COATED COWVPRESSI BLE SUBSTRATES FI ELD OF THE | NVENTI ON
[ 0001] The present invention relates to coated
conpressi bl e substrates. Mre particularly, the
W@Y@@/ﬁh@ﬁ relates to conpressible naterial s pg@gkRisinac172
an aqueous pol yurethane coating conprising an
aqueous pol yur et hane resin having a hydroxyl nunber of
| ess than 101 and a col-orant. BACKGROUND | NFORMATI ON
0002] Tr adi t ¢OATEDEOMPKESEIBaeEUBSTRATES 0 pol yreric
olefinic foammaterials, such as ethylene vinyl
acetate (EVA) foans, have typically required the
addition of an ing '[QO‘F‘#!-‘I’EWEN?!CN to or during,
the casting stage. colore have typically
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parl QRS tEh ireBh el B 45 bitoles Sl LRl coBitdShvan 2dlRBus
polyethfae coatgsoofrisingdmsiqueotus polgerethanelresie thagng a hydroxyl
i,,0S0 t enhance the overal |l appearance of
nur{?tﬂe(ejr/o?geg?\;@ajﬂ(‘féggﬁ %‘)(5?8 or mdsole is often produced
by adding a colorant prior to, or during, the casting
stage of the fo e col ored foam
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properti es. OF THE I'NVENTI ON [ 0005] An
the oxe/@ |aﬁ§mfaa¢e @fﬁée @cé\yem Haoheota @rmigsoieiisielenaproduced by
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stratea a coat | gona t a portion
col@@dmeé@ soles er midsotasatootwearpransifaciurers typgelyseeded to create

anﬁg%égfganggngﬁ@%:n&rggf %HB@V%IJQ’ Qﬁ@%ﬂsofé‘é@%noﬁs c!o%?samd size
der0JihuEN16e SPEidaB006! @48 PTacR0TB Aap Cheste esigodicartnt
waBfoldify BRSANbnd/ B BBRCARNRLBUALIES 3 compr essi bl e

coat’ ng on at |least a portion
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conposi tion conprising an aqueous pol yur et hane resin
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[0005] An embodiment of the present invention provides an article of

manufacture comprising a compressible substrate and a coating on at least a portion
‘of the compressible substrate comprising an aqueous polyurethane resin having a
hydroxyl number of less than 10 and a colorant.
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[ 0008] Yet anot her enbodi nent of the present invention

provi des a footwear conponent conprising a foam
woubshr@sie having an exterior surface at | eastpPCT/US2005/046172

partially coated with a coating conprising a col orant.

[ 0009] These and ot her enbodi nents of the present
[0006 ent i ohnathkt edbodipentaPpRe BRlscht Pvkh i :

dsﬁsgri $ti on. DETAI LED DESCRI gTIO\! [Voo%? Efﬁ!e"l'd;e\geé;g%’?“p’ess'b'e
SUBSIERH EPBRMDIPB\A SRALING baideasts boriosudishe atiestrateathedoating :
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ang agolswanti ngs of the present invention can be

\ stantjally flexible, such that when the coated
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n,be applied to substantially all of an entire
appé%néfrlo %JPE%"&'@Q agscEHPYOhor ti on of any number of
exterior surfaces. In certain enbodi nents,
substantially all, i.e. 90 percent or greater, such as

95 percent or greaD&TAIDEDADESKRIPTADNSUr face is
esent 1 nvention; thus, these
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[ 0012] As

W‘“Ei coateéd 'accfgr di,ng to the present invention.
ed hereHPed PREER. dPenterad zadrmpressiblensutstiate 'eneans & Babstrate
capdb®d BBuRHeTHEIR | | layer or filJmaon a -
Dot ootk e on AN e gty the
same ghape anes theocempresesierdedomtatidonesscesseeh ASused herein, the
termt“%rﬁé%t%%§/es 'ft able to achieve a desired nmechani ca? T
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teerd S he c
e o 1 b SR PR | ER Uy il @@ enie kterior
surfacengragspdrtien stibay hatrber LPEHBHEPELFLME:. ARG &RBSdiments
subs{ﬂtn 'n'@/ IE? d8§| red to apply at |east one coating '
L it 8y 'eoYamessand or Qf?@@ﬁ.ﬁgcb asfok h@'cenrmr%eagdajgan
exterfd REHE hcations, .it may be desired to
Cgﬁgl y gég?dﬁﬁe?&%g%rﬁg%g%tﬁ?i% Selit 'rf‘f?é‘t'eén‘g’f“és ehee
- embasiimeaisearb efitinguisbpt Yiony e deediatedSthRiGeP |de ik Hldhe
i ncl ude epoxi es, epoxy pol yam de, polyo I'ns,
chl ori nated pol yol efins, vinyl polynmers,
pol yur et hanes, al kyds, acr_yijcs and/ or polyesters, and
the like. In other applications, a protective |ayer
such as a sealer can be applied to the exterior
surface of the coatings. The seal er can provide a
protective and/or visually aesthetic layer, such as a
cl ear coat. [0014] Coatings can be applied as a

nonocoat or applied as one layer in a nultiple |ayer
coating system having two or nore layers in which each




bei ng based on the total weight of the coating

conposition to be applied to the substrate. For
w@xaept’e3 t he coating conposition may contai n PCDUSES/ 6172

to 2 or 3 weight percent organic solvents. [0016] The

term "aqueous” as used herein neans coating

conpositions in which-the carrier fluid of the

like, mcmmcs latrlewmve@ PhE0Earsnhé ¥ xisnioe sufacad s @natepely@idly in a
., Mmore than 50 wei ght percent of the
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typically Tess wel g percent, prefera
presariamverionei ght percent. Based on the total wei ght of
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embaMifBnB e eUAtINRTRAS SEE o aC;%HlBﬁ ow%isumhc,%c@fczhé%aﬁﬁxess.ble
with the present invention, absent conPatl
subsisateh fasexanle tiatsl the porss pepemeet ogme th‘?&’(ﬁ@@ftﬁ‘mﬁf@@e of the
com rg%jé]'gl@es‘;urbgg% a\?ﬁxllé'n hwsa(?rﬁ ’}?gfa;? co%ﬂr&gﬁgh StP{g extenor Furface of the
commei;syblbmub,stratqool yest er a pol ycar bonat e, a pol yam de,

ol et hane, urea, a polyanine, a polyolefin,
001g g7 g%ﬁéom %Rﬂ"c t&?f{s/ drmay ??S#eé)éeﬁﬁ%@éew dtipdstong coating
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491, which is incorporated by reference herein.

and/qrawigstersoned Henlikei nntather apricationshta pnomtlpellcwﬁr@unamg a
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a proﬂ'dlﬁvp@lnxdﬂ)“re/ﬁdmsﬂ? aestielic ldyereslich 8 amdadiosant s has a

ydr ox nunber | ess .than about 10, such as |ess
[0014)han a ings cgﬂg)ﬁ applied as g mﬁog%mr appligd @s one layerin a
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resin can be between 20 and 80 wei ght percent.

app“%t&l@ﬂ'%ﬁ%ﬁ@&ﬂ@ﬁﬂl transferred Endsubateate; Tdiusakig piesent invention
[ | pol yesters, polyethers,

can ptrBY'B%g(?%%cg'a ég%{p&élt')b'gefn des, epoxies and/or vinyls can

[001 ?qe addemloas etbodihent of it |p$@$§l’ﬁ iivefin@ibn atn@afdanag compdsttion is

yur et hane di spersion. Suitable di and

Subst@m'?'oh%q'vemefreeac ke termy 'sybsiantially Witz‘ﬁfﬂ!dfée% rﬁssmﬁdam%r@m
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mear%?t@)ﬁairh% dﬂ&ﬁﬂgﬂ)ﬁn&%ﬂ{og cg?]w%ﬂ% Yérgésrtlﬁ%}g"taltbgHY @6} ?HQ?E?&W percent
: orgarpobgl@/smst preffenalbs/ leas tharch odéOrveaghn percpnodithtweight percent
pol yfunctional acid anhydrides, polyfunctional
al cohol s and nonofunctional acids and alcohols. O her
sui table resins include hybgsids or m xtures of any of
these resins, for exanple, acrylic/lpolyurethane and/ or
acrylic/polyester hybrids and/or blends. [0020] The
coatings of the present invention also include a
colorant. As used herein, the term"colorant” neans
any substance that inparts color and/or other opacity
and/ or other visual effect to the conposition. The



carbon bl ack and m xtures thereof. The term pi gnent
and colored filler can be used interchangeably.
wo 0088 lexanpl e dyes include, but are not |i m tedr/Us2005/046172
t hose which are sol vent and/or aqueous based such as
pt hal o green or blue, iron oxide, bismth vanadat e,
ant hr aqui none, peryl ene, alum num and qui nacri done.
being| E¥¥24)] drx teptbeal tweidist df tfed coketindoedmpositiooto bé epplésl toothe
[ ts di spersed in water-hased or vvater m sci bl e
SubstEaPy FF &XeTPIF. 485 AR SRNPEYROR GraverTtaN TP a1q 127 &r 3
f CHARI SMA COLORANTS and MAXI TONER
Welgﬁtﬁ%%séﬁ{% arles R/%ntss commercially available from
[00164}ccur affbe [Dempéarque@ns d$ vsed baref nEatneoatiBgeonalsjtions in
ted above 1 he o ora n be in
which B8 6RO 0 e RIABRSILETL 5 G SSBUTa S atFrpE edveiaht gercent
basisNASORME tieAre 50 'v»%@@ft%e%bnt H@Wé‘éﬁn‘e? bSm‘é)'n%é’? Wat&NSTHEAN
i ncl ude one or nore highly di spersed nanoparticle
remaingdeoobiescastiercesropises ipes thacl ﬁwlelmt q&rcﬁmmw@e@wee@

weicalegi fercr cvafperleeBh bt iRl th Je el et fosed

on th@ tGEPRERhOBF tﬂﬁé&fodﬂaglcegwp@sn@ht(irﬁilmﬁg e Gdrrieesnad tsbmns) the
about 150 nm such less than 70 nm or less t

wateraoawomﬁ'éséfqm é‘p@%t %%W aroyl BOweight pgraent. |tymga'b/tfema about
di di '
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[001 Wjanopaﬁ'hea:loatldgs psasd; eaecsdiagdoned pozkeent arvembin ogn tchenprise a

are identified in atl Publ i cati.o . .
polyuStifand SEpRITo AT ohu e Serin b fEns freuigble M, and is
comdaﬁf)l%r\ﬁiﬂ? Qqum&%ﬁ%}b&ll&@'C§H€l?ie5u§€bsm%ﬂféoﬂia$\‘éebﬂth the present
produced by crystallization recipitation, gas phase
inventionclreat p@mpaahldtymrebrheo‘aa %urtable |poWU(¢thene rqwns Inglude those

formei AR 00 Bbeyadd AT bl R oy San G B rRAtEA 0 &2

polyol,eshdlyspat, edodipespard p&k@e&b@ﬁé\tebé pesRthidesa woRdrethane, a
herein, a "dispersion of resin-coated nanoparticles”

polyured. & ROlyamine; arirqlyrielins dosilexane wolyal cand/er midwes deereof, an

acid ﬂhét%r?a?%n ?9 ﬁé;e rfﬂch‘hBHer rbﬁé%acti\)%a\kltr?%roregér%ie%nd
nanoparti cC ahn resin coa he nanop rticle

optloﬁmbyrmbelydrmmr Ekamplesfofreeii funcana anateriajsantludé esmetg

met hod ki ng . mare identifjed in US. Serj al '
PO BRI RURBOIG S & SO R SaTER rohine Ioal ke Siipfor use
in the e%@ﬁt%d%x%@tcﬁ%ﬁlﬁ&%n@ ¥ destaNrey, htehtNo. 5,939,491,

rovi si onal ~Appl'i cation No. 60/482167 filed June 24
whictpgoagorparaied by refesendehsepor at ed herein by reference.

- toodfs Co0R Bl B .‘f%ﬂg%séﬁ@?ﬁﬁra?ﬂé@%@oqéff PR & RIS

wexgﬁthﬁem@@m leAsteNT,000) subk lagds 1¢8 9250060, 30dh @& 100,000 or
ositions that roduce one or nore appearance

hlgheéf frTrgétp@hsLU@waa@ fP@ﬂI'@@?ﬁﬁ'@eemB‘é@meé‘é%Bﬁéé hyigexyl ppgber of
less tﬁﬁﬁ%ﬁoup?@%ﬂra%sl‘é?ﬁﬁ%n ét‘};]diﬁrse%%ﬁ‘%% le&h@%ﬂ%ﬁaﬁ%sg%e film-
ot osensi'ti vit romsm oni ocnrom sm an
formmgulporyuoé‘taage res@nimb yemarally presentin taéfcmatmg mmosmowmgreater
can provi dﬁ{ ot her percepti bl e F r{)ertl es

than gpot; ?toywssg BRACEPE SULR aé gRBRLEr than ahgHt &%\aaqgﬁ{gﬁgrcent and

less B S0 elBht B oe R SRR bR BERGMEReE Rt o e
coating is viewed at dlfferent angl es. Exanple col or
effect conpositions are identified in U S. Patent
Application Publication No. 2003/0125416, i ncor porated
herein by reference. Additignal color effect
conmpositions can include transparent coated mca
and/ or synthetic mca, coated silica, coated al um na,
a transparent liquid crystal pignent, a liquid crystal
coating, and/or any conposition wherein interference
results froma refractive index differential wthin
the material and not because of the refractive index



[ 0030] The present coating conpositions may al so
optionally include other ingredients such as
waermssilsknkers, extenders, ultra-violet (UV) apsDUB®DS046172

light stabilizers, plasticizers, surfactants, leveling

agents, adhesion pronoters, rheology nodifiers,

hi ndered am ne |ight stabilizers (HALS), and wetting
weighgsiithe curedicéaingl FRIFRUBINPH, tHE WeigH G aresahr r@8h ¢8Rbe

based on the total solid weight percent of the coating
mﬂw@@%ﬁ@§¥¥ﬁ%%W?@hbéeﬁﬁﬁF|ed to the substrate. Suitable
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car bodi i ? may be preferred in sone applications
addeg@as:A Rartig %Q?fﬂ%nt feompprtiont & the gohnrethaandisprtuion. Stitable
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copob/ummwtdmfvmm roenahenstpréPansel thdughesroalston fsgredrizationhe

[id wei the cured co
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non-limting enbodi nent, the odor effect conposition

hereipgihedgipr ?@graé‘&d“fi‘?%énlf sePstapeRIthat impadsicelof nadorether

opac®y aR@Mr bﬁ%trr\‘/?srual éﬁ@&% gé‘@ém?&v#xép | 1602} drﬁlgt can be added to
conponents i nclude one ture- ancers a

the coatmg)rmeartyrmntabta‘fme S amdidtate phsticles) kiipeesistsisolutions

ecoatn In one non-limtin

ance
andid TBkRs naanSle ol asiatat {hES 0 G TRPRES OO cansap used n
thecééh;{d]@ftﬁ@%{ré&g}t iMentiggd herein, the term"soft feel™
neans the coated substrate exh| bits an altered tactile
[0021]r oper Exagpit calorants ineldet igmeats; etyesanddiath such astthbse

use e B BHRL S P8 L SRR a0 Meocipon

(DCMAIAS el ablspesial fddt @BiHDsABABL A eslef it nY@yXinaggétﬂoVéﬁample
afma npl e S|I|caflatten|ng agents can i ncl ude ACENVA

lyiped 50ld RopdeT Whiah isa0sebindiut watiapleayngdar e @omqhtms of
| [ |
use. USSP chfb SUANBLE ] SF0F bG8 o ron
agglopegratedny| ene vvaxes or natural waxes such as paraffin
[oozﬂnd/ or -car na anot her, non-limtin

tbodi FEATPY REMA aPdloB AR COREPOS gy rhut age not
limite#itd NtdibaRSle RRINGRINRIAIEAE pipSent, hS GhbnodR, dR%3GPH ohthol AS
components that wll inpart a lar'ger "soft-segment
salt ty Eﬁkﬂs) l}?QﬂZFTBId@Z@Ianeb@ﬂﬂﬁ@éatlmmlaésompblxudemdohnone

|souno%‘i’b %bﬁ?ﬁé{éﬁé $E%ﬂ%ﬁ§%ﬁ”%oéb’”?ﬁ nﬁ(ﬂ%l q%n y, p%\é%lo | able
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substrates, polymeric bladders filled with liquid
f'avarﬁalqmePvr@nmraaaea@h@nthrw \Wiaxazier traamlﬁarbog\agn and/ or
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mat eri al that conprises a open cell foam and/or cl osed
cell foam As used herein, the term"open cell foant
means that the foam conprises a plurality of

i nterconnected air chanbers; . As used herein, the term
“cl osed cell foant neans that the foam conprises a
series of discrete closed pores. Exanple foam
substrates include polystyrene foans,

pol ynet hacryl i m de foans, polyvinylchloride foans,

pol yur et hane foans, pol ypropyl ene foans, polyethyl ene
foanms, and pol yol efinic foanms. Exanpl e pol yol efinic



WD 2006/ 071643PCT/ US2005/ 046172 EXAMPLES [0037] The
followi ng exanples are intended to illustrate various
wasments40f the present invention and are not pat/esmesiosc172
tolimt the disclosure or clainms of the invention.
EXAMPLE 1 [0038] Sanpl e Coatings 1-7 were prepared by
m xi ng the conponents shown in Table 1. TABLE 1
carbosdarikearsampitereSthplenf Sahp ternSamgmhentSandpdador8dfleecan bg)used

intercl%ar#gaga bi?’y; (a)

[0023] Example dyes include, but are not limited to, those which are solvent
and/or aqueous based SU‘Ch as pthalo green or blue, iron oxide, bismuth vanadate,
anthraquinone, perylene, aluminum and quinacridone.

[0024] Examplé tints include, but are not limited to, pigments dispersed in
water-based or water miscible carriers such as AQUA-CHEM 896 commercially
available from Degussa, Inc., CHARISMA COLORANTS and MAXITONER
INDUSTRIAL COLORANTS commercially available from Accurate Dispersions
division of Eastman Chemical, Inc.

[0025] As noted above the colorant can be in the form of a dispersion
including, but not limited to, a nanoparticle dispersion. Nanoparticle dispersions can
include one or more highly dispersed nanoparticle colorants or colorant particles that
produce a desired visible color and/or opacity and/or visual effect. Nanoparticle
dispersions can include colorants such as pigments or dyes having a particle size of
less than about 150 nm, such as less than 70 nm, or less than 30nm. Nanoparticles
can be produced by milling stock organic or inorganic pigments with grinding media
having a particle size of less than 0.5 mm. Example nanoparticle dispersions and
methods for making them are identified in U.S. Application Publication No.
2003/0125417, which is incorporated herein by referenée. Nanoparticle dispersions
can also be produced by crystallization, precipitation, gas phasé condensation, and
chemical attrition (i.e., partial dissolution). In order to minimize re-agglomeration of
nanoparticles within the coating, a dispersion of resin-coated nanoparticles can be
used. As used herein, a “dispersion of resin-coated nanoparticles” refers to a
continuous phase in which is dispersed discreet “composite microparticles” that
comprise a nanoparticle and a resin coating on the nanoparticle. Example
dispersions of resin-coated nahoparticles and methods for making them are
identified in U.S. Serial Application No. 10/876,315 filed June 24, 2004, which is
incorporated herein by reference, and U.S. Provisional Application No. 60/482167

filed June 24, 2003, which is also incorporated herein by reference.
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[0026] Example special effect compositions that may be used in the coating of
the present invention include pigments and/or compositions that produce one or
more appearance effects such as reflectance, pearlescence, metallic sheen,

- phosphorescence, fluorescence, photochromism, photosensitivity, thermochromism,
goniochromism and/or color-change. Additional special effect compositions can .
provide other perceptible prdperties, such as opacity or texture. In a non-limiting
embodiment, special effect compositions can produce a color shift, such that the
color of the coating changes when the coating is viewed at different angles.
Example color effect compositions are identified in U.S. Patent Application
Publication No. 2003/0125416, incorporated herein by reference. Additional color
effect compositions can include transparent coated mica and/or synthetic mica,
coated silica, coated alumina, a transparent liquid crystal pigment, a fiquid crystal
coating, and/or any composition wherein interference results from a refractive index:
differenﬁal within the material and not because of the refractive index differential
between the surface of the material and the air.

[0027]. In certain non-limiting embodiments, a photosensitive composition
and/or photochromic compoéition, which reversibly alters its color when exposed to
one or more light sources, can be used in the coating of the present invention.
Photochrqmic and/or photosensitive compositions can be activated by exposure to
radiation of a specified wavelength. When the composition becomes excited, the
vmolecular structure is changed and the aitered structure exhibits a new color that is
different from the original color of the composition. Wh'e‘n the exposure to radiation
is removed, the 'phbtochromic and/or photosensitive composition can return to a

~ state of rest, in which the original color of the composition returns. In one non-
limiting embodiment, the photochromic and/or photosensitive composition can be .
colorless in a non-excited state and exhibit a color in an excited state. Full color-
change can appear within milliseconds to several minutes, such as from 20 seconds
to 60 seconds. Example photochromic and/or photosensitive compositions include
photochromic dyes. , '

[0028] In a non-limiting embodiment, the photosensitive composition and/or

“ photochromic composition can be associated with and/or at least partially bound to,
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such as by covalent bonding, a polymer and/or polymeric materials of a
polymerizable component. In contrast to some coatings in which the photosensitive
composition may migrate out of the coating and crystallize into the Substrate, the
photosensitive composition and/or photochromic composition associated with and/or
at least partially bound to a polymer and/or polymerizable component in accordance
with a non-limiting embodiment of the present invention, have minimal migration out
of the coating. Example photosensitive composition's and/or photochromic
compositions and methods for making them are identified in U.S. Application Serial
No. 10/892,919 filed July 16, 2004 and incorporated herein by reference.
[0029] In general, the colorant can be present in the coating composition in
any amount sufficient to impart the desired visual and/or color effect. The colorant
may comprise from 1 to 65 weight percent of the present composmons such as from
| 3-to 40 weight percent or 5 to 35 weight percent, with weight percent based on the
total weight of the compositions.
[0030] The present coating compositions may also optionally include other
ingredients such as cross-linkers, extenders, ultra-violet (UV) absorbers, light
stabilizers, plasticizers, surfactants, leveling agents, adhesion prombters, rheology
modifiers, hindered amine light stabilizers (HALS), and wetting agents in a total
amount of up to 80 weight percent based on the total solid weight percent of the
- coating composition to be applied to the substrate.. Sﬁitable cross-linkers include
carbodiimides, azidines, melamines, bisoxazolidine, acid-catalyzed formaldehydes,
and/or isocyanates. Water-based carbodiimides may be preferred in some
appﬁcations because they do not contribute a significant amount of organic solvents
to the coating composition. When a cross-l‘inker is used, it is generally present in an
amount of up to about 50 weight percent, based on the total solid Weight of the cured
coating. '
[0031] Additional optional coating additives include odor effect compositions,
which impart a desired 6dor to the coating and/or limit undesired odors from
developing over time. Example odor effect compositions can include fragrance

additives, such as perfumes and/or colognes, and/or odor masking compositions,
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such as deodorants. In a non-limiting embodiment, the odor effect composition can
comprise additives that produce or emit the smell of new leather.

[0032] Other suitable coating components include one or more texture-
enhancers that improve the surface feel and/or that enhance stain resistance of the
coating. In one non-limiting embodiment, the texture-enhancer imparts a soft feel to
the coating. As used herein, the term “soft feel” means the coated substrate exhibits.
an altered tactile property such as a simulated velvet or leather tactile feel when
touched. The texture-enhancer can be an additive that can be added to the coating
composition such as silica flattening agents and/or wax additives. Example silica
flattening agents can include ACEMATT OK 412 and ACEMATT TS 100
commercially available from Degussa, Inc. Example wax additives can include
polytetraethylene oxide, fluorinated waxes, polyethylene waxes, or natural waxes
such as paréfﬁn and/or carnauba wax. In another non-limiting embodiment, the
texture-enhancer can be incorporated within the polyurethane resin itself. For
example, components that will impart a larger “soft-segment” to the polyurethane can
be used. Examples include polytetramethylene ether glycol commercially available
under the name TERATHANE 2000 from Invista, Inc.

[0033] Example compressible substrates include foam substrates, polymeric
bladders filled with liquid, polymeric bladders filled with air and/or gas, and/or

- polymeric bladders filled with plasma. As used herein the term “foam substrate”
means a polymeric or natural material that compriseé a open cell foam and/or closed
cell foam.‘ As used herein, the term “open cell foam” means that the foam comprises
a plurality of interconnected air chambers. As used herein, the term “closed cell
foam” means that the foam comprises a series of discrete closed pores. Example
foam substrates include polystyrene foams, polymethacrylimide foams,
polyvinylchloride foams, polyurethane foams, polypropylene foams, polyethylene
foams, and polyolefinic foams. Example polyolefinic fbam_s include polypropylene
foams, polyethylene foams and/or ethylene viny! acetate (EVA) foam. EVA foam can
include flat sheets or slabs or molded EVA forms, such as shoe midsoles. Different

types of EVA foam can have different types of surface porosity. Molded EVA can
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comprise a dense surface or “skin”, whereas flat sheets or slabs can exhibit a porous
surface. |

[0034] The coatings of the pfesent invention can be applied to the
compressible substrate by any conventional coating application means. Example
coating application means include spraying, slot coating, roll coating, curtain coating,
dipping, screen printing, brushing or rod coating. In some embodiments, the coating
is applied to substantially all of an entire exterior surface of the compressible ‘
substrate. In other efnbodiments, the coating is applied to a portion of an exterior
surface of the compressible substrate.

[0035] In one non-limiting embodiment, an article of manufécture méy
comprise any manufactured or fabricated product comprising a compressible
substrate. In a non-limiting embodiment, fhe article of manufacture can comprise
footwear and/or a footwear component. As used herein, the term “footwear” includes
shoes, including athletic and sport shoes, men’'s and women's dress shoes, men’s
and women'’s casual shoes, children’s shoes, sandals, including flip-flops, boots,
including work boots, outdoor footwear, orthopedic shoes, slippers and the like. As
used herein, the term “footwear component” includes any part or portion of footwear
including a compressible substrate. Example footwear components include soles,
midsoles, upper materials and liners. Midsoles and soles can comprise an ethylene
vinyl acetate foam.

[0036] As used herein, unless otherwise expressly specified, all numbers such
as those expressing values, ranges, amouhts or percentages may be read as if
prefaced by the word “abouf", even if the term does not expressly appéar. Any
numerical range recited herein is intended to include all sub-ranges subsumed
therein. As used herein, the singular forms of “a”, “an” and “the” include plural
referents. Accordingly, while the invention has been described in terms of “an”
aqueous polyurethane and “a” colorant, one or more aqueous polyurethanes and/or
colorants can be used. Similarly, any nufnber or combination of other_components
described herein can be used according to the present invention. Also, as used
herein, the term “polymer” is meant to refer to prepolymers, oligomers and both

-homopolymers and copolymers; the prefix “poly” refers to two or more.
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EXAMPLES
[0037] The following examples are intended to illustrate various aspects of the

present invention and are not intended to limit the disclosure or claims of the

invention.
EXAMPLE 1 .
[0038] Sample Coatings 1-7 were prepared by mixing the components shown
in Table 1.
TABLE 1
Sample | Sample | Sample | Sample | Sample | Sample | Sample
1(q) 2(g) 3 () 4(q) 5(q) | 6(a) 7(q)
Polyurethane 81.75 - - - -- -- -
Dispersion 1
Polyurethane - 83.27 69.49 53.33 52.41 56.31 |- 59.75
Dispersion 2 '
Carbodiimide 14.60 16.03 18.87 14.47 14.23 14.37 15.25
. Crosslinker'
Polyurethane . 0.50 0.70 - - -- -- -
Dispersion 3 ]
Defoamer’ 0.25 0.70 - - - -- -
White Tint® - - - 26.20 15.14 -- --
Blue Tint* - - -- - 6.09 - -
Green Tint® - - -- - 0.64 - -- -
Red Tint’® - -- -- - -- 23.56 25.00
Black Tint” - -- - - -- - -
Solvent® 1.00 -- - - - -- -
DI Water 1.90 [ 1164 6.00 11.29 5.76 -
Equivalent Ratio 1.0:1.0 1.0:1.0 1.0:1.0 1.01.0 1.0:1.0 1.0:1.0 | 1.011.0
PU:Crosslinker : '

CARBODILITE V02-L2, from Nisshinbo Chemicals

A|r Products MD-20 Defoamer

OneSource 9292-T1467 white tint, from PPG Industries, Inc.
OneSource 9292-1.8843 blue tint, from PPG Industries, Inc.
OneSource 9292-G9463 green tint, from PPG Industries, Inc.
OneSource 9292-R3817 red tint, from PPG Industries, inc.
OneSource 9292-B3546 lamp black tint, from PPG Industries, inc.
® DOWANOL PM, from Dow Chemucal from PPG Industnes Inc

-11-
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[004(HqU| valil 8atresidiagh pragust hed 4. sqlide4onteing of 834 weight percent

o con t _of er cent
mea%’ur%@q‘gr eﬂé‘ﬂo@r %tnekﬁ%ra'};\%g@lv ?’j ’ fg%ﬁg@fnaé’gglﬂg ahd a weight
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[ 0041] 1552. 0 of above prepol yner at

f 1497
[004136C vvagggéj@ého oa}g}vegyeﬁpl,qu@*%@ (@ was added over 25 minutes to a
solution of 2259.9 g de-ionized water, 40.6 g adipid acid dihydrazide and 52.2 g

dimethyl ethanol amine stirring at 21°C and at 500 rpm in a cylindrical gallon reaction
flask equipped with baffles, double pitched bladed stirrer, thermocouple and
condenser. The dispersion temperature after this addition was 36°C. The reaction
contents were stirred until no evidence of ijsocyanate was observed by FTIR.

[0042] This dispersion was transferred to a flask equipped with a stirrer,
thermocouple, condenser and a receiver. The dispersion was heated to 60°C and
methyl ethyl ketone and water was removed by vacuum distillation. | _

[0043] - The final dispersion has a solids content of 38.7 weight percent
(measured from one hour at 110°C), a Brookfield viscosity of 144 centipoise using a
#2 spindle at 60 rpm, an acid content of 0.171 meq acid/g, a base content of 0.177
meq base/g, a pH of 8.26, a residual methyl ethyi ketone content of 0.15 weight
percent and a weight average molecular weight of 95536.in DMF.
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nunber reaches 0. [0051]The coating was al so applied
to EVA foam and manual ly fl exed at a 180 angle in a
backwar ds and forwards dirdétion for approxi mately one
m nut e. Change i n appearance, including the crack
severity, was visually evaluated. The results of the
above-described tests are shown in Table 2. WO
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EVA Foam Type



Initial Adhesion Post Hum dity Adhesion Post Hum dity
Blistering Flexibility Sanple 1 Sheet 5 5 8VF No _
woreearieeoat i ng cracking, | oss of adhesi on or BOTHUS®OH/0M6172
appear ance Sanple 2 Sheet 5

the same 1-5 scale. The coated foam was also tested for post humidity blistering
according to ASTM Standard D714. Post humidity blistering was measured on a
scale of 0-10 with a blistering frequency of Dense (D). Medium Dense (MD),-
Medium (M), Few (F), Very Few (VF) and None (N). The 0-10 scale refers to the
size of the blisters wherein 10 is no blistering, 9 is blistering visible with a |
microscope, 8 is blistering visible to the naked eye and progressively getting larger
as the number reaches 0.

[0051] The coating was also applied to EVA foam and manually flexed at a
180° angle in a backwards and forwards direction for approximately one minute.
Change in appearance, including the crack severity, was visually evaluated. The

results of the above-described tests are shown in Table 2.
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4 8VF No visual coating cracking, |oss of adhesion or

change in appearance Sanple 5 Sheet 5 - - No visual
w@ombongsxr acki ng, | oss of adhesi on or change POT/US2005/046172

appearance No visual cracking, |oss of adhesion or

change i n appearance No visual cracking, |oss of

adhesi on or change in appearance No visual cracking,
| oss of adhesion or chahgéﬂLﬁiéppearance Sanpl e 5

Cod¥Rhdeq BORE oM, OFOT Ejnpiar Post Humidity | Post Humidity | - Flexibility
Sample Type Adhesion Adhesion Blistering

Sample 1 Sheet 5 5 8VF No visual
coating
cracking, loss
of adhesion
or change in
appearance

Sample 2 Sheet 5. 4 8VF No visual
coating
cracking, loss
of adhesion
or change in
appearance

Sample 5 Sheet 5 - - No visual
coating
cracking, loss
of adhesion
or change in
appearance

Sample 5 | Molded Shoe 5 - - No visual
Midsole cracking, loss
of adhesion
or change in
appearance

Sample 6 Molded Shoe 5 - - No visual
Midsole cracking, loss
of adhesion
or change in
appearance

. Sample 7 Molded Shoe 5 5 - No visual
Midsole : cracking, loss
' of adhesion
or change in
appearance

EXAMPLE 2

[0052] Commercially available flip-flops made of EVA foam were partially
coated with the coatings of Samples 1,2, 3 and 4 of Example 1; a portion of the flip
"flop was coated with the sample coating and the'remainder left uncoated. The flip-
flops coated with Sample 1 exhibited a “soft-feel” tactite property when touched.
[0053] The flip-flops boated with Samples 1, 3 and 4 were experimentally
tested by wearing them for two consecutive weeks for a period of 6-7 hours a day.
In each case, the portion of the flip-flop that was coated with a Sample éoating was
notably cleaner than the uncoated portion. Less dirt adhered to the portion of the

" flip-flop coated with the Sample coatings than the portions that were left uncoated.
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Sanpl e 6 Mol ded Shoe M dsole 5 . Sanpl e 7 Mol ded
Shoe M dsole 5 5 EXAMPLE 2 [0052] Conmercial ly
waydshalghe flip-flops made of EVA foam were papc¢irabiogsiode172

coated with the coatings of Sanples 1, 2, 3 and 4 of
Exanple 1; a portion of the flip flop was coated with
the sanpl e coating and the remai nder |eft uncoated.
The flip-flops coated with Sanple 1 exhibited a

The posisis-of éleg fliptfiansi ¢aated vbramplaed anslit Biskinot] HoBs3Thiess of

fliR- ted. with ml . 4 .
adhes&rﬁpgpé h@%&%@&@ rﬂgm‘f\éxked §§We8§ty%ﬂe§ \A?e%(rjmg, Mg\[/gver, a series of
micro-cracks having a size of less than 2 mm developed in some areas. The portion
of the flip-flops coated with Sample 1 did not show any loss of adhesion, maintained

coating integrity and did not develop visible micro-cracks.

EXAMPLE 3. _
[0054] Sections of commercially available off-the-shelf DADA brand shoes
were masked-off with tape. The EVA foam midsoles were cleaned with isopropyl
alcohol and the coating of Sample 4 was spray applied according to the procedure of
Example 1 using the DEVILBISS gun, and cured at 140°F for 10 minutes to a dry film
thickness of 1-2 mils. The shoes were experimentally tested by wearing them for a .
period of 3 months from summer to early fall on a nearly daily basis. The sections of
the shoes that were coated with the coating of Sample 4 were visually cleaner than
the un-coated sections. The coating maintained adhesion and coating integrity.
[0055] After three months of wear, one shoe was placed into a standard
residential washing machine and washed with laundry detergent. The washed shoe
also maintained coating integrity and adhesion in the coated sections. The coated
sections of the wéshed shoe wére visually cleaner than the coated sections of the

unwashed shoe.

EXAMPLE 4
[0056] EVA foam coated with the coating of Sample 7 was sent to a shoe-
manufacturing facility where it was incorporated into a prototype shoe. In this
example, the coating of Sample 7 was applied directly to the EVA foam substrate,
using the DEVILBISS gun and cured at 140°F for 10 minutes. The coated EVA foam
withstood the rigors of the shoe-fabrication process without showing any visual loss

of adhesion, loss of coating integrity, cracking or peeling.
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tested by wearing themfor two consecutive weeks for a

period of 6-7 hours a day. In each case, the portion
w®@boobhwiehd i p-fl op that was coated with a Sanpl Bcyosionge172

was not ably cl eaner than the uncoated portion. Less

dirt adhered to the portion of the flip-flop coated

with the Sanple coatings than the portions that were

| eft uncoated. The portgoampele the flip-flops coated

with Sanples 3 and 4 di d not show any | oss of adhesion
[00%41d t he%@@ﬁ“ﬁ@uﬁwuﬁﬁa@tﬁécf\m Sitiseleyof two BIADEX shoes were

i . I 211 es;,0f _m cro-cracks. havi ng ,
coattB3iitDfirg ARERIR Torrd BT Pl bl Shake Gt otarne first
formuatidronas prdueeti Iyraddingd $0 gosttAGmMUrR tiSesmte uhall Sofgitation

show any | oss of adhesion, naintained coating
to aipreBRtyePf 30 af eolieretirnadispersian BiaedriZcy of carhokimide.

IVPL ' i al avai | gbl e

OO hor 25 8P PO RAIGKT ARt pEER Bl i namo-
pignendelispEneedEvaly retiname dagliesolorirs t6 banaafixtd 6 37.0 g of

VL EQRL O | al cohgl d the coating of Sanple 4 was
POy e isPRIsiomd coPdl g QU GartRsiphde e dhecies naxeigreent
dispbfdedtadiR ddidfa L - i

pm'. nut_e@ht_ 0 a d|rq ?N?i@lp?ﬁt Cle?%e@gk@% %b&elén%glgﬁ.g%ggrﬁlggscharge
A, agidentisiagar Takiatamity a Eswdes bipdesmei sigintdssrstéaibeaker. The pre-

_ ' 3 t froms r fall_on a )
e s o PBIEEINIARE SHIERGEARUBTERY bz il psfor 15
minutes end traheférigdtto d fefir feak rdlthdPbotRAH 8K .‘éqmg)g%d Wit 1Y
Overﬁlﬁg(ﬁner than the un-coated sections. The coating

SHirele §OREARSAroplealaNic demPaLRtune: prgbet gnd ROMEEIEN t er

f e pl aced intg a
atmdph e e et PEPUIALR FaE A TRl R0 ek e ¢
MICR@GWUHDIZER endeves adde \weathbéidskhTaeabapermifd & thed

icrsoat | %I nt egrl %%jnangqoadh sion in the coated sections.
MICTGRHIUSERT WS SEUSISThE H°G nEsallieterizatien wasdnitiateddiv gdding
Cha®lef@ N8 idbh ke i f 0e.
LR R R 8 S0 b IR BrGRgRR o
also wiaftfied in hakleskenthe terapafabee aftimelfeantioniimgefssd 10 56°C. The

: ' [ perated into a prototype shoe. In
final BRI ng IR B 28 OB Rl afleerfhaP Wonadh b e ookiel
viscadity sl 87 ¢ms.t he EVA foam substrate, using the _
DEVI LBI SS gun and cured at 140F for 10 m nutes. The
coated EVA foamw thstood the rigors of the
shoe-fabrication process w thout show ng any vi sua
. loss of adhesion, |loss of coating integrity, cracking
or peeling. WD 2006/ 071643PCT/ US2005/ 046172 EXAMPLE 5
[ 0057] The previously uncoated EVA m dsol es of two DADA
-shoes were coated with two different fornul ati ons of
tinted pol yurethane dispersions. The first fornulation
was produced by adding 10 g of alum numtint paste
under slow agitation to a prem xture of 73 g of
pol yur et hane di spersion 2 and 17 g of carbodiim de.
[ 0058] The second formul ati on was produced by addi ng 50
g of blue nano- pignent dispersed pol yurethane acrylic
colorant to a prem xture of 37.0 g of pol yurethane
di spersion 2 and 9.09 of carbodiimde. The bl ue
nano- pi gnent di spersed acrylic colorant was produced
by making a pre-enmul sion by stirring charge A as
identified in Table 3, with a Cowl es blade in a
stainl ess steel beaker. The pre-emnul sion was then
recycled through a M CROFLUI DI ZER ML10T at 8, 000 psi
for 15 mnutes and transfepged to a four neck round
bottom fl ask equi pped with an overhead stirrer,
condenser, electronic tenperature probe, and a
ni trogen atnosphere. Charge B, as identified in Table
3, was used to rinse the M CROFLU DI ZER and was added
to the flask. The tenperature of the m croenul sion was
adjusted to 30C. The pol ynerization was initiated by



WD 2006/ 071643PCT/ US2005/ 046172 TABLE 3 Bl ue

Nano- Pi gnent Di spersed Pol yurethane Acrylic Coating
WEDEEQ 1648 Pi gment Di spersion' including Acrpti/g52005/046172

138.0 g 428.6 g Pol yurethane/urea Pre-polymer Methyl

nmet hacryl ate 120.0 g Monobutyl ether of propyl ene

glycol 90.0 g Charge B

TJABLE 3

Blue Nano-Pigment Dispersed Polyurethane Acrylic Coating
Charge A
Pigment Dispersion’' including Acrylic? 138.0¢g
Polyurethane/urea Pre-polymer® 4286 g
Methyl methacrylate 1200g
Monobuty! ether of propylene glycol 900g
Charge B
Water 40.0g
Charge C
Sodium metabisulfite 06¢g
Ferrous ammonium sulfate ' , 0.1g
Water _ 10.0 g
Charge D
70% t-butyl hydroperox'ide 06g
Water 10.0g

! Pigment dispersion was prepared by mixing 45.0 g of Acrylicz, 473.0 g deionized water, 45.0 g of
phthalo blue at 2% solid weight, and 1800.0 g glass beads having a mean diameter of 71 microns,
commercially available from Potters Glass, Inc. The mixture was milled at 5,000 rpm for 6 hours. The
progress of the milling was monitored by measuring the visible spectra of samples and observing the
decrease in absorbance at a wavelength of 400 nm. During the course of the milling, 200 g of
additionat water was added as needed to offset the increasing viscosity of the mixture. The mixture
was filtered through a 1 micron felt bag to remove the glass beads. The product has a non-volatile
content of 7.58%. .

Z Acrylic was produced by mixing 20.0 g magnesol and 120.0 g toluene in a 2 liter flask with air-stirrer,
thermocouple and azeotropic distillation set-up. The mixture was heated to reflux and water was
azeotroped off. The mixture was then cooled and put under a nitrogen bianket. 7.5 g of 2,2"-dipyridy!
and 6.1 g of copper (0) powder were added to the mixture while maintaining the nitrogen blanket.
30.4 g para-toluenesulfonyl chloride was also added to the mixture while maintaining the nitrogen
blanket. 169.2 g benzylmathacrylate and 20.0 g glycidyl isopropyl ether were added to an addition
funnel and sparged with nitrogen for 15 minutes prior to addition. The 169.2 g benzylmathacrylate
and 20.0 g glycidyl isopropyl ether was then added to the reaction flask and the mixture was heated
carefully to 70°C. When the solids reached 60.7%, 888.3 g MPEG(550)MA and 250.0 g toluene were
charged to an addition funnel and sparged with nitrogen for 15 minutes. The 888.3 g MPEG(550)MA
and 250.0 g toluene were then added to the reaction over 30 minutes while maintaining a 70°C
reaction temperature. The reaction was heated for 6 hours and then cooled and stirred overnight
under a nitrogen blanket. The reaction mixture was thinner with 500 g of toluene and then filtered
through a cake of magnesol to remove the residual catalyst. The solvent was removed under vacuum
yielding a resin at 98.4% solids.

3 Polyurethane/urea pre-polymer was produced in a four neck round bottom flask equipped with an
electronic temperature probe, mechanical stirrer, condenser, and a heating mantle. 269.8 g N-methyl-

-19 -



Water 40.0 q Charge C Sodi um net abi sulfite 0.6
Ferrous amonium sulfate 0.1 g Water 10.0 q Charge D
WO 2006/071643 PCT/US2005/046172

pyrrotidinone. 91.1 g hydroxyethyl methacrylate (HEMA), 234.7 g dimethylolpropionic acid (DMPA),
2.2 g triphenyl phosphite, 2.2 g dibutyltin dilaurate and 2.2 g butylated hydroxytoluene were stirred in
the flask at a temperature of 100°C until all solids were dissolved. 700.0 g poly(butylene oxide)
having a number average molecular weight of 1000 was added and the mixture was cooled to 70°C.
1,100.4 g 4 4’-methylenebis(cyclohexyl isocyanate) was added over a 15 minute period. 481.8 g butyl
methacrylate was used to rinse the addition funnel containing the isocyanate and the temperature of
the mixture was then held at 80°C for an additional 3 hours. 642.5 g butyl acrylate was added over a
ten minute period. The resulting composition was identified as Charge A. In a separate flask, 4,263.3
g water, 124.7 g dimethylethanolamine, 73.6 g diethanolamine and 42.1 g.ethylenediamine were
heater to 60°C. The resulting composition was identified as Charge B. Charge A was added to
Charge B and the resulting mixture was cooled to room temperature. The final product was a white
emulsion with an acid value of 15.2, a Brookfield viscosity of 800 centipoise, a pH of 7.37, and a
nonvolatile content of 28.4%.

[0059] Each of the formulations was spray applied to the EVA foam midsoles,
as d_eé.cribed in Example 2, using the DEVILBISS gun and cured at 140°F for 10
minutes and evaluated to determine adhesion and blistering. As shown in Table 4,
the results were excellent, although sag was an issue and., accordingly rheology

optimization was initiated.

TABLE 4
Formulation Shoe Substrate | Initial Adhesion | Post Humidity 10 Days
' ' Adhesion/Blistering
Aluminum Tint Paste EVA foam 5 5710
Formulation sheet
Blue Nano-Pigment EVA foam 5 5710
Dispersed Polyurethane | sheet
Acrylic
EXAMPLE 6

[0060] A Coating composition was made by mixing 47.49 g of polyurethane

dispersion 2 with 12.40 g CARBODILITE V02-L2, and 40.11 g of photochromic
urethane acrylate in a beaker. The photochromic urethane acrylate was produced
by adding the ingredients shoWn in Table 5 in the order described to a four neck
round bottom flask equipped with an electronic temperature probe, mechanical

stirrer, condenser and a heating mantle.
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Post Hum dity 10 Days 1 Adhesion/Blistering 5/ 10
Al um num Ti nt Paste Formul ati on EVA foam sheet 5 Bl ue
wNaowernAicgerent Di spersed Pol yuret hane Acryl i c BWA/USR03/046172

sheet 5 5/ 10 EXAMPLE 6 [O0060]A coating conposition
was made by m xing 47.49 g of pol yurethane di spersion
2 with 12.40 g CARBODI LI TE V02-L2, and 40.11 g of

[00643h0t OC Y REHeEs Waeﬁchwé}%rﬁ@édﬂr@h?s bithds G Kt‘ﬁfn h%J%ebe described
phot ochrom ¢ urethane acryl ate was pro uced J@

above fier puigpees ehtigsteionnitivill balsivident tothdse scknkaaenn the art that

r ound otto flas ped
num B3 s o S B e PHRenp PUB o A Gare wihout
depaﬁtnlgrffc&ﬁih@ﬂﬂ/@ﬂﬂéﬁ@sfﬂéﬂnéd efde éﬁ%@d'@ imsV\O

2006/ 071643PCT/ US2005/ 046172 TABLE 5 Photochron1c

-uret hane acryl ate Charge A

-22.



Tol uene 18.33q Bl ue Photochromic dyel 3.03 g
Dibutyltin dilaurate 0.01 g Butyl ated hydroxytol uene
0.01 g Charge B Conposition 02 6.6 q

WHAT IS CLAIMED IS:

1. An article of manufacture comprising:
a compressible substrate; and
a coating on at least a portion of the compressible substrate
deposited from a coating comprising an agueous polyurethane resin having a
hydroxyl number of less than 10, and a colorant,
wherein the compressible substrate comprises a foam and is

prepared through the process of casting prior to deposition of the coating.

2. The article of manufacture of claim 1, wherein the hydroxyl number
is less than 5.

3. The article of manufacture of claim 1, wherein the polyurethane has

a molecular weight of at least 10,000.

4. The article of manufacture of claim 1, wherein the coating is

substantially solvent-free.

5. The article of manufacture of claim 1, wherein the colorant

comprises a special effect composition.

6. The article of manufacture of claim 5, wherein the special effect
composition includes a photosensitive composition and/or a photochromic

composition.

7. The article of manufacture of claim 6, wherein the photosensitive
composition and/or photochromic composition is associated with a polymer

and/or polymeric material of a polymerizable component.
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Charge C Conposition Ei 2.69 g Charge D

Tol uene 4.0 q Blue photochrom c dye

3, 3-di (4- met hoxyphenyl) -6, 11, 13-tri met hyl- 13- (2 (2-(2-
hydr oxyet hoxy) et hoxy) et hoxy) - 3H, 13H-i ndeno[ 2, 1- f i napht
hp[ 1, 2- b] pyran 2

2-heptyl-3, 4-bi s(9-i socyanatonyl) - 1-pentyl -cycl ohexane
32- (di caprol actone)ethyl acrylate [0061] Charge A was
stirred in the flask and heated to a tenperature of

90C f@r 30rHy sHitieDf nfdRFSRUR dFasairds! G‘M\ér@mtthé pﬁbtﬁsﬂéhgltlve
and the mxture was held at 90C for 60 ni nut

@apegitorcardier pheteekrortieleemansition is ?ﬁ'%ii}rpé%lé! besnd tae

GelzmbPindr BpOiierE mat§falttl calfneh i hisRenelly 2t ©
53. 4% neasured at 110C for one hour .

9. The article of manufacture of claim 1, wherein the colorant

produces a metallic sheen.

10.  The article of manufacture of claim 1, wherein the coating further

comprises a texture-enhancer.

11.  The article of manufacture of claim 1, wherein the coating further

comprises a carbodiimide cross-linker.

12.  The article of manufacture of claim 1, wherein the coating further

comprises an odor effect composition.

13.  The article of manufacture of claim 1, wherein the compressible

substrate comprises olefinic foam.

14.  The article of manufacture of claim 13, wherein the olefinic foam

comprises ethylene vinyl acetate foam.

15.  The article of manufacture of claim 1, wherein the article of

manufacture is footwear and/or a footwear component.
16. A compressible substrate comprising a coating on at least a portion

of the substrate, the coating comprising an aqueous polyurethane resin having a

hydroxyl number of less than 10 and a colorant,
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[ 0062] The final conposition was blended with a | ow
l[ift inpeller blade attached to an air driven rotary
stirrer. The pol yurethane di spersion and carbodiim de
were bl ended as a 40:60 ratio. M xing was perforned
for five mnutes under | ow to nedium speed. The

m xture was filtered through 18 TXX pol yester

mul tifilanment nmesh into a clean receptacle. [0063] The
coating conposition was spray applied to EVA foam
subst i [ :

Subst rED (85 COERFEREE sy R rites EXBaRE AT propared
thealeyhtthe lprodess oicasting prer tbidgpositionof thaeasatingnoved
fromthe coating. WD 2006/ 071643PCT/ US2005/ 046172

[ 0064] Wher eas particul ar enbodi nents of this invention

have {ren Tirsedmpredsiplzosithstrate piucipias €8, wiierein the polyurethane
illustration, i be evident to those skilled in

it owll

haea maleeuian weightolAideast i0tQ%ns of the details of the
present invention may be made wi t hout departing from
the invention as defined in the appended clains. WHAT
| S CL18.MED HeSzompressiblelsubstrate of daien 36, wierginibegogting is
C [i,Sing; ressi bl e substrate; and
%\l%g%qtiamﬁ%wggﬁﬁggast a portion of the conpressible
substrate deposited froma coating conprising an
aqueous pal yurethane resin havi a droxyl nunber o
ass han T Camp essis orissets of Al T8 WRE G e ferafl

i§sS4 '§IU%%T0'E abRpesifehi ses a foamand is
%‘?‘gggﬁs;é?hg%ug t he pPocess of casting prior to
deposition of the coating. 2. The article of
manuf gcturge of cl ai ' d : i
"ass P G boribRlsSbte SR} Br iy 16 kAtiein [HRIg Sifect
cdmbposifion MeRIdeisra phstosensitivestdmpesificrsard/apa pbatoghromic

wei ght_ of at | east 10, 000. 4. The article of
RRMEPSIEPr e of claim 1, wherein the coating is
substantially solvent-free. 5. The article of

manuf acture of claim1, wherein the col orant conpri ses

a spe2ial Ehe eempeessive subgrate of claim 1§, whgeein fhe eglarapt
nufactu | aim5, wherein the special effect

gﬁ?’dé‘&%%@irﬁgtaﬁ?cﬁ%&%és a photosensitive conposition

and/ or a photochrom c conposition. 7. The

article of nuf act ure of claim6, . ej . .

phot 0dénsi T%@O%‘Bﬁ?ﬁ?ﬁ? iSUhStfa%S/oé F'aﬂﬂwét%ngﬁ‘%gﬂﬁ ‘ghe coating further

EOMRASES hktln-Msadept €d Wi th a pol yner and/ or
polyneric material of a polynerizable conponent.

23.  The compressible substrate of claim 16, wherein the coating further

comprises a carbodiimide cross-linker.

24. The compressible substrate of claim 16, wherein the coating further

comprises an odor effect composition.
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8. The article of manufacture of claim®6, wherein the
phot osensiti ve conposition and/ or photochromc
conposition is at least partially bound to a pol yner
and/ or polyneric material of a polynerizable

component . 9. The article of manufacture of
claim1l, wherein the colorant produces a netallic
sheen. 10. The article of manufacture of claim

1, wherein the coating further conprises a

text yre-e r : ti : ;
ranuPact ulBE bPEressig subpate PR SR EEWfeRin ing cqmpressibi
sQbstpate compriseaplefidid fobde cross- | i nker . 12. The
article of manufacture of claim11l, wherein the coating
further conprises an odor effect conposition.

13. 3Be afrhé ebmpréssima dliBstrate of efairfi| 28, Whéreiied Slefiniciéam
conpressi bl e substrate conprises olefinic foam

comprisag efinlans dnyfacatgtefeamiur e of claim 13, wherein

the ol efinic foam conprises ethylene vinyl acetate

f oam 15. The article of manufacture of claim

1, wker ei Mhelconpréssitle sabstnate wf alzinrid, whefein theeeompressible
and/ or .a f.oot wear conponent. 16. A conpressible
sEB%E?tPé?@fEWW?W gge'zl}oati ng on at |east a portion

of the substrate, the coating conprising an agueous

pol yur et hane resin having a hydroxyl npumber of | ess .

t han280 aAdnathed|abcaating a compresgile sulsiafe. comprising applying
C . i .

R SRR ATBLETR Sy aliesioien having a
hydpmoyl nirohendf lesethanatd and a colorant to At Iepist apontnresfdhs| e
subst ratt%!es\())eé l.aim 16, wherein the polyurethane has a
CROIPLESRTAP P@ﬂt?' of at |east 10, 000. 18. The
conpressi bl e substrate of claim 16, wherein the

coating is substantially solven

-free., .19. The
comp@ssi Bhe nagfhed of £lairg 28, futiher seMPHRBAPRIVinga primer layer
i y ' & !prioPtb applying the

R S S O g Priop o apping
cohting pewipabitienf ect conposition includes a

phot osensi tive conposition and/ or a photochromc

conposi tion. 21. The conpressible substrate of

cl ai 13016, Thieanethodtofielatral28; furthepcothprisingaapphtiag & ipcotective
sheen. 22. The conpressible substrate of claim
19¥8" Qe RbleAst A BORIGRGTGE FRRITILFOBRRTITL cq

t ext ur e- enhancer. 23. The conpressible substrate

of claim 16, wherein the coating further conprises a

car bédi i niThe roetbed-of claier28, wherein e cqmeressily substrate
t f.6lal Wheligbgmt he coating further

Cc%o Frslregé) egncegc?gﬂrd?ﬂé?c?oes& cgﬁ%%gl'tion. 25. The

conpressi bl e substrate of claim 16, wherein the

corrpr3ezs.3|

k}\l 1%otwear component, comprising a compressible foam substrate
having an exterior surface at least partially coated with a coating comprising an
aqueous polyurethane resin having a hydroxyl number of less than 10 and a

colorant.
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substrate conprises olefinic foam 26. The
conpressi bl e substrate of claim 25, wherein the

ol efinic foam conprises ethylene vinyl acetate foam
27. The conpressible substrate of claim 16, wherein
the conpressi ble substrate is a footwear conponent.
28. A nethod of coating a conpressible substrate,
conprising applying a coating conposition conprising
an aqueous pol yurethane resin having a hydroxyl nunber

o 7 conpr dedvBREcdnid B e 32 wkgSh o BRAEC

cOmprisas an pdiyuréthahbispeesion.i si ng appl ying a prinmer
| ayer directly to an exterior surface of the
conpressi bl e substrate prior to applying the coating

conpagi ti §Re footwear c@’rgf)o, & Ireldia B0 wneléh ihe8oating is
further conprising app I

ying a protective |layer over at
substentiallysaivendiiregf t he coating conposition. 31.
The nethod of claim 28, wherein the conpressible
substrate conprises open cell and/or closed cell foam
32. A5f ooThedsotaeaponaponerntafpldbimi 32y wheeeintiie fomnb babstrate
f oam substrate having an exterior surface at |east
Cﬁﬁlﬂrﬁsﬁﬁpf?ﬁ@@a 88-with a coating conprising an agueous
pol yur et hane resin having a hydroxyl nunber of |ess

than 10 and a col orant. 33. The f oot wear

comp&fent Tbe feotwiear sompanentaf glaime3S ydereip the pisfinisdeam
is Lon. 34. The footwear
C@ﬁ‘r‘%%%gtﬁ%égwéﬂ%{%ﬁQMer ein the coating is

substantially sol vent-free. 35. The footwear

conmpgpnent _of cJ.ai m 32, rei he foam substrate .. .
con‘p?ﬁt}s es Tgp@,rélcﬁ? g’]f fqacture o c}a§§_1,-}oﬁl§r$n83r§%§prant is in the
fSPBPAMRhopArtieleadispetSionwher ein the ol efinic foam

conpri ses ethyl ene vinyl acetate. 37. The

article of manufacture of claim1, wherein the

gg' OEP?N i'l'?lei&n‘ﬁgfgiﬂérﬁ‘gﬁgtré‘té@%ﬁé,%I‘%r@ihst & ESlofdht is in

e conpres e substrate alm 16, erein
thé éoroodfor nanopasticla digpersion.m of a nanoparticle
di spersi on. 39. The footwear component of claim

32, wherein the colorant is in the formof a

nanoa t i ghe fébtnear sSb®iPonent of claiki032, teeraihtthe kolopdnt is in the
manufacture of claim1, wherein the coating is applied
forn of pdreRRPARICe dighersion. an entire external surface of

the conpressible substrate. 41. The f oot wear

conmponent of claim 32, wherein the coating is applied
to suist adtheartigle af mapufadiwresficiaimet, vehareiadbe chalting is applied

: 0 ' [
B SBBREHPANPA o AT SBRRS T S cARPRED R st
32, wherein the aqueous polyurethane resin that is
or OSS4_1|. | mﬁ'%% fggt(\)/\pea? l(J:[)llﬂnr;])%'nent of claim 32, wherein the coating is applied
to substantially all of the exterior surface that is exposed when the footwear

component is assembled into footwear.

42.  The footwear component of claim 32, wherein the aqueous

polyurethane resin that is cross-linked upon curing.
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- 27 - 43. The article of manufacture of claim
1, wherein the conpressible substrate conprises a flat
sheet . 44. The article of manufacture of claim
1, wherein the conpressible substrate conprises a

sl ab. 45. The article of manufacture of claim
1, wherein the conpressible substrate undergoes
further nolding after casting. 46. An article
of manufacture conprising: a conpressible substrate;

and 43 The aftlclé‘opﬁghbf%tu‘?é‘ ofblalnfasivhardd?td &mBessible

the conpressi bl e substrate deposited froma coating
subgirate icagpsiseagdl@dabegiol yur et hane resin having a

hydr oxyl nunber of | ess than 10, and a

col orant, wherein the conpressible substrate is chosen
from pal ysTie ertizld olmanufactuyeef baim yi| aherkin theacempressible
po{) vi nyl chl ori de foans, pol yurethane foans,

gH éfﬁ%ﬁ?[@ﬁ'@e? gaiRb- poI yet hyl ene foars, and

pol yol efi ni ¢ foans. 47. The arti cI e of

manuf acture of claim 46, wherein the conpressible ]
subst At e The edgicke obmanuiastyse oy elabm iThwberaia the compressible

S e BB 00 PR 4 B o 1 27, e
f oans and/ or ethylene vinyl acetate foam
46. An article of manufacture comprising:

a compressible substrate; and

a coating on at least a portion of the compressible substrate
deposited from a coating comprising an aqueous polyurethane resin having a
hydroxyl number of less than 10, and

a colorant, wherein the compressible substrate is chosen from
polystyrene foams, polymethacrylamide foams, polyvinylchloride foams,
polyurethane foams, polypropylene foams, polyethylene foams, and polyolefinic

foams.

47. The article of manufacture of claim 46, wherein the compressible

substrate is selected from polyolefinic foams.

48. The article of manufacture of claim 47, wherein the polyolefinic

foam is selected from polyethylene foams and/or ethylene vinyl acetate foam.
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