬂ?ﬁb &J&cfflﬁér%ﬁeshﬁ'oﬁdié edrddematk GMBEForddd Enterprises.

The dispersions prepared were characterized in terms of their particle size and

particle size distribution, surface tension, and shear and shelf stabilities as follows:

Particle Size and Particle Size Distribution. Dynamic light scattering (COULTER LS230)

was used to measure the particle size and particle size distribution of the polyurethane
dispersions. Samples withdrawn during and after the dispersion process were diluted and
loaded into COULTER LS230, which was calibrated prior to sample measurement.
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then stripped fromthe forner. Fromthe foregoing, it
wi |l be observed that nunerous variations and

woreaiH5dst | ons nmay be effected without departPemyus20031037536
the true spirit and scope of the novel concepts of 15

Solil€ copeant Tﬁ’é‘solfﬁlﬁ Qohtehi OMhB dispeRionk Rias infhs@r¢eamR! £R-200 Moisture
and conparative demonstrations, bring out the nore

Armwzee@emeamtreme@tf&trhp@w nhistmeshod ialbasigalit kasgd en removal of the

volE g B ] EPOACbisnitRh 2n B Rhed® dfbnination of the amoun
of ABh-RBlatiéd donkk (ENY. ages are expressed in terms of

wei ght average 20 nol ecul ar weight. The foI |.owi n
_m.s_ézu alke xissovitiesdof the REDsxwets Benjapasyre Fﬂaﬁ%tﬁhgrookﬁeld LVF

ght pol yoxypropyl ene
Vlsé’l gﬁ)épeﬁa@iﬁgecﬁgggﬁgg#ﬁféﬁég dgg?cgnt et hyl ene oxi de end
Infegﬁaah d egﬁmRS hfteréaidl enddn «foppolymeey eicad Inpeagmddrusing a drop
the tradenane Voranol 9 duct of The Dow
tenspungteal REGHEERY: 2 Prdy %g'ﬁi fi‘gl"&%‘o Cis Tone(r) 2241,
&%&é&%ﬁ;ﬂ%@@@%ﬁ ‘Slh)fﬁj statb"i’l‘ﬁiég &f ﬁle”&k&‘f’éibﬁ Yer%%éﬁﬁth&ﬂ by using a

Chem cal Corpany.
HszIlwn ibeach Mixieg mhem 290 g ef BUD?IS plaseé dnip arstaigliesphitead icpp and sheared

b LI 5 8 U ST R o o e

cohgweﬁ@ R&dbdto aegwm sh¥aN@bility. o SRelfEthisititibg sn/faﬂlgimiount of PUD
pol yoxyet hyl ene nonol sold conmmercially under t q{
wasrld@l@dnmlasplz@hgm placedrancrshelfamdishisbesh{Rr pearaed ehwecksdo observe

PoI t s MDI having a 4,4' isoner
angéog%)ém.{atlgpag ?iéezén a@é i socyanat e equi val ent

wei ght of 125, sold commercially under the tradenane

c I S(]\IATY%TEQ{ 125% a gr Od%gtgls‘gf The Dg\gggmem §§3\glthout ethylene oxide
d1510d£¥ﬂ4§5§) 5 %ﬁ&‘é‘tsew ﬁﬁt}e?ceﬁp%égwm arll diffefeft Qi faMahishavi ng

I soner having a 2,4"' isoner
content and an |socyanate equi val ent MEIght of 50

Cgspoggl adza!;g'pcgﬁo] Q;EDC&I al | nder L hgyrur t@%%gme I sonaige 1g f(f’%lyisocyanate

APgbyd 30anGB £.0 (ﬁ‘Pcﬂ hdrPdlpslana Nl 2 g [Tsowo Myl esitar Weight
Dii socy atE]%ﬁ1 IePIj % cgamrérm}:l(q undezrg the trade cigh
Dmﬂamré/ﬁ&id‘d&\%Ta RSk ,an@ sprredjtﬁ@t4 dpuisrasM6\vG, Rrege-NCO content of the

IV DGR e G ol BT LAYt SHERIDEh AYAQY cps. Iterfaial
teﬁm MDMS ﬁ&@h&yﬁl@ffﬁg Righbl thas! M0 @yndshen ITiRARefAPRer was cooled down

to room temperature and was mixed with 25 grams (5.5 weight percent based on solid) of

sodium dodecyl benzene sulfonate surfactant (22.0 weight percent active) and 20 grams of
deionized water while mixing vigorously at 3000 rpm with a high shear mixer equipped
with a 2.74 inches Cowles blade. 88 grams of deionized water were slowly added into this
initial high internal phase (HIPE) while shear was continued. The final dispersion was
filtered to remove possible aggregates (no visible aggregates were noticed). Total solid was
measured as 45.2 weight percent. Volume average particle size was measured using
dynamic light scattering as 220 nm with a PDI of 2. The dispersion had a poor shear

stability less than 2 min.

19



10

15

20

25

30

product of Bayer Corp. 10 Pol yi socyanate E is a 55:45
m xture of 1, 3-bis-(isocyanato nethyl cycl ohexane) and
wa 2004405295¢ | socyanat o et hyl cycl ohexane), respeRtT/U81093/037536
a product of Dow Chemi cal Conpany. E-900 is a |inear
C %;MV@EM&QQ $Hxah fpt@y kg rébeﬁ'f@h QEHS aﬁurw éi@&pt%atqut grams 2.5
/hole, a product o Dow Chem cal Conpany.
waghioperccm ef bodiemrdquetylokgnzetey balfmatti (32.0aveighy Iasrcent active) was

I ec | ar ‘%@Etﬁq ] %180‘9%8 I%gaﬁfe%ld%f 1%%{ )Pfé%%{"’ Yolume average

pa@ltlélb sﬁ@Wa@ %@sﬁf@a aﬁug dynadeic Aipht wattémﬂgoéb 367 ni FBUCPDDGS 1.8. The
The Dow Chemi ca Pol yam ne A-1000 is a |inear
ipRsT O Pt opYTEREar AR o b5 fhan 50 i
pol yoxypr opyl eneet hyl ene di am ne having a nol ecul ar
wei ght of 1000, capped with am ne at both ends.
Chhpsiatied Eihapls-2 2 Bxample anzi/asniepemﬂ fraits antiretyaextept that a different
constitutes 22 percent aq eou tion of Jli.near
S%fg*etaehwawé%&n %énwal@smr?e@ﬁ ed gn L@ SeRtep QRBigHree AS-40 was
ush Ol ek (ﬁﬁdflsg) 2 LbERREE aﬁ&' ?Bés‘éts% ﬁraﬁsﬁrﬁﬂr ﬂhé'sﬁaf after 4 hours.
sodi'um al pha- Fe I'n sultonate, roduct of
Slﬁaepihbaﬁltmuld'néttb@nneésm@a is a nonionic surfactant, a
product of The Dow Chemi cal Co. DeSULFTM Tl PA DBS 25
surfactant is a 25 percent aqueous sol ution of

ChibhraRE BRAAPIAMT TaMPHEE W ROREEAGSH {19 BAiRty 8xcept that 5.5 weight
~trademark of DeForest Enterprises. The di spersions

pqxc%xbdb@@dmr @hdh@m&}nt)e@f saskiurn dawrgl selfase (31 yurastant syag used. A
30
bifoR) ERersgtBR bhpiiek ot fi8Ph&l St S YA

Particle Size and Particle Size Distri but| on. Dynam c

Ilght scatterin COULTER LS230 S d to neasure
Exareplgnd-Oi @n@ngtra%@t(f@ﬁéfeswftth% ﬁl‘l::y@@ @XléP isgrfastants-of

t he pol yuret hane dispersions. Sanples w thdrawn

during and after the dispersion process were diluted
Exarples $8d@kamples SCDulielRRrsli% aBoumboLthylase exifé Gi-40@0)

prior to sanple neasurenent. 18 WO 2004/ 052956

PCT/ US2003/ 037536 Sol i ds Content. The solids content
E%m s, dA?)@%%étﬁ’zHl% ﬂf&ﬁ)lﬁﬁ@@\%seﬂ‘eﬁé&e@aﬂﬁx%@Z%'&TMIﬁsocyanate A,

yzer (Denver Instrunent Conpany). This nethod is

4. B@P@laiSbyyanats@j 560 g efriBokyether Peliel andolﬂaﬁ BlLovicMiorsiian iWeight Diol

BB td ETDh3RSH SRR S PARENS & e AEO connt of

th(e%lrapolymer was measured to be 6.05 percent with a viscosity of 38,000 cps. Interfacial

tension of this prepolymer was lower than 2.5 dynes/cm. The prepolymer was cooled down
to room temperature and was mixed with 18.08 (4.0 weight percent based on solid content)
grams of sodium dodecyl benzene sulfonate surfactant (22.0 weight percent active) and 20
grams of deionized water while mixing vigorously at 3000 rpm with a high shear mixer
equipped with a 2.74 inches Cowles blade. 88 grams of deionized water were slowly added
into this initial high internal phase (HIPE) while shear was continued. The final dispersion
was filtered to remove possible aggregates (no aggregates were seen). Total solids were
measured to be 46.0 ‘Weight peréent. Volume average particle size was measured using
dynamic light scattering as 146 nm with a PDI of 1.2. The dispersion had excellent shear
stability and did not coagulate despite the increase in the viscosity. As such, the dispersions
of the invention may be shipped and transported at high polyurethane concentrations.
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5 Viscosity. The viscosities of the PUDs were then

nmeasured using a Brookfield LVF visconeter equipped
wOowRaoh/059spi ndl e No. 6 at 25 C. Interfacial TenBCDNS2003/037536

Interfacial tension of prepolyners were neasured using

a drop tensi oneter TRACKERTM a product of Thetadyne

! Shear, and Shelf Stability test. Shear stabilities
6di Epenrlech svaneicpeatesh sxeept! thay 48 iwgglet petébnt’ (based on solids

e 200 of .PUD.i.s aced int
BT , N HRBESY o
phase) separttion bberdd aper § ﬂl@ﬁrs|dh31ﬁ§ shdlf THé‘ﬁitﬁtsﬁﬁgé’ werkl iBasured to be
4&& I o‘lsgﬁ consi séenc is used to describe shear

Bt peroemy The, yplpme aysrage wagtisle éizems Imeasengd tusing dynamw light
> | @SSq vV
u%@f‘lg%‘@? t}ggq%g?w%l?} ?o ogfl ‘%/ve gﬁg %%sgggb excolﬂip% ROF'd stability and
ngyassopgulated despie dn prrdase ineths iviseositgange. 15 Conparati ve

Exanpl es 1-4: Exanples 1-4 are control experinents
wi t hout ethylene oxide diol using 5.5 and 2.5 wei ght

gahgl%n SE;Eefngé @Wa@rigpéitefdf @)Ec%gti that! W@%e%f{te tspﬁrcent (based on solids

nparati v . To prepare a poly
Cfgﬂt@rﬁblowedmmzbuwl @uﬁﬁte ROIL$) smtfgxﬂarﬂtmas BedA, Aébokylgethane dispersion
| 52. 0 Pol d 14, 7
RGBSy 08, S A B Pt e e

os the stetf, f Thie #tdl Qulids ﬁére&ﬁee@rureﬁrts Be- ﬂ@w@%ﬁ% E‘Fcer?cf Véi8me average
re,go%%/ner was neasured to be 6.01 percen a
byItig & Yapmeawrethpsing dynamic dight a¢atlering es s200 nof withiasPDI of 1.6.

es/cm T Y,
T R v eGP st Sty PP BB TonsvlRR R8I e norcase in
theiviscogify.gr ans (5.5 wei ght percent based on solid) of
25 sodi um dodecyl benzene sul fonate surfactant (22.0
wei ght percent active) and 20 grans of deionized

Ex@ie 3Nib@nipleisnGay gRERUEeAH 1099 FRIBLACA Al on sotids

shear m xer equi pped nches
caggengy Qﬁﬁthcﬁyld@d ownyephesal surfyetane, edmmhynﬁl@deﬁ@llaﬁlé QtS Tnton X405,

i pi.t h..i nt er nal. . phase (H PE) whil e, she
W%;{s]:;eg 0 n‘glpﬁ ngaet al‘% dippegsipn i @‘paeF’é’PB Sl%’ﬁ%e) partigle spze gy Qsoobtamed and

pHagEBatardlies Ucbhred et A0/IeS of IR el
noticed). Total solid was 30 measur ?g@g@@%é&%@t\ﬁée ﬁfe'é&red to be

pesgsnty nEbevaimg avprage p@ﬂtlslesalzeewmmema@umg dynam1c light

t t 220
w5 o280 LSRR AR L bt
nevhiacpagulated. dedGte\¥D iAE844eQb 2B06sifCT/ US2003/ 037536

Conparative Exanple 2. Exanple 1 was repeated in its
entirety except that 11.4 grans 2.5 weight percent of

Exf@dileg, d ‘Bi%h}ﬂe 5 e\@i?sefbapeﬁgtll f&?%’té §hit22 Oow%fgbtggérlcgrgr (‘kggetd on solids

active enpl o as sur tant.
con@a@uTg@nMME ol @N): wp@ht poatcent\RhadrealaVie$-2g esurfactant was used. A

polyurethane dispersion with a monodisperse particle size was obtained and phase

separation occurred ed after 4 hours on the shelf. The total solids were measured to be 45.9
weight percent. The volume average particle size was measured using dynamic light
scattering as 220 nm with a PDI of 1.3. The dispersion had excellent shear stability and

never coagulated despite the increase in the viscosity.
Examples 10-13 demonstrate the effect of surfactant concentration on the PUD.
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particle size was nmeasured using dynam c |ight

scattering as 367 nmwith a PDI of 1.8. The 5
waelr@pes®son had a poor shear stability |ess the@r/882003/037536

mn. Conparative Exanple 3. Exanple 1 was repeated in

@l@ g, P@Iyﬁre@ﬁ%&% Rispeftin contHitih@ peRluretitdhehatin@1bw¥@sthylene oxide

use . i ght percent (based on solid content) of
dl@l(@toer’@}ehtA&mcIﬁ)/vas used. A bi nodal di sperS| on was

ggh? nenybeq%{% 8%%1%81]%?5( &%8%?% %R%{iﬁﬂﬁh&é u§ bf ﬂ’olyisocyanate A,

PAbARRSARAtE \BY @@@bﬁPélye@éﬁfmlybl 14. %@dfmmaémdgnyaon (@PG) and 2.0
entirety except that 5.5 weig percent (based .an
pesesnt df- ema)ﬂ@k wdsﬁmd &xrﬂrlhogtﬁ #aP@ CsL&yee -NCO content was

surf ct s us a 0
R ceng Wét g&? t‘gef d%d%&f %éé E“h%f‘??epf%ymer was cooled
dog)ﬁﬁm&ﬁl ﬁ:nﬁ)eﬁ@ﬁ[’@%ﬂr\ﬂésembfeﬂ mﬁi @808 C(il ot \haghﬂ j}’@tbﬁm dased on solid
oxide with surfactants.

content) g;f@msj', phepdi lglﬁflgcybbergpm,mgﬁ)@a'@)gspgféct@g (gg@welé@ percent active)
rns 059&1&19%@6% LOGRRe %&{ﬂ l%g&'bﬂé’lg%é BOGP A5 Jith a high shear

A8 dm Xi y| socyana
miet ydllﬂppadaﬂﬁh & 284 ibched Qywaés hadey BShgamPof deibnized thbr @vere slowly

oo gnin hiscisiioh e srpalcptisy (BT BIESHGGE Was Gepligted. The final
%ﬂ%@)ﬁ: 24t ﬁWereﬁfto ﬁ&ﬁ@V@%(ﬁQBlé’%’fG (H(? ﬁégﬂeﬁcﬁlest WerBQeen). The total

per cent a viscosity o
sohds eveb@mieabured ekmbleo% D fveighit perventp oll“here'plwms avegagsr partiela size was

R Bt B R AR ARG PI 3 1 perion o

eﬁé@l‘lé‘rﬁ Bheab 3Bty &Wvbfjccfa@ﬁia{éﬂtd)es i a%'l‘ﬁcr@ﬁse&ﬁ? @Hsu@@ny
dodecyl benzene sul fonate surfactant (22.0 wei ght

percent active) and 20 grams of deionized water while

E}% %ﬁg ! !i—laof rgglsgu%t}%g S(fi)%%rgi Eulﬂlr%l b &)%E/ug{.ﬁﬁ{e ]glleﬁglpmer having

lodz%f ethiyiead oxide @liolwR0ewd klstveyceat)dad lowert surfabiast aancd:ntlaaltlons (2.5. 1.5,
hi gh 1 nternal phase (H PE) while shear was conti nued.
1.gweight pgrcent) spersi on 30 was filtered to renove
possi bl e aggregates (no aggregates were seen). Total
SO|IdS were nmeasured to be 46.0 wei ght percent.
émhplered avExagplepm triag Irepeatedecxuers ﬂleiagﬁrwdlghispwgent (based on solids

d n rln .as 146 nm w
oot B Sk LI abficoebiltfernyes el TR Joil, sl pontent was
m@&tur&fjag @l @E&hﬂ PeRLAE t'['li@ \l'dh‘i"rhéfalﬁzéragé‘ paRle/ isBe0whd Yheasured using
such, the disSpersions of the invention nmaybe

d}ﬂianpp hghtaﬂq:dttetrr@a;sp](%trem wath P BhoHblylud srdwi a surface tension of 39.2
C o0 e nt L@t | (%Pzﬂﬁﬂ?ré h\ég) \ﬁgge%gp g%et%g gtagﬁg lﬂ?& 8%%10 gg%%ﬁlted despite an

1n‘6@a§15‘1'&1 WSO TThe pagRie 97e & |nbd&1ang@ Eli&cﬁ*ﬁhé sheaf teBi vdsarogepleted.
AS- 40 surfactant was used. A binodal dispersion was

obt ai ned and phase separation occurred after 4 hours

E%}nﬁl@elzs hekbmplENfo WAk dkpeald dRefefiGt TBARHRE pbiReft(based on solids

content) of LDS-22 anionic stabilizer was used. The total solids were measured at 45.0

F-?

weight percent. The volume average particle size was measured using dynamic light
scattering as 368 nm with a PDI of 1.2-1.3. The dispersion had excellent shear stability and
never coagulated despite an increase in the viscosity. The particle size did not change after

the shear test was complete. The dispersion exhibited a surface tension of 41.0 dynes/cm.
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5 45.9 weight percent. The vol unme average particle
size was neasured using dynamc |ight scattering as

wad®4osasei th a PDI of 1.4. The di spersi on hadPCT/US2003/037536

excel | ent shear stability and never coagul at ed

an
MExa n”éé g 3: %zgﬁ}?lgalggwggr eﬂ%gtgﬁ'te%?ﬂgtth%t bwgfg%t Peseent dpased on solids
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and were extremely stable against high shear.

Examples 16-19 demonstrate that viscosity of a PUD is dependent on the type of alkylene

oxide polyol in the prepolymer. In particular, these Examples demonstrate that a PUD of a

prepolymer derived from a hydrophilic alkylene oxide polyol or polyamine having a
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dynes/cm The di spersion had excellent shear stability
and never coagul ated despite an increase in -
viscosity. The particle size did not change after the
shear test was conpleted. Exanple 12. Exanple 10 was
repeated except that 1.5 weight percent (based on
solids content) of LDS-22 anionic stabilizer was
used. The total solids were nmeasured at 45.0 30 wei ght
percent. The vol une average particle size was neasured
using dynamc light scattering as 368 nmwith a PD

of 1.2-1.3. The dispersion had excell ent shear
stability and never coagul ated despite an increase in
the viscosity. The particle size did not change after
the shear test was conplete. The dispersion exhibited
a surface tension of 41.0 dynes/cm 22 WO 2004/ 052956
PCT/ US2003/ 037536 Exanpl e 13. Exanple 10 was repeated
except that 1.0 weight percent (based on solids
content) of Rhodacal -LDS-22 anionic stabilizer was
used. The total solids were neasured 45.0 weight
percent. The vol unme average particle size was neasured
using dynamc light scattering as 483 nmwth a PD

of 1.2-1.3 and with a surface tension of 41.8
dynes/cm The
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200,000 cps were reproductively prepared from polyurethanes wherein the amount of

hydrophilic alkylene oxide polyol was less than or equal to 5.5. PUDs wherein the amount

of hydrophilic alkylene oxide polyol was 6.0 weight percent and having a solids content of

50 percent could not be prepared.

Examples 19-22 are directed to PUDs, derived from aliphatic diisocyanates and polyester
polyols.

Example 19. A polyurethane prepolymer was prepared by admixing 29 g of Polyisocyanate
A, Polyisocyanate B, 69.0 g of Polyether Polyol, and 2.0 percent Polyamine A in a flask and
stirred for 4 hours at 90° C. Free -NCO content was measured to be 6.6 percent with a
viscosity of 48,200 cps. The prepolymer was cooled down to room temperature and was
mixed with 18.08 (4.0 weight percent based on solid content) grams of sodium dodecyl
benzene sulfonate surfactant (22.0 weight percent active) and 20 grams of deionized water
while mixing vigorously at 3000 rpm with a high shear mixer equipped with a 2.74 inches
Cowles blade. 88 grams of deionized water were slowly added into this initial high internal
phase (HIPE) while shear was continued. The final dispersion was filtered to remove
possible aggregates (no aggregates were seen). The total solids were measured to be 46.0
weight percent. The volume average particle size was measured using dynamic light
scattering as 172 nm. The dispersion had excellent shear stability and never coagulated

despite an increase in viscosity.

Example 20. A polyurethane prepolymer was prepared by mixing 176 g of Polyisocyanate
C, 576 g Tone 1241, a caprolactone diol, 16 g Low Molecular Weight Monol and 32 g of
Polyol 1000 into a flask and mixed overnight at 90°C. Free -NCO content of the

prepolymer was measured at 4.8 weight percent. The prepolymer was cooled to 65°C and

‘mixed with 28.3 g of Rhodocal LDS-22 while mixing vigorously at 3000 rpm with a high

shear mixer equipped with a 2.74 Cowles blade. 49 grams of piperazine were slowly added
into this initial high internal phase while shear was continued. Total solids were measured
to be 51 weight percent. Volume average particlé size was measured using dynamic light
scattering as 210 nm with a PDI of 1.3. The viscosity was less than 600 cps.
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PCT/ US2003/ 037536 As shown in Table 11, polyurethane

di s?ersi ons using 6.0 weight percent of E-900 E- 1000
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perce {d a ;
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Potydi COIOL irts < f1agl0 Gin@ OMixeds oveanight eprogeitict Fueel INCO content of the
prepared from pol yuret hanes wherejn the anmnount of 5

DreRAIYIBRT S meATUREA &rfe? 3iei 2t DRSERto | ThERIepl¥@et Was copled to 65°C and
m§?§$‘} lglnfg -g 0 elﬂwalgp X 3C/Mo ll I%v\g SZQ éﬂgfe V\Igilﬁkgg '{llggls)fgglm’ﬂ gggb‘ irphGwith a high
shearmixgr equiipded deittcodt7d ovdes blade. pér gramis of pidethzinst andel 40 g of water -

o At U ARy P b SRy il
R Yk ! © BO-50 YT QbR o
w542 (AT 0, 8.5, g ot Tomae wsgupeil i s

A)
mésined ssingadyatmialighe Sc@tagingfas B8 yat with P ef 1.2 ant32 The viscosity
Wﬁgrﬁﬁgzﬂé}?@%gp%m ne Ain a flask and stirred for 4

Free -NCO content was neasured to be
6.6 percent with a 15 viscosity of 48,200 cps. The
Eprepol mer was cool ed down to roomt%npe,r ature an(i{

254 BrpolpireapepIPoRMGhvapBrepaiet byaRieedt-S 819 Folyisocyanate
R SORED R 1EED £ B IR o MECOR WALl and 8 5
Paljoldebtonite ch Waslerand mixed overnight at 90° C. Free -NCO content of the
prepolymer was measured at 4.04 weight percent. The prepolymer was cooled to 65° C and
mixed with 22.8 g of SLS while mixing vigorously at 3000 rpm with a high shear mixer
equipped with a 2.74 Cowles blade. 45 grams of piperazine, a chain extending agent, and
140 g of water were slowly added into this initial high internal phase while shear was
continued. Total solids were measured to be 49.8 weight percent. Volume average particle

size was measured using dynamic light scattering as 268 nm with a PDI of 1.3 — 2.0. The

viscosity was less than 500 cps.
Example 23 is directed to the process for preparing high EO polyol PUDs.

Example 23. The prepolymer was prepared by comBining polyether polyol (63.1 percent by
weight), Polyosicyanate A (30.9 percent by weight), dipropylene glycol (4 percent by
weight) and Carbowax ™ 1000 (2 percent by weight, a trademark of The Dow Chemical
Company). “

The prepolymer was fed continuously at a rate of 1 kg/min through a first arm fitted
to a first T. Rhodocal LDS22 surfactant was fed at a rate of 0.14 kg/min through a first arm
of a second T and merged with a water stream flowing at a rate of 0.5 kg/min through a
second arm of the second T. The water/surfactant stream was then passed through a second

arm of the first T and merged with the prepolymer. The merged
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and m xed overnight at 90 C. Free -NCO content of the

Comparative Examples 25-27. Example 10 was repeated except that the amount of E-1000

in the prepolymer was between from 6 to 15 weight percent. The resulting polyurethane
particles in the aqueous phase were of very small particle size, approximately 120 nm.
Formulations containing more than 6 weight pércent of the hydrophobic alkylene polyol
oxide could not render a polyurethane dispersion having a solids level of more than 50
weight percent. Table III summarizes the relationship of viscosity and particle size as a

function of temperature.
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REACTOR rot pr stator |nstrumsnt ( a trademark of |KA
WORKS, | I nc) |operating at 2964 rpm The ratio of the

feeds into the dispersing instrument were 60.8 weight

percent 5 prepolyner, 8.3 weight percent surfactant,
and 30.9 weight percent water. The weight ratio of
t he ;aqueous to organic (incl ud surfactant) S
Exanmpie 28 oFims q1aes @&Péfeéb% coagy %9138@5 f SHRFISIODS) difiipd. o 23 percent

so‘ﬂﬂst:oﬂ{ehy toch Wetall El’é@é &atddPwiith %.Cthindlﬁyé‘rcﬁ'ftcﬁmimﬁ fhitPAte. 4 Thé films were

aver age icle size of 37 mcron as
lemhﬂdunn ed5h¢ \aatéidndth écvr lwsaﬁmtqsafoﬂlpwleé byidryng andpgsteing in a 110°C

aratjve Exa T 30 p
%55 (0 RR ARG PEFRERErpe o ttmpast o R e BE ffbation, and
stlpegi ¥t $@@¥)€‘&%ﬁteapﬁi P8® pdrcv®i AbigaliBhs. C aME Jresulls &¥fTilhe pperties of 0.0
pe%cg;lt and 5. 15 percent E-1000 containing polyurethane dispersion systems with and

without shear—aging are shown in Table IV below:
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wei ght per cent) and a Low Mol ecul ar Wi ght Mnol (2.0

wei ght per cent) The prepol yner was fed conti nuously
wa@eooa/osase of 1 kg/mn through a first arm fiteedusSdB3/037536

to a first T. DeSULFTM TI PA DBS 25 surfactant was fed

at a rate of 0.14 kg/mn through a first armof a

second T and nerged with a water streamflow ng at a

rate of 0.5 kg/mn througﬁrahleéycond arm of the second

+

T. The wat er/ syrfagtant 5t THER PRSSHR

t hrough a second Z?“Pngroﬁtk‘ 1??1%%%%@ anglprrer%\;gg)ovgns'tlﬁpemem)
the prepol yner.| Beoroeti@ed Shear—aged | Before shear | Shear—aged
wat er / surfactant/ prepol ynef streamwag fed to the

] San | 3-9 : 2 REAC r otjor
TETSRRES Gl o SRl [l o o7

Eipegativh Qeerednt2964 69T Ext r apShieat i on| of &8iual |dat &744

to-the L ALRratio—0f—0-64gavg [he paFtiete—size—-of
Sress @HOB perssnt whi ch3ied to segtf‘f"? ahd 272 273
phase §§par atign of PUD on| shelfgi n | ess than a week.
Exarmqpe 25-27 |denpnstrate| the effect [of tenperature

Sseahi) 200ypeavedt Sol | d 6tApabil ity and 25| vi seédSity.| PU 410
di spersions havi ng POE dio] content |ess than 6 wei ght
per ceWfVproduced stable PU dispersionh and had

EXCEITENt tenperature stablfities (lable 1T1).
Conpar ati ve Exanples 25-27. Exanple 10 was repeated
Thexdigprsivhs conthimingrBelf00 dborried e0@llentnfitoie  Jhepesuliseestablish that a

was between.from 6 15 j gh cent . e resul.tj
shegr st aamion 99t t perad Pl R0 GEbioed iR A BRI eompared
toQfs H&hYcoriRparl IHileCthe diipéRionRRheut FoRydtl Y00b2Riled during the shear
Fornul ati ons contai ning nore than 6 wei ght percent of
stabiletyrisstir ophobi ¢ al kyl ene pol yol oxi de coul d not
render | yur.et h .S ' ' i . :
of P PRIk, B eI BR e el R8O,y ARG ah Hdiications
miyBe efbatd enhbipd@artitigseaaithy traadpipit ahd ctapesofzthe asvel concepts of
function of tenperature. 29 WO 2004/ 052956
the@yeysmp03/ 037536 TABLE 111 Ex. No. Pol yol - 1000
Content 25 C40 C50 C70 C Conp. 1 0 Viscosity (cps)
16 13.5 12.5 12.5 O Particle size (Dv, nm 369 457
420 443 5 5 Viscosity (cps) 129 143 169 194.5
Particle size (Dv, nm 118 118 117 118 Conp. 24 8
Vi scosity (cps) 6340 8900 Dispersion solidified during
Particle size (Dv, nm 107 102 heating Conp. 25 10
Viscosity (cps) A 45 weight percent solid dispersion
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could not be made Particle size (Dv, nn) Conp. 26 15

Viscosity (cps) A 45 weight percent solid dispersion
w@ouwkas29eé be nade Particle size (Dv, nm ExanpdEBUB03/037536

Films were prepared by coagul ating the di spersions,

diluted to 23 percent 5 solid content, on a netal

plate coated with a thin layer of calciumnitrate. The

films were |eached in a 45CCAIMSer bath for 10

m nutes, followed by drying and posturing in a 110 C

n mnutes. Property tests of the filns
ﬁagllsugg%lq%gﬁsi |l e strength, elongation, and stress at

100 percent and 200 percent elongations. The results

lof f iAmispeyapetetterasingtéd PolQuretienne @répobymier ToddprigimipaRe teaction product
5-1000 cont ai ni ng pol yur et hane di spersion systens with

%nd 10 without shear-aging are shown in Table IV

bel o) 30%@1}3%%%@956 PCT/ US2003/ 037536 Tabl e |V
PU + E-1000 (O pércent) PU + E-1000 (5.15 percent)

Bef ofB) shedigismeleculagweigBtidaive-hytimgen Shrdaininggeaterial; and

Tensi St rrengt h. i), 4648 .Fai,l ed during 3511 3270 .

Er ondel i SR el ik et diad Py iopiyeldng Radngs fptecutar weight
percent 3Btwaleal®0obitd ¥,5802 273 (psi) Test Stress @200

percent 613 415 410 psi) The di spersions containin

veheney ther asponag oEhedrpphilie akkylens oxiflis@olyed ar pelyaminglin rdm?repolymer is
i i ith 5.15 t
opifen fropp 316 s RAEA SLARET SO0 M LD St e e o

its fresh counterpart, while the dispersion w thout

Pol ygk - 1000 failed durin e. she stabjlity . test. . .
27 omiPREORara TR i et U horedRe heh niolb@bd ucient active-
hyéolcait teSiniipdnaredlitias atwBaSolubHity BE1e8$ fREt16d Mpédi®otg of water at
departing fromthe true spirit and scope of the novel

28%kcepts of 10 the invention. 31 WD 2004/ 052956
PCT/ US2003/ 037536

3. The polyurethane prepolymer of Claim 2, wherein the high molecular weight active-
hydrogen containing material has a water solubility of less than 2.0 g per 100 grams of

water at 25° C.

4. The polyurethane prepolymer of Claim 1, wherein the high molecular weight active-

hydrogen containing material is hydrophobic.

5. The polyurethane prepolymer of Claim 1, wherein hydrophilic alkylene oxide polyol
or polyamine is  polyoxyethylene  polyol,  polyoxyethylene  polyamine,
polyoxyethylenepropylene polyol or polyoxyethylenepropylene polyamine.

6. The polyurethane prepolymer of Claim 5, wherein the hydrophilic alkylene oxide

polyol or polyamine is a homopolymer.

7. The polyurethane prepolymer of Claim 5, wherein the hydrophilic alkylene oxide
polyol or polyamine is a random or block copolymer. The isocyanate is bis(isocyanato)

methylcyclohexane or isomeric mixtures thereof.
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CLAIMS What is clainmed is: 1. An isocyanate
term nated pol yuret hane prepol ymer conprising the

w0 e@es1s6 product of: (A) a polyisocyanate; 5PCBUSH03/037536

hi gh nol ecul ar wei ght active-hydrogen contai ni ng

grat erfialpolAnéthide prSpJ]%’ﬂ&?Ml?fn? 5 ,%flf%fhl‘t?ﬁﬁ%ﬁ?h %l@c@%ﬁ% Q%e(i) ght active-

or polyamne havi'ng a nol ecul ar we etween
hydggen eprsrising mhterialis a hineayfor byahchahpdlyexyatdpyleaner paliydeybutylene

BBt ik eAGlet e it O RS o i ieiperiethane.
prepol yner of Claim1, wherein the high nol ecul ar

wei acti ve- hydrogen containin terial, has a. .
et gr HAUBHEFS B¥ep rﬂ% gﬁalj_rb 1 8W cisu} thfo}@’dgoghlhc alkylene oxide

POBRIOEor folyadiin€in $he pRBoRAleY li|§ g?é&@ﬁeinpirf‘ Qﬁbﬁﬁf%ufﬁéient to reduce the

Qdaim?2, wherein the high nol ecular wei ght active-

infprfacigldensiomefithe pregolymes to ks thas onequat tor 1 0sdyinedtmi t y  of

| ess than 2.0 g per 100 grans of 15 water at 25 C. 4.

The pol yur et hane prepol yner of Claim1, wherein the

1Ri gh Thelpebymrethanegirepulyaert dfdainh9,drityein tholntdaoptiiligalkylene oxide
terial, is.hydrgphobi.c., 5. Th | yur et hane .

ng‘Y_SEB’i Shlutig fopdlyerve YMIP_S}YH?»H{})’%WSWE@ BPlRgince

pokiodgetBFENEropyncIl Yo BE p@lyb;gyeﬁghmwy&nk BoBaRRtey Ol |

pol yoxyet hyl ene pol yam ne, 0

pol yoxyet hyl enepropyl ene pol yol or

1Rl Y%Ee}%&lyﬁ@ﬂﬁﬁé GR¥oBRe 8F XA, x&?‘ergitﬂ_emet pmount of hydrophilic

ol yuret'hane prepol yner of Caimb5, erein
alkylingphiide polarpk 9t eag'ammedi@ thp girgmilyroer jsolessathanerieaual to 4 weight
h olynmer. 7. The pol yurethane prepolynmer of C aim
p?%g&gerein t he hydrophilic al kyl ene oxi de polyol or

pol yam ne is a random or bl ock copol yner. The

hsocyanate is.bis(isocyanat .25 met hyl cycl ohexane or X
1S o RE P PIBIEER DLGai bosisTBE,Yectombinaton o the high
ol l@zﬁ%ﬂ?az&a@hﬁim%éiﬁ cOthiniHge hidedRl PInAPRYMOFHiliO alkylene oxide

Caimb5, wherein the high nolecul ar weight active-
palye} egeadyansine spmprisesibgtveach srom 50 to 90 weight parcant afithedepolymer.

pol yoxypropyl ene or pol yoxybutyl ene polyol having

et hyl ene oxi de capping of fromO to 25 wei ght percent.
18. THEe polyusthatsamepdympodf/Glaim d¥, whieadimbaiweah dromi A5 tttd 00 weight

pg%gﬁto Blf“ th'lle Chf’,ig;lhk}ﬁo?erz:leﬂa(r) Xxlvgi%ht active-hydrogen containing material contains
polyoxypropylene or polyoxybutylene units.

14.  The polyurethane prepolymer of Claim 1, wherein the polyisocyanate is 1,3-bis-
(isocyanato methylcyclohexane), 1,4-bis-(isocyanato methylcyclohexane), or a mixture

thereof.

15.  An aqueous polyurethane dispersion comprising the reaction product of:
(A) aprepolymer composed of:
)] a polyisocyanate;
(ii)  ahigh molecular weight actiQe-hydro gen containing material; and
(iii)  ahydrophilic alkylene oxide polyol or polyamine;
(B)  water; and
(C.) optionally, a chain extender and/or a surfactant
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5 polyol or polyamne in the prepolynmer is present in
an anpbunt sufficient to reduce the interfacial

wo engioseeseof the prepolyner to |l ess than or equedT/US2008037536
dynes/cm 10. The pol yuret hane prepol ynmer of C aim9,
wieegigithe ddgudtysiTreqifioh ipfodtlck it BB @ispétsitih isRIWh B6m 40 to 60 weight
pol yam ne i s pol yoxyet hyl ene pol yol, pol yoxyethyl ene
Psmeytam ne, pol yoxyet hyl enepropyl ene pol yol or
pol yoxyet hyl enepr opyl ene pol yam ne. 10 11. The
pol yur et hane prepol yner of Claim1, wherein the anmount
1§t  hyldhereous polatrethanerdispsriiereopGlayol 1 Spwhprsintheireaetion product has

' s than qr | to 4 weight
ag&&%ﬁ%&%ﬁﬁwﬁyﬁ%% ﬁ%‘ﬂgop&%@l ymer of Claim1,
wherein the conbi nati on of the high nolecul ar weight
ctive- ogen..cont ai nj.nq_mat erial d drophiJic ., . |
12 oyt e KRR PO SR et /i S Wi B isbersion is a liquid
ah@ haeevisEasitmi&s thad R Qqu it@ho0,060 &R 10fphhe _
prepol yner. 13. The pol yuret hane prepolyner of C aim

8, wherein between from75 to 100 wei ght percent of

18he Mhghquedu polpirethBhIlikpasibh \v& A1 P9eRh&emt @ik %e{ﬂ&' solubility of
material contains pol yoxypropyl ene or pol yoxybutyl ene
thenhigh mojepularyeei ghs lagiiveehydpgenmoataitipgreratayial @ lagsrthan 10.0 g per 100 g
oMigfgi n the polyisocyanate is 1,3-bis- 2 0 (isocyanato
net hyl cycl ohexane), 1, 4-bis-(isocyanato
nmet hyl cycl ohexane), or a m xture thereof. 15. An

que ol yur et hane di spersion rising the o
19 a8 A Rro dy R AR5 B CRORLIE Bfkreidaie ayatqr plubiliy of
tiee lrigh yhslesyanadight alivé-hidrogerltdaibasatbadl i¥Weisgflan 2.0 g per 100 ¢
active-hydrogen containing material; and (1ii) a
ohyiatebphi | i ¢ al kyl ene oxi de pol yol or pol yanine; (B)
water; and (C ) optionally, a chain extender and/or a
surfactant 33 WD 2004/ 052956 PCT/ US2003/ 037536
2Qher dha agreoua pelynretlsne dispersiomrofilain d 6, Whereinghe hydrophilic alkylene

N ' ' f 40 i gh :
oflgEBELE Sk BB MRS mcl Rl aleBy Bitei®Eh P i bl
wherein the reaction product has a polydispersity
2o PRk SRRl 1S BB ot o
hyldrepleitis ialkylérn® ckidd goliyel ordpslydhditie 3n WieSErepoliet BSBetivBa from 0.5 to

ar e,qltljal to 200,000 cps at 10 rpm
5.5 weight percent.

22.  The aqueous polyurethane dispersion of Claim 15, wherein the volume average

particle size of the reaction product is between from 50 to 1000 nm.

23.  The aqueous polyurethane dispersion of Claim 15, wherein the hydrophilic alkylene
oxide polyol or polyamine is present in an amount sufficient to reduce the interfacial tension

of the prepolymer to less than or equal to 10 dynes/cm.

24.  The aqueous polyurethane dispersion of Claim 15, wherein the surfactant is
nonionic, anionic, cationic, zwitterionic or a mixture of nonionic with cationic, anionic or

zwitterionic surfactants.
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18. The aqueous pol yuret hane di spersion of Caim 15,

wherein the water solubility of the high nol ecul ar
waowrioghs29act i ve- hydrogen contai ning material i sSPCEES2003/037536

than 10.0 g per 100 g of water. 10 19. The aqueous

250! y Uriet hqmeusi ip8 BRrShoe &iﬁgéﬂl&h "Bfl@]aauﬂhfg Siikréif ethealigh molecular

sol ubi |t the hig ecul ar wei

t\PéUYﬁréYQf@%‘W %ﬂm&m@%t%ﬂmphp&q ess than 2.0 g

per 100 g of water. 20. The aqueous pol yuret hane

di spersion of Caim16, wherein the hydrophilic

281 ky Iheeaquerns @olysreflne ofispessigm raf felatasl 5. witdreiouharhigh molecular

NI R Y Y —

5 gavapgnt of hydrophllic al kyl ene oxi de pol yol or
pol yam ne in the prepolyner is between fromO0.5 to
5.5 wei ght percent. 22. The aqueous pol yuret hane
20i spameinedis golRirsthdde dhERsi6h Bf CMAmY P4, Wilkréid Qﬁ@gﬁpersmn is shear,
gartlcle size of the reaction product i's between from
Wi itenngarepH and ehegtrolifiestablgeous pol yur et hane
di spersion of C aim15, wherein the hydrophilic
alkylene oxi de polyol" or polyam ne is present in an
28mourthesaguepes polyutethane dlispsrsiore of tleint 4, avhereingherhigh molecular

L Lt T T ——

10 oﬁbaliyﬁxﬂtﬁltylbﬂi‘ceglwdl Habigg ettty @t axide ¢a§p1n@QﬂTlf@)|ﬁi 0o 25 weight percent or
onj c, catlonlc zwWm tterionic or m xture of
2 ORIESIRT BolXpk Vi Tsiirexy eaviesiang weteht 057 5\ior3089 opmitures thereof.
surfactants. 34 WD 2004/ 052956 PCT/ US2003/ 037536 25.
The agueous pol yur et hane di spersion of C aim 15,
23her dibR aaneors grbvrteans dispersiongpt Claint Vg, Hytthesgeemprising a low
T queous
nfo‘? %{rre ﬁ%ﬁ%@é W%ﬁgﬁr&] %yﬁl\%{}lg}%ﬁﬂ?t he hi gh
m)I ecul ar wei ght act | ve- hydr ogen cont ai ni ng mat er| al

S's t] dro hilic hyl ene oxi de
gr ouglglé S)Q&,ﬁ,rp ‘T"g.[rhtg%% ?rwpec{fe(;q%n ?155 3\55% ﬁheopolyoxyalldcylene
15  didl & dieth§lenwiaBicel, ﬁ1ptrd51glléiie%ibﬁio$ldi?®oly®x?ﬁl‘@?ylene &bel f,
tenperature, pH and el ectrolyte stab 28. The
aqueous pol yuret hane di spersion of Caim15, wherein

3the hhehqueue 9bllyafethdﬁ€ |di§gbrsﬁﬁ1tdf\(§a1|ﬂi/ 05 GaIRfeis MY @hfeAdoxide in the
material is a |linear or branched chain

highimelegpiopsiektretiva bydpeqnatoptninipa mpteisbisdlgdkon rardeny distributed.
et hyl ene oxi de capping of fromO to 25 wei ght percent
or a polyester polyol having a hydroxy equival ent

3ei gﬁge GHUEBE notywebanedispersion rafsClainerldpmherein the polyisocyanate is

1,3-bis-(isocyanato methylcyclohexane), 1,4-bis-(isocyanato methylcyclohexane), or a

20  mixture thereof.

33.  Anaqueous polyurethane dispersion comprising the reaction product of:
(A)  aprepolymer composed of:
1) a polyisocyanate;
(i) a high molecular weight active-hydrogen containing material,
25 optionally substituted with hydrophilic ethylene oxide groups; and
(ii1)) a hydrophilic alkylene oxide polyol or polyamine having a
functionality of two or greater and a molecular weight between from 800 to
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29. The aqueous pol yurethane di spersion of Caim 15,
further conprising a | ow nolecul ar wei ght

W@ewuws29hy dr ogen cont ai ni ng pol yoxyal kyl ene di BCT/USIN3/037536
The aqueous pol yuret hane dispersion of O aim 29,
wherei n t higs5em| wassead Ky ﬁﬁ@unt15f %ﬁkoﬂlﬁlcd'a@ﬁﬁé‘ﬂee Qﬁlide polyol or
gl ycol , dipropyl ene glycol, pol yoxypr opyl €ne .
31. The am&ﬂy@n@m W@P@@h@m@raﬁ bgpween ®%5 101 b mwelght percent.
vvherettr} t@r“% ene oxide in the high nolecular
wei gh active’ hygrogen containing material is block or
randdq@l)y dipsibnhalbyteHain e3@nddrtaadeddeefsctfie! yur et hane
di spersion of C aim 15, wherein the polyisocyanate is
1, 3-bi s- (i socyanat o net hyl cycl ohexane),

38, 4- bitR- dqusasyolpirethams Bigpéryioh VFEAABES3, Wherdin t8€ amount of reaction
m ture thereof. 33. An aqueous pol yur et hane

binche dispersioniis betyeemBomeidoiBreighs parsentof :  (A) a
prepolyner conposed of: (i) a polyisocyanate; (ii) a
hi gh _nol ecul ar wei ght active-hydrogen cont ai ni ng
3rat erlihgl aqueous pelyiksthmne yisnersien Dﬁt(g@im/vl?’ﬁh whgttirohe Volume average

L e B

functi onality of two or greater and a nol ecul ar wei ght

g mﬁ%%@ﬁ%% g@r&&af%?ﬂjgl\)%ﬁ&? éﬁ‘ﬂ g@ ~Whersin the reaction product has

afpotirdiiplisitly anddxKPDEY etW¥drioal/@l2.@r  pol yamine in the
prepolynmer is between fromO0.5 to 5.5 wei ght percent.
(B) water; and (C. ) optionally, a chain extender

3and/ %e%qﬁétﬁfs%‘l}ﬂﬂétha& (ﬁgperéﬂbl@ oR AR, R eYdth M 1@RFersion is shear,
di spersion of Caim 33, wherein the amdunt of reaction

shelb deraperptiire, RE adslastrolytmstablebet ween from 40 to 60

wei ght percent. 35. The aqueous pol yurethane

di spersion of Caim 33, wherein the vol une average

3Bar t iThr aqugone potyurdthaneatispersion of Clin 33] whibeinshe dispewsion is free of

nm 36. The aqueous pol yuret hane di spersion
Og%%n%ﬁSOi‘%ggS wherein the reaction product has 10 a

poI ydi spersity index (PDl) between from1l.0 to 2.0.

per 0F SR BB HURESiOH A ClR B, HnefRi iR Bplyisocyanate is
13FbigiEo&fastor %dﬁﬁcﬁﬂ(ﬂﬁlxﬁle)ﬁa 4 ‘EH@%S@%%S methsﬁcyclohexane), or a

pol yur et hane di spersion of Caim 33, wherein t
nexEEtheiegh is free of organic sol vent.

40. A disposable medical product derived from the aqueous polyurethane dispersion of
Claim 33.

41.  Aprocess of preparing a disposable medical product which comprises:

(a) immersing a former coated with a coagulating agent into the aqueous
polyurethane dispersion of Claim 33;

(b)  optionally leaching the former in a water bath; and

(c) drying the former.

42.  The process of Claim 41, wherein the coagulating agent is a salt derived from

Group I, II, or III metal.
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15 39. The aqueous pol yuret hane dispersion of Caim
33, wherein the polyisocyanate is 1, 3-bis-(isocyanato
woreaohpsdye! ohexane), 1, 4-bi s-(isocyanato PCT/US2003/037536

nmet hyl cycl ohexane), or a mxture thereof. 40. A

481 sposdhinateedi badked rsablsteite, A, \e@Eedive) Bobiies, AHMO Wishing, piping or
ol yur et hane di spersion of  Caim33. 20 41. A process

saepsdrastiele dergved fmma theslywethann dspersienafclainABch

conprises: (a) inmrersing a fornmer coated with a

coagul ating agent into the aqueous pol yurethane

Wi spet sneiod OICPEIPAIIBS ; an( BYuesys | Rohrirethane slispiersiprt Ivhich comprises

r&g’lﬁﬁgﬁ in a water bath; and (c) drying the forner. 25

42. e process of Claim4l, wherein the coagul ating

agent(Al)s dhsmhtticeprothed of & prepolsittd Botpodeld.ofor |11

netal . 36 ﬁ\D 2004/ 052956 PCT/ US2003/ 037536 43. A

| ani nate, @ badkolyisemyaRaiete, film adhesive, coati ng,

foam tubipg, R B tj.cle Lved ] .
t he pol yur(gjtgha%e méé}g plgg)lgic%lﬁlag‘? géﬁgidr%ﬁgg hQ@@ggg\ %Jen:‘é g%‘g material,
opfiopalysabstitgted Iﬁiwmmélfﬁtwﬁﬁ dmh@%Idupg; and Id 0 nt V\:hlf ch
conprises ,.reacting:. 5. (A e reagtion product of  a _

pr ggol yner(néonﬁog’_é(gmé’g?hc _(%15311%?%& esd’é@@ﬁa_f’é_; pelypming having a
fﬁﬂcﬁi’@n;ﬂﬁ# Q€ UV by mat?{hﬁﬁbﬂexﬁwagﬁ%e&mw £811380

material, optionally substituted with hydrophilic
et hy Wheeein xhel empruntief ; hyalmephilid ialkykenhyaridgpolyiot or polyamine in the

al kyl X1 d Lyol. or | yad ne having a 10

funce ?%%gﬁ?%rﬁ%&%feg%hSW nggoa%,' e pﬁ%FlrE}CUI ar wei ght

bet wgB)) 8@@itdrpankb00 wherei n the amount of hydrophilic

al kyl ene oxi.de_pol yol or polyam ne in the prepolymer

i s bétveesrtiopalyoa shaip exfenrapand(pt systacteaht . (B.) water;

and (C.) optionally, a chain extender and/or

surfactant. 15 45. The pol yur et hane prepol ynmer of

48] ai rhhgpolyyethane: prenelyanery P Gdaiok Hde vkeraimdhe alkylene oxide of the

N I e [ de l.yol. ol yami ne is.
QR REE et SHASH SR OIRARME i PR YE0% B i of ethylene
opidemyitheprepvixnelexids obbityleanexidxi de. 46. The
pol yur et hane prepol yner of C aim 44, wherein the
hydr ophi li c et hyl ene oxi de
46.  The polyurethane prepolymer of Claim 44, wherein the hydrophilic ethylene oxide

=)

polyol or polyamine in the prepolymer is present in an amount sufficient to reduce the

interfacial tension of the prepolymer to less than or equal to 10 dynes/cm.

47.  The method of Claim 44, which further comprises adding to the reaction product of
prepolymer and water and, optionally, chain extender and/or surfactant to additional water
at a concentration and for a time sufficient to render an aqueous dispersion containing

between from 40 to 60 weight percent solids.

48.  The method of Claim 44, wherein the surfactant is nonionic, anionic, cationic,

zwitterionic or a mixture of nonionic with cationic, anionic, or zwitterionic surfactants.

49.  The method of Claim 48, wherein the surfactant is added in an amount sufficient to
render a dispersion having an average particle size between 50 and 1000 nm and

polydispersity index of from 0.8 to 2.0.
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54.  The process of Claim 51, wherein the ratio of 15:r; is not greater than 60:40.

55. The process of Claim 54, wherein the ratio of ry:r; is not greater than 55:45.

56.  The process of Claim 55, wherein the ratio of ro:r; is not greater than 50:50.

57.  The process of Claim 51, wherein steps (a) and (b) are conducted in the absence of

an organic solvent.
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