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[0004] Color matching is a process by which the visual characteristics of
more than one coating are “matched” such that the two or more coatings give the
same or substantially same appearance. Color matching can be desired when, for
example, two different substrates on the same article of manufacture are coated

with two different coatings. Color matching can also be desired when trying to



exanpl e, autonotive body shops often paint repaired
portions of autobodies with coating conpositions
selected to match the color of the original autobody
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[0883} ing cpmapst Ll OqiBAt 5Ok gieséit invention provides footwear
comprising a first substrate comprising a first flexible material, a second substrate
comprising a second flexible material different from the first flexible material, and a
color harmonization coating covering at least a portion of the first substrate and at
least a portion of the second substrate. _

[0009] A further embodiment of the present invention provides a method of

making an article of manufacture including first and second flexible substrates of
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| east a portion of the second flexible substrate with

the col or harnoni zation coating conposition. [0010]
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arenqgﬁl Wathg%éﬂéd' n‘rl‘;%ifc()):nrk%br?eHg'resent i nventi on.
[0015] Figs. 2-9 are col or photographs of athletic
shoes i ncl udin 0 [ i in
accor dance mﬁﬂﬁ&éﬁéﬂr@ﬁa& 6?51%1%%“ on.
[oo1§%[ OOlGi’h? lrifks Ofll(Pl a@n? @bﬁlramsaé‘d Iébsd cbﬁe/dﬁév\ﬂh? e&bowedgn color.
stantially un| mco or characteristics

Copielswf thisrpatentzart patanta[amliqagoafpuph@atm\gmpoqqq\gié@,\mngﬁ will be
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[001 9,3 CO”VF@[ '1%%‘ p&rabiy scrérastcisidealiéw of anrthieticishoe comprising
er difrerent

multiple components made from different types of substrate materials which may

be coated with a color harmonization coating in accordance with a non-limiting
embodiment of the present invention. A
[0015] Figs. 2-9 are color photographs of athletic shoes including color

harmonization coatings in accordance with embodiments of the present invention.



l'ighting conditions and substrates. DETAILED
DESCRI PTI ON [0017] The present invention provides
col or harnoni zation for articles of nanufacture
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I
cha B o e o ey gr
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herein the term"foam substrate"
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[0019] In a non-limiting embodiment, at least one flexible substrate of the

article may comprise foam. As used herein the term “foam substrate” means a
polymeric and/or natural material that comprises a plurality of open and/or closed

cells. Examples of foam substrates include polystyrene foams, polymethacrylimide
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athletic and sport shoes, nen's and wonen's dress
shoes, nen's and wonen's casual shoes, children's
shoes, sandals, flip flops, boots, work boots, outdoor
footmear orthopedlc shoes, sllppers and the |ik
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st S s Bt
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isf f tt f
andiat bty upPers, 09 SR EOSTIERRRE" (O T o 25 mmy
[oo%gpf 't ﬁethgaHlig%étrétte‘ah@thldnb eshbeejomnmgi/ nnfiﬂqiﬁ |C§@1hp0nents
e toe ma rise.s
madedserotdierent tyrgp ({f&%s]: qﬂ/ag %é W@S% ﬁéateﬁ With a color
hart %?%g@? ggﬁt{rpéﬁr%% r‘ﬂc}@ Rtk a%@nbb@irﬁé?ﬂwméeﬂrémt invention.

her or fabric. These vari-ou
Thé GRBeNMNInSIutRY dueuppaepmneu 1Rogesoleei4bgnd adnisisgleeto. " The upper

poééggyégm%ncge 1@||ql;ql:h? qé@%fpggeséﬁuﬁﬁ? sbglc\%é] eg{ﬁ%%l feel 24, toe
26":%@&%%0{1@6%%8( ot PBL R %rﬁﬂd@‘?@h Im&EcdrdaheaWith conventional

eren he materials of the upper portion 12
sh&@deengammfawncatuem@rmue&ytmasvames wpperAsisEpng of ﬂ]ﬁeShOG 10

o5, S oA B AuPBE by goction 2
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uni f ormV| sual characteristics__anpng the var

compripesynthetisrleather, l}]apéwdgg@ttqrby may ¢ qmpgs%p@ﬁﬁalsleather the

ey%ﬁgéégre%f Fé[?lprlsé %'gﬂ@ t H*?éﬁ%ﬂéo Fglnl\ mﬁg%énsmg\gﬁb leather
or RitRicOfTHdwe mtmjsrm:m;soménts e yb@ essembteadoiegether by techniques
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suetbap SEWInD %WBQ@S\%%&I'@ uni f orm vi sual
[odg! 3Ct ehalddis 14 Ribold196 Sl dtloand rhbebsirmace érom

and/ or provi e substanti al | ?/ uni f or m vi sual

vards typesidf shatesialsavhicb rare fipieallyediffarast érom the-paterdaipof the
upgér ;thr%oseCZt lgcr)]rsegmb e, e’ 85ie 14 may be made of rubber or the like,
while the midsole 16 may comprise foam substrates such as EVA foam and the
like, as listed above.
[0023] In addition to providing substantially uniform visual characteristics

among the various components of the upper section 12, it is often desirable to
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portion 12. [0024] The conventional process of coating
shoes i nvol ves each conponent being nmade and col ored
separately, usually by different suppliers and/or with
di fferent coatings. This creates severa
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[0024] wor SEhe fON&Stional pEasesd ohsealing Fheps '@NB G@mponen
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s PBVY he Or nore ntages over

méﬂfb‘deéﬁpréﬂad:mg hiee caforeanl differt (Dodwer‘duona!;sm@e oomponents can
coating sys

temthat can bg ? c‘ coa& b it
typleally opppatiorhe & dWeereal 8aa0ag! IPLarending g By depting even i
thé[q%?c%flé ﬁhe s%yo gﬁtlaﬁ%eﬁhé f8e BE dfepeht protEsiesad Aiph the different

strates can be ordered in a
coiitingd aad mekethescalbr axatohbebvean eorprnentseveRororse.

ofRBiT aCtyrer_can pal o ol CmanenCe | DGIRERYFcHi, o cor
t di¢fe cﬁhmes
nﬁtﬁﬁ‘%‘*@ C{aﬁ‘ﬂgbﬁﬁ% Shlied t612t fist e oflthed diefetreret

e shoe present methods al so | end

cctmmmmeemmlsmg dkﬂf@&nt@vb@fra%ppclbagglp@ge gkpmgﬂaégug 1,in
org tcbg[cw@egti\ slén%tq lﬁ!@%&&{/ v%bﬁll{ﬂe‘rgétéﬁ%tgcstwhle d‘.’t?fﬁé rngr?d to color
mﬁﬂﬂ’\e F@Eﬂé&%ﬂt cofor Igb&?mah%,’uon imwthwd Imamamldpoue obimgre

arnony in a ting situatio
advaniagpeAvariservBntonalones asarbg mefdss B ublrione, Bding
Q&%?%rntlﬁaf ?%b&'tbléoﬁf‘ﬂff@réﬂt s@m@%‘d?ﬁﬁoﬁdiﬂ s@b&frafssntAs a result,

her eby mal nt ai ni ng col or harnpn
thbeyOltgtliTnes ta peoduder { shasis carebe geratly redueed sincacall of the shoe

to footwea ot her exanp t
oS5 BB B S PR BB B b 85yl 968 shoe
{J%c‘ﬁﬂj@Peé Airit 2 cdripoieéres enémseélvgs aithahe isacteigaint using the
onotive uphol stery, autonotive interi ?rds furni { rg
samearhsthedg Also, the shoe components can be coated to obtain the desired
colors needed for the shoe. The present methods also lend themselves to
production of small batches of shoes having unique color and/or visual effect.
Further, since the same coating may be applied to the different shoe component
substrates, they will have good color harmony in all lighting situations. In addition,

any fading of the color as a result of wear or cleaning may be substantially uniform
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hand bags, clothing, coats, wallets, wheel covers,

| uggage, cases, sporting goods, sports equipnent and
the |ike. For exanple, autonotive or furniture

uphol stery may conprise a conbination of natura
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S o ot o Chat LR b, i
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thﬁ%@ib'sfrﬁte rebt examgiel;l the cmtntgamaquqeftrage; atjl.eppt m@rtlally into the
screen printin hi n

pqm’s@cﬂ iarfeather of s;{sge, ot %‘EE? gtﬁ)p(%m ﬁaﬁw«:ﬁatmgs of the
prleﬁegf hgentécﬁigété ﬁ%ﬁyéﬁ Idr Jth&TWided§Eposifed: Moih@stjbeﬂrﬁes

the coating is applied t
thRRidahass, ofhlcanma@mrenapnotbavao@%fcoaﬁég% QBB'!%Y'@TetO and are not

[0029] F
amﬂgdyaq ﬁg@g%tngﬂgpg Q}{HIP 8 taﬁ ext Q‘j;agr%?ghg? ?‘é\gf%rred toa

sddﬂﬁraié‘ bshia! §pplldét|@h I the pragen toatirsg composifiobs can reduce labor
sired to apply a priner to the exterior of the

timaebstrate before applying the coating. -7 Exanples of
LiOers i t b
[0@3,853 of i ﬂ@e %gﬁqrgl%l naﬁﬁgtlanﬁ)&t'ﬁ% Pﬁgﬂéj%ﬁ“ llggleg fon gan e
Wlé&%&hé@&%traﬁd%wany aonvéntm,al poamamlgagga DrPEess.
I n ot her enbodi nts rot ec )
Ezxamaleseeating aprlicgiion e Béﬂc sBreay rtgp%{ ég |n§ coatmg,
ma?%ﬁ $ Ct%&lnéu&kgﬁ\g QErddhpiitg Bmdtmg)bﬂmdj@oaﬁlng ln some

V|suall aest hetl ¢ | ay

eﬁ%ﬁimgntsoﬂmematlnmmappj;ad ﬁggubstaailalé)@ll p%@ eg? re exterior surface

ofC tcl)waetéunbstra?e In other embodiments, the coating is applied to a portion of an

exterior surface of the substrate.

[0029] For some applications, it may be desired to apply the coating directly
to an exterior surface of the substrate. In other applications, it may be desired to
apply a primer to the exterior of the substrate before applying the coating.
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particularly suitable as a topcoat. |In one enbodi nent,
the coating can conprise a single application coating
or nonocoat. |n another enbodi nment, the coating
conposition can be applied as one layer in a nulti

tiple
Exam%&% of gﬁﬁié?'g ir%(@d@ﬁpdmies,rg)oxvaolwm!ﬁﬂsepplé@'@n@s»i q{ﬁonnated
I ch each coat may or nmy not_ cont ‘l: i&ltf oWees%rs and the like.
polyotefires @irntyd polyouas| P@'Mu@ﬁ'%g%‘?ﬁa@&?y n? &% e present
In thgméqﬁg %%'r&@cﬁ\%’ BB $@H 85 a swtéri argl/or clear coat may be

aguieous coati ng conpri sing .an _
appﬂ%ﬁ?@“ﬂﬁe EREiror dusfaee of te ceatingtodyoyidgA prqt%qte/grqrgj/ﬂr visually
e

odi ments, the aqueous coat.ing. Lt i
sestustis laper aThg coaliva FOTPOSEN 1HAdLaRRIo o HReEropling, and i
sol vent-free"_ a h hE emiBiigent) ahe tcbatimpean sgmprise a
ParE%‘h‘ﬁE)éisf‘\t%ﬁ‘ec%%?gl ns t'eg{s.s?ﬁgn aboute ?5 ar 29 ﬁ\“\ieic%]htg;[.
sin@gf%ﬁjﬁba@é@whmg _eoernc_eatHel.nganoth@%@mPH_ iment e gpating
ight percent, wth .wejght.per i
corhpesition sania gpriieskas pae i%'fﬁr i'rﬁg ,{é@%gg???ﬁ%#@ﬁ?{i&% having

-~ applie shsd dhadcat oeretymat, contain diftereny
“Nocgﬁwgg{éﬁ%rﬁérﬁyhcont ain frc;fn@};ero to 2 or 3 weight
corfpbRénts. or gani ¢ sol vents. [0031] The term "aqueous"” as

sed herein neans goatj il ool ' izati
L L A —
R Hatias i irismg, amogecauiliessnal
cod e Ao 18 B A G e v o7 Hiion may be
and ensolociat. Ui cett@inembedimentsihe ePH§§°$ﬁ%°%'5‘p Lghmay
erce or,gani S “ j nagvused herei
B3RS IR o ST AP oy g e o
md¥saR Bt theBesstihgdorpesitian adbniesisgless dhan ﬂ@@ob’? o0 weight

ti i ncl udi t ' ' .
o oo 4Bt 1T B e pron
Syl Ga i s 766 Bebl o
ool 550 o PO L Aot i o

Th
substestearfidraiiaymnsle) thentoatingonapRIIIRN: MayAAntRyN ?rom zeroto2or3

conposi ti ons of %soime enbodi nents of the present
weiightqrereent FeAPIC SAVEIWSyur et hane di spersions. Any

[odtyyUr et br%etehﬁs‘iaaué&@é" ds0ligeu Reriti radzing doiatting mothpasitions in
atibl'e wth water-based conpgsitions can be u\&g@ht
whic¢h frecearden Gisiche fithe cREwO SRS RTEAPEINANUY A BY 81 &n
-8 invention, abs i Bk ptigbs evater.
pepey el ke A fen SRt Belccrk of M LEmpr cOmpriass erater
THAYeVh SiRGY PSRt catflercdhprisdsykbse dean 5Brweight pRIcent organic

soﬁn;gyg'l@éui lﬁe%gdh;g g%agé,’i'gﬁgbeg%ggﬁ%ﬁ?%@,ﬁfeyés than 15 weight
peg&lF%tz ﬁ%s%?;ﬁ?l} (t)t‘l?e Rg%%lf%i Rt ?nﬁgt@ﬁdggﬁ?hm;néﬂstumw(mgﬁ?dmg the carrier
aridisBlidsy e watermap camaprigeyfrans abrutiZShig Eﬁé}l{@@ Vy%!gﬁ{ pergent,
tyy\al\iﬁc:t:\l?y from about 30 to about 70 weight percent, of the total composition.

[0032] The substantially solvent-free, aqueous coating compositions of some
embodiments of the present invention comprise polyurethane dispersions. Any
polyurethane resin that forms a suitable film and is compatible with water-based

compositions can be used in accordance with these embodiments of the present
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i socyanate and optionally a polyanm ne. Sonme exanple
resins that nay be suitable for use in the present
coating conpositions are described in U S. Patent No.
5,939,491, which is incorporated by reference herein.

. 033], The {11 daioRshlenky 8idbie polyasethans resins include
sy e
0 1
t 40 weight t it
i N
sol j,d i tgq,dwgnqﬁepg@bilyweﬁrﬁcasi neIpelyaQl,
pol lyurea Il . .
S STieffitedPspge
| th . h I ec. j tHatahay b itable
cob s oo ARGt Isct Banpierene it stey bo o
for @ﬁgi}?ghe éﬂfse'ﬁ? Lyktied bampositions are deecm@m'n&%ﬁmﬁa
y

roxyl number o I?ss ch% about 10, such
50894945 wittais iabotporgtedYIRTYENCP d6L han about 3.

[ 00341 | e non- i mt i Boh-Araed allyepresent in the coating
[003|[<‘if unct Fgﬁgﬁmﬁf’mﬁgégq@’d’gg] yest egdsn,grgpeonled;et hers, £ 40
in %glaéh%g]h?gP@étéﬁthd@Pébfcﬂmzmeseigbbpeimt.ammh(ﬂs greatarhaabou

added as a parti al re_phacerreng f. rwgm(enbgfdgmgging based
weldit peedenir anthiess thas SO welg t BFTOFR W;g(h S c&wg o

conpaqsj ti,ons, . Qui j r ik ftie,dhewed arcent o
on ﬂ&nFQ%‘J %@#ﬁwF@:tlﬁ?jg@uﬁgg?ﬁ? gﬁ gg fg'&i E@nongnets typb diment.
reﬁggéﬁrbﬁcmwle»mcsam?eb weight pereabireinsong pepAimitng embodiment,

through emul si on riz i t 8tich t
the pelynebtoans haEIA BN a Aksade cl 28| st 101008, Such as 2t
lod2PREIGHRESH 2681009 higifuthyThel isiguretinans caséyIroeertain embodiments:
' s, and nonofunctional acids ang al ﬁ]%?‘?é%u"s uch as-
haga’WdraM}'/Itrahhbewefsl‘eaStharﬁbﬂiQﬂ}é'1%&EPFB§S pss s !

any of these resins, for exanple, acrylic/polyurethane

lesgitBABrabO By | i ¢/ pol yester hybrids or bl ends. [OOBS&(th
.to@@t her qﬁ‘%@i AEimitigt drabpdiesmt dii andfar rdnctionabagyYies:
Wpased polyner coating conposition V. .
pofyestarsepolyathars) peliearBagaigs. BQ'X?FH%%%}QE‘W%%F‘?%'S Ca:t:’]e

conmponents. .l n im- tdfané ipohturethapeméspiersion of the
addgq asoApA rgp%ﬁr&sﬁ pgﬂy_est eIP.npoI ol ,ha\;Ln a fi.r Sf% s can
aqgggggi&?qumﬁwtfqr?emmmwp@m @éirgpngfgvf%éﬁcﬁt}%i 9

second functionality, rei ith Vi

indlude unsaturated ?%ryﬁ'@ﬁ@i‘f’é'?mg}? ﬁiﬂ%@"ﬁ?‘é?w ;’;V'"Yl mono:jzde

functi [, i ﬁ@r‘?&'&ﬂ orguitabbe estes regins can inci
Prﬁgﬂ%ﬁ‘g@eéﬁ t\énmu;:[ée]?? in en‘z)qd?nrrent s, threml;,lgs_ll @hikShols, and
reﬁf:tiéﬂﬂgr&nﬁﬂd; o polyfiprusionabacid canhysiidgsgPa! C%%er.&f? '

wi || be appregiated t ; Y includediybrids or
movebInsEanEpr ot cbd sl S B g wer
mixtures of any of these resins, for example, acrylic/po yurethane and/or

acrylic/polyester hybrids or blends.

[0035] In another embodiment of the present invention, a solvent based
polymer coating composition may be used. For example, the solvent based
coating may comprise two components. |none embodiment, the first component

may comprise a first polyester polyol havingQa first functionality and a second
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[0036] In one enbodi nent, the difference between the
hydr oxyl nunbers of the first polyester polyol and
t he second pol yester polyol is at |east 10. In anot her
enbodi nent, the difference between the dr oxy
palyester polybl bangia secans| fy@@ﬁ@}a"t)bdvfiﬁdﬁma%& Steﬁeng dungtignality is

orBRigrnpE i HiatfunkyRit s schnd SompEne gt an.

isGcydhité Uﬂli?béﬂaﬁh' éhﬁodnﬁﬁems etﬂeera@@l "@H rattie of the noamng,\composmon
t ty” t hat t
cm;ggcﬁ»l(é)fﬂamhn%bermd?nw?ll ba 2ppiei B HEL 65 R CalRar L e
S L e A A e

n?))dl menn, ohd erﬁbddsmepmtwedtf@repm betwearatheshysdyeryd pyumbers of
er of from about

st polester pObR! BHE the spaen BPYES(es POGH [t 1pagt1G:In another
eg\'ﬁggﬂﬁéﬁﬁﬁ?éjmﬁ fHfcrdhdd bégoé@m\eﬁh Yideuveyl nuATbEes @f/tHeDf rebpolyester

en reacted wth an isocyanate in
p@lqatanitgthe%ﬁccmd pelyester polypbis atﬂg&str%) alnene embodlment the first

qu::lgfggtéﬁ%&o of thecfir Ep&k%%ggh{}éé{gj&&?ﬁﬁ& onaﬂ é?ﬁed herein, the
terrﬁ'f"%w %rh&[dh%ﬁ}’ nﬁ’éarf@ﬁégmé p@lyé@teﬂpow@ﬁhas a hydroxyl number of

al cohol's; such a product is comerci al I
Iess tIﬁESBbPHEGﬁ 16vsstable ow Bﬁgﬁéﬂndﬂb’ W%ﬁsﬁﬂpo Y%%@?]a waroxyl
"'F"'\%ﬁ ‘gPﬁBHb%ﬁéth(ggo §§8@E'Bg)l pﬁ),l unc ongjplgﬁy e f"tslﬂg olgester polyol

h& bw@rom RuhfEN of R wiout 5410@ aboat 58 yThermsfumd:tmahty of the’
fisboobast ncaralbosd eupncigso doabiiss L aiongh iy form
chGsHTR GisfpoAabe o En BB i ebsinc Ady poyberboio
hgggg;al@llomuhy:aemany g]?h%kfeuiqq;lﬁiﬁelweWYﬁth@nt H%or example, the
Tk GPDBSIR RAMIAY FriGEEtan sk 5] ot gl Bejps and

p@@élc&hel%c %ucﬁ%ypr@)@h)z‘ﬁ%tc@?nmﬁfﬁlaw aVilebliga e DESHOPHEN 1625A
nctionality can be used in the present invention.

freor Baysm’a@ptmzratlm second pol yester polyol can be the
d
O o B 505 Engre L e PBbnd PRIERIST achid INEREE
c@r"nh ogehféhélé a_lfli_ﬂéﬂium ﬂ.mémbbabﬁyl |tAs tmadjlsemrd/tbe term “medium
nhydri des e secon est er
fangsenR FieRRSIabIng RUPFRIHEPPGOLERYS TUATA) iGFhoRF of fem about
Qﬂggé%r gg??5 agh B & éhibSdimdnt, tRBisRebad d@lm@é@olwmak ®hydroxyl

suc a product 1s comercially avai] ab &1
nemberSEBHERD6TD1 G4 &Dabeuwin Bay Ehe equwaungmpnqugy e the second

pgﬁgt%@?@gbﬂﬁwﬂﬁéﬁ%gs%% g?pasgm@ﬁgxgw éft‘ﬂ%'n a‘fuﬂb' lesulting in
iMPLASS] ESathRY HATheS3 BNBANRAORERErhRaRHMStahee. Any polyester

polyol having a medium functionality can be used in the present invention. For

example, the second polyester polyol can be the reaction product of one or more
polyols, one or more aromatic dicarboxylic acids and/or anhydrides, and one or

more aliphatic dicarboxylic acids and/or anhydrides. The second polyester polyol
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forma polyester polyol blend in the first conponent.
In one enbodi nent, the ratio of the first pol yester
pol yol to the second polyester pol yol in the polyester
polyol blend is fromabout 5:1 to

bout 8:1. |
cBinbbrte reasitn Raskct heopkthel: geid RRMAanhyREg cadiiic acid,

§ I ' :
e 1o bl SRECS HRAphERioE sueR & rodytt S Srlifipig Avaiable
a8 DESHVOFHHENETO0 A0 fvohyBaYe}'qunpbyaﬂorarid driecembodimhent, the
of the second pol yest, ol ? |n the Iend an be
E@c@%ﬁﬂ@ﬁ% u

seeqnctpelyester Opty h pol yol .

exanp
X 0 i (5 s Seatboq P@gogﬁrf be b togeter o
forin Ia@ob,aestermmwaﬂm(amthmf ret‘campom:n rid ommbedlment the ratio

AR INEEATRY H A
bmtlﬁ Frdim 9onﬁ§thoUébBIJt‘8h15‘SﬁI SothbEenodanent, @Iﬁpﬁﬁw &he first

e needs of the user. [0039] In one embodi
polyesifelr potyopto thessesonsbpgipestet p y@leladhg $OVERE S mlyol ‘blend is from

BB R 2500 S 1 78 BBl BB e amoun

obmeaé&@ddtpblyémeppblyes‘hﬂhe Ménd)dzarbbe rs@lecmedl t@obﬂlmﬁe certam

nponent in order_to further jncrease the stren

fqaﬁléreédﬁﬁasg palypl f@or exaitie Amincreasedamountcofh ase&sw pajyester
pé‘IMIB b a‘gﬁﬁé"frﬂ?\cfé‘éé@d ﬁeﬁ@?l@?k@,l%ﬂ@&%% g a‘?ﬁ&lﬁ*t of the chond

e acr & copol yNers
poigestac pylyat Eesultshn In}m‘eased hardness randl cI(emtaI)msrsyénnee One

Sigﬁ%‘n th?r?éf ﬁg'glé’%rﬁﬁ'ég% 8?/‘?;@ ébaégﬁb%| tkégﬁa;:gnmderatlono
déﬁ@ﬁﬁ%@%hxh I}%edéwtmqgee(yl propyl nethacrylate. The

acry S can have functionality or be
[Oﬂﬂbl;t ant i Izml d>rye enbodimant, it fitst pblyester potymdihesseicond polyester

rdljtand o REdTe FcRIYOR sRDEE mbineddn Fodues.a fe

cdrip&fénte MQIIdTBBI&oI(élFééH bé adﬁéh Y@ |tI$e pé%Bte@fbolon blend in the first
styrenated acryl | yol s, be add

CQIop@RETE N orger t@rfuah@uwrweﬁbe@ér@mtmof W@ @ﬁtmerle@ne
erhggéﬁ%enghﬁea& Il(’: Bo 8I &é? éty %1&2 agﬁ% ORI gﬁgﬁ%bI?%of other

esire ren
suitabld a@yhd' belyaIH mlcludemdnmyreem dofl methyi mdtlha/crylatswnthrﬂydroxy

ocyanate in the fipal cot
U oA L RRB S JaenoReTsidep ek &1 spimudEiain Acpdate, ethy
G U S e e G e
methacaytatent T actydig ipoivols gan have amtlpeahtyemmﬁnsubﬁtantla"y non-

I I d
futnal” L 8pe Sy gt Tl is R 1HE BréHhy e Rion
tyHioaH\ERARD B HYdréaR huhtberRf at fergt abeut 50. In one embodiment, acrylic
polyols, such as styrenated acrylic polyols, can be added to the first component in

an amount up to about 40 weight percent.
[0040] The acrylic polyols can be provided in any amount desired to provide
sufficient strength to the coating. The acrylic polyols will typically crosslink with
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an isocyanate. As used herein, the term"isocyanate"
i ncl udes pol yi socyanates and cyclic trinmers of
pol yi socyanates. Suitable isocyanates include
i sophorone diisocyanate, 1,3- or 1,4-cyclohexane
isoegéﬁé’(%xﬁ‘ﬂl?é fnalcbaatingp g byrindnearing the eesslinedensity and
tetraal kyl xyene dii socyanat eg such .as AL ﬁﬂ%i'
handriosse toe coatiyanSInce IPOiSASRYIAERRHNTF Of g%b’a% pRIyo! ey increase
o) en ' i
et 4 BB U B At o e o
anﬁidrﬁ%‘f&éﬂﬂibfmlydn @ahtueacﬂaae’nmed-ttﬁsegdﬂ%%hf&ﬁer}eyeds of the user.
| s(4-isgcyanat e phen%h'%éﬁté{:]zﬁ‘e & ﬁz&p nent coating may comprise
[Oﬂczjlf_l'l_dhenyl gherareadd£ar e N EREPRTFERE g may comp
I 1 socyanate, P 4 iy i
a”H%%\\f?é{éﬁ?n }éﬁ gs%?%e‘?@nrf S YRS cyahai inaXides polyisocyanates

i.socyénate. [004Z] . The anmpunt aof
anBRbyef Wit yyBbeyahatondSiltolieieoorsiss e’ U8 HPIHONe
. anp , '
PRI IS PR R N
diifSLyhte. t\k/emﬁﬁﬁkgl}ggﬁe giSoEyaristed yittoay n-tamethyl xydene

! uc.:.e a coating conposition ha :
diib6&ydprte a-phenylegeatisecyanaie, pa ymettlenep@lyRheRyl {soEyanate,

h | 71 at . 1. g ;
2,%«515385 ﬁ%gqy%?%&g.ﬁcﬁ.%Bég@%chls@ggén%ﬁgSllmgwgﬁﬁggﬁgﬁ,itasﬁté;
nddphifiSieREN, RufodyaRats is(Uciseaznzio nhanylymethasentyd bond

) e surface of a flexible substrate, C .
diptrenyipiopanse disomarnaimieranyalie Ssooyangid b jsogyanate
W L mpr ov ASSe ion, mar resistance
tn%ﬁﬂgﬁpggaq@ﬁg@%%%éougg?ﬂgﬁ%{or overall cure ) )
[O?%g]é(n?'tf |t gﬁmr?a ?/ﬂg&:&l off bellyeewrlmg@ll btendhand asedigipolyol if used, in the
so include a caolorant.
ﬁr_stecrcam@nemifndem arpangh oSyt ity sBoipqnent oan be
| ant r . . ; ; . .
haNd69bf isdich8haterfFeLpY tangdoxylagrbaps, i.e., NCO:OH,
s?\'/?r@ﬁglﬁgﬁge%tf ?o _tlﬁe ::_ongosia.t fbgﬁ. F)The col o)r/gg t g n &e
wng_tﬁﬁéducfe)atcbatlpgla:bmtg)sitmnaln@mrg@ ap NPl rajio ngFpaggr an at least
iscrete particles ispeLsi ) ' )
0 BIaRe1 AUGh FgIEL Fetay Tt 2bieRF Byt PEpLeaB B ETRuOR ot
wﬁéﬂlngt{%FBébS?ﬁu bYEhidsREchanisteit tobelievgddhat the ynreseied NCO
' nvention. 904‘% Exanpl e_cq| or@élt s include piggents o o
graups ntamdbonm}nmt @ sHriage ohgdiex stibstiptensigih g fietmoptastic
i ndustry and/ or_ i i o :
ol ¢ Lo R 2 PRIkt i e
resRARNGE, (Pepiah hafdresgsogange jragdionoverdd Cure ProRsiiedl e, a
I nely divided solid, powder ich s | it
[0ad8] abl Thaepatngs ot Bapershtrgentidu ey Aty ki a colorant. As
€, Pr I j jg :
e rrh RESIBETH CdRfs Gty dubstigedhet imtpatts color and/or
U?ﬁ%ﬁg%gtlm'orrgrért ed. FQ045] Exa(r;a'gpe pi gnent s a.?ﬁﬁ
otbled BRALItE angios otliemdsual effegeto hgtCofiROSiN. | he colorant can be
added to the coating in any suitable form, such as discrete particles, dispersions,
solutions and/or flakes. A single colorant or a mixture of two or more colorants can
be used in the coating of the present invention.
[0044] Example colorants include pigments, dyes and tints, such as those

used in the paint industry and/or listed in the Dry Color Manufacturers Association
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limted to, carbazole dioxazine crude pignment, azo,

nonoazo, disazo, naphthol AS, salt type (I|akes),

benzi m dazol one, condensation, netal conpl ex,

I soi ndol i none, isoindoline and polycyclic
(DCRIA)aS aeyian spracid) eifieat comipasitioper W enleranp graynipalide, for

e ek b £ o S S5 B YRR uncer re

rantrqne, t AROBE orglirfik 82 inbeganic and can be agglomerated
Congﬁﬁoggyd?ggrgb&l?ﬁ%mqui nophthal one piaggrrents, di keto

or rdYiLagdlomeyatedl e red ("DPPBO red"), titanium dioxide,
carbon bl ack and m xture . . i n t
[0045) col dexanplel R'Q’F‘eni:saﬂn@é E&"g&i{tnctoer C stz'atﬁfgd(;ga@lbg'% but are no
timifeRP S bafBBER Giokysheidiabe rament a2 amonoazo, disazd, naphthol AS,
I ch a

e I'vent and/ or . based, .
salttybalakgs benaimidzalon: eandsnsaton dRet cATT S fdotione,
t hr aqui - | ! acare
oSl 384 BB R ERap oA pamone.
| dik&bgyﬁafospﬁme,eth&ﬁﬁdqiga, anthraquibasedndanthenns, antvepwiimidine,

ca |

ers such as A - CHEM 896 conmer.ci al | avai |l abl e
flavinthmobegpwaathrone, antbapiareif, %ﬁiﬁ%ﬁ%a%’## RARENER

AN TRI AL . ' ; s
cor SRR R SRS i T PPBS T
dio*iaé; chidRAIads ane negivate thereoheThe tasmapigmsm and ¢aiorerdiller

orm of a dispersj Fn including, but not limted to, a
camb@ viseaintererandsgblysi on. Nanoparticle dispersions can

[ooiggf lo ude BpgmBle (ﬁ%seinﬁiﬁ'é[ YuthePRsiRaitaterRolitssd whith are solvent

rantsSTor colorant particles that produce. a dat
andieshgeeows baddd; suchas pthaloogrespaiiye.dmiy @¥idg; kigguth vanadate,

effect. Nanogparticle dispersi . i ncl ude
anthEAQHRPRS %"@Enﬁsawpﬂpﬁﬁt oﬁb@)%érs' %i ng a particle

[Ooﬁl:qe of Egssipldiitsandude 5@ @8 not liniteddo) pigmertiadispersed in
n or | ess P

han 30nm Nanoparti ¢l oduced .
watae;—béslekiiorgzvateoUﬂs@b@éfﬂfﬂe@rsqwﬁggﬁm'mc%mm?m'a"y
rindin dia _hayin ' i NEFS

e AL T ARRIIAUOLORANTS nemmMTONER:
INDBSTRIAL DL ORAN T8 tbiirmentially avaiableApprhiAcsuralg Dispersions

Publ i cati on No. 2Q03/0125417, which is incorporated
divisiorephEp§tmarsChemicainte: Nanoparticl e di spersions can

lgg0 Dbe Hotdrahtédn 88.in tHY Rt adispersion
W‘%&i phasg‘gg{éﬁgﬂg%ggﬁ'gﬁ% and chem cal attrition f .., .
incRAfifd,But ndt isdtedtto pa nanbpadictedispersiamhi Naepaparticle dispersions
re-aggl oneration of napoparti cl it i i t
camingi&qepae o mare gy dissiaragd ﬁﬁﬁé%%\d}'ﬂéc éé%g‘éisggé"b%ﬁ
@‘&é hegekifed disiblélceler BaUfT opiacitg snd/arodsuad effect.
paﬁ%ﬁ%ptgrét%f)c es'('a refers to'a continuous ghase i {1 whi, ch havi
Naheparticle 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
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di spersed di screet "conposite mcroparticles” that
conprise a nanoparticle and a resin coating on the
nanoparticle. Exanple dispersions of resin-coated
nanoparticles and nethods for nmaking them are

refek&%% Ifjlbﬁg ézﬂgclézcggﬁ&siv\%ﬁﬁ cr:]dmalsoctmt preduces by poysialization,
I'ed June ich is,incor
preciplatiam gas phase ondensation.<Inshie 5%[’?@@&%@ %st”{h'gy

gy | ithin th
dlsqoﬁ&ﬂ!ﬁ 18 i 'rﬁgrrg#\ﬁﬂ%? e?@gtﬁggé%ngé&df\ogfmles within the
coaﬁﬂ Cé @ﬁsp%fréléﬁtof¢@Qﬁmate®nanopatlcl@§>can@mgw i ﬁstlﬁgd herein, a

h
‘dlspaddlom %é oé’qg@;p&qqﬂgg’r?&éq&.gl‘égﬂ gl% thgacéc?’rﬂﬁ]u%g 'Brids® in which is
dnsm.%gga rqa stc?'g tefcgﬁﬁato%ﬁé YhitreariSibb ekatoompripe arnarspantice and a

Re&h osphorescence, fl uorescence,

resim%éim@r@mrfémwmnarbdensﬁxanw!eplqurﬁgp SOk FeAcopted
narg%gggégé ;gﬁ%géq?\paﬁ e C ki tb@ﬁ?ﬁu%eud AffEEd IO &, %??%I'P@Jphcatlon

MG&orRer percepti
No p{)(?(g% 1%Sﬁle3 ‘J%e@ﬁl QBGQ' Mnobf istisedrporated harein by reference, and

odi nent, special. effect.c n
U. s&rromsmmé\p@ncaﬂan Nohf0#M82, 167 He efivine 2o 20850} lﬁ?‘ i8plso
coati ng .change e he coating is viewed at
lnc@ﬁppﬂ':%tte eregﬁt@{ fe%v}h e%‘(‘%ﬁpl e color effect conpositions
[ooﬂbf i deanéﬂn b pedibiSffdaconipositipns dhat may beusedciatthe goating
. 2003/ 012 416 i ncor por at ed

h b
of tAécbresemtahvmﬁqn incladedig ,tﬁ)ggqilteo? ga&p&%mopﬁ Sh%tgkgrgduce one or
mogqg App& ggag{étgtegﬁe%gﬁe glfgnc.r,ﬂ a8 réfiéctahes, I@‘éb@nd@ Phetallicastced,

ransparent |iquid crystal
phcﬁgﬂf&@écer@e' ﬂaunsécenget;aiotocmls@, phol@sensitwiYy,

o ran s i ST et addifiidh special gifect
corﬁg%)aggﬁg‘%%g p%v: B thé&f parekplisiel presertids f Suhead oahcuty o, texture.

sur ace of the material and the air P olor shift.
In 4 PRRAImIting enuEodimient rapecial wftechgOBRBBIHPRRARR Praduce a ¢

su@%&{ggi ,eQn legfq;rv Y o%&m#@%}yé@\gf\?ﬁ RS A |§ rIi'lé‘wed at different

ers 1ts color

an@ﬁ ROS8GnHle cost é?fecﬁ@bmddsﬁmssme riderdifiedan WbS. E’g@t,&pphcatlon
t f th t

s i iy BN
8@%&‘5%‘&&9? ééﬁ' il @S r3hsBareht @béﬂe@dni@@%d%@%ﬂnthé‘ﬂmmlca

becones excited, the -14 nol ec¥ [ id tal
coét"eﬁuéiﬁw eoateddlanged, ah@nsparegutilgwgcprgqtamg a liquid crysta

coggﬁéPﬁﬁogﬁg&%gggﬁQ%%gﬁ] W@éﬁér@ é‘f'e L{]t%'ﬁdrﬁ% refractive index

e exposure

dlf{;ﬁgb@ﬂ'vﬁmlﬁ fhe hiatégamainot tb‘@:ametoidm oefrantwedm@ex differential

ensitive conposition can return to a state of
befvisén thensudaaehof the roptesiahanddBe @ of the conposition

oafti o bR AT B FRORS, FoRbios e composti
and/or photochromic composition, which reversibly alters its color when exposed to
one or more light sources, can be used in the coating of the present invention.
Photochromic and/or photosensitive compositions can be activated by exposure to
radiation of a specified wavelength. When the composition becomes excited, the
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colorless in a non-excited state and exhibit a col or

in an excited state. Full color- change can appear

wthin mlliseconds to several m nutes, such as from
seconds to 60 seconds. Exanpl es photochrom c

20 .
inciedeand-heraitred struciune exlibits a new color that is
mo'%ﬂg%g%tﬁl?%rgnl;ég%%?gb IeFOOnSl] EEIFB; a_non- | j,mi hitﬂg exnosure to radiation
difféiﬁhbﬁbmrﬁhta,originﬂm&rdﬁémp?mpgsg@ﬁpcwﬂh one §XBP3r t
hot ochr o | 4 batpeditisint dcararetiirorto a
s remoyaae phRtTVR IR B pRotc SRR o et

" t )
statgﬁ?%é‘tgin @/EIQ‘?' thERSrighal /cotor wh |tlwfs¢)m0ﬁﬁtp§rrpg4rgs.o?n gne non

f t. | { : -
oL oo ahcehoml a0 AR R AgRofpasimgcan e
colagiRssgs éfqé‘q‘?q-%ggﬁéd@fa'té‘hﬂd iU sbloRirean eheited state. Full color-

conposition and/ or phot ochro

. Tpo \ 1 Co 0
g st iomces oo Font G (TS
secandstd HAczeonds. z?’ﬁ%‘ﬁ’fi?? Rpgfoﬁé%éﬁ'l)o |r/rel;1§ of the
resent i Lfdg.ﬁ&o ﬁ,@,\ﬁqcmyggnal : magration out of the
corhpgaifipis INEid: piibtochs t tif d/ Qk.:
e e Y s SARG R0 B ancir
identified in US i ' | ially bound to,
phaosamzYG ToMRGsEleTyEAn) bs ASBHESAL AR anBldralt |8t partally bound to
T RVERAEboh@RB2h polyraenandior polymeris mataitaleahabe
sucﬁ‘f%@éﬁt in tEe coafi ng .congositi on iﬁ .agl% ﬁgﬂ%é
pol§hidrizablentorhponentarln coRErag tg srpe ¢ratings WYsr 'C31 or

effect.. The col or ' ihto e sub e, the .
Ph@é’ﬁééﬁ'f'V%Pomé’sg\pggéﬁYIﬁ?é%%s@{t Pgﬁséégjﬂgﬁ ‘as fror?:gijvtith

o4t SEngesfioundior BhSoch S OB o
[ . .
and/omad f8ast @ﬁéially(i@s@fj t@l?epﬁlb'&eéﬁn%éoor}@ﬁﬂgp rmbrglézgt"i]:(?r? ent.ln. §
coating ¢ b i§@nt 8Pthiestabént inventiate have minimal.
ac%‘?r%@f"cgﬁﬂﬁ?‘g%ﬁéht'@ﬂgﬁ%%ﬂia%oﬂé@ggs-I i nlcgrs, ext enders. .
mididtiof-olitdf die coating. aBxamipls BhotosgReitive s%MPP?@PQ? anajor
| asticizers, syrfactgnts, | L.Ng: ligdin U.S.
phptashsemiccompesiiegs 2 &T‘?ﬁhQngfgﬂhﬂi*‘%g‘é‘pg‘ﬁeEfnarr?ga?ﬁ?r'g h'er:em oy
si.abl |1 28ns (5 gkl oty 16@IMsandingorparate
Apghﬁﬁtﬁqf{ éghélp'(lt'o 8%)39\%ér§’i*ght perg,ent based on the total
refepeidd. - 15 percent of the coating conposition to be

appl 'ed to the Subs! hiaPresERtaRghe lcoating songuosition in
[00%2kel ect‘B@equﬁh@%e&géﬁnltgghi n the ari based upgn.the . .
angibergbgﬁf dufAdichi® impeat thegdedieshyiste) angéoreplor efiect. The coloran

arbodi 1 m des, amni nop|ast resin itioRS] Sch as

mandomprisaifea fHOrEoVEIL PSRt LA BiEReREeRTEERLS o e

QIS 1 e weidhft ippegent] wits weightyeercerst base
frc@m%{g{&é%@gﬁ%;%%ﬂ%? \at er-%gsed carbodi i m des may
on the total weight of the compositions.
[0053] The present color harmonization coating compositions may also
optionally include other ingredients such as cross-linkers, extenders, ultra-violet
(UV) absorbers, light stabilizers, plasticizers, surfactants, leveling agents, adhesion
promoters, rheology modifiers, hindered amine light stabilizers (HALS) and wetting

agents in a total amount of up to 80 weight percent based on the total weight
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be preferred in certain aqueous based coating

conposi tions because they do not <contribute a
significant amount of organic solvents to the coating
conposition. Wen a cross-linker is use

pegmrdrafithy cpamﬂ@mpﬁs@ﬁngqmppj\eddg the sgggtlj.'txteS%unable cross-

ht
hnlé%,r,sgqa g{s(iéﬁegftéq g@fﬁfs A%}Hﬁ%heona aéortptﬁlé%énﬂlu Cog’ﬁt %I;Pémtdh% of the
coéﬁﬁgt 'Ek%?ncpl% sl i encarbodfiidzs, acmpmslasi resins awhplenoplast resins

d od to th ti /
andnuesune@dhe;@}:w‘l%égﬁqujgﬂ}%? SpAH R, A5 8CyandlRs, anhydrides,
po gﬁ{q&? S?)to]g%%[&a?bgo%r‘én& EBIg‘aPrﬁhé‘éj eWét@Gbéﬁ@cﬁcarbodumudes may

rfune d/ or col ognes and/ o
bedstefertes in bertainmuuebus based coating sempasdionghiesauss tlaey do not

cobitibute g I0BECRUATIPURLOR oran s s o e, EOREEamBPsition
gf neﬁfgﬁ?ﬁﬁﬂﬁt S ddé&gﬁ]ls gehéfal Wrb§éntan @Padrhdgnt of up to about 50

t exture- enhancers
Wél?m pértent \basttorstheftatad sblie Nvea@ftthf the saredeepaiinge :

[0@5@1')3. :T:ffll\s |§ baal togppbggc%%oat I(@Cﬂle lg?{ﬂ@ea ! orétﬁg ﬁﬁlposstlons
wﬁ|8h 'iljﬁfaaﬁt%ﬁéﬁﬁbd SSoridafe tRBEhE anHthr linsit Uhdésiifdd bk from

e coated substrate exhibits an alte c’
davetdpuhg opeotimet ;Emmmleaxioa effesticameasiigns éﬁndﬁ‘c e fragrance

?v%% gafg lais\pgmxﬁli S %ﬁ/&g@ol yﬂ%a ?I’f&/ﬁﬁ@d&@ﬁ%@ﬁﬁg ¢oMpositions,

su%ﬁ@?éééd&%nﬁsu ci éiﬁomhb'mtm? hrdtodéiment theyedosetiect/apmposition
wax additives.

cainnempEsASENitYss thetprodusey OIIA%&WI&L% : eqh‘é‘%"e"g? Hiftef:2"
[OQSSTE Ir \C/;?bﬁﬁ%pﬁé{)lﬁg&c%ﬁg%n%&ﬁﬁémdlw‘e ofi dFPtcteBXture-

'yt et raet hyl ene oxi de,
eﬁHéh@@rQﬂtéiﬁhpﬂ)@hemﬂrfﬁseﬁybbmaﬂmﬁ@é eahanea stainresistance of the

h ff d/ <
coRina: i Imaner el G Poa e LEERESEnnRear Pk g soft feel
to tﬂ& ‘?;ro%hﬁt % Yéddhéretr 8h® tomirwifhreet meansithd sadted sEbstrate

onponents that will inpart
exmtmfsi as e\g&mﬁ tactile propepyisyah @S@ﬁl@'\t& %b\@?vq%gé@ather tactile feel

wmﬁeﬁ nﬁl\ &éﬁtqrgb%ﬂ?atr{ %gg%ﬂﬁq:é}ﬁgggm g6 1 %%Ebe added to the
A ppit 0, 3 Ut et kit Eca
snmaﬂatrhgwlogragentfewblr%&%%éﬂffr@@gég e AGEMATT 1 100
cogﬁ&%r&%g%%(lélféb‘?@%% D%pg"s%] lﬁ@”@x@ﬁﬁjl@Waw ddditives can include

t1rreversib ange. one non-limti (t;
pdyledcictiwyiene okide, fiterinaadiwaxess p@b’ﬁﬁ‘aldﬁr@jwax%q; aag natural waxes

creased and/ or, bent subse ture-
v pora e o i S Bkr bR bion. i texure
e éﬂd@r%‘%ﬂ %fﬁ'boﬁi&ﬁﬁ‘l@dﬁmtm'ﬁftﬁe pofyueathbhe reSIbslsth &or example,
coated wth the coating is
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.
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el ongated or conpressed, the col or harnoni zation

coating can nmaintain wear resistance and/or

def ormation properties upon restoration of the

substrate to its original size and shape. [QOS?} The
[0656] owi ndtexeoipt harmorzatiareceriing ean bessbstantialniexble, such

aspects of the [nvention,.an ' ‘
tha the BB SAFHNAST P MSGTAVISH] dBESed Rush %ﬁ@ﬁﬁ%@%ﬁc“'“g
W Nigaficam ieevdrsitle chapgsi tri ome nas-limiting
anrafa e an%'%%g% ‘P@g@(y |garflhl et i'c shoe conmponent s
enctooginienitnghein thie ceatingrigcempactedsfoldad, gygased and/or bent,

ol yur et hane di spersij f N
soPRete AT SRRl A TR aEpSaS & o coating s
miﬁﬂ'ﬁ%ﬁ? Hora@niple! when ai fldxile subbtrabidozded with the coating is

pol ytetranet hyl ene et her %la col ,h?,vi n

- I I .

elomgajid asfoommrssad,dbe ol hanmRaiRAtPRFOgL] GARRtain wear

TERATHANE ' | O i .
oty 86 Ao g S i g e e st o e
or@ﬂﬂeﬂ%izi?/{ﬁﬁd %Bam'énlit gz foll o;/veld by 63|7 5 g met hyl

et et.one_an . I butyltin di r
[095AL1 i on Crofaiewiirapie arerieriied pgfisfief apiiis gspects of
th%‘ﬁli\/érﬁiioﬁ?gnﬁ%rgcﬁgt HiEnddéd'® FARLES EopE et invertbrunt i |

i socyanate equi val ent wei ght was 923.5. Then
114.0 g di et hyl ol propionic acid was added to the

reaction flask. The contegts, S stirred until the
i socyanat e equi val ent wei E-M—HSO. 2. [0059] 1512.2
the EeBl S RBlor Marmahizatibe Toating compokititnGvasemade and
m?ﬁgL addgﬁ%g/gr a 16 mnutes span toﬁg sol uti,on of

apptied .t athletic shpeeompanents semgrising; gifferest mpterials as follows. A

i h i de_and 7 i vi et e St .
oS L 8Bt B8 a8 b e BlaIb Sepidicci o v
stigddr! gﬁamgleagblgn cbh@éﬂzse?wiﬁpﬁtfdgmirlhebwﬂlg |1447§» doubl e
Itche aded stirrer, thernocqu e an Q ns .
poiytetramssylene etheraen RAYING &l CyiRr Belgiof pBRdf 4000 sold
40C. 1 : - . id

oA AR TE RN 19905148 i olppinvci ang
helite@ &6 $000. \@65.3 gdsepharore diisecyartate wasagdesendd minytes

stirrer, thernocqupl ondense d. a. ] . e

follpw 517 Bkt £ ORHE 4 R 6 B Kipuralie The
re% 3@01}‘@&8&%& toSIPCe AT hd reaction tgimpiesaturé aaisoaisefid6@0TC and

ne final polyurethane dispersion had a soli EE co?b%rg Th
thefcabients werei Sfintedpentd #ig IspR¥RAIPRANGH eBnEeigaLagP2o-o. Then

0 .,.a.Bro el i. i OGS

R ARG AR e o lesstat 1 e st
wBRIstafedl(8til the isocyanate equivalent weight was 1430.2.
[0059] 1512.2 g of the above prepolymer at a temperature of 75°C was then

added over a 16 minutes span to a solution of 2201.9 g deionized water, 58 g
adipic acid dihydrazide and 76.2 dimethyl ethanol amine stirring at a temperature of
25°C and 515 rpm in a cylindrical gallon reaction flask equipped with baffles,
double pitched bladed stirrer, thermocouple and condenser. The dispersion

temperature after this addition was 40°C. The reaction contents were stirred until
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base content of 0.247 neq base/g, a residual nethyl
et hyl ketone content of 1.16 weight percent and a
wei ght average nol ecul ar wei ght of 77274 in DM

[ 0061] A col or harnonization coating conposition was

no Q%ECFQ%C%P@%S%‘P%&&%%JL@EN\?& 72: TOR Y Thed dispersibrswas diamsferred

crosslinker from

to a HaSRIRGRRDEDRITh @d(;jtirrerzmemogomésmm@@z SPIBEPLRIYELy The
tint rom PPG I ndustries, ,.In
dispefsice washealed et and st Einyt Rfforie ditt fater were removed

materials were.

agi tat ed.. [Ng a pneumatic notary air stirrer and a
by VlagWJm ‘?‘F"ﬁ'#ﬁdéﬁ er blade. M xing was' per.forned

[oodoj e m el iauretianei GeparSian e A0S Rantet of 37 48

filtered th h 18 TXX t bk

vasmiand L PR FBpAE s o 1
isa il 4tH0 id atraft0eP40 paeq acid/g,

cenﬁﬁép@_xkﬁ’ﬁ%%ﬁ?s@g&fg{) tgfd ﬁgﬁ, éﬁ?glawo i 40

baseQERsHtiof24@sned base/gr ayesigpal BEthH gﬁ}ygf(?gﬂxg content of 1.16
bst r at teri f : . . .

weight BRreR AT GoP oM AL gR TR B Elel R T2 N IRE

[Ooﬁiﬂyl R %oﬁ?f;ﬁé?ﬁidn‘i?zdtiaﬁtdm@ting Tompogitidnevas madeaby, BHXIng

56,508 Stheypulybtana dapweion Wi dne SRR EOT LT Y0212
oo TN i) ERBHTEBIRCE S FoneBoarssmmon it i
frof{FPERhaisiel m’j"dﬁﬂ?ﬁ?ﬁﬁ@ﬁm.wr I8 @qlf&gregﬁ?e
matas wgroaaiss vt Ate g Y A iR 4Ry poter
blaﬂ.ipglrj @ﬁmgé\@@gﬁ%%hﬁ@d SURRE FrirRes vater fovahmedium speed. The

I'ent tenperature then cured,for 5 ‘
midtrLas fittbréBFfoudladBd XX pplyester H@ulg@gp@pt gt inte a clean

and the_resul tant crass-hat L Abridid € dbprokiynately 24
recanbﬂ%pgaﬁafﬁ%ﬁ'ﬂg&ﬁéﬁf‘gé@%b% ore aﬁ%ﬁlgmrér hun?b ity y
hOltj sting conducted pursuant to ASTM Standard D2247-99.

I8 Table | Aqueous Col or Harnpni zation. Coat | ) ,
[oge29per t i Fhexedhat harmmenieatiosreqatieg; gmpqsian iz ten spray-applied

t st cPe inBLGingesldedEVA foam,
o el ey AU A e PR R~
th%ﬂ(ﬂ?ﬁélét% Gr%ﬂﬁaﬁé?gfugﬂVG ghiyl, tassi synéetic Igpthesg 1HESYN

ledﬂmeldhac(l) grévggus?; been co%?ede\%ﬂg poTﬁHeﬂw%ge](qgu @atds @ﬂﬂﬂeﬁc

leather”). Each substrate material was cleaned with isopropanol before the coating
was applied. The color harmonization coating composition was spray applied to
the shoe component substrates using a Binks Model 7 suction feed gun at 40 psi.
The coatihg was applied to a dry film thickness of 10-50 microns. The coated
substrates were flashed for 10 minutes at ambient temperature then cured for 5
minutes at 180°F. Table 1 lists the coated substrates and the resultant cross-hatch
adhesion, flexibility and appearance properties before and after humidity testing
conducted pursuant to ASTM Standard D2247-99.
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PVC (vinyl) 100 90 OK OK Good M nor blisterin PU
coated 100 100 OK OK Good Good s nthetic |leather ' The
cross hatch adhesi on of 100% corresponds to an ASTM
D3359 reading of 5 (on a scale of 1. . to 5), i.e.,
no | oss of adhesion. ** "Ckdbledans no visually

observabl e cracks or creases afte

substrate Mdebtéé oloridaEneRiza '%(@84]%9 %()@B%r?'ei
m-Aut-e——0 Ot Cq@dxibiay™ thino Xppsddoarece™*
bl i stering. 10)6&? /l*gée%w?- are photgyngraplLs of an

athletic sho e ELOM BreVA | PESH THPrénd Post-
ﬁﬂqsrg glec | eak ar- Cor‘rplgﬁ] |H(f§59 qurmmye(huﬁ."@gl Qmhumidity
har noni zat i t?' L ctreg have.  Thestshoe | test
appears on fh° ft Rach 00T 3ipdaar K6 Good
MO'WCBEVA%UJ 3 SB'KLUII[J oS TGSt €J Good
TRWA foam 09 ypber SeRPPERTS {HRISECTGEEG Teq Minor
PV@vimhgue) confftd se thé! cpd ed synt etiq I eat her|.pjistering
The red bandl extendihg—from o eRd oM 18 Good
PW goatedconpr i ses1@he uoaﬁ% TP R [ 006 s;%%j fram 0
_sﬁmmf—e nd-the "B r\'ﬂ" Sy scale of 1
; T@eqrossrnaé:h@éhﬁw%ﬂ%h?%&s?%ﬂ B Ay aﬁg?‘%é’“ orE[essaeat
o 5@ e ﬂ? Pf%? et v RS Al SackUBE Gédsad Sidp &?‘e%&e@&%sﬁétb ﬁéd been
%% ly mugf[ nonstrating that the coating can
JAPwitinotviddleamsrogent s of

*t* ood
conventlonal shoes In addition, there were

no
1 oo%'z.pSt er SF@rseztwmeiphatogmwsJ ofgmatrmc stide essqmblédvfmre EVA
onl'y.

bl i st t-h dit
foamayitPY el syl eaarcamRfEnt RavDa dgiarus o ak, f
| I th Hrbh heh ht sid
a8 PO B e B R T o

caERPNBIdgraph BRfked AYBI.y Ehe-rbidsele ofdhe rShﬁﬁrQ‘PHFﬁ"'i%ﬁﬁ fbﬁ coated

coating_was nmade and the.
ciioorso7bs ol PR BRI gt oo e
ol 9 TtRAd BhrPeReadihgfromaise pridpectizm oves the
co &/ﬁynﬁ]&%ggﬁteh%] Corrpo%nt Ais gorrprised of two
|aogglmrwesrtbeiowtmapbther ingredients. Table 2

[008604I]vent s %%\A‘?'anrS% léraetgty\fér\%sﬁﬁé OH4 hé ARGB photographs of

Figs. 2-4, the color harmonization coating adheres to all of the different substrate
materials before and after humidity testing, demonstrating that the coating can be
used to coat many of the components of conventional shoes. In addition, there
were no blisters pre-humidity in all samples, while there were only minor blisters in
the post-humidity PVC vinyl sample (all others were fine). The coating provided all
of the coated substrates with substantially the same color characteristics as

determined visually.

EXAMPLE 2
[0065] A solvent-based color harmonization coating was made and applied
to athletic shoe substrates as follows. A two-component pigmented polyurethane
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I ngredi ent Red Coat Clear Coat W. % W.% Conponent
A Pol yester Pol of a 7.4 14.7 Polyester Polyol (b 1.0
2.0 Acrylic Resin Solution 3.6 -- Pignentation 4.6 --
Acrylic Pol of Solution --- 2.1 Cellulose acetate
coltitiy EafrpoSrwas Breparedlosishawn intablad, Femparamid is

---- 8. WV stablizers/absofpber , .92 Tin
comgrisedsif twomplygsser BElFRCRRS 1 r|"?%’8%’e§§%xi de additives
.03 --- Pol. siloxane additive .03 .05 Solvent 37.06
38.66 Coating Solvent Reducer 30.2_22.1 , Conponent
B HDI Isoc anate 8.4 9.4 dSmble@ Biend 5.6 1.5 NCO /

OH 3.4 2.2 9%based,on ' ( | onent A

and B conbi néoq!eﬁm%%%@xﬂ{gr}eﬁ%ﬁ%a

pol gﬁﬁaieﬁp""er cralTy avall able ffoRe@&oat | Clear Coat
ion

Corp 2' DESMOPHEN 670A-80 - | f uwidt Penal Wt.%

pol pester—eormercratty avai tabl e 1 fom Bayer
Cor bgomponent & - = 7 y

ala; Fupettonat—acrytTT grin enr¢re |
conf:BelyesterPalyal ',\)zFuncti erel—aer Pt bq-4éi ol P[T?;'O?
aut bRolyesterfPelyelc ) SCAR-531-1 anll CAB 551 1o 0%
cel [Blcpfie Resin Solutii’yrate which i & coddbreially
aval Peithenfatiom East man Cor por atioh 6THMUVI N[328 &

TI'N KeNiEFol Seaibtibs” conmer ci al | y|avai-+-abl e [fron2d BA

Speg 5 'ﬁﬁt?/ré'té Rgy°Ti nD laur at@, cheni cak
acc ;ﬁﬁé%@bg;' E TQ%W ,."éginsAtle C 200 - _suspendi ngs.7
agen DnCHHw- - .Qi'u yart abte—fTomE SIS 92
Spe ¢ (M. S1ADUZQISERNSOINCEIS o o ot i o 9BAYSI TONE 0L T 7o
flowT Staddi tive whi-chi Fof gty dvartabe
f r oinBEYEPNEOL Hiticamn i%hqaix:de additives™ ] ~ 13
Polysiloxane additive .03 1. .05
Solvent ™" 37.06; 38.@{62
- “ .
"Coating Solvent Reducer ‘ 30.2 221
Component B
HDI Isocyanate™ _ 8.4 9.4
Solvent Blend 5.6 1.52
NCO / OH o 3.4 2.

Y 1 total weight (g) of component A and B combined ' ' '
1/ODbEaSSI\(deO(Ig’HEN 1652%\ -(f%nctional polyester commercially avallaple from Bayer Corporatlop
2nHESMOPHEN 670A-80 - functional polyester cqmmercially available from Bayer Corporation
3 Functional acrylic grind vehicle in concentralted tmtst
4 i i i arcoa
Functional acrylic polyol, PPG automotive cle o . _
502%-531 -1 anrg CKB-551- 0.01 - cellulose acetate butyrate which is commercially available from
Corporation ' . _
Eﬁi}mﬂq 325 & TINUVIN 292, which is commercially available from CIBA Specialty Chemicals
Di {TinDilaurate, chemical accelerator . . .
Bg:EBtEIJ'tryONE 34, AEROSIL 200 - suspending agents commercially available from Elementis
jalties & Degussa Corporation. . _ .
%ﬁ%:ﬁ%ﬁqe 01911‘7- flow (E)ontrol additive which is commercially available from Bayer Qorporatlpn
10g4lvents from resin and additive solutions comprising predominantly n-butyl apetate, intermediate
amounts of methyl ether propylene glycol acetate and SOLVESSO 100 aromatic solvent
commercially available from ExxonMobil Chemical, and minor amounts of toluene, xylene and
mineral spirits ' o
11Blendedpsolvent comprising ethyl acetate (52.3 parts by weight), exempt high initial VM&P naptha
(14.6 parts by weight), isopropyl alcohol (13.7 parts by weight),. n-propoxypropanol (10.3 parts b)f
weight), methy! ether propylene glycol acetate (8.4 parts by welghf) and toluene (0.8 parts by weight)
12550 ded solvent comprising diacetone alcohol (65.3 parts by weight), n-butyl acetate (24.3 parts by
weight) and methyl ethyl ketone (10.4 parts by weight)
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70Sol vents fromresin and additive sol utions
conprising predom nantly n-butyl acetate, internediate

anmounts of nethyl ether propylene glycol acetate and
SOLVESSO 100 aromatic solvent conmercially avail abl e

r %]ii(@j_ YRR n@l@léh & Bblvisctighate wiinh isecopumereialiyfavailable from Bayer
gggélggoﬁg e, xm‘ﬁﬁa an mﬁn)g??? t'SFsJi ri ES " Blr%gged isg))lle\f/rgrrgt
T i Loy st e
| . ] M . A
gﬁ.’;’é‘(’,me@[g (ﬁg;ipsmwpﬁjghz)fgé gﬂwwl ?cztete%;sg?i‘ss;ti’gf i g gt ),5 ,
Metfylprappoketgrreopano ; ar ; Yequivalent
NCOEOHe-r(wpigbmfliséﬁ!@“ﬁP/ﬁgHWa'ﬁ'g&eﬁﬁ QP%@gﬁﬁggr %ssmkr)ga &/ei g?}utw)ae
weighthd t ol uene (0.8 parts by weight) 12Bl ended sol vent
conprising diacetone al cohol (65.3 parts by wei

ght}\, .
=but yl sredbyia thvefafjwjngapi@cedursi| As shown in
[00%]h§| yk@ﬁ&iﬁ‘éwﬁag rparediia thee o) k4

4 ts b i aht) . -
Tabl 2304% t.icv)ugxsaemg |pg?ur$s§@1 gm{@ kgﬂﬁéq (ﬁ% %@Y?-E@%olyester
i all i | - bient
oot v oo AP 3PEED Rlog SR S emer
temégl'é‘(ﬁfg. Sgﬁéﬁiéﬁnﬂw 33 ©8giN-daky acetaie, BR%6 @VHbT tin catalyst
30,

I ts b ' , | e 71

olutong@%.-mdbarmakeeney ) ol o iy ERfans sddidR “é’%."?f_dded d

ts b ' s - | ébrBepstabiizey solution an
R P g e i
T e ety e

7:2% tal prog greoa

i r?'f'%d a%} e 9Si?i?r%dIégio-mﬁy&tea&mwﬁ;gggqé; topagsure-full
Coﬂp%ﬂﬁ?.-m.e?ﬁ.'isdz‘g? pol yester pol tgl ér%i V\%{uerpm xed at
sopastompess Cuind Gt SiTer
[0067D76 ¢ |D@W?TW_.E9%HF9&H?%&O%C{S| oﬁ%p‘%’gn%t hyl " anyl 715
alu&iﬁftﬂ@cr@[&qirﬁ; 388 PTIOD) aaliotiatn 8485y yeNavwed dyadricht/ .

I ith At _ . |
s v o oo el DGR

sol v i .

ety Agopage R SRR Ay ek o sy

. 2% tol uene were ﬁnddgg L9 these

quHftof Beptdrielelayahateriaijzand sibegogioxidsrareryeicallL AGIGA
stitred for 20 m nutes. at nedi um speed to assure full

tintagor anti-sattHIg PHPOSERponent s before continuing wth the

cedur e o [ B igeint ireludiezdBloB T oyl Alpate 7601 course
1o0REl o) 1 c.?gsggéa}rﬁyﬁéﬁe,ac 6. 62

al um num.acrylic.ti :
lenBc8fr aluFhiddmabaying d %29, PiQ'%.eQSd @pyqudwaﬁﬂcrw‘% b%’&' resin
47. 15 bl.ue-red dye | r rfistxedminé@l spiits and
ha\dﬂ@d’r?e‘g‘b o nggﬁrgwgh ﬁy%liegh#% e?mTtg"g?eﬁgt%tiéé S}' ays t,gel ° gn
glyesi g{@tafée(s%eﬁoxowwritp Tihe TiDpacrylic tint, a1 fdopiadiystep includes
sha

1.69 g Titane Ultrafin L 530 titanium dioxide pigment having 43.59% pigment

Q

dispersed in acrylic polyol resin having 25.95% binder with a solvent blend of
N-butyl acetate, mineral spirits and glycol acetate (30.42% solvent).

[0069] The yellow-red dye solution contains 5.51 g Neozapon red 335
pigment (15.78% pigment) dispersed in cellulose acetate butyrate resin having

2 0% binder with a solvent blend of propylene glycol monomethy! ether and methyl
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quantity of bentone (clay material) and silicon

di oxide are typically added in these tints for
anti-settling purposes. [0068] The al um num acrylic
tint includes 6.93 g Toyal Al pate 7601 course

etmélq{éttbﬁé‘ k&g 22"/(?1%?@@0) havergud-fe@aye po%mgtcog\rtaﬂp@ﬁsw gn
r I C 0 0 resin 0% bi n
Ne@xdpmnﬁéﬁ%pmgéenﬂimtm %tgéh/” ggmqﬂ Sisngrs tgfr}ﬁlﬁp%:ﬁedacetate
t t 3 Ti | '
outyiel resf TRy 27 BPEEt S BollenttiEnd o prery o alvco

Ti tane

mpoHe"i‘ﬁ*! fétﬁeﬁ&m rietiayietin! akemnej@4p1 @%mlvqm),. Ag adiditiona) 40.73 g

di d [ v.ol
of cﬁlu&ﬁ% aneilaér gb;ﬁbs’teaﬁe Iéé]%glgg’éﬂ 51100 in r6e§? EL%W‘&% acetate
butg@?tg 2%%51 hrg[vg%g# 3#% Bfnh% W DEYIGEht BleRE af 8l-H3YI 4&8tate and

he yel ovv-red dye sol ution cgntains

glyéol%ewat@e(gaaam soheng3erepadgashas a1etiBg@geghe g sample was
di spersed in cell ulos

agitateddon aldeastgq MinUtes ﬁg %%ga%t gq{ggfg%é g'fcg pé(ﬁ%'han %?Yﬁé‘ Plgments
intogglr%gsﬁ%{/sltﬁw EAJ&NEnSTBE )] g tiR Jcatéiyétysloldnﬁim@@% &ﬂetﬁ?l%l-amyl

bl ue-red dye Sol ution contalg@(z ﬁ ent
ketbReyand0.8&d L.‘B\@&bpom solution (8§ % Bl-igy) @roma c solvent)

di spersed _jn cellul0 C butyrate resin having
wer;e 685%‘5?%90%9'}? @ﬁ%%qed%thgnd of propyl ene gl ycol
oFegoet hythe @ivb&do n%%éfﬂ@@ﬂ&uremy\le doemmm(rsw.asmpared and
ofvent). An additional 40.

apﬂﬂt&(i/toame vasious sybstiatesrby-tia fail%ww@ mgglgdﬁr'eogﬁﬂﬁg Zgthbonent A
(mcggﬁ ekﬁox\?%\t 2%&&egzwf hakkE Yithre 354 ébﬁﬁ'ﬁ!’neWt Bhisécyanate

acetate and - gl ycol acetate
bleh@”(uﬁ:?t%ﬁ@'th{@ Gbl)/emEreﬁiuaéd shiows im Table 2)¥gr 2duinutesripassure-

tated f
e e B o B L PR A 1
seq%}%ﬁ?% Rﬁg%y\fné&{;ﬁtyone & d Ehg g@éﬁ M?tb;sﬁﬁgg? Iogglr (I0sabstrates
via(884mbertitngl Bidat ldoeé! #97f gunat enggomgﬁtlpn m@ﬁ%lrgd}fgﬁ) 8@ psi and
Co t A upd t at o Mt
me}@ﬂ'@%ﬂﬁ\ﬁe%@ﬂp \%ﬂé\%gga)[ﬁ epaéroc\e/ P@ag uﬁgﬁmd
apgltb%oﬁﬁfélﬁéss ﬁMQ%ﬁTﬁﬁ%ulbyhth@eéwl | owi ng pr ocedur e: 385

th | vent .red )
oot Memga&@w{za@ & 5 Moot S 15Rbke P o tun

dagel 1 ofe mixed
@406t BalvESeh 3BLRE Y 2 A (209 oSl folsd) (b et mixe
at ¥658aht low SHeddrasingat mn@mmsraermtuentetarrmra@é@o%@sequenﬂy

1768 Whitd aaaie: 057 1 s B B PRRRe Rl iy etone)

anmpﬁ%%w%%ae%& iveleseUadded wiR-agRation tmﬂrda resin solution.

OW. T e coating was spraye {bl g
Nes@ch 53 Wosvr aisorber/stabilizer solutlon and 13.65g0 the soivent blen

consisting of 11.8% methyl ethy! ketone, 71.4% glycol ketone and 17.2% toluene
were added to produce a final clearcoat composition. The blend was stirred for 20

minutes at medium speed to assure full agitation of components before continuing

with the procedure.
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approximately 0.5 mls of filmbuild thickness. [0071]
The clearcoat listed in Table 2 was made as foll ows.
14. 73% t.wt. (21.959) polyester polyol (a) and 2. 0%

2.9 t ol yol .. (b i xed at
Qo7 i Sl aictns Fmideti barlainng Tuiictiane: and non-
8 | . .
R AR S g ko
wiast e witin8.72% 6.wt§ 1960y sohduaciiorad dcrylic esisrusingld eatary stirrer
ahbo il Elemrerise B ariapBrdact L § tahit soiants ondlsting of
l‘é%@fat@{f%@’/o) Cfﬁ@fﬂyﬁ NLayPketdie ?2@. GE%)YPIy@bMdetate (29.9%) and

one ketone and 2% toluene were
1aawardma¢|cmobmm@/ 07?/@aver@|a_fme¢ot@tth@dﬁga§0dutmm Nex, 0.43 g UV

S o8B o d 3112 TG AR L S SRR s vere

adHEN tb iige BleaeesHI! The tﬂandi WE28tirfe iR 20Cinutss somledium speed to
formul ati on containing functional and non- functi onal

aasurg full agiation of tkescampangitspared. 2. 05%t. wt. (3. 06g)

I t
A | 5P ap Wsrediflend g BiBhatle dledrobRt bompgsition was
prfepared @UI é;ip?led Wth@ﬁoﬂkﬁd@nngmrobedmer 400g @cﬁhpd)rwmt A prepared as
speed. var.i Qus solvents consést ing of et hél

da%@f%de%a@vez@@d "ﬁt@pHmTahJea Ayyasexsw(th 3 653 bpmpangst
|SBE§£R£% dﬁl%ﬁ %s@h f&R0in 1difle %lr f‘éi@tl’nfhu?ég ibeé’és&é%ogﬂ@te

to t e resin s ut1 on.
insoghoratiorr Jhaliended mscosntyloﬁgthed%al cnamg wasamemw‘ed at24

st Seife s RI ZHBR  TréSIeBsed GSmnii i wes applied over
thaaghlired Re8 2K Gretitdifa ESating desditeatdtvedind hgted in Table 2, via a
components. [0073] The two- conponent pol yur et hane

conventionat Binkshdedelifhour gt ap @W@@Oﬁrﬂﬂe%ﬂﬁ@é@(’b@o PﬁbaNd
BRSSO Gorcb ST SBERRRIRH #8 s or i
buifd mlékvmsen g0t 0 Bninuteoftasinat ambient dermpetatatecdas préfebied. The
oatinasanorh Bensaty baked ak T80 ASTor dliminiiean B cdalei supsliotes were
cHitiSREPREP24ShRG a |¥ht3rﬁ9ﬁldit¥ féﬁmaggremomte%k.ﬁartsgebrantee

conposition was app over.  the cured red
fullyeumxheoatmgl ng descrl bed above and listed in Table

[°§178 2 at| §r§1|t§>|a nar%@rn%?cg% sqdelgn%.lbsﬂr@gq g{%?tgﬂdwig-s the coating

cdmﬁwsmahg aFé §ﬁdsm<m TéBRe SPTALSShrhHled PRIESEH 'I’Fﬂﬁ@lYfMa@ a@heSIon
Im build thickness. A 10 minute fl ash

testing.eHl dag ﬁpml@rtwteétmgrﬁrflﬁ)@b!htydeshngeovefﬁqwgewé /A foam,
s@ﬁéﬁ%&%&%@?@h@méﬁ% tit PolytefHaAR  §BU) dubstRE: SAccording to

the standard test method ASTM D3359 test method B, each of the coated
substrates demonstrated a 5 classification on a scale of 0 to 5, indicating excellent

adhesion onto the surface.
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conditioned at 72F and anbient humdity for 7 days
prior to testing to guarantee fully cured coating.
[0074] The physical performances of each substrate
coated with the coating conpositions are shown in
Tabl e 3. The sanpl es passedTabld3al /fi nal adhesion

i e e

testing, 10 day humidity testiy d.flexibilit .
t st | ngolveat-Besed GojerHamanatcRGoating ASREsoR HropeHiss

ang—+heroptast+ec—pglty tg (TPU) atg.
Acdording to the stlan g?‘cf@ﬁt et )Iﬁsigé atﬁéill'dM D3359 .lt-%lét
metlhod B, each of t+Re—coatga—st strmgg denoTfstTatgd
a 5 lpitabABRESION on dn a sBBle of| 0 to Hregating
exddfinehAdhesiorsi on lont 0 PBe surface gég_lab,e 3 B
Sol [east-HRasidity Col or |Har moBBzati op Coat PRg Adhgsi on 9B
Pr dppsdtings EVA Foam Synthetic TPU Leather 1nitial ]
AdhE G&ter Bo B tésEmethodBlbf ARTEStantardB33H8- Blice pattern cut through coating
Post tdhuubstelitd, preSBiré&-BerBiive tapsenpliggl angd'quickly @'@thb the test .

met hate BiodricAgTaTeBrespRinpdhegiarsmeasuregioniaseaip gt ¢ lg 3L Showing no

t hr odejamisatianiang 0 shewieg P 2dResIon Q885 yr e- sensi ti ve tape

app! g aghest Té@{l"p'?e?? t@_ ;e“t‘ﬁe nuneric val ue

r epr E0BIACLCS s A8 RS EM® on a scale of 0 to 5,

with 5 showing no delamnation and 0 show ng 100%

[ si on lp@sshowrirt Table 3] Besidand ASTVND 221 71-88 t8cdaf hiemidity

cur Fi nal adhesion - after 7 day post -cure [0075
testinghwamperiomaed e The same adhesiar iestme dg@sasw{"@gy Yor finl

m.dit testin T . - :
o8 85 bl B T OB RO oo LB dihoi. Tho resuls
irkfddted W%Y@ﬁm@tlﬁés [aa tﬁa;ug_aae/cof gam 'substhqatnifd:' bgth samples.
exposure. he results F ndi cate no 0 1 N QSS. S .

AgRn, dhe pagtings o8 Alie! Sum SUPSITAISh GRSHRA AdbaRgnedh addssication.

coat i RQs, i T. : . 8H @M th
978127 ARy in ToBle 4 BSHARY LEhBRoBERES Bertined on the
samplexiobithé threbesubbstratas. wiiterpe segmeay past-eiere, fimpulsirate was

areiel et anee 8 B0 hm i 0ara felithe TflEliths sgotha B sipping of
tEESatHY ORI &7y b@BstrAb. cracking or stripping of

Table 4
Solvent-Based Color Harmonization Coating Flexibility Properties
EVA Foam Synthetic TPU
Leather
Flexibility Test | No cracking No cracking No cracking

Samples tested seven days post-cure by manually bending to 180°.
Coating was checked for cracking along the bent area.

[0077] Coated substrates produced as described above were assembled
into an athletic shoe, as shown on the left side of each photograph of Figs. 2-4
marked “S/B”. The midsole of the shoe comprises the coated EVA foam. The red

upper components (midsection, heel and tongue) comprise the coated synthetic
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the coating fromany substrate. Table 4 Sol vent - Based
Col or Harnoni zation Coating Flexibility Properties

EVA Foam Synthetic TPU Leather Flexibility Test No
cracki ng No cracking No cracking Sanples tested seven

ieatfigy, RS P4 fHhA RierEifly fohy tHRemisegtio oteOMe 1Goes Cagprises the

ng al ong the bent _area._ [0077
coafeRRTPU. SAWean doeseemr indhe E8/Bsp apheet Rigsy @M@ Coated
assenbled into an atEIetic.g@%$, as shown on the left
shosiptssessesexralgbt 685 FRTEPMERHE™ 2.4 rarked "S/B".

The m dsol e of the shoe conprises the coated EVA foam -

The red upper conponents srridsecti on, heel and

tongue) conprise the co tic -24 leather. The

red band extending frg | £6atiMy ¥astiade andapplied
[00€8hpr i se%sf’wgngbﬁg?%fio%hgﬂﬂgh%gﬁ%e seﬁ inthe "S/ B

S/ B
' ' i d pohwrethane
to %ﬁl%@?%ﬁ@?'%ﬁb ra@hs%s follods. _tmblf/@—oamc)nesha@n'pﬁiﬁg :
o, S ST & HAEAEA b
1 gd hLet e - fol | ows.
cortBs e AHREY S G I8 SR RS hing

conposition was prepared. As shown in Table 5,

Conmponent A is conprised rlu‘ pol yester resins and
other ingredients. Table 5 nt - Based 2K

Pol yur et hane It seihant FRechulatidn A
S EqRraK Py

Conponent PO r | (a 10 4  Poly ol

(bgml- 4 [ReyredienResin Sol ution 3.6 Pi rreﬁ?gté%' %5

---- Acrylic Polyol Solution 4 _ ‘ ,
Component A L .
Polyester Polyol (a)’ : ' 10.4
Polyester Polyol (b)* 1.4
Acrylic Resin Solution” 36
Pigmentation' 3.5
Acrylic Polyol Solution” . —
Cellulose acetate butyrate Resin® 2.1
Non functional acrylic resins -—
UV stablizers/absorbers® 0.5
Tin Catalyst’ 0.03
BENTONE / Silicon Dioxide additives” 0.10
Polysiloxane additive” 0.05
Solvent'” 35.48
DISPERBYK 167" 0.01
ANTI-TERRA-U100" 0.02
Coating Solvent Reducer™ 28.55
Component B
HDI Isocyanate™™ 8.6
Solvent Blend™ 5.7
NCO / OH | 3.0

9 tal weight (g) of component A and B combined _
'/oDll)EaSsra(é)gri‘-ith 16529A- égzctional golyester commercially availat?le from Bayer Corporation
2pDESMOPHEN 670A-80 - functional polyester commercially available from Bayer Corporation
3 Functional acrylic grind vehicle in concentrated tints

4 Functional acrylic polyol, PPG automotive clearcoat
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Cel lul ose acetate butyrate Resin 2.1 Non functi onal
ac lic resins -- UV stablizers/absorbers 0.5 Tin
-data | st 0.03 BENTONE / Silicon Dioxide additives
0.10 Pol siloxane additive 0.05 Solvent 35.48
% ERRYcaRo5100.01- cefilkk addtiiRutlia@vhh BkonBustiallygvailable from
orf@mucer 28.55 Conponent B HDI Isoc anate 8.6
"Tlrﬁwmeﬂ sBInauNIND9Z, wHIBE® ¢on@rerdally avajieliafern CHR Beacigfty Chemicals

"DiBwyIDhbia(gle, chervicaipoerieraton and B conbj
BENTEINE 34 ARROPI 70~ ﬁe#pfe@mgeefa SRrap et Syaley BT e

Spdciatlies BHegHssSEE©
QBPﬁ@HQNEO 17- ltive sol @ﬁ% r#gf'@!a é@éﬁ 0 from Bayer Corporation

1°s_; reddiflih fbu R Rmediate
r LQESM W@Q’bﬁhbﬁt éoﬁ/ent
r g ‘.‘lé}x’ l@hbﬁf&é an%ciﬁlb’drlaﬁlomb yfabluerféPkylene and
c earcoat B CAB-531-1 and CAB-551-

YR%’V HhPAETI AERRAL @ 10111; yealbgy mdtifiets commenaiatie pesiilabl¢ fom BYK
Ch@m.al | abl e from Eastman Corporation 6TI NUVIN 328 &
2piBhddd\doNer @amprisitigcthyl acetatmiFe.B oprd hyyweighlli qxamptahisfr 'a' R naptha
(148mcts &Y Weighth sabropy! glcohab( 187t rtsrPM'Q“é)u’P ‘t°8° 393”5 by )
wexgk;t&;@nqgwhqtmr pE ohgeeta {; me m parts% by wBeng
DR Mﬁ’lDéJRd\b'ﬁ%f’pr ceXpgt }Q?}},ﬁ 5PEyapate il ng ﬁ'e m t ilable from Bayer

gcS)r %&) Shrisin gEvc’é@S&%(P Erﬁétic‘%elv%%hérgéﬁy hkilabte from
x{o E@ éﬂl L NPEwHBRtE Ryldn@ (SONPERE B @vbight), aveliiyl ethér@ropylene
di QEEt ¥er pGaéE BYR@EhtPahd nliesh scRite(8farparts beseightand
AOHI Wreighobfiddcyrmatet equalest weight)r Eektgint ofpalygsterpolypisippuivalent
we@b‘tﬁet ate, internmediate anounts of nethyl ether
propyl ene glycol acetate and SOLVESSO 100 aromatic

[O@J\/em @Uﬁ@é%rﬂ% LAY 2R B ekl forinedTh Bxsimiitlbhidnner as the red

m cal, m nor anounis of toluene, xylene and
coai foemalatiopi deﬂeslbemlsré'aqampte Peandyhablarer iexeepiine ingeastients were.

prtgvrl]ggcli (l)n %engr%bﬂlnt%r Ilssté:g mﬂ%v& Ln‘aul'glﬁfle%’ a"rhé“&bStufxé WEsBa\%lled over

EVA foam synthetlc leather, TPU and nylon substrates via a conventional Binks
Model #7 gun at an atomization pressure of 60-70 psi. and low fluid flow. The
coating was sprayed to cover each substrate to approximately 0.6 mils of film build
thickness. A 10 minute flash at ambient temperature was preformed, followed by a
thermal bake at 180° for 30 minutes (bake temperature dependent on type of
flexible substrate). All coated substrates were conditioned at 72°F and ambient
humidity for 7 days prior testing to guarantee a fully cured coating.

[0080] The physical performances of various substrates coated with the
coating compositions are shown in Table 6 for the coated EVA foam, synthetic
leather and TPU substrates. The samples passed initial/final adhesion testing, 10
day humidity testing and flexibility testing over each type of flexible substrate: EVA
foam, synthetic leather and thermoplastic polyurethane (TPU). According to the
standard test method ASTM D3359 test method B, each of the coatgd substrates
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Chem e 12Bl ended sol vent conprising ethyl acetate
(52.3 parts by weight), exenpt high initial VMP
naptha (14.6 parts by weight), isopropyl alcohol
(13.7 parts by weight), n-propoxypropanol (10.3 parts
deYonsteit@lib)s claBsinyatich bea suzut 616 59indicdtingaicalient adhesion
8.4 parts by weight) and toluene (0.8 parts by
onfeethghsyrfagg8 DESMODUR N- 3300 - hexanet hyl ene

(oBEIL. *° ORI S B Tanie T oy R ABNES g Y pgriormed
(A%XW wwzggvlté%]amé@memm tebt methvad Wablutilizedfor final adhesion
Xon |

peffarmanpaafier 53%%@&92%9%%%?@5%&%8% j 3¢ reghjg fdicated
T

saffpley of anfivesubbtrates fassid dhesiopalijfe atfeclassification.
pol yol s/ equi val ent wei ght) [0079] Conponents A and B
were fornmed in a simlar manner as the red coat
formul ati on described in L@ 2 and Table 2, except
the ingredients were. prg%ﬁ n the amounts |isted
abov e SoiveTirlBlasel . Cale Haomphizgtion CaatipgiAdhesian Prapsaties

f opm—syht-heteteat-her—IRd-angryLen—stbstratesmya
a Fonventional Binks EMAYEPAm, fun SYNRUG oizat T
pressure of 60-70 psiand low 1 ui :SAHRE T
copbnitia) Adhesion ayed to c8Ber eath sub$Brate to 5B
appFimal Adhesipn0. 6 nils obBfil m build 5Bhi cknelss. ASBO
m hPbst-hlmiiityat anbi ent &Bnperature wa8 pr ef or ned, 5B
fol T by a therjmal bake at 1800 for 30 mijhutes
( bakg TERANE RN MeMEP ERAASTM Slantiard ©3859- 1dtice>paftdre cut through coating
subsd subktedte, pAisbureearistide tipb applied arsl quizkig rehaoved.t | oned at
7 2F Tae duraerisiveloé reprasemtsl dhesibo medsutied/an gscalerof © x4, witly 5 slowing no
guadaiamination and| Q showing e POtrahesiay; [0950080] The physi cal
per fintiehaghesian ofsafpples tosied slieySteat es coated with the
coafimAPPeHNosi AtPohdeYAPE -fiBwn in Table 6 for the
coated EVA foam synthetic |eather and TPU
strat es. i Bbhd Tl j
[OG8I51 15, P FATRbIET, BAERBly Dohd 1gtMnpoftoirasd Of the
sampdes fog the hreestibstratas. ohftén 2 severeday post-atre, the/substrate was

o SR SATBBFAAE 65" e U RS TPELEH 5 RSB o

thd B3&thd @8 4R} Sipshtiatecach of the coated substrates -26
denonstrated 'a 5 classification on a scale of 0 to 5,

i ndi cating excellent adhesion onto the surface.
[0081] As shown in Table 6Iableafidard 10-day hunidity

aches PO EBRSRR Ry HaGnoRFR o GorbRd Fisd IS Hremegies

EVA Foam Synthetic TPU
Leather
Flexibility Test | No cracking No cracking No cracking

Samples tested seven days post-cure by manually bending to 180°.
Coating was checked for cracking along the bent area.

[0083] Coated substrates produced as described above were assembled
into two styles of athletic shoes, as shown in the photographs of Figs. 5-7. The
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performance after 10 day 100% rel ative humdity
exposure. The results indicated no coating |oss on
the surface of each substrate for both sanples. Again,
both sanples of all five substrates passed adhesion

With a 5 classifi i t for
midigierofe3ef sBRS cplifleSing LBt BYATOUEL TREREupReT
corapBhBRfsi (fodl Phidsbeirhand hekt)icampiitiedtbemoatidi sitbetic leather. The

Fi nal Adhesi on 5B 5B 5B.. Post-hum dity 5B 5B.5B
hedldnsem gshawn maséclearly 1o fae Ratsharotltls’ &) SomResgy the coated

ndar dy; 0 ] 58 Fib. o8 E0hy16R @Y coated with

Tpaja@%(w?%fé,ﬁg6'9@2%?%-%22%2“?%% t ﬁa1|c(§yd’appl l:%(led gtr}},d wu
thedsbl6Kharmenipatsh cditing uie showndh lrégs. Spf cwellentemesi on

measured on a scale of 0 to 5 wth 5 show ng no
haweorizatien IScchiged showi ng. 100%adhesion.loss. Initial

adhesi on - sanmples tested after cure Final adhesion -

after 7 day post -cure (0082] As shown in Table 7 a
flexibility bend test vva@gfeg/ﬂe;&éd on the sanples
for the three supstrates. ,Afte -
(ol & SRS BRSOy Bt HELAR Y ARl SbBs were
mé%%a-dfpw;tﬂ Qén§ext TABSefiofs aE e BVArfoatt inid¥oks colted bgnthetic
rom a

coati ng ny substrate. Table 7 Sol vent-Based .
leaBuérouppés ane TR Lppeyare algared Wil ispproPy igahel and coated with

an PR RIS St Rl 3 €8 ot pBpaiettine
SRRy cSCITramol) 1 Sbging o oot
CABIOBILITEOL09 4 earops ke S0 NissDaRa ERaMIRn 8,0 grams of
OB BRI AT i A Topg Ahties Jher s dnod spuh of
denttedharer toarreakes. The materials iite blended With a leav U rapeller
blade attached to an air driven roté'i'y stirrer. Mixing was performed for five minutes
under low to medium speed. The mixture was filtered through 18 TXX polyester
multifilament mesh into a clean receptacle and allowed to equilibriate. The coating
was spray applied and cured according to the procedure of Example 1 to a dry film
thickness of 1-2 mils. The shoes were wear tested for a period of 3 months on a
nearly daily basis. The sections of the shoes that were coated with the color
harmonization coating were visually cleaner than the un-coated sections. The
coating maintained adhesion and coating integrity.

[0085] 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 washed shoe were visually cleaner than the coated sections
of the unwashed shoe.

[0086] Figs. 8 and 9 are photographs of the coated shoe in which the tabbed
areas represent the portions of the shoe that were painted with the color
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conponents (toe, mdsection and heel) conprise the

coated synthetic |leather. The heel insert (shown nost

clearly in the left shoe of Fig. 6) conprises the

coated TPU. In addition, the right shoe shown in Fig.

7 ingl udes #onsl stBartdm thel nted areas
haﬁ@PH@ﬁ?Qﬂﬁ"%ﬂﬂé zt% é%ed)%%egﬁom ﬁ]g Fi gs. -

ggt%ﬁ(ﬁﬂéoléﬁhﬁfmohﬂamaﬁat ihoee mor&BﬁPEW@éf EXAMPLE 4
XF' Sections of comercially avail able

of f-the-shelf athletic shoes were masked-off with

tape. The sections of thegkxMPlcR®m m dsol e, coated

synt hetic |eather upper,”and TPU up per wer e cl ean @lavallable

oY | SopTIRPEV Aahtiddulés and Ie.aiaeréwpmrﬁr? twa C&&UB%EE?‘

atgk%l?llela?%eg%g' Q%%%@%ﬁhi?@%ﬁ@%}’“ggod' A Eﬂeid polyurethane
f eBtingTH Yot aligninum tint
g gi3trn S TR foRp At flas 2ht eucdBFASELTE b

em _cal 6.2 0
p4318 Tidee 8NGOt avpraraixturaoff ﬁcg’rpbéé W‘ﬂ)ﬁ‘?@ﬂ}? 3lSperSlon
! d 6.00 t beak
g, 3 Bl Ryt o 0o beaker.
[(&ggfe at t?ﬁ@%@gbﬁd gemailatich wasprooueed/by addingr0 g1of hp nano-

per f or me

f
@mﬂ dispersed ppomijeetlhége gicnriljltge,c;éprlaﬁfj &@ qurgx%oq % g of the
ek e A e s comtins. T

b%%ﬂ#érﬁﬁp?ﬁ?erﬁ@?ér@f@ l@b@llo%otwanhwappo@imﬁdeb)bmakmg a pre-

to a ilm, t s

esimdmen mrﬁrmﬁh@rggt%cpq |gfen£f ?;gp] ia&g@l :ﬁ}pg%rx] tbzbwlgg Bla?de ina
G s e gt

M(CR@FLUIWZEWB‘H 10 aat 8,00 pai-fopAbaninsites aifhlrans ﬁgre o a four

nggﬁg{g]”ng%g&é‘rtrﬁﬁ%g‘é aahos qu EIP %\%gmfe?ﬁ%ér\@ggr‘ﬁ&t %%Héb(?er electronic

t%(gégragur%t@%@f 8nd raﬁ’ﬁtregéﬁ e&homsérén gShm'gblB)easaddntlfed in Table 8,

h T aundr ent. The wash oe_ als
Wi Uteal MGmscacmelegRGFég‘ﬂ tAER AAd weead %Pnerrga K. °The

t ed Th t
peraurUh 8 Ricrg BnsERC) S aSRIERATTC P eRMEization was

rﬁ{] atel® M@ﬁ@%ﬁa@we a§ iififiediig Table arfollowad by a 30 minute

phot og

it afdrarger. alne KRHPGIE 18P1d fo |edeMirR QR pEine reaction
ir@;i%g%ee@go\'\%ﬁl@t Iﬁegmaﬁ’ bH A 8&hB MitBRWaAT 2antiEosdnvedatiiégontent was

rom 8 and 9, the painted areas

38d%biHe Brwkfietd mscdisitym g&wcpen after three nonths of
wear .
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EXAMPLE 5 [0087] The EVA m dsol es and | eat her uppers
of two commercially available athletic shoes were
coated with two different fornulations of tinted

pol yur et hane dispersions. The first formnulati on was
produced by adding 10 g ong mnumtl nt paste under
slowagltatlontoapremx f 73 g of the

potyuret Tagige Nbkddanmet DispefeatPalyueathana ARybprkradndl,  and

17 g of carbodi4 m"c. t6688f—Ftye—seCTONd formul ati on

r~

was produced dlng 50 g of {bl ue nano- pignent

di °'"°r.sed 50 e acTytic [Gasoant to a
Pig f tf CH oﬁﬁ élgwm,fiug}; of —the pcl&a_ﬁgThane di spersion
;%#‘\ﬁ?et —Exanpte 1, and 9. (] 1g0.0lg_car bodi i m de. The
yﬁtyfaﬁgfopb,gﬁqféhb gb@persed acriydoiog col orant _was

Mono : .
produced Dy nBekKi ng a pre- enul gion by stirring charge

Aas rdentignegeBn Table 8, wijth a Cowm es blade in a
stainl ess steel beaker. The pre-emilsion was—then

wWeeeycl ed-through a M CROEI UL DIZAB® i 10T at—8-69
for 15. mnutes and transferred to—a—four—neek—t

bottom f | askChef@8®ped with: an overhead stirrer;

condenser el ectronie tenperatigy e pr obhe—and—=a
Seli ls 1 r\hera_ Chat

: ) e QUCIILIIIEU1II rapie
W@f $HCr i nse—the—M CRCnﬂ%iri'EH and—was added
Wale's he £l ask—TFhe tcupc. ature o € m croenul St on

i . zation was 1nitiated
as identifijed jn Table 8 fol | owed

enperature of ‘rOeIL{eact ion_ _increased

r .
To 56C. The final pH of thelatex was 7. 24, the
‘nonvol atil e content was

he_B
[008gLcos tyThﬁaeigsvere&sperggnﬁ@ap fod P SRRRE T gl wes

d 14 hthal

SRR L 4 20 Pty 0 g of e

bl by YESdRNRGIghtza k! 68000 giasd beads heing,a mesrkdigmeter of 71
late 120.0 l\/bnobu | raéyctge?s%qgeseqﬁcglm‘é%lxﬁﬂe%as milled at

micraSy SORMAG! IyAyaabie

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 additional 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%.

[0090] The acrylic denoted as footnote 2 in Table 8 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 blanket.
7.5 g of 2,2"-dipyridyl and 8.1 g of copper (0) powder were added to the mixture

while maintaining the nitrogen blanket. 30.4 g para-toluenesulfonyl chloride was
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Sodi um net abi sulfite 0.6 Ferrous amoni um sul fate 0.1
Water 10.0 Charge D 70%t-but | h dro eroxide 0.6
Water 10.0 [0089] The pignment dispersion denoted
as.footnote 1 in Table 8 was prepared by m xing 45.0

Gnaintithingithe ditragesr blanket0 .1 ng
abgﬁdﬂgﬁ%%{% @th{ € %/?gol ?3 vvell J m;ﬁrlsoo 0 6?

ber@ﬁdatﬁa@wla@ ancth2.0 aohysistybi fSOQfO gyf%;ﬁ@do%dgto Hh addition

]
funlan spagsh FiiR blifden bF 3Ll Bridh @ idiidhe. THHe60.2 ¢
berPyAAatERrAte ded 200 ¢ oty supropy etherbyamihenaddeg to the

readtion dasle ang tgﬁg'gl%gﬁ 3{383@'@95 %ﬂ%g‘t ﬁéy¢ Wthe solids
reapyoi B0 1S 8881 § MIEG! (BEOTMA b 2580 Solabnarbrtichanged to an

as nee o offset fthe |ncrea3|ng
additien dehriel @i $pErged xithrrétroger fori % mwteaag hej 8883 &

et ind 150 o S PSRN Betofenerso
muivbggg %hn%h’ﬁaﬁ‘ff@ﬂdg‘a ?9’@‘%’85&@?1 teatparature 2 The réablien &as heated

g g magnesol and 120 ?I%(
forteothmenmthenxdalecean Baered\nvemlghtrursdqrra gifrogen blariket. The

reqtqlfl% %l%&(};g et ea} é@? iofq{%lgkhlela%ﬁ' tﬂ@n?ﬂ%réﬂathra_u 1a cake

wat er azeot rop

of ﬁ’a pne'sr&%%m%é@ésmhsmamgbedTlaaa dolvent wadeemved under
rogen bl anket 2'-dipyridyl and 6.1 g

vacﬁumqml@lng(a)oe%afd% 4% pelidtided to the mixture while

oo o B A B g me P s fagnpte 3 n Tabl
waB o@ﬂ:é@dlin% Yéir reokaronhdibottoon fidesk eqmppg«é withl amklectronic
g benzyl mat hacryl ate an

20,0
temwptwpmrobehmec{néw&a HERY, 69N it Bied il mapnts, 1269:6 g

A o i e o
dm%thylbtbrbpifo&ixpamm(DWM)eQ zvgstrlplh@wy! @b\deﬂhlﬁ@ .29 dlb;]ty ln

t e ni re Wwas 0
digeie MR 4 AP Lg AR hiliERediers Sl g 986 flptiet a
terﬁa;z%%}ur%fqm 23thtf aﬂ sbidis! fe WRIsBIvedarZpedo bq:aiy(butylene oxide)

tiron funnel and sparged with nitrogen f
having at rmynbwheva&geanglecmale eigith) i 099w as, 9dée% aﬂeﬁl]@ fRixture

ok B0 A 15 SRRy e gy
added obélaé 66 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 90°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. Ina
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
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for 6 hours and then cool ed and stirred overni ght

under a nitrogen bl anket. The reaction m xture was

thinner with 500 g of toluene and then filtered

t hrough a cake of magnesol to renove the residua
wh%té}hup},ton WHR arcaoie Nvaluses 1&Epa mmmm viseasityof 800 centipoise,

yi el y? resin at 98.4% solhg‘e [ 0091] The
anhbbf/llr mumw@n@-%@m #hbted as footnote 3 in

le 8 ! o the EVA
[Oq sk eqtﬁ,a%gb%rt&ng%ﬁﬁg Ibﬂ @Sc?}ré%nﬁpggftg%@p%gpggddreg pr obe,
fo%‘iﬂfél%bﬁa%ﬂ arfd lefa!tl@ér uppmsl ensdescribed ia Exampled , andtavaluated to
N- net yrrol i di none, H31 g hydr oxyet hyl
detm'nhaerajdlhas@n(MEKMFSteQMW owgi i ﬂ}ﬂlﬁ { propioni ¢ acid
(DVMPA), 2.2 g triphenyl phosphlte 2.2 g dibutyltin
dilaurate and 2.2 g butyl ated hydroxytol uene were
stirred in the flask at a Mature of 1OOC unti |

all solids were dissolved bty ETYETTH)
oxi Geyuiaier i ng a ﬁ?ﬁgi‘bs;r\‘?%?r clge'n'ﬁ%lAHHeS(Oh Fa ’,E‘;E ,{;‘{,ster,@ys
Q00 was added—a fi—xtune VdesLUUl ed I(T‘gq(hobhstermg
E‘Yagignebl s(gycl ohexyl isogyanate) was

é‘g‘rf“"?lr Rr%asff 4' -ne i
T ditHeFURRY 1 0d. 481. 5 g butyl 3/moderate blistering
Fom i@p,ryl ate was| used to ringe the addition funnel

Bil=NHna FiYrmtat T he | sevA/aat e and the ténperatyure &f nphiistering
Dispkrsbdl Pelywethanet hepmidedlel at 90C¢ for an addit{onal 3
Achyirs. 642.5 g butyl acrylate was added over tan

ST

BlueiNenb@igoeant od.  Theeathes HPRE ng{conpos?Pti on was: Tisiight blistering -
Dispgsad Pely&eheRe Chpr ge A In a| separate flagk, 4,263.3

Acgli fo",: 1247 g du ITCLIIy[CI.IIcIIUI cllll e, 73"

g
di-et hanol am ne and 42.1 g et hyl enedi am ne were heater
[oqgaafoc Tﬁtsgﬁﬁ&ﬁHhﬁ rasle ngec@m ifeumwhigsolkendridf lieathersippers

arge A was added to Charge B _and t
wéreSthét\ |te’@emtanet@“mlas the iitial adbeﬁ@ﬁrﬁQC@FﬁJEQ 9 6\35 iV'ﬂ?é59 The
f I t ]
VA Taarp s 45 ool 4l BrYent O 18 g bkt and

9 RiEtINr Uppfs haddsommbhstemg ahd detamination on
O%/]%gﬂ%/o%% O'l(')fgez Eacrh opf%3 the formul a

soapmpogmr@mf tbaﬂ@@hgbupp@smwey%ram tlta&gf gge 3'” ihirh tint paste
leatB3F DRpetRBE ithi R Bl cRosatiateh bahasidn test

termne esion and blistering as
spelfivatibns, ihére 9 3- Hmubassgwgcon mscale ohl-Shoe Substrate

(DR o KSR o o MR G 21 2pplisg YA oan
arld 13t g B STRfdBit@td Q00% rtative humidity at 100°F for 10 days
and tested to determine post humidity adhesion and post humidity blistering
according to ASTM D714. The EVA foam midsoles exhibited a 5 on a scale of 1-5
for post humidity adhesion, showing no pick-off and 100% adhesion. The EVA

foam exhibited no blistering. The leather uppers exhibited poorer post humidity

adhesion with some blistering.
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Al um num Ti nt Paste Leather Upper 5 3/noderate
blistering Formulation Blue Nano-Pi gnent EVA foam5 5
/ no blistering Dispersed Polyurethane mdsole
Acrylic Blue Nano-Pi gnent Leather Upper 3 1/slight

blistering Dispersed Pogﬁmpngs Ac is [0093] As
shown in Table 9, the sol es and Ieaéir}ﬁr
i wasdeade by mexingel 7.49 gicfithe
[00930C" S  WRldatihgednigsditash
e e 12304 R TEV0212, e
pol mléetbam@_dtsaaessmn! [ B s . RoNeadhas o
-, 0" show ng, no pi cks ba 31 "Phe ®chromic
40148 HgPhﬁtﬁgBF%“ﬁa‘@EE'ng’?fg %‘F}?Isatte?}ong and del arei nation on .
uréiRERe BERNAEahroduestdy duding P ingredienis.son %ﬁzg'g 10inthe
or e ‘alum numtint paste e r r :
ordandiescrbad (@ B0OVERPOEFBIS bottarh (aakeaHpREH it at'eicktonic
speci.ficatign e chid@seiiand PReating rantief
tqug(atTrgdyﬁgAﬁfggwgﬁ%c\%}qéﬁ"ﬁe Table 9, the coatixﬁggs wer e
al so applied to EVA foam and | eather uppers and
subjected to 100% rel ativeThblgitlty at 100F for 10
days and tested to determ ne_poest hrgm di-+-y—adheston
(nd post huni di t yPhetpehremiciyetnape 8Fa%y ¢ o” ASTM D714.
he—EvA-foama Hgpihes exnibited a 5 on a scale of 1-5
or post hum y adhesi on, shaowi ng no pick-off and
@“[&e ghcai o TtieEVA T oam exjhi bl ted nge.BEgstering.
'E_fé, u#&Eﬂ\rO*ﬁ’é’ﬂ’%" extibr ted poor éF _post Hogdi ty
5 th_some—btTstering. |32 EXAVPLEQH gl 0095] A~
iyl dilaurate, —was—ade by m xi ng 47589 of the.
Bl Img nydionyiolleRE 7> TTHOE DYl T XINg 2/0.6Y99 O
gRpdetrrahe ot spefr stom ol EXanplre 2 wth 1IZ. 40 g
LARBODHATFE Q22 ——and—401Tg—of —photochrom c.
r et hane acrygégc-g-ﬂgn_a beaker. [The photochronic
d addi g ¢ §
H—tTe—oraer descriped
Hask—egtipped—wt—an
obe, pechanical stirrer,

Charge D

—h

COM—+ —cCc.C AT M

Toluene 4049
Blue photochromic dye 3,3-di(4-methoxyphenyl)-6,11 ,13-trimethyl-13-(2-(2-(2-
hydroxyethoxy)ethoxy)ethoxy)-3H, 1 3H-indeno[2,1-flnaphthp[1,2-b]pyran
2 2.heptyl-3,4-bis(9-isocyanatonyl)-1-pentyl-cyciohexane
3 2-(dicaprolactone)ethyl acrylate

[0096] Charge A was stirred in the flask and heated to a temperature of
90°C for 30 minutes. Charge B was added to the mixture and the mixture was held
at 90°C for 60 minutes. Charges C and D were added and the mixture was held at
90°C for 30 minutes. The photochromic urethane acrylate was a dark blue liquid
with a nonvolatile content of 53.4%, measured at 110°C for one hour.

[0097] The final composition was blended with a low lift impeller blade

attached to an air driven rotary stirrer. The polyurethane dispersion and
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Charge A Toluene 18.33 q Blue Photochrom c dye 3.03
Dibu Itin dilaurate 0.01 Bu fated h drox ol uene 0.01
Charge B Conposition D 6.6 g Charge C Conposition E
2.69 Charge D Toluene 4.0 Blue Photochrom c dye

o DRSURLE e 94 e

The mixture was filtered through 18 TXX polyester
uncgé ﬁg% tB %&@Hblé)%eegd [ sogyanat onyl ) - 1- pentyl - cycl ohexane

mu&nﬁ?arhént:mshIuatotamle)aetrlagzepfa@leyI ate [0096] Charge A was
d ip the flask ;
(00961 | o §Bemo§g9%§8n@%” 15858 dolef) AbdiBERS BRI A Garffsubstrates

' IeVVﬁSTh@cﬁ)at@d s@pstrdtes egbibited goed.adhesion and
as gﬁg?'lé%;ﬂ@ éJ\"\E wer e added and the m xture wa

acéwfablerfaae-bacmw SmRePinG haolFaReE WP aEa e taf goating.
dar k
100§9] 45, ° resteet Fortii s isitbrPodifghang g Safie piiretiane

d:sgeFQ?Qﬁ' hhiCARBD L ETEv024i2 as drepareidflly 'mnpaam@ methade
ached to an air driven rotargetgtlrrer

deguibadt shoxenesit eedsatoamanic sieBant sa s e i photochromic
d q? ly\(%gdfﬁ%@?%@& dgl fh‘e’ Aarédigh8 Sderrmieash Tabred1 ftoma four neck

o medi um speed. The m xture
rouREbbltdrnaTaett dquipeghwits amelegiodnie sersperatifiet Probpafigehanical
nmesh into a clean rece tacke [ 0098] The coati ng
stircesosnenser, aad ahealind a8y t o EVA foam substrat es
as described in Exanple 1. The coated substrates
exhi bited good adhesi on and acceptabl e fade-back when
an applied |ight source wafablenthed fromthe coating.

[ 0099} Anot-her—eeatiaacomosi it HI- ARG N0 (he sane
pol yur et hane di geéir%ﬁbéer’wé“gﬁ@?dﬂﬁ 35 E \V02-12 was
pr gpar ed by the Glaarge Aet hod descri bed above using a
red photochromc urethane acrylate.!The phaotochromc
Toluene —— Zi ;; g
Red Photochromic Dye” - = g
Dibutyltin dilaurate 8-02 g
Butylated hydroxytoluene .02g
Charge B
2-heptyl—3,4-bis(9-isocyanatononyl)—1 -pentyl- 11.32 g
cyclohexane
Charge C
Hydroxyethyl acrylate ' %gg g
2-ethylhexanol .00g
Charge D
Toluene 409

T Red Photochromic Dye 2,2-di-(4-methoxyphenyl)- -5-methoxycarbonyl-6-(2-(2-
hydroxy)ethoxy)ethoxy-2H- -naphthol{1,2-bjpyran
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dye was produced by adding the ingredients identified
in Table 11 to a four neck round bottom flask
equi pped with an el ectronic tenperature probe,
mechani cal stirrer, condenser, and a heating mantle.

Table 11 Red P '
oot oS R BB g St

° i ° imites.
A R S G N R e Ly
Ch?ﬂrﬁﬁ&?d%%d gad ttheirrmgu?e Was nelé@ ﬁét(‘é or %(gmlrig Sgh e Red

I 1. ar ) .

Phaipshporicdy te(ﬂzfarp%q&ﬁg/%%%%@ Hﬁ%r?ﬁ r?At?1 @%‘;}52?&,“5% )i?lbﬁgd_il(égl_@(dzt{ntent of
43.%? oxy) et hoxy) et hoxy- 2H napht hol [ 1, 2- b] pyran - 34

100] Charge A was stirred in the flask ,
[004013 t enfiheacdiphotichromis e Dbl i4g frended

m xtu ; ] i {
accrdnd Braiopre o v Tl B g R TghEIspsRIgnaeniaade
cro%EﬁmFeg@ refﬁﬁé@ehfmmrmwmywm golatantndeaeguitingrred

rquid wth a nonvol atile content of f13. 8 s QL]
phd’dmehrmdqﬂWﬂl@@ﬁ?@?rW@slﬁpé@‘ﬁﬁﬁ&dg%? ?Péﬂ% e@(t)rr\%osa t1on was
ApRBSRSIES < AP ERLE AboR Wi kcaflitel aht ratio of

1 iI'spersion:carbodiimde_ crosslinker: red
[00At2]0Chr aitheuyh ehéraolerants)df dbe tweconting compestigssof thig

exéélgie)\?vg% gg‘f%grﬁ, Enégg °§6Hp§§5§§f\g§§ éﬂ%ﬁgﬂfiﬁﬂf Sfhilar. 1dentical
coRPRYS Afid UAbirRAvIR e EEPir helsarhdBase koalingia exchient

ants” of e two coating conpositions of this
mechanical and visual properties on different substrates.

| EXAMPLE 7
[00103] = This example demonstrates _relative color change among different
systems (ASTM D2244-93) depending on the light source. System "A"is a
comparison of the red footwear coating described in Example 3 on synthetic
leather (uppers) and the same coating on EVA foam material (midsole). System B

is a comparison of two different color match formulations on two different
substrates: an Envirobase 5502 color match coating on synthetic leather; and a
Global 5502 color match coating on EVA foam. The two different 5502 coatings
were color matched to achieve the same color. Six different combinations (two
systems x 3 lighting sources) were measured five times each to demonstrate that
the observed change in relative color is not simply a function of measurement
variation. In this example all of the coatings were applied via spray application.
Delta a (Aa), delta b (Ab), delta E (AE) and delta L (AL) properties were measured
on a Minolta Spectrophotometer CM-3600d according to CIELAB standards. For
example, Aa is a measure of degree to which the specimen looks red or green.
The results are shown in Table 12, and are graphically illustrated in Fig. 10. In
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exanpl e were different, the base conposition was
substantially simlar. Identical colorants could
alternatively be used in the sane base coating with
excel | ent mechani cal and visual properties on

Syété‘rﬁg afith M@Etﬂe@énﬁs‘coEXMt:Eed" ¢aihgs) tﬁmAa aolempateh varied
denonstrates rel ative color ¢ Fﬂ\ @ gfer ntt q
depgaingson HisriabEmHis HIOHE SRAR A o (g HAo| PLRECLReAtng as rea
f ) ht
by 48 PRt e Briief RTE IR fubRRAAIGIR A Bhder davlight or
indameiegcent kgtd. tThds demanstnatedrrgwemf m‘emmb@mﬂsmsml@ted Wlth color
(mdsole). SystemB,is ison o
aghisg. HEPWRVAofGRAVRISTE i YETPTERe SAMeCreAtd € gufiif Bupstrates,
thg gl B e B S i g o
sofime®. The two different 5502 coatings were color
mat ched to achi eve the sane color. Six different
conmbi nations (two systens x 3 lighting sources) were

measured five tinmes each tqgggmppstrate that the
observed change in relative color is not sinply a

fluBysteom [of Lighting enenMeandAajt i orMearh(Amu s Maapl(AE) | Mean (AL)
4l T of t HeDaydight ngs [wors88appl i ed -84 spray | 0.636 -0.078
dppliacat T|cFiuorefint a |a0(4388) , del 1 a0.B58 Ab) , de).8%8 E ( AE) | -0.072

and el t d thcdnlelcamt opOrdsdes wer ¢ -0ddsur ed  |[dh634 -0.156

M nolg a Smesfigetphot onk0et CM 3600d48ccor di nd3.8e4 Cl ELAB| 0.65

gt angar d9.Filierescepxanpl 884 Aa i s a 1osg8sure of| 218t ee to | 0.57

WNT CIg TNe |reseicBesnt T [omEs2 red or | grozen.  Theg 4.e5ults 1.118

are shown 1n Table 12, and are graphically |IIustrat ed
" in Fig. 10. In -35 SystemB, with tw different "col or
[OOT‘thtjhed Apuasehherein 1inless etheswiseraxpressly seecified, all numbers

suela |a§P(H8§ gggﬁatsgﬁ‘g Y%gé%srgﬁé g rﬁeﬂﬁtﬁsoqepcéréérﬁ%ég mdy'e read as

if p78 mwwetce'raboﬂt"c eoerif the denm tbeshes egpltesbiygmpear Any
t han under dayl i ght i ncandesce [ Thi s
USRS [AngetECHRE Tereints infeage F%'"&Béd&c@g Whrafiges suhsymed
Ch (S R~ 3] [
ndB A g N 1 ol Theor WhGR, he $ean npude plura

refem'-msr wrdmotdmgltyewhlle thea meahmn ahawbe Idessr:hmi mnrteems aff ['a”
ghti.ng r ces.

fB 610 ageh [ Rt ggoeieion, e
PR RSy CORRP AR 1A A LByP esdigpersicn, "a
cofofarAnfl 1Ré fike dmiBrdithafh dhe Riopediant, co%;ﬂﬂw%nt Qg3 tesed.

ncandescent - 684 -0.156
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. '
[00105] Whereas particular embodiments of this invention have been
described above for purposes of illustration, it will be evident to those skilled in the
art that numerous variations of the details of the present invention may be made

without departing from the invention as defined in the appended claims.

-36-



B Daylight 3.014 1.248 3.304 0.65 B Fluorescent 1.984
1.066 2.316 0.57 B Incandescent 3;292 2.074 4.05
1.118 [00104] As used herein, unless otherw se
expressly specified, all nunbers such as those
expressing val ues, rangesClam®ts or percentages may
be read as if prefaced by the word "about", even if
the term does not expressly appear. Any nunerica

- 1 arfyeartigle; of ERNHECE R CPBPIHREnded to incl ude all
sub-ranges subsunmed therein. As used herein, the
singular forns "a P e" can |nclude

pl UT%T”St ?L@lsgﬁ@rﬂog‘p”ﬁ@eé‘rfﬁ?trfﬁf‘g © A ef'%l the invention
may. HeeHPacUbhRe tompMifFa 8écond matpadl tdifferidrafrom the first material;
i ngredi ent, conponent, etc., such as "a" pol yurethane
dls%¥*5|on "a" col orant, and the like, nore than one

i ng—r@%l@ﬂﬁarnfb‘ﬁl"iﬁ%}e%atmgtc@vern‘@%th)@susépdrtlon/idf #tw firaissubstrate and
used herein, the term "pol to refe

pr eﬁdg@,ﬁ&@rgortlonocpf t@%ﬁ%qogd éHéStEﬁS? ﬁar%gﬁ?{g]engplgatg%coa%g being a

COPIIWERR based dtaaqReslld PesinidpersibreEsmprising poduretdaneror e.
[ 00105] Whereas particul ar enbodi nents of this

i nventi on have been described above for purposes of

i1 pgd pAkcieost, matufiétlle decigwi denhered thbaeeorsksudserdtel domprises a
the art that nunmerous variations of the details of

t heflgiRie gieteridhvent i on may be nmade without departing
fromthe invention as defined in the appended cl ai ns.

-36_CLAIMS 1. An article_of facture,.c rising; .-
. a fibeertidas st p@n@fa&gﬁ%rqf S(,}Irﬂa\ gayvl%ieré—:'fn ﬂ'r eQrsgnEd s8cOM slbstrates
et g5rhdlise natdra’ @SARSH, SYMBEtiAlcatHReERYIS npign atheeaoplastic urethane,
material different fromthe first material; and - a

col BerpdPABIANSAY "PeEoat i ng covering at | east a
portion of the first substrate and at | east a portion
of the second su strat&(ﬁpsal d col or n| zat.l on

. coatl h@,@ W q{dnaépu atyre %rgseav 8}:31%81? g ulbgt&\tﬁ comprises natural

di sR&Er aRd 6 FHCoRE BabPete/ coreprizassyntBeticlbathar.t i cl e of
manuf acture of Claim1, wherein the second substrate

conprises a flexible material. 3. The article of
. manghaGhtdle oPiaklifattirelof @B ei whelein frierfist subdtrateconprises foam

substrat es nprise natural at her het 1.&
 CaBRB S SR SCRHRGr oD ROBIEL A AP od g fei leather
fabric, foam and/or rubber.

The article of manufacture of Claim 1, wherein the color harmonization coasting

comprises a colorant.

The article of manufacture of Claim 6, wherein the colorant comprises a special

effect composition.

The article of manufacture of Claim 7, wherein the special effect composition

comprises a photosensitive composition and/or a photochromic composition.

The article of manufacture of Claim 8, 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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4. The article of manufacture of Claim1l, wherein the
first substrate conprises natural |eather and the
second substrate conprises synthetic leather. 5. The
article of manufacture of Claim1l, wherein the first
substrate conprises foam and the second substrate
rises natural |eather_and/or synthetic |eather.

6.
10. The hg articlee ObMapdiagiuse: 1of (daigy 8 cwherging thwg?tgﬁpsﬁwg composition

C Ol S{d/BrapHIRUNESHhic bR Ribh NE at AP bhkiIaky BoGl @ &olymbr and/or
The article of manufacture of Claim6, wherein the

col RMRercHASFRlA @ ROIRRIRRRIE CORWPBEAL conposition. 8.

The article of manufacture of Claim7, wherein the

speci al effect co osit] rises a photosensitive ,
1. o ARIIrOTaER RO e oS B EoriNET e Ao SPT, Prasiogs g metali

arténdes of manufacture of Claim8, wherein the

phot osensitive conposition and/or photochromnic

conposition is associated with a pol yner and/or

12.Ppol yRekitle BRFRMLALILEE of Ry NEWhEral BeCeuimonaMonizatiGh/ coating
10. The article of manufacture of Claim8, wherein the

pho?%%@ﬁ@?talt9’§”r@o‘?ﬂ5@§9?rr on and/or photochronic
conposition is at |east partiall y bound to a polyner
and/or  polyneric material of a nmeri zabl e
13.conplohaiele of many t”é?P{@?‘g‘ BFO’HBI‘ﬁJ'? cture of Oaim®6,
wherein the col orant produces a netallic sheen. 12.
The artlcle of manufacture of Claim1, wherein the

col of MShPYRMTREAAHNISEGdPd Ry  conpri ses a
textyg@c@ﬁrg@agtegte dngd The article of manufacture of

o o B By o ™ 3 B BORIERERS s ana
har paelaaatWHereis @ﬁtelaﬁlgpa'-i'pﬁﬂhb $|rsn Gubstraag ard s least part of the second
pol yur et hane resin % antf wherei n at | east

par ?Ut}?ftrafer%efcp?@fj wathjae F%{f’r h%{ﬁ‘&”%? IPLeQalingar + of t he

second substrate are coated with the coI or

har noni zat| on coatin nuf act

14. Th
e R0 SELLOD. 2R, 1P g5, B RLE 7 AR Hearc o

rranufaag{aufuee isYodtoetmear. 15. The article of
manuf acture of Caim 13, wherein the article of

manufacture is a footwear conponent. 16. The article

1501 RO WHARS UF enapilfaCliae Bf Laimah@r wheretrhthef artisle of manufacture is a

substrate c ri ses
?ootwear comr;g%nent

16. The article of manufacture of Claim 13, wherein the first substrate comprises

olefinic foam.

17. The article of manufacture of Claim 16, wherein the olefinic foam comprises

ethylene vinyl acetate.

18. The article of manufacture of Claim 13, wherein the second substrate comprises
natural leather, synthetic leather, vinyl, nylon, thermoplastic urethane, fabric, foam

and/or rubber.

19. The article of manufacture of Claim 14, wherein the footwear is an athletic shoe.
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20.

21.

22.

23.

olefinic foam 17. The article of manufacture of C aim
16, wherein the olefinic foamconprises ethylene

vinyl acetate. 18. The article of manufacture of C aim
13, wherein the second substrate conprises natura

| eat her, synthetic |eather, vinyl, nylon,
thernnplastlc ur et hane, brlc foam

16 TR o1 GRENG AR RIfle AL ALt T BTG TTShAE dpond flexible

t hesuboRatee af diffSreAmateRhie! the nsies compr&&gzo_. A met hod
of making an article of manufacture including first

and second flexible substrates of different

mat-eebaing. at d2et ARbhRA cﬁmrrssmea@le sulssdatd Wigh atcoloe &atmanization
portion of the first flexiple substrate with a col or

harGP8HNS SAMRRPitioR AEEPIIId8 it #%h according to claim

1; and - coating at |least a portl on of the second
flexible substrate with t col or ni .
coat PAYNGoAb %"‘?Sltl%rPoéttoébPE%% e5o gféﬁﬂn% SP1° Str W'th the color

met iipehopizatidnedomindg corh pddither aczonig tSICITaynassenbl i ng t he
first and second flexible substrates together after

the col or harnoni zation coating is applied to the
SUbﬂ'ﬁd a’ieﬁﬁod 3R Cidie 20e tdrper abmprisingn a?é@embhng tter first and second

28 g sﬁr@é&@ﬁﬁé{atﬂ% e?%e}rép? y SltoE g%]%r}osr‘?(%? s} ﬁoétlg}%ixlls balp%lied to the

coadybafates. applied to the substrates. 23. The nethod

of Caim?22, wherein the first and second substrate,

the col or harnonization coating conposition and the

ar t Tisd enédhodren digiat Q0e furthed efonpeiding sassembiimy tiod ficdt aants second

) 5\"'Iex(isb_le8 ’subls%r’atels%bge]tﬁerabne%r:ela%he Bolg’rg harmonization coating is applied to the

substirates.

The method of Claim 22, wherein the first and second substrate, the color

harmonization coating composition and the article of manufacture is defined as in
any of claims 3-5, 6-8, 11, 12, 14 and 19.
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