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25 Polyurethanes are the reaction product of a polyaicohol and a polyisocyanate.
Typically, the polyisocyanates used to prepare polyurethane dispersions have been
aliphatic isocyanates such are disclosed in US 5,494,960. Aromatic polyisocyanates such
as toluene diisocyanate (TDI) and methyiene diphenyldiisocyanate (MDI) as well as
polymethyiene polyphenylisocyanate are also known to be useful.

30 It is known to prepare polyurethane films by methods such as coagulation and
casting. While these are commonly used, they are not without problems. For example, in
coagulation processes, there is often a requirement for a step to remove coagulants from
the films formed by means of washing or leaching. These steps often resuit in undesirable
additional dewatering steps, undesirable waste streams and increased costs due to

35  additional handling.



the films formed by means of washing or |eaching. These steps often result
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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 balioons, toys, electrical parts, covers and gaskets.

25 The films of the present invention can be prepared from any polyurethane
prepolymer dispersion which is sufficiently stable to be stored but not so stable that it
cannot be electrodeposited. The dispersion can be prepared in any way which resuits in a
dispersion which can be used to prepare a film having acceptable physical properties for the
anticipated use of the film. The dispersions can be done by a batch process or by a

30  continuous process. If done by a batch process, preferably, the dispersion in done by an
inverse phase process wherein a small amount of water, including a small amount of
anionic surfactant, is first added to a continuous prepolymer phase and mixed and then
more water is added with mixing untit the phase inverts.

When dispersions of the present invention are prepared by means of a

35  continuous process, preferably they are prepared by means of a high internal phase ratio
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When mixtures of TDI and MDI are used to prepare the prepolymers of the
25  present invention, they are admixed in a ratio of MDI to TDI of from 99 percent MD! to 80
percent MDI. More preferably, when mixtures of TDI and MDI are used to prepare the
prepolymers of the present invention, they are admixed in a ratio of MDI to TDI! of from 98
percent MDI to 90 percent MDI. Most preferably, when mixtures of TDI and MDI are used to
prepare the prepolymers of the present invention, they are admixed in a ratio of MDI to TDI
30  of 96 percent MDI. Preferably the prepolymers of the present invention are prepared with
MD! or mixtures of MDI and TDI. Even more preferably, the prepolymers of the present
invention are prepared with MD! as the only aromatic diisocyanate.
In one embodiment of the present invention, the prepolymers of the present
invention are prepared from a formulation that includes an active hydrogen containing

35 material. In a preferred embodiment of the present invention, the active hydrogen
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percent MDI. More preferably, when m xtures of TDI and MDI are used to
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glycol, dipropylene glycol can also be used with the formulations of the present invention.
The low molecular weight diol component of the prepolymer formulations, if present, has a
25 molecular weight of from 60 to 750, preferably from 62 to 600, and most preferably, from
125 to 500.

The prepolymers of the present invention can be prepared in any way known to
those of ordinary skill in the art of preparing polyurethane prepolymers to useful for
preparing such prepolymers. Preferably the aromatic diisocyanate and polyether diol

30  mixture are brought together and heated under reaction conditions sufficient to prepare a
polyurethane prepolymer. The stoichiometry of the prepolymer formulations of the present
invention is such that the diisocyanate is present in excess. Preferably, the prepolymers of
the present invention have an isocyanate content (also known as %NCOQ) of from 1 t0 9
weight percent, more preferably from 2 to 8 weight percent, and most preferably from 3 to 7

35  weight percent.
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I nvent | Bdention that the surfactant and prepolymer could be introduced into the water at the same
time. Any anionic surfactant can be used with the present invention, but preferably the
anionic surfactant is Sodium dodecyl benzene sulfonate.

25 The dispersions of the present invention can have a solids level of from 30
weight percent to 60 weight percent. Films will not necessarily be prepared from
dispersions having this level of solids. While the dispersions themselves will be stored and
shipped at as high a solids content as possible to minimize storage volume and shipping
costs, the dispersions can desirably be diluted prior to final use. The thickness of the film to

30 be prepared will usually dictate what solids level is needed in the dispersion. When
preparing films, the dispersions of the present invention can be at a weight percent solids of
from 5 to 60 percent, preferably from 10 to 40 percent, and, most preferably, from 15 to 25
weight percent when preparing examination gloves. Higher percent solids will generally
result in a faster deposition rate using electrodeposition. For other applications, the film

35  thickness and corresponding solids content of the dispersion used can vary.
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the di sp Fﬁ'%ﬁ?aﬁﬁeﬁs@éf'?‘&ﬁﬁ'g)d%n%q ﬁlfé © A" ?n 'P #E%g?ﬂ%g 3he &ﬁ%?hi ckness
of the filmto AHte bBﬁ@‘p@f fichsvif e mrssmitllrwedmmtlatthat\mﬁytcascﬂel mispdredel is
needed i n the di spers e |I d f the

pr esentS‘fq’?\}Eﬂtthery 'Eéﬁllf'ﬁege%ﬂngaqﬂé %’F%{ qg esqgfn %s of {h?sfo ﬁY%ﬁSOO

per cent kngwWredse'pabligr ffeedm référenmeétﬁ tlmaﬁactahat suahglovemste cmceﬂem@ltvlpyepamcbm 15 to
25 we ent_whe re t nt solids
't 18t s iR Ry BaRUE RS, SHESARA e MY Racd bOBERERER] BT o
For ot hatdhetinpkd itsatfj thassby iniekirfg it easks to hutodmasgloaﬂﬁ Chog filgsd the PIgSYBI i ds
content. of .t he [ n. HR3R9967  For
many fi 1”?4?’35’&0?&?? PR s%n réigggrriégy m\‘,fﬁglﬁn oL? W\QQIrpWe%@pﬁﬁynﬁ)mé of!

i ons, ynmer used have physi cal
pr oper t Pesferablpiieawar is cahreub@wexcbnﬂ/@l'ﬁfaf@hi%lthatrﬁleevaﬂp§ew§éé besetertsde

appl | Ca{r&rﬂ?ﬁdsaﬁﬁgt a%(ﬂgftnllkglg 4 %ﬁu@é‘ar‘?ﬁ@é@glré&éﬁo@ﬂ@kiﬂﬁhi mediR@ohtabts of the

pr esent | ess than 5% One s:’ﬁnlflcant
advant ag‘era)fltht H'belfetfdrﬁsfom grade vyxes ern Partisuiatly ipgrfeBRdior Sisapriicaton atesd in

appl i Cahéé&pl e s%feegégér?%&( %\k‘:%%?b $ thB HatdrhiGed td cﬁl§pé?§e tHagrepdErait i nvention

have sign i nd u0|nﬁ an allergic reaction in those
wear i nngelamW@sconcﬂmﬁﬂhépf remex 1 o 2veigN RASCHYE: t he present invention is

that they can QHagﬁlﬁmfoetqe%Cst Ellﬁdytnk@moﬁé@oﬂfélrﬁddilwé%&&hm@ indidddie art of
prepari ng exa oves, this ability’'is also

r ef er enthe firps Pﬁge PERSEN IRYANtIg e ANY pETitNe Whieh '8&‘@8‘@5‘ %E‘IOP?/ gg&%ﬁ’g%ﬁﬁ "10 and

sol gy Wi {H B rd¥&ariRf fibd deh%BPéY@%h to §@h§efﬁffc”ahcﬂé uset V\'ilthehé filk®, of tiee keep - t he
plyner fromadherihg to itself i.t easi Qn the

t her ebgl f}g’ oft Leﬁ
gl oves. PrRseNtiinveRtion,$0 loRg ap ihaligiesenchgant N SgErelRe A8 figs pf e &Y ng by
i ncl usi gRcRthaRtHEm idind lRBgETR RSHity mi‘énd‘e@rm‘tﬂﬁés Ofihe ammaieercmblajsotdee wax is
carnauba wax. It is preferable that the wa P ? %(?Ft ed
incorporated into the films in any way known to be useful mc udlng, t not lim
inclusion in the prepolymer formulation and inclusion in the water used to make the
25  dispersion. For example titanium dioxide is useful for coloring films of the present invention.
Other useful additives include calcium carbonate, silicon oxide, defoamers, biocides, carbon
paricles.
In using electrodeposition to form the polyurethane films of the present
invention, the dispersion particles are forced to move toward an electrode by applying an
30 electric field to the dispersion. The particles collect at the electrode and form a deposit on
the electrode. The electrodeposition can be followed with an optional densification step if
desired. In the present invention, a substrate is made to have a charge by attaching the
substrate to a power supply. Preferably, the substrate is made to have a positive charge,
that is, it is made to be an anode. The substrate can be made of any anodic material that is

35  stable, for example, does not produce metal ions. Suitable anodic materials include, for
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fromthose that are not likely to induce an allergic reaction in skin that
cones in contact 15 therewith. Therefore, food grade waxes are particularly
preferred for this application. Wen used, the waxes are preferably

i ncl udedvo po/61682 wat er used to disperse the prepol ymer fREUPE0BMHat a
concentration of fromO0.1 to 2 weight percent. In addition to the waxes

al ready i Cé}ERﬁ;ﬁg%@ﬁélE'@f@éh féa{?artb@s'sfyﬁhégéeﬂeél@ antifeny-tibpad #of t he

present ent tive iis known to those of ordinary skill

in 20 phéeeanﬂpdﬁstlpw lahuarﬁgurfquﬁ%eq?fdvﬁ‘m%fﬁé‘?aﬂeoﬁﬁ’ ftct?”ﬂiéc?&%%‘fe t&‘é%’%ﬂe used
with thg %Jegs of the present invention so Iong as their presence does not
degrade t epre,gertles of the filmso mis nolgnger fit

for its intendediminigkpesscamiaecontaliqd %\éar@agls%&qjarﬁrgeteﬁ%W5&eéc[eg into the
fil l”§ | BoIR¥8Yn H‘%)ﬁnéﬁ%%ﬂﬁh ke @;ﬁ)llb‘&Qéltﬂgeldﬂﬂhh@dmgtlorbblfttre’wheml mted to

inclusion in the prepolyner formulatjo nd i.ncl us used to
make the 25 di spePEiopPf V@E?rgeék'é% Oéelelqr% RGRGH 85’(?”(5‘@? 2‘98?8?8“5} ?t col ori ng
films ofhd BEUIHELHMANS of tﬂ&‘ﬂﬂ&ﬂr@@s an&hlhwllty tegaifed foathditairtioakar apgilcatien. cal ci um
carbonate, silicon oxid

ci des, r usi ng
el ectr o@@ﬁ@@?‘! indgher SO'PSPHGESHE "b%g&?uf’%? §W8 arn% ”ﬁ%saté%%] fiRS F;r%%heﬁy |tAneCent i on,
the di SBFﬁlﬁa'd%lt nblacle%t 05\ vEsus & dhglAgCrosferenosvatedtrage, MOe@preweblb)at appl yi ng
an 30 electric field t??)[e agi sa[%ﬁr%' on. The particles collect at the
el edPro&F@sb%HVfWQStd’é‘ﬁS y 18h& 04 ect rode. The el ectrodeposition can be
foll owed wth agsapticmalie diedepiokitiont dead et} “iivie erdy’or ‘ealsed voltage’ Paesent
i nvention

bst r at bst r at
Lo o oBBisEt s EdhGe wPal DS bRyl By RREIEnO A ARG e | Sibe rate
char ge, gofyb%lhdn@ dlslpbrslllcm fodwed by bpplmatiemaidbe valtages Liystanty & \g%ﬁfeme made ;)f |
an anodl C uce neta
Tons. | GBS “e‘sé‘h‘%%F‘i 'ﬁ%&“& ,%%?ﬁ nc%tﬁavétf] AR Iaﬁeaogo%?g% P%%’%SG)/ 09967
exanp! e,volgal@Ss wheerthebabstmtesis iawesed iptaibhibeth atjew Poie valtage nindsties thee| s
ant | mony, ﬁc)jev?? t%aé/enné d L8y a‘?Q@ﬁP a?esl%]r\tﬁ;ﬁ gg@\?&f’se@b&n“@'?%héh ed or which are

made suiaP nductrve t tives. Filmthickness can be
control | ed by vangtimg ofsalmnilcwamam‘éﬂ@{P@d&woﬂﬁfée {higkpess desised, 3h¢ HisPETRIOhe

di sper sl Bikerkafo Rl ﬁwS%Pénggbg;g??@“éeﬁﬂsnﬁ MieAbh g 1 vl galsrEplica, 9eb ect i on of

voltage§ 0 ect Ion s be sel ected such that  the
resul ti migcker tha resultiig filime Tthlal@RM@IC&?\%FSQ’!I&P?R%FW‘@&D|”P"e%f"c*‘b‘fe ARLCRRP: § cul ar

appl jcation. Ta@@ﬁe?flﬁw%ué sitd bagiexubdemesia i on and
thuszot hi cker fﬁ?ﬁ%{; rX a#b%ﬁ?efasmgh I| ed vé)cita e is at | east 0.5V

versus alefgpasg currremen@un@tes ﬁlaéétfllf‘b&é“d%grt@'% afead fiayeny; creating a

resistance and lowering the current. The electrodeposition step can be followed by more
conventional coating techniques, such as, for example, dip coating, if desired.
The following examples are for illustrative purposes only and are not intended to
25 limit the scope of the claimed invention. Percentages are in weight percents unless
otherwise stated.
EXAMPLES
The following materials were used in the examples below:
o Polyether Polyol is a 2000 molecular weight polyoxypropylene diol having 12.5
30 percent ethylene oxide end capping.
« Low Molecular Weight Diol is a 425 molecular weight all polyoxypropylene diol.
« Polyisocyanate A is MDI having a 4,4’ isomer content of 98 percent and an
isocyanate equivalent weight of 125.
« Polyisocyanate B is MDI having a 4,4’ isomer content of 50 percent and an
35 isocyanate equivalent weight of 125.
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10 | east 2.0V, and nost preferably at Ieast 4. OV. As for the node of
deposition, "dead entry", "live entry” or "raised voltage" may be used.
Dead entré is where the substrate is first pl aced into a bath containing
the polYRO&EHahe di spersion, followed by application of PREWHPAYe. Live
entry is where the substrate Is lowered into the dispersion bath with the

vol tage al r eadysgnptdre s 22RRdreaf sdibtiorPdfisa@Rim Soddegrenk&ree sUKoR4tE i Raies.
| owered into the bath at | ow or no voltage, and then the applied voltage

i s i ncreased® atDiaminigris aA39 meleGuar yeighd PPREOEIPYIRSIEAaMIBe r eached. The time
of appl tgahhen Wi Il depend upon the thickness desired, the dispersion
concentration and the applied voltage. Generallg% t he the voltage is

applied, the t/P\]P@‘D(Efleﬂ'tafﬁ‘é W%‘&MWQFH‘@SHW%WQ'%E‘ B‘I”tge‘S&QPﬁr%k‘ﬁg yeliar depend

upons t hpcg%\%n'dsﬁ ﬂ%’flté &f"ﬂo‘vﬂﬁole&ﬁarﬂ@&gﬁmlb%ﬁd Ban hBAiNgRAS Hampas td @cf il mis
deposited on the substrate. A decrease in current indicates that a filmis

i ndeed Bis material was thanrdmixgd withe2d-1 Aarteof FlWpeyanate Af 4-6Réftichg t he
currentp, géﬁ R&hs@é %ﬁ:ﬂ%‘sfalsgrbeéﬁ SRrfédNtds0°E0I A @naPatduriTer Benzepnvent i onal

coating t ues, such as, for exanple, dip coatin i f desired. The

fol | ow ergormm adsiegite npuiralize reiduahbasgdn Hin pRIYAS iR gdfﬁlﬁ%ifea‘f”%‘-‘ W60 i nt ended
to 25 héé{&{: attﬂs%o% J?ﬂoﬁ’rfs a‘hB%éﬁl t%ét@@% Y o) E&ﬁéfﬁnfrﬁé!ﬂ%cﬂé&térﬂ wei ght

per cents unl ess erW| se EXAMPLES The following naterials were
usedo i nwahe. Sémmﬂn@s bel ow. PoI yet her Polyol is a 2000 nol ecul ar wei ght

pol yoxypr opyl E%ngﬁieb%\é'd%eﬂs?onamasg&eﬂ%e%Qtadﬁﬁ)m/d m d?%hed@reéélﬁméﬂpp' ng.

Low Mol ecul ar nol ecul ar  wei 0 ropyl ene
diol . adoixed wwamaéewnns%mSqf@maﬁbuwmam*ghu%ﬁbw%wp@'ﬁé B¥ @B per cent

and an gﬁoﬁdﬁf@{a‘?wﬁfww@ls%ﬂﬁ y d¥Riedluhtief priede.- mvePQJ)NWvé@@b’@Wde ABditnDl
havi ng I somer content ‘of 50 percent and an |soc%d%§§tugwegw val ent

wei ght whter, Jacludiny\Diaptins aEconoentraionef 6994¥CO S@lﬁhi'oé'(’:‘?t%(ﬁ’t’asl ®nt

sol yt i ogyRk Cg%hmg@gg%}cehpnzene sul fonate in wat er D| am ne | s a 230
nol ecul ar wei ght pol yoxypropyl ene di ani ne.

prepol ymer was PHPeHeHANGfInWaP )QrerP@feéfszd"‘&%"?'Eggﬁ“ 984 '98 ecgee B8l y%| and
égc? Papbsiivafitetnial¥phe@WoR balé 4b tHd dépersioh bhe thehedinering dwiradfoinxher e t 0
negative terminal into the dispersion. After 5 minutes, the nickel rod was removed and
allowed to rest at ambient conditions for 5 minutes. The rod was then leached in a distilled
20  water bath at ambient temperature for 5 minutes. The rod was then heated at 80°C for 90
minutes. The film was then peeled from the rod and heated at 80°C for an additional 30
minutes. A test specimen was prepared and tested according to using ASTM D 412-92.
The results of the test were that the film had a tensile strength of 1782 psi; a stress at 100
percent elongation of 313 psi; and an elongation at break of 540 percent
25 Examples 2-7
A polyurethane prepolymer was prepared by admixing 52.0 parts of Polyether
Polyol and 14.7 parts of Low Molecular Weight Diol and then heating the admixture to 50°C.
This material was then admixed with 29.1 parts of Polyisocyanate A and 4.2 part of
Polyisocyanate B which had also been warmed to 50°C. A small amount of benzoyl
30  chloride was added to neutralize residual base in the polyols. The admixture was then
heated at 70°C for 4 hours and then tested to determine NCO content. The NCO content
was 5.84 percent.
A polyurethane dispersion was prepared by admixing 200g of the prepolymer
admixed with 13g water and 28.5g Surfactant using a high shear mixer running at 2500
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This material was then adm xed with 29.1 parts of Polyisocyanate A and 4.2
part of Polyisocyanate B which has al so been warned to 50C. A snall anopunt
of benzoyl <chloride was added to neutralize residual base in the polyols.
The admiw@@/el68is then heated at 70C for 4 hours and t hefCTHES0EE¢o
determ ne NCO content. The NCO content 10 was 5.84 percent. A pol yurethane
di Spers@ﬂ{‘ 5@5@9&% Péfno@ﬁ@d&bagna%%a@é ifvBRsidH IS BBsHIE]. AddiiBnsed Wi th

an

13g wat acta t usin h shear m xer runni ng at 2500
rpm Addater washdggst lé’l’ﬂ' mﬁsie@lfwcg}'d&éa@ankiﬁ'ﬁ% reaghesh as Indicatrg e s aRlg

observed. Addi tﬁrQﬁ%’gren‘f‘@Fe@ﬁ@désﬂﬁér@‘f'éd?ﬂat@d@ﬂ@ihﬂ@b-@bp@ WoNGENETAEd gnas@f 0.15
NCO st oi chi onetry dded

s added until the 15 solids, content Q@g?; Fﬁ? gercent
A pol yuFha veiigge fas lisiaris the Bahe. NRSHAPPIiSF RIS MABSUCHYURY 2 AGAXORIREPEH to the
posi § i vaetRsddl iRk c@ﬁnt@r didctietwdad § frich Uynf[—iﬁcﬂi pefoll] § pewsltaye veaschelidion
imrersing a wre fromthe negative term nal ersion. After 5

mi nut esthetamount efidisre istrf Rdke 1aBlf PRENGWCh 3’"?(5%681”56&8@? aféPerg%l\Aéaﬁt

condi ti QR¥velidb depdbitttehe eltBod@dANGINE heﬁbdlte:acime(tledtroaesjwemdrhnedd 20 wat er
bath at anbient tenperature for 5 m nglt es. The. r n _heated at 80C

for 90 2mimiessheniedat AiGratha RSHIING F@d”%'?aﬁﬂf‘ifﬁ‘e"?%%’aé‘?{ﬁf%sat ed at 80C
for an additional 30 mnutes. A test specinen was prepared and tested
according to using ASTM D 412-92. The .results of the test were that the
filMhad a tensile strength of 1782 B@‘ie a stress at 100 percent

el ongation of 313 psi; and an elongation at break of 540 percent 25

Exanpl EExample A pateyisbialk hprveltyae opat/ye@r | wairatieegiar edVeight srfing ng 52.0 parts
of Pol yether |Pol %ngrpd 14. ZefggQg)s of | Loweaahecu| ar Wi ght Dijol and then
heati ng the adm x C. This material was then adm xed{with 29.1
parts of Polyilsocyanate A and 4.2 part|of (m‘%eisﬂll spcyanate B which had al so
been warnmed tq 50C. A snpll anount of benzoyl 30 thloride was|added to
neutralTze redi duals base| i n thegol yol 5. Thé adni kture 2%as the¢n heated at
70C fof 4 hourijs and thenj tested to determ ne NCO gontent. The|[NCO cont ent
was 5. g4 pereent— g porypretitam drspefstonwas pfepared by adm xi ng 200g
of the|prepolyner ‘adm xpd with 13g water and 28. bg Surfactantf using a high
shear mxer rynning at 2500 8 WO Q0/61652—PRCH-YUSPEH69967rpm Addi ti onal
wat er was sl owl y adfled upti | a*zp(hase i hversi‘on is|observed. Additional

wat er was added until the desired solids content s_reached_las indicated

in the|tabse. 46 +2.0 5 100
6 46 +2.0 2 57
7 46 +4.0 2 74

Example 8

A 1 inch by 1 inch electrode was fabricated from stainless steel. The front face was

shotblasted with glass beads to create a surface of uniform roughness. The electrode was
15 placed in a dispersion having 5% solids. The potential of the electrode was held at +2.0V

versus a Ag/AgCl reference electrode. The counter electrode was a 1 inch by 1 inch Pt foil.

The initial current was 2.7 mA. This decreased slowly to 1.2 mA over the 60 minute run.

The film was then dried at 70°C.



Transparent el ectrodes were fabricated from Sb-doped tin oxi de coated
glass. The voltage, as listed in the Table, was applied and neasured
versus a Ag/ AgCl reference 5 electrode. The counter electrode was a 1-inch
by 1-i noMOP/6¥682 | . The vol tage was held for the anpunt of P¢T/HEWI%Ted in
the table, during which time the pol yurethane dispersion was allowed to

deposit jont 0t o o Af I i wer e
dr i ned 'For  APMeeSh B phétiding & peffu i BRI ORg oleeto SRR PRI
uni f or mentorasidstiatefon a palyurelltarpRersiganpl e Percent solids Vol tage (V.

Ag/ AgCl Duration of Weight gain (nmg) in dispersion reference) treatnent

(mnuteg) 2TRe procBsPofLIdim B whbrelr?th@ efecliBdepbsiifig tuttHer omPrisee 46 +2.0 5 100
6 46 +2.0 2 57 7 46 +4.0 2 74 Exanple 8 A1 inch by 1 inch el ectrode was

fabricated from.stain]ess steel ront face s .shothl asted with gl ass
boads 1o or eaRRYES ByPaRECaH st 0500 s mRDE Tolfle 1 B ADASHL iteMte 5

pl aced ieectodd; apér si on havi ng 5% solids. The potential of the el ectrode was
hel d at +2.0V versus a Ag/ AgCl reference el ectrode. The counter el ectrode

was a 1 inch 1 il I 2.7 mA. This
decreased sl 8%&9 @g%gﬁn?&ﬂ%vée?lsgﬁgg% dqaneildr?gllttg Ptﬁtﬁlgg&n#\%{%fl | mwas then dried
at 70C. 9 WO 00/ 61652 PCTI USOO 09967 1. A process for preparing a

pol yur eBhaneThe prpcesmgiiGlaint veeasein thsidigrassion i§Jormes inia thP opAase 8l€Bubst r at e
froma @mc&g@ﬁé}@me di spersion. 2. The process of Caim1l wherein the

el ectrodepositing further conprises applying a voltage of at least 0.5V to
the substrate, relatjive to a Ag/AgC reference 5 electrode; agnd all ow ng
the pol yur et flane BiadpEsisRA ”P'Hgﬂ'é 693(10[3'”1%{5 OfpRd ALt 7 ﬁ‘ft?ss.qu‘?r%fﬁaé" process
of Claiml, wherein the dispersionis forned in a two or nore step process
wherei n, 2) an aqueous dispersion of the prepolymer is formed, in the presence of an

anionic surfactant, both steps occurring in the substantial absence of an

organic solvent.

4. The process of Claim 3 wherein the prepolymer is prepared from a polyurethane
prepolymer formulation including a diisocyanate and an active hydrogen containing

15  material.
5. The process of Claim 4 wherein the diisocyanate is either:
(a) an aliphatic diisocyanate; or

(b) an aromatic diisocyanate selected from the group consisting of MDI, TDI, and

mixtures thereof; and
20 wherein the active hydrogen containing material is either:
(a) a mixture of a high molecular weight diol and a low molecular weight diof; or

(b) a high molecular weight diol, wherein when the active hydrogen containing
material does not include a low molecular weight diol, the prepolymer is
dispersed in water which includes a difunctional amine chain extender.
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(1) inafirst step a nonionic prepolyner is fornmed and, in a subsequent
step, 10 (2) an aqueous dispersion of the prepolyner is formed, in the
presence of an anionic surfactant, both steps occurring in the substantial
absence W0 08(6165br gani ¢ sol vent. 4. The process of C ai m 3PGHEP®9¢7he
prepol ymer is prepared froma polyurethane prepolyner fornulation

i ncludigg a ﬁlf;é @Qw@mhsf.ﬂngcﬁrunﬁ@fd mslmy%@%ﬂtr@mﬁramanbagarml?mtml.sal

The process o alm 4 wherein di i socyanate is eith

al i phat & bighimeleeyjarriveight psloxyRPPEenadiBhhaving &l $18Ye N RaY& CaRRNgct éféme Q8 t he
group ceagbgbhdg of MDI, TDI, and mxtures thereof; and 20 wherein the
active hydrogen contai n| ng materlal is either: (a) a m'xture of a high

nol ecul ar vvel ht diol and. a ul ar vvel ht di.ol i.gh

mol ecul &r wef PGP accﬁﬂéﬂgetf’ﬁyv@!ﬂ' #Wﬁﬁrg nfheid eﬁf&rhoaé &P an(')c'{ g%enlgfn'}g%rg

mat es i ab.odpeeENB® 0ioBThiv@as.a | ow nol ecul ar wei ght diol, the prepolyner is
di spersed in water which includes a difunctional am ne chain extender. 10
WO 00/ 61652 BCT/ USOQY 09 AL il Caimb
wher el nPthe BIGRORBTLRuE BIna S AR Er YL aRpEsldr s B Ra br

pol oxypfrompyd teré® wkight pgeecenhg an et hyl ene oxi de capping of fromO to 25
percent. 7. The process according to Claim1l wherein the dispersion has a

parti clg Si zga%a,upétqgn Qogypﬁ%]ﬁéons to 0.05 microns. 8. The process
t

according to erel n e dispersion has a solids content of from5

to 60 weight percent. 9. A polyurethane filmconpri Si r epar ed
with the gr oéggﬁpmﬁfﬁ‘? W'Whgﬂ@éeé‘{ weiep 5&?&‘88§ie{ei°ngdetpﬁ§'?gg gmtog}og 5)0

subghrate frgmstraROhrom aoljanrgndHesdiesdion. 10. The pol yuret hane fil m of
Claim9, wherein the filmhas a shape of a glove, a condom a nedical bag,
an angi ?8.| asTKe B(a)]l)/llJl% ane?l[m of &afth tvs'?fgerelnjfhe film has a shape of a glove, a

condom, a medical bag, an angioplasty balloon, or a catheter.
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