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leather upper components of the shoe, and another type of coating may be applied
to synthetic leather upper components of the shoe. Furthermore, it is common to
incorporate pigments into foam midsoles of such shoes in order to impart color to
the midsole and/or to provide uniformity and/or color coordination between the
upper components of the shoe and the midsole. Such use of multiple specialized
coatings and pigments may result in relatively complex and costly manufacturing
processes, inventory issues and may also gives rise to the need to “color match”
the different coatings.

[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
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coated with two different coatings. Col or matching can
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second substrate comprising a second material different from the first material, and

a color harmonization coating covering at least a portion of the first substrate and
at least a portion of the second substrate.

[0008] Another embodiment of the present 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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conprising a second flexible material different from
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substrate and at | east a portion of the second
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[0013] The f|le of this patent contains at least one drawing executed in color.

Copies of this patent or patent application publication with color drawings will be
provided by the Office upon request and payment of the necessary fee.

[0014] Fig. 1 is a partially schematic side view of an athletic shoe comprising
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.

[0015] Figs. 2-9 are color photographs of athietic shoes including color

harmonization coatings in accordance with embodiments of the present invention.



[0014] Fig. 1 is a partially schematic side view of an
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coated with a color harnonization coating in
accordance with a non-limting enbodi nent of the
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natural leather, synthetic leather, finished natural leather, finished synthetic leather,
suede, vinyl, nylon, ethylene viny! acetate foam (EVA foam), thermoplastic
urethane (TPU), fluid-filled biadders, polyolefins and polyolefin blends, polyvinyl
acetate and copolymers, polyvinyl chloride and copolymers, urethane elastomers,
synthetic textiles and natural textiles.

[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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suede, vinyl, nylon, ethylene vinyl acetate foam (EVA
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t he present invention. The shoe 10 incl udes an
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or fabric. These various components may be assembled together by techniques
such as sewing, gluing and the like.

[0022] The sole 14 and midsole 16 of the shoe 10 may be made from
various types of materials which are typically different from the materials of the
upper portion 12. For example, the sole 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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conprise synthetic |eather, the mdsection 27 my
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wonydentie7and t he tongue 29 may conpri se synt hePCT/US2005/046371
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[0025] f er e ascplanee :wm;r anl emwmeMHhequeséﬁﬁnV@itW a color
ng the col or fer. Conventional shoe
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confponeatsOéorhBhisihg SRRSBAL Qﬁgtréifbtérﬁgsddhgégffh%g es}ﬁ%Q/H E’u 881, in :

color is matcheéd initi use o eren
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I n_co nents,even worse. [0025] In
e, 3 S B S B aGa ons o o
advamtages boer canvepitiohahsHdBasgethbI)MmEBBHS HY d%ﬁ(gegﬁe coating

|lied to at |east two of the different
systepr1p that can be used to coat different shoe component substrates. As a result,
the cycle times to produce shoes can be greatly reduced since all of the shoe
substrates can be ordered in a standard color such as white or black. The shoe
manufacturer can paint all components themselves with the same paint using the
same methods. 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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conmponents conprising different substrates, such as
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color match. The present col or harnoni zati on et hod
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In some_enbodi nents, a portion of the coating may
[0028]net r affBeL0IOrRATMQRiZationl ¢aatings of the present invention can be

applied to the substrates by any conventional coating application process.
Example coating application methods include spraying, slot coating, roll coating,
curtain coating, dipping, screen printing, brushing or rod coating. In some
embodiments, the coating is applied to substantially all of an entire exterior surface
of the substrate. 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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andROtoIOfRit IYP ceRAinAMBEdiRTENRS)! the lRiUeBESs chhtiYd cORIPBERIGH. may be -
pol yuret hanes, al kyds, acrylics, polyesters and the

substaptally wlwmefre%nﬁgaitmtwbsaarﬁwv vent-friegy 8s usadthessin

me 3591 s ARG shASUKE BT 850 LA 6 /%0 e

pergentbegdnic.golkedisoe.g/j lesslthan Bestiiteleight pe¥rsent, With weight percent
. coating conposition is suitable for any type of A
beingdgseAdn Hidtofal wright dfharcoptisaicoamositien te heoprrliad tothe
sub§tifie e EXPEXTRHie, thg%o‘éﬂﬁt]&r{c):a&g%%[iioﬁorﬂa 'cﬁﬁhaz?n foRPLEro to 2 or 3
application coating or nocoat. | n another
. weightipedierd mrganibsobeats.ng conpositi on can be applied as
e |ay in a,multiple |ayer coating system having. . )
003 o Ripdea;RaueaUs’ 7R USRINRIRNBE AN G20 RePABtions in
hichARE 2lefridt i of te EABOSEDA fs prdhahtly /A 2 NeTGHLt
i of thg |c|)r esént [ neventl onl, thepco or ﬁa{rynon?ezrgdﬁ)on
percent basis, i.e., more than 50 weight percent of the carrier comprises water.
The remainder of the carrier comprises less than 50 weight percent organic
solvent, typically less than 25 weight percent, for example, less than 15 weight
percent. Based on the total weight of the coating composition (including the carrier
and solids), the water may comprise from about 20 to about 80 weight percent,
typically 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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coating conposition is an aqueous coating conprising

an aqueous resin dispersion and a colorant. In certain
wenwediwsent s, the aqueous coating conposition PERUR®05/046371

substantially solvent-free. The term "substantially

solvent-free" as used herein neans that the coating

inveEPBoabseGameatitE R Sms, SuifHE bolithags ragnd Molude
thoé/@foemedﬁ%rﬁ nyiyowarmeg@ﬁ aREVE APArodRh D rAR Y rﬂ@térh# such

total wel the’ coating conposition to be applied
as a polybk asmnztyetaee a wVeﬁQarapp@ycanb@natmta prlyamigsod ti on
contain,from zer gh ercent, organ
ol ZESOBRP, 3 ribeser. 4 Rebebrne-<RalslEin AsiREAGE Randl Arcr
mleméélﬁwéi@af Ianta&G@ fRRtiohbPmatérial Walviky 4 Aectishal gouplréhétive with
of the corrp03|t|on i s predom nantly water on a wei ght
lsoqyenat@mndaaptlgnally apolyasiire.t Bameexamplghiesisrtbahmayfbe suitable

or {86 B OBE B0 Rlonst e S STRLRFE LS. BBy o
5Qwhgemhlchy@mbﬂr;bdratétssytéf@reriﬂ?e Wereght percent, for
exanpl e, I ess than 15 wei percent. Based on the

[0033}; al wdihgHilmsforeing @@Iwa%@a%m@ i% g@rﬂﬁr@llherfmnﬁ@ theecoating
n 3G 51 el B Byt A0 SRR oo BTN &5 BB put 4

weidltt pEvoent, Zﬁdmsgi’manrﬁﬁ weight pefcdrinaNiﬂmwlgrdcpqwmttbamg based

0032 Th |1 I f
on tg seli ng Stozg}pegtér@)éd:zq%ﬁ\éa? ilzqg;e?c% ?qu §§§ﬁ|8r?ta ;t)ercgnt of

- resih: %‘éﬁrﬁé QWO aRd RO Wi Pﬁf pérenti APERS h@ﬂﬁlmll‘ﬁﬁ’d embodlment

pol yurethane resin that forns a suitable film and
‘the. polypesthbhe hastehmatecsiarbeeight awerpgsiof iabreast 48,089, sgelcl as at. -

' -.lea‘s:sﬁg (I(ﬁrr)r d@@(ﬁ,ﬁp@" LR hes hLeenb' glltlr n?tr?s% go/écsbrﬁ Eb?eé?ﬁé” embodiments:

has 2Uhjdbk@ rmﬁhuw@rtlegélma”neébdm 10 gLid @sti8esthahaabtrA 5 506k as
a polyisocyanate, an active hydrogen contalnlng

.IeSSrtﬁaéﬁb@lUt3such as a poI yol , “as’ pol yet her, "a pol yester

too P Y= BREs e Sy TR LR scrvcs
polyeeters) pol?@We% polydaib Gsate s SpSIPamicus, épbﬂleﬁlaﬁ@mmm'ls can be
mat eri al having a functional group reactive wt

addpd @sympattial sriacmeotior IayPQﬁ'%IOf/Hlﬁ ﬁ@lyugsfn%n%sd@ﬁﬁr%on of the
aquE 534 B3aflgtafiBssEns ARl ddngloerk ngkbhaficittagins can

|nclL5dQGBsdltBﬂated\dmndh menomers aod/at edpblynrez$ avitbndieyl momomers

prepared through emulsion polymerization. Suitable polyester resins can include

reaction products of polyfunctional acid, anhydrides, polyfunctional alcohols, and
monofunctional acids and alcohols. Other suitable resins include hybrids or
mixtures of any of these resins, for example, acrylic/polyurethane 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. In one embodiment, the first component

may comprise a first polyester polyol having a first functionality and a second
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[0033] The filmform ng pol yurethane resin is

generally present in the coating in an anpbunt greater
wotbran7siout 20 wei ght percent, such as great ePCTaZ005/046371

about 40 wei ght percent, and | ess than 90 wei ght

percent, wi th weight percent being based on the total

pobebteat poticyinaviely 4 Becsnt %cﬁ@ﬁél‘itggwhgl‘éﬁn %@gé’%cﬁ%fulﬂgtlonahty is

et ween

percent “of resin can
gf%éﬁg{%@nﬁbﬁémfunmwéy néhe Iseabnd sgmpiedt cemiprisésan
|so|€gér¥é’t[e?gn%%§’an§érg o%%ﬁtgl @g Egg%b%\{ﬁgfqgg%f@ggﬁg,,composition

ast 10,

camnbgmsa 1 d'rﬁugpeﬁ it bar@prasiatedi tRatic g rﬂ?%ﬁen
s ah oxyl nunmber of |ess than about 1 suc

comggpd“q Lé?@o%PotyUf%tbé‘ﬁeéEé?aﬁ@gs than about 3. [0034]

[OdtiirBI ?Bﬁc?ﬁf;%ﬁ% acr ng SﬂP?ﬁé p@‘fé;r?rﬁes be%%t[tﬁen@roxyl numbers of

thepfrsy paiybsteapelyol andi yrmd@md pOIgESRS p@WéM & atMbaY . ). “flanother

added, as artial replacenment for portion of
emg8fj§/ 'gt P%%I%F %ﬁ’%’ﬁegfth@ mdméaumb@mof the first polyester

f
A1 O] LA o

polyesier pcnlypgoﬁ/merflrs'n corhpomerdriessa [pve iatctidnbity OWEused herein, the

resins can

terri v BBl 2R 4G oS ot Bikel s hidiaxyi number of
lesaitHardabelas5. IOR|s)aft5!9l@tIb@"f@hct?ér%@ﬁ@bél&aﬁt%g polyo] has a hydroxyl

nonof uncti onal acids and al coh
nurphey;: W§'Q'H@Q%I'é4ﬁ>ﬁ9rab@yt 60. i enerersbadiremy, thé ftr‘slte@(ﬂyester polyol

£ ey i EBP i AR SRS, RS i e

acr
flrstepdjymhtmemlyolf reshits i m&ﬁé‘etseurﬂ@d'ﬁlht?%noaa ﬁﬂ/éﬁ@ﬁd form
Cro%glgxmer coating conposition may be used. For exanpl €

§&W*\‘P@H€36‘§é’e\wﬂ& aBtiseRyanate toappating.t Aoy mmastmrncsyol
t nent
navl e S0 TRAGHERDcor Pl Bty RTBBREhy SR SEBY b, e
flrstazmyeast@amﬂymlmawmtrm repitiyn lprodudt g carssGRe @cnds and ‘
)j honal jt ein the second functionality I
pol gaTC i}"ésr SHﬁbr?y RioguEt IsommREdiaibhayaileple THDERMORHEN 16254
front BAPENEBEpdTaigH.| S€S an isocyanate. In certain
enbodi nents, the NCO OH ratio of the coating
[00?c7<irrp03| in ene eanbdgimeny:the secbing betyestefl(h pailydl obnge flrgt
hat hetvvo conponent s en conbl ne
com&engﬁfg@gg S&Bﬁg?)ﬁma quHgn%lgg,t ;l;%d.xsed herein, the term “medium
functionality” means that the polyester polyol has a hydroxyl number of from about
90 to about 125. In one embodiment, the second polyester polyol has a hydroxyl
number of from about 104 to about 118. The medium functionality of the second
polyester polyol typically increases the crosslink density of the coating, resulting in
increased coating hardness and improved chemical resistance. 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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[0036] In one enbodi nent, the difference between the

hydr oxyl nunbers of the first polyester polyol and the
woawonth7pol yest er polyol is at |east 10. | n aPoOT/us2005/046371

enbodi nent, the difference between the hydroxyl

nunbers of the first pol yester ponoI and the second

canbleythstreactit YRIductofi a@fﬁ&@
the first pol gestuerOp'rcs)oyégﬁ‘él ?%Qﬁj pﬁﬂ?‘ﬁ@ co H%n?é'% acid,
trlraeﬂhdwl pPlARaNe gadi 1.6 heAenedleU suehei produbtelstwmm(ek@a\ny available

t ester yol has
hy FOXyl nﬂrﬁ?@rﬁwﬁ%@ﬁ R'“e%f%S tiogs | n&%@m&pdmr@wﬁhe
damtpolpaste mb
A T S T S Sl o Al
[0038] st poI pegwramq@ndmyestewolww camipb eompindd @Fether to
for?xbé’g)l etrgasﬁi%?% c@glt F%ﬁ&ﬁéﬁg?@lglgt@ér%oélment the ratio
of mbefbrsﬂ;mlyésteﬂﬁdly@l ﬂo(l’h@fse‘i:@ﬁé Pofestsr 6d?§6f‘lﬁ 'ﬂ%c‘ Béd)(@gt%r polyol

reacted wwth an i socyanate in a coa
bleg |'§/E’Qﬁb@b%|%|to RROUES: Ta lncanortmrcemqunnnem ttmatue of the first

ol b9l eSSl AR V55 53 Bl bl i s o

pol yest
abw%iyb'abom7ﬁ1aﬁw\emhwahb@ﬂtﬁbﬁsrs fePpOGY
e as DESI\/ODHENtSFbltgg%A fﬂrso?h Fé%'}deﬁ‘e amount

of tﬁ% ggg{)%{i %%s?qgwﬁoq imthe blepgisa; bﬁgﬁeplectqqletoscmtmmde certain
featupby @ﬁéﬁéh B@bem F&f ei%ﬁﬂfe' ’éﬁtm&‘éﬁgg{l] %Pr‘i{gd%ﬁg ﬁmﬁf St polyester

functionality use erern
polyal mesylisnial mwasa@ Aexibiliyatwhileeam ol cyessert amoLKDbF theSsetond

e e
skllladnhdahie aft danadetahfie th8hdsP r:ﬁPPHésédl@ ol P‘F‘eﬁgenfgn%%erﬁ ?;10

functionality of the second pol yester pol'y ypi ca
depepdingnthe reeds oktbiuserdensi ty of the coat | ng,

| har.d d
1003211 | 198 BRS80S cyester
polyok dhd mnkustahbenadiytio P@%Isbé%adlﬁé@oh{blr‘i% r%?i%% a fII’ISt

For exa he second er pol

con{pg%ggé gﬁ@/hp @thql(ghcgrﬁ beatdesktodhe pmiyesberqaqlxarblytrbémd in the first
corr%ﬁeﬁf in"BYaer fH e é“?n&égé‘é 910(3( %rﬁ%ﬁ%ﬂrig ?ﬁg@&yh @ne

anhydri des, nor e

emhmiumsntamlde ecryao ipptiol (hesstyTémt%G%ﬁﬂlchﬂl Y&ISBamples of other
e the reaction product of |sopht hal i'c aci 8

swt%ﬁ? gry '8 $iNGinde gqpcay@egcp@memyl mathgerylate Moiﬂ)‘dmiroxy
funogsg?lﬂ(gg?tlg)ﬁ@ﬂﬁf@ %noﬁm‘é‘?@, QUi of |§o&9rﬁVP(rmetﬁSaefylate, ethyl
(meth)acrylate copolymers, hydroxyl-ethyl (meth)acrylate, and hydroxyl-propyl
methacrylate. The acrylic polyols can have functionality or be substantially non-
functional. In one embodiment, acrylic polyols used in the present invention
typically have a hydroxyl number of at least about 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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as DESMOPHEN 670 A-80 from Bayer Corporation. In one

enbodi nent, the second pol yester polyol specifically
woe2oeé/emde™ neopentyl glycol. [0038] The first aud/seewsnde37i

pol yester polyols can be conbined together to forma

pol yester polyol blend in the first conponent. In one

' | yol
isocienefk IFERe e Sobthd. tBierlyReikeistly BEIESHBk didisfgiand”
harbhesslof mefddymgbﬁlhcémbréése’tlbmbuﬁts]of adrflicpey Bler‘nay increase

nmbodi t, the ratio of the first est er
the%ﬁg(r)\glgggﬂ@emay@gt yt drarease the @ﬁ@upbpg%xl@htyp&lg/deswed

amuA dcryle R At odietrl ittba (o s, g S R beer
[00419}:ond Piieyssdaerd qurhyohentrofithe t@b&:@%;ﬁﬁfé@@oéﬁh@ﬁ‘é@ﬂcompnse

timze certain features of each polyol. For
an i§Q ate. A ysed harsiny thevisrm “isecyanete’iingtidpe Pplyiaasyanates
andpﬁ)ggg%rggﬁé;%@ﬂing ?%Leé‘sz:gg It Blé' ]Qééé) tesv‘mf;,ugileaigophorone

diisoeyarats, 1,8- on¢r4e@&mdmﬂrmsscmteh@|wclahekﬁﬁie$hme
.t can deternine the best ratio

dis Gt e aiTopilbboRe Al o Rele SUah o S oR Y hepae ds
diis&dydrizee, l1‘97-Bhenylene RS R anite, ?ﬁyrﬁ@@'@/{gr{@&lwﬁ%l lé Enate

polyester pol yol , the 'secon er po

2 Gmlum gumyﬂnatﬁ pbalry@dilgecﬁbmocxartabaimtmwene dpsmyanatea,

b dded to the
napfﬂ Hleen W@Eﬁq}&enﬁc Vi - 856ysRbfe has SAMSRERE: 4 or deor
dlpﬁemyfprbphmbe tikcyanstel hexaieangéne Gfsdd?ﬁnﬁfé’ita'nﬂ%n ischanate

enbodi ment, the acrylic polyol is’a styrenated

tr'mﬁbPﬁlh?’@fﬂ@ihﬂﬂne disgpparaieof ot her suitable acrylic

10048 ¥ ey TH RO ERENATRE SR Mo IR B eP3E BT i Hed. in the
flrstca:bmmmhmmhd(tl‘r@tah)c&ﬁﬂﬂfwo%yaﬁét@fh thaetbomg le"ﬂ%bﬂent can be
0 rs, droxyl -ethyl (neth)acrylate, and
Se'eﬁsﬁgﬂr%uéﬁ Hp%ra mfnﬁ(&mnét%gronpé tadiyiroxyl perupsi, éec AHCO:OH,
will B'%\dg’ﬁé%;%omdn@yoﬁﬂ?'pﬁaaHgsﬁthI@ygg %nofigﬂ'ggt)elr@g%#?t least

0.8:1 v dnt.i suchtaspatdabstyl . Raty et bedmdtnwlatmmem OAItAbu Iﬁia@t
enbodi nent oI S, Ssuc

wist 5 s he Bound EByiRiscmaanare: tiahelevaitiben e ubmadiad SCO
groupRITRAP Bhdiiftothe ATPEBE dfR AkiE YbsttRte"8LIER bsRREMTIastic
urethane, to produce a ﬂekible coating with improved surface adhesion, mar
resistance, pencil hardness (gouge) and/or overall cure properties.

[0043] The coatings of the present invention may also include a colorant. As
used herein, the term “colorant” means any substance that imparts color and/or
other opacity and/or other visual effect to the composition. The 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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[0040] The acrylic polyols can be provided in any

anount desired to provide sufficient strength to the
wa@oabiomigr’s The acrylic polyols will typically cropsbionko46371

w t hi socyanate in the final coating, thereby

i ncreasing the crosslink density and hardness of the

ting. Since |ncreased amounts of acrylic pol yal y
OB anel ansrecial ABR GImPrEtiste: friglowht mpsbrelde. fte
exampRIH firdly Hividd Pbblid YowlBEWHRS i5 s AMRE Hut Wet@Ble ihder the
ol yol canh be determ ned based upon the needs of the
condiiens of 06¢.1 A ddlerand candecorgpoitedn inofganicandwsan depaggiomerated

coating m onpri se an isocyanate. As used herein,
or n?ﬂ'@gcgéc%ﬂ?“%{g@cyanat e" includes polyi socyanates and

[004B]c! i ¢ ExaifHIe pRimEts Wrips S He$ coriposidhs include, but are not
i socyanates i ncl'ude i sogho_rone di i socyanate, 1,3- or

limited 40 cgarbeneleatiexating o genend, azo; Ingnnazondiseaaenaphthol AS,

sait Qe PRI Th G SRR B Bl M3 ik Bhirkbiinone,
isoinﬂdliﬁ@wmwquu@Ipymtlbayamﬁae,muiu@@mﬁe, peAtyEA Fetinone,

. 2,6-toluene diisocyanate, dianisdine dilsocyanate,
diketprys1oje exeroled, thisindigeaeathragginong) islanthrone, anthrapyrimidine,

. . ; oh |

flavey i BN e, AhieiyREy BROnE ERYILARIRANS,

quindiphthatgre ptgmergspbiaetd manqjam%reldz ;dd”r(ﬁDP@tBO red”),ftitanium

. _hexanet hy] en i, socyanat e. 42] The anount ,

dioxile, Fataery Lﬁs?wﬂ %\@%&?%ﬁ&ogcgi)fait%rqum@nﬁ and celared filer
i QW} and. the anount of isocyanate in

Can?%g]s;égc@%neéeconponéht can be sel ected such that the

[0046dt i 0 oExasuiy dpes enchrdny st Bioe hgtliroitgd tartboages whicheare solvent
rOH, will produce a,coating c osi.tion. havin n
andiQEAAEEOS PPSEdr ST Binalhareetl of Ris: et gXigeqpisglh Vanadate,

t albindii al iddnd . or at | east
antrgé:aqtﬁlhélzle?%er*y%ﬁ%, albimfindm ard tqg%%%hdgné.

t hou not w shing be bound by this

[0047dchani Examiple tigtshie¢iude coutt aratnat ieiiedrteapigetenteOispersed in -
roups, may _bond i.nto the surface I [ .
watd 83 BB Bl Bl et AN 646 pommergially
avaiﬁ\abﬂé ﬂ'éhbb@g@@@é,ilﬁ@, GHARISIA ©OLOKAN BS @nddMAXI PONERS
resi stance, pencil hardness (gouge) and/or overall

INDYSTRIAL Srfak ORANT$ gomumerriallycyailablgsram Adsergiedispersions
. ' i ncl ude a colorant. As used herein,

duvnégﬂ‘éﬁfg?%ﬂnﬁpg%ﬂé’al, |rﬂn]g:;ans any substance that inparts

[0048)! or aAd/matedbbeve,ahacioloraancdmbe ti ey forirsofed dRpbesion

incll}d(i)ngt;,hbeut%%t w%?tie&itg,né ngggpgr%lc%c?i%er%?onn.bl(\elanoparticle dispersions
can include one or more highly dispersed nanopatrticle colorants or colorant
particles that produce a desired visible color and/or opacity and/or visual effect.
Nanoparticle dispersions can include colorants such as pigments or dyes having a
particle size of less than about 150 nm, such as less than 70 nm, or less than
30nm. Nanoparticles can be produced by milling stock organic or inorganic
pigments with grinding media having a particle size of less than 0.5 mm. Example
nanoparticle dispersions and methods for making them are identified in U.S.

Application Publication No. 2003/0125417, which is incorporated herein by
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added to the coating in any suitable form such as
di screte particles, dispersions, solutions and/or
wo bmkes678A si ngl e col orant or a mi xture of twoP@I/USDTE046371

i nvention. [0044] Exanple colorants include pignents,

refefeis Ngnandliicle GiFSetains S ey RGPUPETAN S iRteliFaiaD,
preeggiwﬁin@bbgrwu@%naénw@ﬂidn,@ﬁdsm%i@bn Stitrf (i.e., paertian

_ nposi tions. A col orant maY include, for exanple, a
dissplutieny. i ofdesdo swhinaizg sendgglamnergionofinasepaicedwithin the

oo o Gt of I ERPE LA baltod® Spa sl 4 488 nerein, 2
“disperdicroct @IR-ed&ed riappatidrctmefers kb andmtinuais pBbse in which is
pi gnent conpositions include, but are not limted to,

dispessashdisreeadi‘comppsite BricTapapicipetat corprispadeneparticle and a
.di A a . .

resif ghEfith oR307 nadbr A EkainERFaish 8RS of fesin-costed

nanbpaiticksl antbmethddsofonadking tear apeligemtifieddn U.S. Serial Application
pht hal ani he, qui nacri dane, grsgl ene, perinone

h ocya . P I ,
No. J0iebs 1% Flscolusye 241 2004, Niftsthist igeormafeeeipreidpeeference, and
u.s! ﬁ%iﬁﬁé’l')@pplﬁg{iﬁﬁ ['BoMASY 767 fild PHGHY B4 OF03, which is also
pyrant hrone," ant hant hrone, 'di oxazi ne,
incorporated bardimby ueferendenopht hal one pi gnents, diketo

10048; hon” FIEEIPS RRE R Era s ek Pt e e coating
of titPres8hPMeEntidnh trﬂud@ﬂig%d@ %ﬁd?d?tc%h?ﬂ&'ﬂgﬁ?gthﬁt Rfd?)‘%é]one or

Exanpl e dyes include, but are not limte , those
moretdppieamnceseifecissuah @asgeflecianotisparitasgeneaionetallipshesno

- prodiRsienct foressRed e iartichish shRRERR Gt done.
therbrRRAFImBRRrgUreodtrdissrh Hidustesol éhaig. m@dilibﬁéﬁﬁfélctép effect:

pi gnents dispersed in water-based or water mscible

i compgsitioap sasriAvige otleirpenceptigeprepartiescsuth s aparinget exture.

o R B SHE SHR EBRNE 2R YP @ Bl s
such\tieatitiag eoldr o ¢hies toatingichvarrieswién Erstomingisanewead at different
angles: {EAMHle GOk AN Gcb FOTREs lanagie BRNTHGE 'n Uit Batars Arplcation
PubliGRRIANS! 5063/81 56816 iREorpbRREANEr&iR L dFSRAES] Aiitional color
effect compositions can include transparent coated mica and/or synthetic mica,
coated silica, coated alumina, a transparent liquid crystal pigment, a liquid crystal
coating, and/or any composition wherein interference results from a refractive index
differential within the material and not because of the refractive index differential
between the surface of the material and the air.

[0050] - In certain non-limiting embodiments, a photosensitive composition
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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can i nclude one or nore highly dispersed nanoparticle
colorants or colorant particles that produce a desired
wo2@bhbte7scol or and/ or opacity and/ or visual efP@DUS2005/046371
Nanoparticle dispersions can include colorants such as
pignents or dyes having a particle size of |ess than

G304 RS LB 58 1200 P e S0apr et

dlffé?éﬁﬁﬁ‘cbr‘ﬁ tAE dr@ﬂ’feﬁ 2BidF df'tl%ﬁﬁir@o‘é‘ltbh %h@ﬁ'tﬂ@ e@gé@'e to radiation
having a particle size of |ess than

is rammﬁartlnee ehetaghspreicsangier photosensitivs cbmposaiounrrgart tedumn to a

stat e s a0icf g frgind OB ok it reiPegHiep E8iyrs. Wone non-
limitihy 8inBbamEént, IFRNEIRGEEhrfic HnRe SHABSe At AESAPBSition can be
produced by cryst allization, precipitation, gas phase

colo(lsleﬁaerhgmwcn@dcst@heeaﬁd:axhlaﬁ erealeron an excitedstats. afull color-

onfly 581 8B it s B S U106

seconds m@@)se@cmdsa@mhplesl [oteetrohtic aabr photekeriitive

her ej n, "di sEerS| on of resin-coated nanoparticles”
CO"TPé’ﬁEPQSt"éC"éd%B PlashERIBIGHNESe i n which is di spersed
Scree ’ : ' :
o0y ar It 2R “@Sré;”s'%&@%?.tﬁh%}ﬁtéﬁhﬁﬁf%ﬁ%%@?%ﬁ%n and/or

photx‘-)chrq)hze ahmpmmmmnan bk asseiciated aithdnuongtdeastopatialnidound to,

hods f Ki,n the are i nt||ed|nUS Seri al
sucthgs By Plant KBy RPN TeEansios gy materizis of g, ch

h
pobifer AR BS1PYRENN INRUBY LRI EINGTR Wi e,

photesessitivaicompositiningnay meigraie out ofi theccaxitinganta tfecsdrstrate, the .
, 0049]. Exanpl e..speci gl effect conpositions that
pholeSgh e EREToGIBR A Ber Bhe B bt dTiRRs A P A B
andfor GiRsHss péﬁ[ﬂll? botfBREH ;bd>l9ﬂ1%r taRalorPoRFHERzABIE cBMPBRPAt in
appear ance effects such as refl ectance, pearlescence,

accerdaace Mﬁthsawe@mrllnpmmpﬁmo@yvent@f the|preserdeyrrion, have minimal.

[ s ot
migBh LR oP S Rahly (PRl e R AREPG AT A€ bagion
phot@ﬁ:ﬁﬁtﬁhlccummﬁﬁsltﬁomd: metﬁ@@s/fdien@mhglthmrar@mwhifi@d in U.S.
perties, such as o acity or texture. In
AppliEaHian Sl iNp. B9, 928 dleck Julei 16 2004 @i ieahrpesHter desein by
refefcidePr oduce a color shift, such that the color of the
coati ng changes when the coat| ng i s viewed at
[0052]f f er et gemaybE dhe Eﬂmmmmcamﬂ)@pres‘efnem theocgatigt camngsosition in

any grn%dn U fcgeln??o Enqpartﬁwe des:r né vﬁﬁgl LS E)Ir 8olor effect. The colorant
may comprise from 1 to 65 weight percent of the present compositions, such as
from 3 to 40 weight percent or 5 to 35 weight percent, with weight percent based
on the total weight of the compositions.

[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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Publ i cati on No. 2003/0125416, incorporated herein by
reference. Additional color effect conpositions can
WOi20ed/07derst r anspar ent coated mi ca and/ or synt h@CTaSavsad6371
coated silica, coated alum na, a transparent |iquid
crystal pignment, a liquid crystal coating, and/or any
ere il i A gl |t ag,.:
P A oMl 15 APfed oMl sestiae " guitaplg cross-
linkess cae bawrstedted biidhoss skitled irethenart baded upoarthe @hemistry of the

n the surface of the material, and the air.
coftpec TP Bs A G Fathadiffied oronopischismies aad phenoplast resins
PRkt FR ek ofepél hhd ( i :
el ol Py EBepaatEs o Bek B0 ROE pRdtes, anhyarides,
polysRIddes. trolyasidso Polsisand ghtyastines.e ¥ ateababed waesbdiimides may

| t resent, i nyention. Photochrom c
be bef88 1 B8 AdtBols B2BRY SoRlG oRtian B sk apae daeglo not
contritpated sighificamdambliarofbrganRARAVES to Wy 8bSHY BomPBSiflon.
t he conposition becones excited, thenolecular
Whepq,erogsdinker isrseged imaaneradly presenidn @nrarmountsof up to about 50

el Pk, DeEY oithEitolel Shid Refit o Wi b S f BB ur

he “conposi
[0054] r adi aAdditional optionaiechatingeadefitdleRGAEIOTE GARINffREt compositions,
hot OS&I’]SItI C(ﬁg‘pOSltl on_can return to a state of
1

which, ippa 2 9gained q t8theycaating angior §mit yrdesyiegoadars drom
. 0 : .
 deve g buet e £8R1H6 B A BRI Aing i nctuge agiance
‘. addgivesr seesas pedumes-andiot esloghes, earaiior @ddri rhaskiag eohfPositions, -
ool B e PSR S SRR Sprmsiion
: can%rﬁ;ﬂ@@@@jiﬁ\ﬁés@laﬁ9?&{‘&%-0@%%@%}%“%?%9{]@51%@“/ or

hot osensi tive conpositions I nclude pho rom c dyes.

[0033]051]  (Qihar swtakle gpatimg cemipodentsrinclutbene or more texture-
hot.ochrom ¢

it ompositipn, and/ or. : .
e““@ﬂﬁ%@?ﬁ?ﬁ%ﬁrﬁ%ﬁ% i Slacs fek é’&%fttﬁgtaﬂwadwea%ﬁamer%tstance of the
coathad.t Irabhey nbAUIREltin® entbifimant, e F&&@r‘eeé“hw'irﬂ?ar@a soft feel

pol ynmer apd/or polyneric materials of a polynerizable
to theorRR NGt AS uﬁedzgﬁre"a,swett@rrg Saeft ferlt megosithe whatsd sutstrate

; it ive it ' t t, of t .
o RIS YEIER 48D TN PTG i b i o
wheodopdsed.i Dhe dedlm-epiaricet lvaprie a @aBERFE thaNcA5 Be Gidak84o the
r

with and/aor at | east partially bound to a pol yne
Coa%‘f%mpaaﬁ%éppé a8 dicadiattaning agentsansVeranax additivea. Example

silicA ABtthiRY et SERPHOTRIE ABEMAPTRIRI9B e XEEMATT 1560
commercially available from Degussa, Inc. Example wax additives can include/
polytetraethylene oxide, fluorinated waxes, polyethylene waxes and natural waxes
such as paraffin and/or carnauba. In another non-limiting embodiment, the texture-
enhancer can be incorporated within the polyurethane resin itself. For example,
components that will impart a larger “soft-segment” to the polyurethane can be
used. Examples include polytetramethylene ether glycol commercially available
under the name TERATHANE 2000 from Invista, Inc.

-106 -



m gration out of the coating. Exanple photosensitive
conposi tions and/ or photochrom c conpositions and

worstdnodesf or maki ng them are identified in U 8CT/US2005/046371
Application Serial No. 10/892,919 filed July 16, 2004
and incorporated herein by reference. [0052] In

[oogeper al Tﬁ@%oﬁﬁlh%rrﬁ'n%lz‘éﬂen%% ﬁﬁ@%ﬁﬂt é[ srlfr%rétfeﬁ@:fkg%le such

conposi tion in any anmount Ient
thatithe ceating mbnder@bcmechﬂmcal@tf@sés dleh #9bending, SPtching

(@ rlsefrom:éltto 65 ercent of the present
a8 BT essia Winort Sgniem ebersigosagae. jepoemondimiing

et S OB S

t ot al
subsgiquenhBakingi matringrand/at aihqedormmllatppeamrr@yof&hé@oatmg is

mir el ranlaiatnp g, FoRha tex R sERsFAls etdiptwiubeciasting i
elohgﬁbﬂ ditompressss, th@|c§ﬁ$r'ﬁ’a‘rﬁ1%h§zat|%Hrdco%9h?%5ﬁ mbRYEh Wik

ents, adhesion pronoters, rheology no
reSﬁ anser anr/antietormatine psoperties ypos resma)oraoﬁtrmnmsngte to its

al amount of up to 80 wei ght percent
O”@asgl onﬁ]?%gg?%t al WEI ght percent of the coating

[005B1posi tThefdlie @é dré ihfepdsH b§ﬁ|ru%ir%te %?léL%b%]%ects of

¢rosslinkers can e se ect ed by those skill
the a?\terwgeean@@é@. nphiatendad exlinit H1e seepeobitherigveriticanpl es
i ncl ude carbodii m des, am nopl ast resins and
phenopl ast resins and m xtures thereof,
pol yi socyanat es and bl OCBZEAM@IE/nsocyanat es,

ydrides poI e oxi des, acl ds, ponoIs and
(009 yani Yerds & QJ%B@W%%{N N 69KNY eRMPosition stasrmade and

o 5 SRR SO RS i

'polmﬁeth@nesilsmersm wammaui@ b}oofpmgmg areadtivdrvedsel equipped with -
IS generélrtl y. . present in an

‘St'rrgﬁgﬁﬁﬁm%‘fo 'It%)“é%{?ﬁ?r apd RATQERN Ipist ¥E 1447236d on t he
poly&@ﬁ@heﬁﬁlérﬂa Bpled E;ch@f héﬂﬁg}‘é%ﬁ%cﬁi%ﬁ% (%fga%g) # 1,000 sold

Addi tional optional coati tives

under thecdesignglisy] TEBRAT HANE c1Ki)0|Omjéﬁt4 gdd'eeihykﬂbmﬂwmct acid and

nd d od
heaﬁ%ﬁel opi ngg%sgdd 'tQ’PPrE‘IJ'[gI%t?a es P Vgﬁ'é)r@qe(ie}‘ﬁfolﬁ minyies
followas by16B ey fﬂ@l@}‘l&ﬂ?ﬂ kResHd i aw@a, 3@5%@“.9%&&1!“% The

and/ or colognes [ or odor masking conpositions,

reactigRieXiherasibioafR°s. T he seamdion temperatyre masdiisedtto 801€ and
the E8IRENR WER stir APt the Bocyanate equivalent weight was 923.5. Then

114.0 g dimethylolpropionic acid was added to the reaction flask. The contents
were stirred until 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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can conprise additives that produce or emt the snell

of new | eather. [0055] O her suitable coating
weowponesnt s i ncl ude one or nore textureenhancePGI/USHEDS/046371

i nprove_the surface feel and/or that enhance stain

||||||||||||||||||||

resistance of the coating. In one non-limting

o SR ke R At it
to a%@ﬂ%q"uﬁ?p e sthRst fh%hﬁo@é@bl@' Eénd’éhﬁ%'rta‘ﬁ'deéj réc%Wérl eI'he

property such as a sinmulated vel Vet at her tacti
displeesibn Wamheamd He &0°Cremdt methyl etheth katoner archwabesr veere removed
addi ti .e.’f}at can be added to the coating conposition
by V@GHH”‘a@'SQ' 440 flattening agents and/or wax additi ves.

anpl e 1§ ﬁEBH
[00 412 ;ﬁg fk%% #}%@aggg%ﬁnﬂgﬁc 58%%';&?” e from
weidhd pessent (m&asummnmeAMwandlntWGe@ Baookfietd uideosity of 1450

l. I o fl ' d : .
conflgiye R RCh B mtiLe 2h 0 AR g B0l EF D 240 mearadidio.
bas@@8hfint &R0 DMeq BhsY i RSsidi Théthyt dRYI l&cﬁbﬁé Icaﬁfétnt of 1.16

t he text ureenhancer can be incorporated wthi

weighsInprientaiIeea waight avesage mofgulanueightof Hﬁrﬁb meBMF

100417 o Prso PRl s ALt Foatf S ABSHTEN gl b8 by mixing

56.3104 vt tHe poRLfathane dpeasioy Withol4.8D @mAszlmrbmm aldabp e
under the nane TERATHANE 2000 from | nvi sta

crosaakardTaim MasoRp STBRalEode B9 OneSRuiras BRBRmIEHT e tint
fron{ i’@@‘ [cferstritC hd Nahg Bg%ngs%bflsn&ga r\{éﬁglefngé) pAERGANT Al

stresses, suéh as ben stretc and/
matemiprvmrelargﬁaved tsing asprggurhaticandtary eaf\eerrer lahd ecloaniifeimpeller
I n e non-linmting.enbodi nent, en the coatin
. bladgy ARRDRAS RS lpete0 e ho g S dgelay o fRskl aResd. The
m.xthlr@waagmer@d fHrBGgRA8/ XX ﬁb@%@ﬁﬁ rﬁulﬁf‘l%wﬁ PRESIR eXIQLean

the coating I's ninimzed or exa en a
recemtmsler dihe resultiod omating was aibme‘dw@ echlld)rmegmreapmommately 24
corrpressed t he col or harnoni zati on coating can
OUl¥ai ntai n wear resistance and/or deformation properties
[00611!!90n r ef’f’h@&@ldr@fbrﬁforﬁiﬂ:oﬁ%%‘hh@tc%rﬁpbelﬂo% Whb ghé}@bpﬁyzéapplled
and shape. [0057] The fol | owi ng exanpl es are intendéd
to varipus substrede enatarials @f ansbletis shpetindudinggnelded E¥Adoam,

ther@&ﬁié dfg{h%%%%ﬁtﬁ, b\/@ \trin§/lt]gnacsglﬂﬁle?ifc Ié&%ei’.mfﬁgtsjyﬂﬂietic

leather had previously been coated with polyurethane (“PU coated synthetic

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 coating 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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[ 0058] An aqueous col or harnoni zation coating

conposition was nade and applied to athletic shoe
wazopoTers s conprising different naterial s as FOI/UsS2085/046371

A pol yurethane di spersion was nmade by charging a

reacti on vessel equipped with stirrer, thernocouple,

condenser and nitrogen inl wWi,th 1447.3 g polytetra

net hyl ene et her gl ycol ha\IieQ%e—é nol ecul ar wei ght of

about 1, 00 [ i j F{—g\IE 1000,
145.4 ¢ diﬁ%?ﬁ%‘%o?g%gﬂ%ﬁﬁcﬂ%giogrg%%ﬂ&egtﬁg% Io 600C.
965. 3 g i sophot-Hakehdidhssioyanat e Fleaiiliadtied pverAppgarance***
m nut es folllowed by®637.5 g|nethyl ethyl ketone and
4S8dstpteli buf yl Prea di | aRoskt e.| Pfée r deRdst-on [eRet her neHost-
to 72C. The|rlematityon Husnipigr athumiditygshundidigednhdrmid®90Chumidity
and the confentestwele sdstrredeainti || teste | spoeganat e| test
Motigdi BMVA foain Wwei gbd was 988. 5. Oken 11@KO g | Good Good
TPUI net hyl ol pfopromi c | acndowas Gadded |[tOKt he [r@asd | on| Good
PvCl@k) The ¢onhemts|wergn stijigled untok the| Geesyanpfmor
equi val ent wei ght was 1430.2. [0059] 15 12,2 g of [HRtering
PUadawR Prepolympoat |a yeopel @ire qio>C Wagodde€n | Good
syrligsiRde M@’ @ 16 minutes spap to a gol ution of 2201 .9
* The cf@8s RltHZRedNeH &100% SorgespoHdR tdCardR3 TM OBIRYFERIHIHE 5 @dhCh scale of 1
to 5),/i®@., o thissret dayiesiet hanol am ne stirring at a tenperature
Qi 2B rrondsuBilysobisgrmatilencracks i ¢reghes efdr tipadobied sulsaate ihedbeen
manygliydxed fonpppye d Milutsh baf f | es, doubl e pitched bl aded
™ IGPd mepns 3 HBPGHESHINA Wiy ishinRieRe™y . The di spersion
snnd-gperature _after this addition was 40C. The reaction .
1006311t et 1G5 2e? 816 PhEI9SARTS A Al iRlifcehasn aPSiEhRAdiam EVA «
ey . . . . fed .
o R e o o B B e
- harroomdaticre coaling as deseiibvas abavee fihe sbpeiappeassohdlae eght side of -

- B and t hyl ) t d ter ved b :
eact] QRGIRFGP FTaFad TBAE [ S0BOTIFAE 91 HahBE Cp M SRR S cobted
EVAfSERET Thetebappar E8mpdheAlnfiBse&ion3 hedBaM@tdHYue) comprise the.

percent (neasured for one hour at 110C), a Brookfi el

coatedsyothatic leathessd heaad inasidsexterding feor the plidegrationtoveo the
i t of 0.240 meq acid/ g, a base
lace(%%m{%egﬁhg.cﬁ%ﬁgubase/ g, a residual nethyl ethyl ,
[00643t one pgrihein fdmlthd GibeReFBSUIRLARE e ANIBapNstbgRiphs of
average nol ecul ar wei ght of 7727 A in DVF.

. e ) [0061] A
Figse 8t the &Pl iarmonatied £0PHEY @dhptrs toi alkofias diffierenbgubstrate
mat&idis 'B8fore 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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56.31 g of the polyurethane dispersion with 14.37 g

CARBQODI LI TE V02-L2 crosslinker from N sshinbo
woQoedio7eerss, 23.56 g OneSource 9292- R3817 red tPOTIUS2005/046371

PPG I ndustries, Inc., and 5.76 g of de-ionized water

in a beaker. The materials were agitated using a

b Gt ] ir : [ i.mpel ] er.
oG KERASIRT Rk pRufarRtl [ASSRAIR I THB 2, ChrmpRat Rlis.,
connrisestiofutwospelgelstel resims andothevaiagfadidres.ed t hr ough 18

TXX polyester multifilanment nmesh into a clean
receptacle. The resulting coating was allowed to
equilibriate for approxi mafghy 24 hours. [0062] The
col or harnoni zati on coati ng conposition was then
spray- appl i éblventBasaesliBK Rdigdrethanendenilatisn®©f an

at ae—neludina-monnl dad EN foam- thermnlastic
I ot T Irc T OuTr TTg— oo it t

ati ~ coh
ur ah%ﬂg'e@tl'PU), PVC vinyl, and sy ht Red iGoate it fégar Goat
syhthetic_leather had previously beeWiedated wi VW%
po| COMAMENEA " PU coated synthetif | eather"]. Each
supbBolyesterRalgsli 6d)' was cl eaned wif h i 3apropanol faef or e
t hePolyasterdPobes! @ppl i ed. The col of hanmpni zation g
CORALRlic RSP SoluteR° Was Spray appf I edatgd L g SNog_
CONPRRENtafiGyST Tar €s_usimy a BIr ks Moy 7—suctton

C

T PP S O3« P 1 I - IR V)
1 FAcHE Pyl SdNay o0 o T M o e bt a5
wep eylose acetate bulyrate-RESIE” ot anhi end -8 enpbr at ure
t hieNop fuRehiangl aerviic fe§iRg ar 1800F, Tabte 1 |i st s8¥he
copt¥Btablizers/abserbensl t he resul t ant cr3ss- hht ch .92
adhEisi Gatalyist'exi bi ity and appear ance @3operties pefore
andBENTEONB UBiliionyDiokkid agdingyfuct ed parsuapt To_ASTM
St apdigsitbXaadaadiBefabl € 1 Aqueous| Col @f3_Harfroni ZgEi o

ANOL

Coagb)gnf? OPer ti €s * The Cross 'ndt(,i|3'71biég>i/ n %&55\“0

AQCTAA INRAAICO—» ~ i A n

M O e Y R 02

P g

oS
faVYeX ol
OSS \-

of e O { e S degns_

no&%%'ggﬁég_%@%m cracks or |creases affter the

codiet/soGkANAtEr e had heen -manual lly fl®hed flor alfbht 1
m [ne@l¥entBlend " Good" means a snodth 6d&fi ng wi t h.500
vi|NGO/ GHi stering. [0063] Figs. [2-4 ade phot ographs

% bagéd erntotat wWéight (q) obdvomonest arbd Bdombings EVA

' DESMOPHEN 1652A - functional polyester commercially available from Bayer Corporation

>DESMOPHEN 670A-80 - functional polyester commercially available from Bayer Corporation

® Functional acrylic grind vehicle in concentrated tints

* Functional acrylic polyol, PPG automotive clearcoat

’CAB-531-1 and CAB-551- 0.01 - cellulose acetate butyrate which is commercially available from

Eastman Corporation

*TINUVIN 328 & TINUVIN 292, which is commercially available from CIBA Specialty Chemicals

"DiButylTinDilaurate, chemical accelerator

*BENTONE 34, AEROSIL 200 - suspending agents commercially available from Elementis

Specialties & Degussa Corporation.

BAYSILONE OL17- flow control additive which is commercially available from Bayer Corporation

"%Solvents from resin and additive solutions comprising predominantly n-butyl acetate, 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

"'Blended solvent 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 by

weight), methy! ether propylene glycol acetate (8.4 parts by weight) and toluene (0.8 parts by weight)

’Blended solvent comprising diacetone alcohol (65.3 parts by weight), n-buty! acetate (24.3 parts by

weight) and methyl ethy! ketone (10.4 parts by weight)
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foam TPU and synthetic | eather conponents having an

aqueous col or harnoni zati on coating as descri bed
w@bmwee716The shoe appears on the right side of Bemhis2005/046371
. .photograph marked "WB". The midsol e of the shoe

conpri ses the coated EVA foam The red upper

zgg’%g%}ﬁﬁ%@( Jer bR ep b S @B e GO g e o v
?bl@é@%@&lﬁ&séﬁ’\ﬁﬁsﬁ‘ﬁwl ic SQURR bSRerk B £93bR%rom

“Sol
Exxo Aish &8 pa 8 (ADOYHRs bRREG S | dthe propylene

gslycol 384Bite b Qtp@@i ByRAsighBf anE’g;w%tyl atethte (B3®afkObyOleight)

Mefthg@rmramiyl kasrieon coati ng adheres to all of the different
NCOsQHst fweigbt ofisbeyanatb/ssqbigélenteveightl/ Gfeigbt of palpestir pylydlg/sduiivatpnt
weightenonstrating that the coating can be used to coat

many of the conponents of conventional shoes. In

d h bl huni d
1006] 11 o Coppstiiery Aobes AlerarbfiMA ThelsToffEimtartahfh: thg shownin
TabROB7 by @t {33 RYE) h&blyhébte?r@moﬂf (4P4nd P10t VRN 524) ﬂtﬁyester

The coat i ng provided all of the coated substrates wth
pO'Y@U@s)tV%ﬁiﬁlfﬁ'P(BQ at ﬁ@ngtanélqybsmed: Haing& @{a@ftstwr@g ambient

tem;g&%ﬁfrg] %s\éqﬁg I %MD B&\Xaaé&gga 1\qefloﬂélabc?agglgst

harmoni 'z
solutidm{oerh CmehmaamwaéiroateQSndS) 101 quﬁysnléxarﬁ@addmwemre added

to thﬁrrgﬁ nggutl&gv«éﬁg\%{gﬁaﬁ %g{agtxgn &%ﬁ?g gblllzer solution and
L iy B Py . 50
glyc@dte’tuhetandrﬂs?' %Uakm@eomeltecmtled/\m produteg R faﬁalcclnmommm *

COﬁBB?@SQF J&‘og@ﬁﬂ@ NQ;‘{;EEPE{B%@A?Sr gwggw speed to assure;full
 agitaHInPer tﬁb'&%&r@%ﬂ\/@@c@ﬁﬂﬁmﬁg with ﬂh@cﬂrb@é‘@urepo' yester .

: comrercially avail able from Bayer Corporation 3
[006finct i olmadrdes ty pradugei mdeer hed metallic appesrancet 86.62 ait s

R, S BB YR o 37 4 SRR B BN PR 15
bluekcr.gpgy?taﬁmé\ﬂr?rﬁmré pFRAIEH Gt th¥ cryatbattlseng BaRKFRSBIEBE.
Table 2 displays the weight percent acrylic and other tint additives. A small
quantity of bentone (clay material) and silicon dioxide are typically added in these
tints for anti-settling purposes.

[0068] The aluminum acrylic tint includes 6.93 g Toyal Alpate 7601 course
lenticular alurﬁinum having 19.29% pigment dispersed in an acrylic polyol resin
having 42.44% binder with a solvent blend of N-buty! acetate, mineral spirits and
glycol acetate (38.27% solvent). The TiO; acrylic tint, or flop adjuster, includes
1.69 g Titane Ultrafin L 530 titanium dioxide pigment having 43.59% pigment
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 monomethyl ether and methyl
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6TINUVIN 328 & TINUVIN 292, which is commercially
avai |l abl e from CI BA Specialty Chem cal s
woro@otig1sTi nDi | aur at e, cheni cal accel erat or SBENTGR5/046371
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avai l able from El enentis Specialties & Degussa

et TR L oo SV i Bl 0¥ PG Son e b5 o
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of ctltlloseacetayé bnajratedeﬁirf@:ﬂaﬂlom pomtiairing BRI EH @éﬂul&@é‘é@@fete
conpri Slﬁg\ﬂeth acetate (52.3 parts by wei

butyraiehisisimhaying 1ot xe bindas Withaseverd b@q@ml&gtwyl acetate and
glycOPLetYale (4568, erﬁgﬁ/%'?@ ?é&gé a\?@éfgt rre’t@hw]l sample was

n- propoxypropan
agitateddpr ahleagt 20 anhmateesttetear\swe 4opmléte ub@brpereglmtn)ofahd pigments
128Iended sol vent

IR T TN i T,
o)l 5 .01yt RIS PR a5 e
Werﬁéﬁdﬁdttth)ﬂoéﬂléormﬂtﬁ gndqraawtaélowhu ch i sI comt’re[)lc:l ally

14S e
100 7 oiThg B e ol Riere W@%ﬁvﬁgwmrepamdﬁnd

appl@étﬂtd ﬁd@ arfouesubsas¥by ihe%ﬁ&vﬁf@' pr6§8d§r60338§ Yomponent A
,xIene(31 7 parts E/vvelg ), methy

mcly%wmrs& \gan} seAucRELvas énl(e@ withBe.6g Gpmpsingnt B nan@yanate

ol A9 Rk Auner LN L) AP e cre

com\mmg morporatieng Mthedblepaey oricositpef el soindiwad Alasured at 19 -
prepared-via the

Secqrd *&A%%g‘go%@é&m %o rr11/(:3‘?!;}535, ﬁﬂﬁgwm&waé appligd oyt the substrates
vio 4 oAy 19 ook 8o o
medigh digichflowt dihe csiatlngemasa!;pmybd doicovenpastasubbstrate 0t/ot -
apprHPaR bt Oodt s PETIToBUE fReRs3any | ketone) and O, 101 g
oumy 1) kgl BRI 08 4, e
(21. %@)mqlmstampplyol (a) and 2.0% t.wt.(2.99 g) polyester polyol (b) were mixed
at constant low speed using a rotary stirrer at ambient temperature. Subsequently,
17.68g N-butyl acetate, 0.057 g 10% tin catalyst solution(90%-methyl amyl ketone)
and 0.067 g polysiloxane additive were added with agitation to the resin solution.
Next, 3.57 g UV absorber/stabilizer solution and 13.65 g of the solvent blend
consisting of 11.8% methyl ethyl 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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18.29 g of the final solvent blend consisting of 11.4%
nmet hyl et hyl ketone, 73.84% gl ycol ketone and 17.2%
WO t@boerses wer e added to produce a final clearcpat/us2005/046371
conposition. The blend was stirred for 20 mnutes at
medi um speed to assure full agitation of the
[0@%2§ponentis séadrr desmdiat fothMfatib soﬁtag.mgﬁ%@& and non-

fécgoml In order to produce a deep re
UBI9Bat ArYHC Paolwgs Hempraparedr R105% tiwti(3.08g8@ceylitiddhol resin
HGwitH Bt7oo red dye and 47.1 5 g
Wta%ﬁﬁag:;?géﬁﬁdggzs/gﬁﬁ'?!)%oﬁbégiﬁ'%ﬁ'q{@é arRyiG resiB usingha getary stirrer
at agiampienhiexpegatirade low spbed 2 641 5§ i bAR consisti
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ett@ﬁéﬁ%-’é@?&%'&m@ngj Nearayl keiene (?3.;35%)dglybd>lif auwtate (29.9%) and
100t S O GRG0 25 O

anti-settling

stapjlizers/aksarbess, 6.®Bgd 0¥ Yialsohtiont £nd 6 iti
ad&&md ul gl al um Hm i}?av' ng 19. 29% pi gﬁ?ﬁ?%?@%@%ggd?%% were
an acﬁ?l?%arr%?glof ¢b "KJ W& isHyed Jouddaminntesratwhediuen speed to

assioe VEnh ilfﬁtﬁﬁﬁoﬂ-‘tﬁe'ﬂ‘owdﬂ etate, mineral spirits and
[003!#00' %cet ate (38.2 %se(ﬁent). The Ti Q2 acrylic

t, orThe dyo-gampsinent pblyaretase tikfceatidrmpssition was
0

' - ' um.di oxi d [ havi 43. 5

Z’GE?E%E'Z%W&@E%#) bt P98 ProcseiGlssCammenanyA prepared as
S2tib8a “biol ki n t ,
Srneral e 11 Le and g eet ves EBd it B dtnpQffas °

isocty@@gg? lend Jeelistedhin Egb 2fordl mjnutes to ateimescdmpibtd)
: i (.15, 78% pi t) di d
NIRRT, TREbiBAdel TRl bt fiklicRafliG vas meabutachateas

In ce

secands usingdt 2 eistodit tupr TRl $8 ‘ Yappli
gt S A e BT

et her an t hy] et hyl ket one
the HPﬁ'ér%dgf&%oég}gu I"%W sﬁa&wﬁasw&e@l Staavegamd bgtepan Tt 2. via a

conBBtidH 0 BRiks MBYL LnPdeghBt i sper sed Jin -

Cﬁsl :'fllﬂ.g%e acet at%é??%ﬁt% értggrﬁ?t'ﬁ ﬁs‘f.ed@f)%i‘ﬁgé’ﬁ' and
medigmHiuid ow efhe tlearabat ivas guajene § @imﬁfé[y)l '
builc?gggr e%%d A"jéhn\éj tﬂ%/l ket one (84. 1%%% sol ve t?@rﬁﬁé of film

1 Jickness, _ @uge sh-af agbiny termeetatureowas pacformedi The
coattysbRNHePREAY BLREM Gt § | RS S Tn A

resin having 15.31% b ngce)?: Fvaﬁt%wyg‘ﬂ@g?ge%ﬁl G&a&iﬂs%t?s%rates were
conqifigned pt 42 ane amhient lyouiditdet Adayé PhioP B eslihy 96 arantee
full as a wetting agent. The sanple was agifate
! y}@gﬁg%t@g%t 20 mnutes to ensure conplete
[0074hcor poThé ippsiehl péreorPhSHRRRLSE each substrate coated with the coating
compositions are shown in Table 3. The samples passed initial/final adhesion
testing, 10 day humidity testing and flexibility testing over each type of EVA foam
synthetic leather and thermoplastic polyurethane (TPU) substrate. According 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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into the resin system Additions of 1.0 g tin catalyst
solution (90% nethyl N-anyl ketone) and 0.86 g W
woabwortes sol ution (80% N-butyl acetate/ aronBCTAS2005/046371
solvent) were added to Conponent A under agitation.
[0070] The two-conponent polyurethane conposition was
prepared and applied to thq» y)fggous substrates by the
foll owi ng procedure: 385 nent A (including the
sol vehelveatiBased Omtar himmammmttdm eaaﬁn@AGheE@ﬂ@kprmes
| soeyanate—blend—{irrelyding the solvent reducer own
i Table 2) for 2 i n%\?équaénassureg)@WI(éte TF’U
i ncorporatian._. The|bl ended vi sclosi theatherhe g¢oati ng
dniiabAdhesiont 19| secorfiB usi ng #2 VvbBcosity ZahsB
cuinglfsdhesidn ng was appB ed ovier thesgubstrates wpa a
cgrRasthiuamidity Bi nks| Mbdelsgf7 gun at” anggit om zationgg
pr &sting of 50-60 psi and nedi umfI uid flow [The
C 0B Rfer¥RInSRERENbd B of AR S i -
appocubsrateebryssdreSsetilive tafe éEFI‘e@"ah&l hﬁl} BinGy @&patttgm chstL?flf?h coating
TheTte reaecoeuel regréstsi aahdsaddl neeadurd@ sn H8ERe &9 th 6| vlanVB%howmg no
14 dﬁmlmatw and( Q&how@g)oqyebqhes'brebsq)ol yol (a) and 2.0%
\ij'% destad affeiqued  (b) were ni xed at
const ﬁ?heF'BR}v sif@é dasrasicaer otary stirrer at ambient
tenperature. Subsequently, 17.68g N-butyl acetate,

10088P oney Ana o35 TeBlers saidt ABTREBPIF L B 1 E Ry pupiaity
testjing Waﬁgqe;rﬁm:'nngdl tTdnet m?@?ﬂhmml tgt‘stl lgn@g%d‘dﬁwas u;ﬁh?gd for'i¥al
‘ sor ber/ st abi r. solution an o) e .
adh?%,gpepﬁrf%rw ngﬁ:sr q?%1g@%lrflq;t;@rm{rn@%y@%ﬁ?ﬁuneetﬂlﬁuesults
 indicatbd4%6 ebatiy Io§§bﬁ"tﬁe afrald- o?%é%ﬁ'sﬁggﬁ‘aﬁéﬁ@? k??gh

A produce a;-final clearcoat conpositi .
Agasrﬂ ithes@atiags 20 aﬂmfuhesuastratedupasseow@ets@naﬁw B élubémcat.on

o 24,5 DSR4l ) B s e on v
sam'.pbéﬁ fornhe mfﬁe@@}b'sﬁaﬁis %@Q%V%}?HEWB%C%E,BHé gl;!?/ﬁt{aée was

yol s was then ared. 2
mam@"ychenlt e8fQ thégom SE erenivete Bo irRtitationts. ¢fidaéking or stripping of
| ic resin using a rotary stirrer at
the gﬁéltéﬁ%ﬂseﬁt n%tgs(rﬁg?%{%rre at | ow speed. 6.41 g of various
sol vents consisting of ethyl acetate(13.2%, nethyl
N-anyl ketone (23.85%, I_I_ycol acetate (29.9% and 100
aromati c sol vent (33.07% Iabledadded to the resin

sol ughRBnt-Be¥Ed CMSFHI Bhization 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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Tin Catalyst’
BENTONE / Silicon Dioxide additives®
Polysiloxane additive’

Solvent™’

DISPERBYK 167"
ANTI-TERRA-U100"

Coating Solvent Reducer'*
Component B

HDI Isocyanate

Solvent Blend™

NCO /OH

% based on total weight (g) of component A and B combined

;DESMOPHEN 1652A- functional polyester commercially available from Bayer Corporation

3‘DESMOPHEN 670A-80 - functional polyester commercially available from Bayer Corporation
Functional acrylic grind vehicle in concentrated tints

* Functional acrylic polyol, PPG automotive clearcoat
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del am nati on and 0 showi ng 100% adhesi on |l oss. Initial
adhesion - sanples tested after cure Final adhesion -
w@twen7ié7sday post -cure [0075] As shown in Tabi@Er/8$2005/046371
‘standard ASTM D2247-99 10-day hum dity testing was
performed. The sanme adhesion test nmethod was utilized

5CAé Lrl &%tﬁw%eﬁb?%ﬂﬁ&se% %ﬁtél% tvﬁ{l h]LQ coq'r? ercnalg/ adalﬁsle from

EastFn di ty exposure. ts 1 n I Ca
“TINGORL 3288, TIREINU2 LB gy aea@ae%umnéﬁbsecféap chOhiBais
7D|Bl$t§llﬂ'ﬂbﬁ‘ixrateoxgﬂibrlﬁlcaltda&l&@tai| ngs on all of the substrates
*BENTIENEESH, AHROSIL@00 Wistidpeadifg adeassmmeataumaua[bmﬁcﬁ] EléSentis
Speciitead Dagusalflogpodtiona flexibility bend test was
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mlne
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Cherligat i ng Ffexi bi 1 ty Properties Sanples test
’Blefl@ddSsoRest corbipHistgRihyraetaal (5 3 batiyR@igho, 61(819p%tlhlm VN)@?’ naptha
(14.6qtzes kpdleifray, isoprapk dloghob(1 BMGaitd sy viasgt), mprépoxypraPanél (10.3 parts by
weigiTp eyt edhen ptoppleresglysoictete®d8 4 partkdyoveight) dndipiiese (068 rts by weight)
DE§M9@HBI Ne2Ba0Nthexaimethiidne gplyigocybrmts wfa@h is h@vmeronllytdvenablefmom Bayer
Corpg ra each \6% aph of Fi Igs - rmr ked S

‘s l | f

EX)?O Bil nhec;gggln(g rLs yw %@j‘ g V‘$¥ %gljgr)propylene
|

I%é%ﬁ@ﬂpr wefy h@p Bo&y2fht FL n H%e ; @ﬁz% gly&? %Nalent

weigi@xt ending fromthe m dsectl on over I ses

the coated TPU. As can be seen in the S/B
oto r hs of S e coated shpe possesse
1007810 P B iRss s, AanshB Jiark A G msi i g 26 the red
coat&‘@hﬁ@!&hoﬁ @fé%@nﬁ@d H ERERPRD 2AHIRIbIE Qabkéa?tmﬁ@r%\&leﬂ@were

applied-to athletic shoe substrates as A
providgst indhe @meunts ligiedrakayepol able bhaie mmmmgas applied over -

EVACEERE S B PR o BB VP BoByentiopnyBinks
Mode! #Ziguhrg mecatefiZation 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 coated substrates
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Tabl e 5 Sol vent - Based 2K Pol yur et hane Fornul ati on %

based on total weight (g) of conponent A and B
wooodnmerd 1DESMOPHEN 1652A- functional pol yestem/us2005/046371

commercially avail able from Bayer Corporation

2DESMOPHEN 670A- 80 - functi onal pol yest er conmercially

T U T UATEE
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10Sol vents fromresin and additive sol utions
conprising predomi nantly n-butyl acetate, internediate
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tol uene, xylene and EMAeF@dmsp| ri tSyrith@liSPERBYK TR
and ANTI - TERRA-U 100 - rheol ogy nodebtidrs cgmmerci al |y

Viaitlah blddetiopm BYK Chengp 1ZBI ended sgl vent co_n'prggsi ng

a
et Fybl AGRESER (SZ.[3 ParEg by WeTgNUy sgexenpt N gigg
i maptta (14=§ parts by werght ) —1-Soprapy

n d \1.4 pcu tB uy ot SOt YA
, ,b(r, tE}?u %7 parts by ‘CRE. ght) n- pr%Boxyp panoISBJ
ac &f

nri-r- ther nropvlane glvcal

rs i) T’ hSthe ce paftesn %fb{@gh coatlng
g YTH\@h %v}; Eﬁf&%% %%gzeigﬁéquﬁﬁfﬂ@o with 5 showing no '

POLMEERENABAL © HHWRG 1b§%<a9mm‘ds§| y avarlabl’e
Bayail ﬁaémf-akarﬁ;mesltéﬁ@(ﬁ yenturdl €nd conprl si ng SOLVESSO
106inalradnesionc- s6én7adsly poarowes ci al |y avai |l abl e from

ExxonMobi | Chemical (39.8 part's‘ by wei ght), xylene
1.7 part ht msth et her propyl ene gl ycol
[ooag"get at eg‘ ?%‘oiy"p'm%ag" 375\‘/\3‘?’@9 Renf teshwap pettasmgdeon the
sampfesFoPtHd throY sUBs@PEel. After a seven day post-cure, the substrate was

manually bent once to 180°. There were no indications of cracking or stripping of

the coating from any substrate.

Table 7
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.

[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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NCO OH - (weight of isocyanate/ equivalent weight) /
(wei ght of pol yester polyol s/equival ent weight) [0079]
waCmoponerss s A and B were formed in a simlar reomes20e:8046371
the red coat fornulation described in Exanple 2 and
Tabl e 2, except the ingredients were provided in the

micSRI4 ot sHocaPARR (heyiRatl FVA o heag dpar

con;bar@ﬁtss B8l et ti¥h and r%@ﬁv@d?ﬁb%@{heebﬁédr% ﬁ{etl’éz?%l’lgr. The

an a om zati1on pressure of 60-70 psi.
heef insert (Shewo sadstrajeantysingbe dgfbshoe of Etge 16) eaaiprisebdhe avated

e BB TR B i T, A B ot i
the t8lor ﬁ@ﬁﬂoﬁiﬁaﬁoﬁ ek h§‘§%oWn ih&gd.B-738xcBIRKHE BSIok bake
1

tenperature dependent on type of Tlexible substrate).
harmpnizatian éslachiby¥ed.at es were conditioned at 72F and
anbient humdity for 7 days prior testing to guarantee
a fully cured coating. [0080] The physical
performances of various ExAsPLE £s coated with the
coating conpositions are shown in Table 6 for the
[0084at ed @Wloa&ﬁf C@mﬁ'ﬁfﬁéta”lt avaialie offzihe-strifathletic shoes were

ma%é?séff Witﬁ‘;tap ?h% Sﬁs Bf‘ﬁ{%?gVA%EIJ?H cﬁécﬁ%i qoﬁ?@@ §§/r‘&ﬂet|c

Ing an exil

Ieathensm;bm anﬁrT F&aulbpéyﬁere)tleSheg Mbiheuslephﬁiyt alcelhol@mi (r:]oated with
foam synthetic |eather and thernpplastic polyuret ane
an gapegys Cﬁ@EBQ GCAYPSNG g%:”gtgiﬁ@é&f thgﬁqw@yﬁ@@ lynesthane
C
disprgio deSelindE I Rarpl R8T cr st YoRfimercially avaliaple
CARBODIIId B5YOR2+.Hi czrassln'@(eeﬁoei Nesshirdusth€beonicalsit 26. 20 grams of

i S0p dolr Wit B Por R hustiieR i 256) 6.0 ggdms of

deidey WERRP 3 Arbdaket. 'Tﬁéhﬁé’teﬁ@% Wid biaRded Wlthfé AW It impeller
adhesi on performance after 10 day 100%rel ative

bladeuattatined tegsosindevermretanestirrars Mixificwae performed fomfive minutes

anchEy et L85 AR RIS Gl Takapestr

mulifiasedt adzashNa vidadn recBplcrRsand alléwb@to eGaiibBate. The coating
Sol vent - Based Col or Har noni zati on Coati ng Adhesi on

waspss applied apd cueadpecardingte the rogrduie @ Exemplestip a dry film
thickTie¥34R 192 RRRO%rné 8hbbS GeP@ives Tt 1Y BHABY ©P3rhGi%hs 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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to substrate, pressure-sensitive tape applied and

qgui ckly renoved. The nuneric val ue represents adhesi on
wonemparesl on a scale of 0 to 5, wth 5 show nBCnws2005/046371

del am nati on and 0 showi ng 100% adhesi on |l oss. Initial

adhesion - sanples tested after cure Final adhesion -

; :DOS r h

harfiphZaich FBURE s s LR B e R R elda Fygos
exhibliteydddr edoshilrshordzation Afterdhree sontns dbwepost - cure, t he

substrate was manual |y bent once to 180. There were no

i ndi cations of cracking or stripping of the coating

from any substrate. TablexxvPelpvgnt - Based Col or

Har noni zati on Coating FI'exibiTity Properties Sanples
[Ooaﬂst ed I MdElVAayhdsplmtanmleeﬂ‘w ummmbf twdeonhinmeyciatly B88ilable

h f Ki the,.b
athistib ek Bate GoSesvis i SiReR B uENHa oF nBEH edligBthane
dlsﬂé‘%Sn@S ?ﬁ@"ﬁr@ﬂohﬂh%ﬂbﬁ%ﬁ Hﬂo@%c@ﬁ bgtéﬂcﬁfﬁT%QO%Munﬁ\%m tint

shown in the photographs of Figs. em dsol e of
pasmumde;m/vca@ﬁptlos &3 atprembdanecef £3/8 of dkerpolynecthade digparsion

cosGARRERE AR T oot A7 Rl S@IREE™, Lcort™ ( shown mos:

[oog8)ear | y The éé&nh%fm@l@ﬂ@n Wasprodubed 9GS0 tgrwr blue nano-
coated TPU. In addition, the right shoe shown

pigmentrdisprised ahyuretaspacsylicceaierit ig apremixtus @fr37 0 ggof the
poly ARG TR YkNBed 7 ERARIEL 1 Jadd 83 g7 Farhggjimige.  The
blud RaEE-pigneent disiserséd aenplierablarbhywas qurd)cahrteﬂj by making a pre-

e e T R 8 6 i
stanﬁ%@%} BRld) Behﬁ‘éft h?ﬁe @lcnulﬂ&‘ii WEEs’thBHF?EE yclEd: ﬁwrﬁbgﬁ%ed

I soprop coated with an aque
MIC(RQEILM@IZERJMH Dﬂ'gatEiBOOﬂ; pgirfamd Sohinukes ammvensferred to a four

e Pl B SRk oh L i e Bk e fefbbronic
tempeRiiSHe pHOBE, BRED Ar&§Eh BRACSHIRITEC Qiﬁiargg@,% iBEAiffedPi Table 8,
was used to rinse the MICROFLUIDIZER and was added to the flask. The
temperature of the microemulsion was adjusted to 30°C. The polymerization was
initiated by adding charge C, as identified in Table 8, followed by a 30 minute
addition of Charge D, also identified in Table 8. The temperature of the reaction
increased to 56°C. The final pH of the latex was 7.24, the nonvolatile content was

35.9%, the Brookfield viscosity was 87 cps.
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OneSource 9292-T1467 white tint from PPG I ndustries,
Inc., and 6.00 grans of deionized water in a beaker.

wa bwenaises i al s were bl ended with a low [ift i npet/Ug2005/046371
bl ade attached to an air driven rotary stirrer. MXxing
was performed for five mnutes under |ow to nmedi um
speed. The m xture was filtereg t hrough 18 TXX
pol yester mul tifil ament to a clean receptacle

and —at T OVWgte NEhEEIgFhbrt @ﬁslpé’sé‘d Pdﬁﬁetﬁéﬁ@[ﬂc% @@aﬁ,@w ay

applied and cured according he procedure o

Exarrple 1 thamgedy v film thickness

(0]
oes—Aere—we tnsf oad fAor a oy nd
Pigment Dispersion indliding AChlics, .~ . 1 13809
Polyurethané/urea Pré-polyier. L Bbg U N
Veﬁﬁ %tr.ac’r! U v 1 Llll: L;Ul Ul Al |ﬁ§blb d.ll UTI L;Ual—r Ilg VWCT T

MonobatyicEttief o GRIRE glydGrT t e unm-qugioed Sections:
coat rng marntar ned adhesionand coating Tntegrity-

[0085] Aftegha;%raee nontns of wear, one shoe was placed
into a standard residential washi ng machi ne and washed
waist t h [aundry detergent. The washed) shoe al so
nai nt ai ned coating integrity and adhesion in_the

coat ed sectdherge C The coated secti ons of the washed
_tha \/\p_rehvi sually cleaner than the coated sections of
| Sodiumpmaiabisdited shoe. [0086] Figd 96X and 9 are

Ferr j ulfate L 0.1 ;
WalF eas—represent—th Fti-on fmﬁ%—&hee—t—hat—we{—e———
~ LI 3 A>3 Tl T T T L
h

FaY

r 1 H 1 Ac. o
‘—Ia'a'l—ﬁ't—ed_w - At-zatt+oh LUaLIIIU AS—Eah
seen from Tgsq‘—S and he pai nted areas exhibit

700/% @r@krcﬂﬁémﬂl Zat on aften gigg ee nmont s of wear
Wat E 5 [0087] The EVA m.ds |1gg—d_l_‘(‘h‘67—pﬁ‘@ga ea up ]
of tTwo conmercially availabl e athl efic Shoes Wwere
coated with two different fornul ati ons of tinted

[0089)! yur eThampigniespaispersion dahetetliassfoofrmtent| intiakie Bagas

predr S B0 AGy e T UG Uiy 85 5 U ST ohtnato
bluepéﬂz%rs‘éhBW@gM' 8REMSB00D ?%ﬁs’s' hasd ia \Eﬁ@ﬁ”ﬁhéarldla?ﬁé*telafﬂ
car bodi i m de. ! frgn’oPThe second formul ati on was

mlcrpnsd@mnmewauwava@ otieiseGlagholicg e mixtuprewesdnilled at

5.0 okt e s or e e oot hlBoBa Pk By gidetiing

the Visibfnsbébtfl of simpleslrdi bveeieing The decrease in absorbance at a
wavelength of 400 nm. During the course of the milling, 200 g of additional water

chao
\JII\..

0D S

[0}
p O
Lo

o +
C L
~nl ar
CUT al

.

=3

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 6.1 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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bl ue nano- pi gnment di spersed acrylic col orant was

produced by neking a preenul sion by stirring charge A,
w@soobdemstrs fied in Table 8, with a Cow es bl adepdTUs2005/046371

stainl ess steel beaker. The pre-enul sion was then

recycled through a M CROFLU DI ZER ML10T at 8, 000 psi

alsogiiegP NG IR LR M INANAINEG WedFeas Blanket, 1682
ben%ﬁrﬂ%ﬂﬁbﬁﬁ&lat@éﬁ&?er eb ¢ Wﬁo@%’éﬁ e‘i’l’ié’rhﬁereaéﬁjdéi‘j to an Iaddltlon

trogen” at nosp as identified in Ta
funn@) amdspaegﬂﬂ with mutnmnﬁ@e 1ﬂm&pﬂmmw@n@bm§had@@& g

benginatiacey o aesad. o SRy fsron e WEs i sddfiafe
reacﬁeﬁlfrégk%rtﬁe rﬁ?xuﬁé wai,emahtfed&,@remny whre°6. inbh avesolis

m nute addition of Charge D, also identified in
reachaUIﬁQ ‘8% *888 3 gMREG (956) BA and 25042 gitelnenasrarasharged to an

add iyt ane HarBen B lfasBh i Y Ridues; Thiess 3 o
MPEGEBMAYan@258.0 § Bsludivdherd trﬁé}DgadieJttﬁtHé @aetibn over 30

di spersi on _denoted_as footnote 1 in Table 8 was
mmlﬁeggﬁw@dnggntammg@m%p @e@ct@m tegRArature. ijggegcfgon was heated

for @ﬁétﬂ%’ta%%dth tcg{xj) e(gén(g) sfrr84 O%Frﬂgﬁhlﬂ.n}f&éml% ﬁ'ﬁrﬁée/ﬁ $AAKdt. The

ass be

reaoﬁbﬂﬂ'ﬁk&ﬂe&ﬁas?thlnnnrwtmsoo gwfiteluenaldny tbealfllltatﬂcbtrfrotmgh a cake
Potters d ass, e m xture

of masﬁfe%'r 069%@%61‘%%?'@%@? oThé ReRent W?ﬁ@ewageg under
vacdli kgdinﬁg abbésm? soi Db, Vi si bl e spectra of sanples

vi ng t e decrease in absorbance at a B

'[ooanave| en@hb pnilyuté’(hanaiurm pre-golymercdencted @l th@ote 3in Table 8
dd t ded -

was fuoidtin a frut ek daen bOBP e K Sa S d R i SeBFORGe

tem;%réwéq)raﬁé rfnbbhﬁrﬁlégl étfﬂfé?u%hcﬁarﬂsem &8 heatihg mtteo 269 8g
. renove the glass beads. The product. has-a non-vol ati |

N-methi-eptrotidingne.s9s. 1[mlmwpxyr¢téyla@emaccyla@rﬁb{w%s?34 79

s L, 2 g Tl

dllatﬁbfeérﬁd Qrzsg bu‘tﬁ@t"eﬂﬂ%ﬂ@k olﬁ@ﬁewa@tstlﬁ@UQndhéﬂabk ataon -
m Xture heated to ref|l ux and wa

temw@mreme‘l@%@funtwﬁ& Sﬁilda weee digsoveen 708 ecp%x(aumﬁne OXIde)
naB350 081 LGS0 B ol o 900375 ahatshdlthe e
was cooled to 70°C. 1,100.4 g 4,4’-methylenebis(cyclohexyl isocyanate) was
added over a 15 minute period. 481.8 g butyl methacrylate was used to rinse the
addition funnel containing the isocyanate and the temperature of the mixture was
then held at 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. In a
separate flask, 4,263.3 g water, 124.7 g dimethylethanolamine, 73.6 g
diethanolamine and 42.1 g ethylenediamine were heater to 60°C. The resulting
composition was identified as Charge B. Charge A was added to Charge B and

the resulting mixture was cooled to room temperature. The final product was a
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whi | e mai ntaining the nitrogen blanket. 30.4 g

par a-t ol uenesul fonyl chlori de wasal so added to the
wanosé/emerswhi | e mai nt ai ni ng the nitrogen bl ankeCT/U®805M46371

g benzyl mat hacryl ate and 20.0 g gl ycidyl isopropyl

ether were added to an addition funnel and sparged

W th Ltro n for 15 n or, to additjo
whitfemufSior, &6 At Yok S 2, ABsebietell fisgestipr 800 Eentipoise,
a pH BRI RS RBhvUBAlel dtferdsias 44, Lhe Teaction f1 ask
the m xture was heated carefully to 700C. Wen the
[OO%ZiI i ds Esmbhefdhédormylatess wag spRBGPpIED) and\cared! 230eEVA

tol u e, charged to an addit.i f unnel and
foart) sidsales anidleatict dipers s desqibRd inExemple dsand yaluated to
detdvfité 28RLMOnaHY BiRbefhdlaé @h@@ﬁ%%‘bﬁa bhen added to the
reaction over 30 m nutes while maintaining a 70C
reaction tenperature. The reaction was heated for 6
hours and then cool ed and tbl bed over ni ght under a
ni trogen bl anket. The rea m xture was thinner

W Edtmb@Gorg of tlolsuensutatiste t hennifial Atisgsed t hr PesgRuBIdREIEDays
of magnesol to |renove the residual catal yst. AdHesion/Blistering

Alumigimy BinttPagies  r endMddoamder vacuum y% el di ng| a r é$nmblistering
Formydptiang sol | ds [lQ09sPle The pal yurethane/urelp pre-pol yner

A'”"UﬁﬁbT BidPase f oot|HEPBeIAPRr Tabl e 8 whs pr oducelngdsralg blistering

For tlQn noecle r haott om {1 o04H pnor‘l \M t

OoOHB
T UUTTU I.I.Ulllllu\.)

Bl ¢ €4 ah lister
Di:ﬁé\féo%f I@ﬁ&ﬁanteﬁgpqﬁéo?% pr obg, mechani cal ktir p&poblistering

Acryficondenser, and |a heating maptle. 269.8 ¢

Biue NaR&EPIdWen®YT T O T dLA erU I 1 g fydroxy ny'1/sllght blistering
DispéreédRdlyuydtiadne ( HEMA) , g di net hyl ol priopi oni ¢ aci d
AcryicDMPA) . 2.2 g tiri phenyl phoaphl te, 2.2 g|di butyltl n

dilaurate and 2.2 g butyl ated hydroxyt ol uene were
stirred in the flask at a tenperature of 1000C unti |

. [0093]1  sol :Agshareindl akie Oy tie EV@ofO@n“gnp@ﬁq}@@anwl%ataer uppers
. werd fidiPleshaY id Qe rIENRE iAME( 40518 BEHRINdE AEENPH3350. The

€ m x ure was
EVAlfoh@rﬁ)e#h@ltédlh 5 irdtidl \deeeivinsdre s Gealecotyd 5| S@@N@l@&i(ﬁblckﬁﬁf and

over m nute period. 481 .8 buty
100‘%3@% atl geiﬁ%thageeperg M%%ﬂﬁr@s@dwgta%dwammlon on
I
o RSB Y TR 0l D
leathreyuspper Gvis Wltglnbudlystnaldpp_tvmg arass-adtbbdadhesioratasén

spe PP B T8 b SShg B SOIRATOT 12, ey
[oo9M}t er. AR shawdlinPAh Eihe Beh@rad Were’ fisB dpplied to EVA foam
and leather uppers and subjected to 100% relative 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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di et hanol am ne and 42.1 g et hyl enedi am ne were heater

to 60C. The resulting conposition was identified as
wahas/gaeB® Charge A was added to Charge B and rdm®US2005/046371

resulting m xture was cooled to roomtenperature. The

final product was awhite enulsion with an acid val ue

of 15.2, a Brookfield v osity qf 800 centipoise, a
pH of 7.37, and a nonvo%ﬂﬂ&é&t ent of 28.4% [0092]
ch of zt r [ onl nd red
10045 e ARG (AR wiRinide BY REig £ 48 e
polytiestbahb et petsibr @it xaniple 2nditie v 2l40ag SARBOORL IE1ET/02-L2, and

adhesi on and blistering as shown in Table 9. Table 9
40-1[1O@9§Ph¢@09mh7 yrethpns acrylate [fa beakenahhephetncheomind

et 90 BEf MRS DR A D 101 o

ordératesceaked o aefduanéck raundabottorhdiask eqaippedseith anadfedtrdnic
showi ng no pick-off and 100% adhesi on. The | eat her

tem@igagire praRe smesnBnical STy CaRKeRRE AT PPRING Mardie
portions of the |eather uppers, however, results for

the alumi numtint paste l?ﬁél?% upper was within

i ndustrial footwear cross- adhesi on t est

speci ficati ons, Ritochremid-bethangaggiatey on a scal e of

1 [y rnnaAal Al o !\l’\r\\w i Tahl A O tho ~rAat L MG _ wWwnr

LTI LUUJ'—rJ h@%ﬂuv 111 TAVITC 7, CITC oAttt Ilgo VVWCT T

al so applie A foam and ljeat her uppers and

stbj-ect-ed—t+6—-100%+relatve—-hum-di-ty—at—100Ffer—10

JQldens 0 ot o to—deterfi-ne—post—huni 833 ddhesion |
lile Photpchigy .Curs'ley bl-i-stering—according &03&TM D714
IBUtEIIUERLe i dsol es_exhi bit dd - -

4 _Iylaljsgbywnmwu?@ﬁ adhesion, . showing no rr9-0‘1(9nff and”

.. T

1100% adhesion. The EVA foamexhibited no hlistering
[The | eat her S8F& B exhi bited poorer post humidity -
adhesion with sone blistering/EXAMPLE 6 [0095] A ‘
, o it )y mixing $8@9 g of th
- |pol'yurethane dispersion of Exanple 2 with 12.40 ¢

| CARBODI LI TEC@mme @, and 40.1 1 g of photochronic
uret hane acrylate in a beaker. The photochronic
@ostpeaition &ryl at e was produced by addi n@.6%e
i ngredients shown in Table 10/in the order described
to a four né&blrgeddnd bottom flask equi pped with an
el ectronic

Toluene 4.0¢9

' Blue photochromic dye 3,3-di(4-methoxyphenyl)-6,11,13-trimethyl-13-(2-(2-(2-
hydroxyethoxy)ethoxy)ethoxy)-3H,13H-indeno[2,1-flnaphthp[1,2-b]pyran
2-heptyl-3,4-bis(9-isocyanatonyl)-1-pentyl-cyclohexane

2-(dicaprolactone)ethyi 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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tenperature probe, nechanical stirrer, condenser and a
heating mantle. Table 10 Photochrom c urethane
wemoybhase Charge A Tol uene 18. 33 g Bl ue Phot oalIon$2005/046371
dyel 3.03 g Dibutyltin dilaurate 0.01 g Butyl at ed
hydr oxyt ol uene 0.01 g Charge B Conposition D 6.6 g
Charqge C Conposition E 2.69 g Charqe D Tol uene 4.0 g
carbgdumlcpmme@@h ap/a 49;60 aﬁtm Wixingowas Rerprmned for five minutes

ot RSy RBRbRS Rcia. Senbdys s Ginted tanshat& Ty pglkgster

mulfiftafhedt RleRyriaw @cﬁedher@wbtamec} bi s(9-isocyanatonyl)-1
entyl - cycl ohexane 3 2-(di caprol act one et hyl acryl ate

IOOS{&ﬁoge] Eharagating wesnrasitiarewas sptayearnligsidodniA Heamesy istrates

o= gk AT P E KRR TR od B L IR IRR Mg ano
accépstabROfatierbdokawhéman gppli€d sight $duree evasddenbwaddfroinethe coating.
m xture was held at 900C for 30 m. nutes. The

loo%ﬂot ochAGRther soating seMRasition €OMRESIAY 4ag §aﬁl%%°|WE$§h%f‘e
m 0C

d'Sp}%)grg %QH%XUEBQ{%!JS%%?%% nalp,?g%éfrpégy t onuga\?gg%g?té%ged

deswvitied abdvewsingta neninﬁidtechfohadarethaae Iaecylate aFheaphotochromic
driven rot spirr The

dye SasdiPabard By g Bengridta 06 Riigans TaRI 1 Spelong neck

rou N@Eot@&hff%rsﬂ% uiied WKE a d18étesnid F@l’ﬁbe}a%‘f 8}9'0[‘560' Mé&®Bhanical
speed. The mXxture was filtered through 18 T

stlrrpolcpede9$ersrandua‘h‘neairr@nmanﬂeh into a clean receptacle.

Table 11
Red Photochromic Urethane Acrylate

Charge A
Toluene - 22719
Red Photochromic Dye' 4299
Dibutyltin dilaurate . 0.02g
Butylated hydroxytoluene 0.02¢

Charge B
2-heptyl-3,4-bis(9-isocyanatononyl)-1-pentyl- 11.32 g
cyclochexane

Charge C
Hydroxyethyl acrylate 2.69¢
2-ethylhexanol 1.00g

Charge D
Toluene 4049

' Red Photochromic Dye 2,2-di-(4-methoxyphenyl)-5-methoxycarbonyl-6-(2-(2-
hydroxy)ethoxy)ethoxy-2H-naphthol[1,2-b]pyran
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[0098] The coating conposition was spray applied to
EVA foam substrates as described in Exanple 1. The
weombeticibst r at es exhi bited good adhesi on andpCT/US2005/046371
accept abl e fade-back when an applied |ight source was
reaned fromthe coating. [0099] Another coating
nposi tion conprising the sanme pol yuret hane

[0016)0!; per star@n/él vessiomd inmhe\Esk and eatpd ép artemnsyaturke of

o0 2EFol B 53644 U AORHFHEIIR g SR S i es

ChaRje G@Ufhaddée ahd e eigtats wiadeld bt 80°C Ifbr@@hﬁnt]iést dhe Red
four neck round bottom fl ask equi

pe
Photgicaramisriethanmacaaleevas aslark FRQ:E@W Mh %ﬂpnv@atlle content of
43 8%:ndenser and a heating mantle. Table 11 Red

ot ochrom c Dye

[0018,1]2 di - THe ned bantoehesmilc) uretherichacryte bonmbsﬁrohzﬁés?blended
hydr oxy) et hoxﬁ et hoxy- 2H napht ho ’lk;l 2-b yrang% m]

accoamgg}ee% 5530 WeiGBh Fatip oheolyyrRdNang disAgtaniCabogimide
croskRF AR S Gl ARRUR AR 908 rbiina
photadldxexﬂmamxbn’npt&sltmmWas epmasoated dreactRddebdtier 30bsiratet es

The Red Phqt m.c Ur et han | at dar k d
APPRIGAER A0 RIS THGVRNC WELE ERRIERE of 43 g0 [ 00101]
[ooﬂibgnr edAﬁn&ﬁQ?Me%ﬂl@ralﬁ&@bhﬂféemﬂ%détmgeccﬁﬁmﬁéﬁé SNtHs

ded according to a 55:15:30 weight ratio of
exarpplewuer@t diffarerd; @pebaaeo@omawb@h waischeibstantially siceitar. ddentical

colof i BREEATod B UBRTBAIN A e PR AAER

mech8aicBEAn® ViRl fiopertiiienbArReEntdbspatd- act i vation
- were excellent. [00102] Although the colorants of the

two coating conpositions of this exanple were

different, the base con%peﬁ Mas substantial ly

simlar. ldentical colo —outd alternatively be

'[0010353d i'NThidexaaise estoridates elativdcalscethdrge among different
ani cal__and vi sual propertles on different

systgmgs({\,SJMQZ éﬂ(&@@@pﬁnpmm} erfight SOuEeRy| gystem "A'is a
comPEARAIFbf HeS2d bRl ar toSBhg desPABSE iPERAApR 3 bR'KMthetic

leather (uppers) and the same coating on EVA foam material (midsole). System B
is a compariéon 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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systens (ASTM D2244-93) depending on the |ight source.
System"A" is a conparison of the red footwear coating
walzmenileesd i n Exanpl e 3 on synthetic | eather (REPES®IS/046371
and the sanme coating on EVA foammaterial (mdsole).
System B is a conparison of two different col or match
I . t :
S B of B TERThGS, B ARbolorymateh varied

depeedingean therighi sueal MéEﬁ)QpemﬂcmﬂynﬁteCdfoImO@ﬁem @cﬁlatlﬂé“as read
ent 5502 coatin s were co

by the 3BheoRho et s IR LBRET AGpiasoos igniHarbpader daylight or
t

TR oty Lol forRuRSRATBATonE of A PrOleR SRt Uith color

mateisgr \Haweneintge systene Aawheee the samesoating $s aplbptrasubstrates

' neasuyr ene ri.ation. Ln this exanp
the o018 fest i f ine el oPRB e R Suitaptally' G seniauhgnr il ighting
sourldekta a (Da), delta b (Db), delta E (DE) and delta L
(DL) properties were neasured on a Mnolta
Spect rophot onet er CM 3600d according to Cl ELAB
st andards. For exanpl e, 681 nmeasure of degree to
whi ch the speci nen | ooks green. The results are

SSystemi nTeighting 2, | ameaT @) dphireahl(Xb) T TUsidaH @E)I N Mean (AL)

Fi gA 10; Depighst em B.o.8gd h Two |dipidggrent " ¢gl -0.078
mat ahed] FrerRist&ds, | tdigada col argmegch var -0.072

on Ahe | irghhdeseehtCE.0 MY € Spegipigal Ty, t ‘5.6‘82? or o 5.156

€ach COPbLNIGhAS T €Ad 04y (e SHECsgphotonetag is— 0.65

CT OSer [IPgiSFesEeHOT EFGBAT T T Ot fpgT underT5ay 0.57

I NCNUEeS(neBhd Sbgﬁ}[ 3. 925 ucuUl:zLd) c_u ofe fogt ] 1118

probte assocr at ed wr th——cotor—tratchi-rg—Hovever
system A, where the sanme coating iis on both

[00194]Jst r ahesised hersin) @lﬁleé§@ﬂ1é?W§eh@x;§§§Q§/ lsBBEAEANEN Rlimbers
subsrpsntl ally the sane under all Itghting sources.

suchmagihoseeXpiesng valsegsEnors: @m@untﬁwre@fycenmewmey be read as
if pre@é@é@ﬁz kiYe %?(?: i, Rbh RS d%légrhogég(terge?ﬁ%,ﬁ/g%%pqﬂ{y Any

expressi ng val ues, r’an es, anount’§

numerecaleadg@semtfedmefémednﬂeyidebeo wlutle albsub-rangdesubdumed
Any nuneri cal

tnord e s g e BH B P R o bt S plural
lert ROSAnSHR A Wiy BRSSPt or o
partigylar mgrediewt; eamonaot: (ﬁ‘t@.l, agd:fyas W'l pelytitethamey disbiefsiomey”
colorgﬁt %Fﬁ%ctf'\el?ﬁg more tHan one mgredlent component, etc. may be used.
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.
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particul ar ingredient, conponent, etc., such as "a"

pol yur et hane di spersion, "a" colorant, and the I|ike,
wOomneotibmn one i ngredi ent, conponent, etc. maydreuszsech46371

Al so, as used herein, the term"polyner"” is neant to

refer to prepolyners, oligoners and both honopol yners

I ., the prefix "poly" refers to two or

VVFﬁgfgfngﬁ%ggﬁﬁﬁwereas particul ar enbodi ments of this

i nventi on have been descri bed above for purposes of

illustration, it will be evident to those skilled in
t he art ' hat Arnuastictuef manutacturescamiprisieg:.det ai | s of the

present inventio e made. Wi t hout .departing from
Phe tnvent | off IS ryrals PRHife. A e dEtas mftbriobar

I'S CLAI MED | & sdoon@nsiitystriatd BobrisgWH 86édHEmaterial different
conprising: a first substrate conprising a first

from thsfirst enaieliali padl; a second substrate conprising a
second mat er i al, di ﬁéﬁﬁ&ﬂ%@tfornoggét{b@ r%é}/%?ibgnﬁiéjés'tt%abor%g of the

a col or harnonization coating CoO

firstpubktrate afd bhieakt a portiorbsef that secand substragst a portion
of the second substrate. 2 . The article of
manuf acture of Claim1, wherein the second substrate

conpris a | [ t .
manaf actar o of CE, hehuBcturdof ERfin? ) WiERiftihe sepond
substudtet combprisesomfiexible matariahl | eat her, synthetic

| eat her, vinyl, nylon, thernoplastic urethane, fabric,

f oam and/ or rubber. 4. The article of manufacture of

Cl ai m 13 whempirartifie dfichshufabiidé bRCRiRPITPVheR Y firsfhnd

| eat her and the second-'substrate conprises synthetic
seconrchsubstratgs compeisamatarat lastherasyithetiateatbér, @il mylon,

thertfRBIRR e, Mo bGP St her andror

synthetic leather. 6. The article of manufacture of
Caim 1,4 wherein the col or .

The article of manufacture of Claim 1, wherein the first
substrate comprises natural leather and the second substrate comprises synthetic

leather.
5. The article of manufacture of Claim 1, wherein the first
substrate comprises foam and the second substrate comprises natural leather

and/or synthetic leather.

6. The article of manufacture of Claim 1, wherein the color

harmonization coating is an aqueous coating.

7. The article of manufacture of Claim 1, wherein the color

harmonization coating is a solvent based coating.

-37 -



har noni zati on coating is an aqueous coating. 7 . The

article of manufacture of Claim1l, wherein the color
wamnérensmat i on coating is a solvent based coatRaTgUS2005/046371

The article of manufacture of Cdaim1l1, wherein the

col or harnoni zati on coating conprises a colorant. 9.

The article manuf acture of , Cl ai.m 8, wherein the

col or an_t8' corrgjﬂes%@'cﬁ %fd'gepléq%c‘%g? é?éEI%'H?Tﬁo‘é’ Brein the golor
harrhBRizatibh ‘ébStiﬁ’é caﬁilgggi%a_gta%&or%t.d aim9, wherein the

speci al effect conposition conprises a photosensitive

conposition and/ or a photochrom c conposition. 11. The

ticleof f act f im 10 wherein th
hot osefal t 1 VBSET MonTaRl 7 HIRIEE BRI the colorant
conﬁﬁ%@@@édé&hl@f@ﬁé@ﬁip@%ﬁi@nwth a pol yner and/ or
0

pol ynmeric materi al a pol yneri zabl e conponent. 12.
The article of manufacture of C aim 10, wherein the

phot osengi ti C Sjct] n r oghrpm ¢ :

Composi fon 9o Bt v BESI? " ESTHES: WAGia thprpecia
effeanedmpositibly EBHiRisesEphctbshsitvedCdipBsitiaaine/or a photochromic

component. 13. The article of manufacture of C alm 8,

COMPYSHt®Nn the col orant produces a metallic sheen. 14.

The article of manufacture of Claim1l1, wherein the

col or harnoni zati on coating conprises a

t ext ur edénhafitberartidls.of thaenwaatiuce ef Claimahdif e nairethef

Claim.l, wherein the artjcle of manufacture. is . .
PhofOsENRILYE COMPOSHies afid/PE PROGLNIATIGAEIRASINQR isd@ssoRiated with a
polythisH Hdlor Bty neAk WeateriaFofd pBFym&Fz'aB!es&S}ﬁpéﬁ?nt'.: 00t wear

conprising: a first substraté conmprising a first

flexible material; a second substrate conprising a

d i i.al diff : he, fi
Fexi bl ¢2mmt anEAMCE 0 MarliptEre at CAIRTI0. herelibiveng
photoReAsiting canposdin andieF phetdcRionhiB&omposition is at least partially

" bound to.a polymer and/or polymeric material of a polymerizable component.

13. The article of manufacture of‘CIaim 8, wherein the colorant

produces a metallic sheen.

14, The article of manufacture of Claim 1, wherein the color

harmonization coating comprises a texture-enhancer.

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

manufacture is footwear.

16.  The article of manufacture of Claim 15, wherein the footwear is

an athletic shoe.
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first substrate and at least a portion of the second
substrate. 18. A nethod of making an article of
womnerdaetsur e i ncluding first and second fl exi HE/US2005/046371

substrates of different materials, the nethod
conprising: coating at |least a portion of the first
f1 exi bl g sub]ctt rg}le W th a.color harnonization coating
conposi tifon; FAIVEYHIABTSPII east a portion of the
second fl exi bl {dridi eQlaal ; i zation

B fﬁsfﬁé{?&étflagé BoM S’%‘e r{gﬂ@ fifs ﬂ%&ﬂgﬁg#’&l,

coati ng conposition. od o

further conpeisHcegdasbstrate compligingia secanudflesdéislendaterial
flexible substrates together after the col or
difegeftpninE 1Es feSie mAREehaRr ed Lo the substrat es.

20. The met hadopbr KardRiddtion s8t8 cov@ARE lat Id¥kt a portion of the

assenbling the first and second flexi bl e”"substrates

firstisygetraieransbaleast apodinroef thersasond substiateat i ng i s
applied to the substrates. 2 1. The nethod of Caim
18, wherein the first and second substrates conprise

nat ur al 1Beat hehetfodbhebking #ehhkle oMinBrLifadiyrledAcluding first
t her nopl astic urethane, fabric, foam and/or rubber.

and sgcond dexiblergigbsirates of diffegentinatesials, the methed comprising:
bstrat i |l ] .
Substrate colpsiiESt BALHABoHPENFE MOAMLIERMIo ith o

colooha@hanizati® coatingcompbsitibnr abhd substrate conpri ses
f oam and the second substrate comprises nat ural )
| eat her and/ B?a%?h'@?? a PSR! _&.seﬁﬁedﬁl@%r@%sebstrate with
the &di8t ﬁhﬂfﬁ@ni%‘lﬁfrﬁbé‘atfr@ecé‘fﬁbéfitiaﬁr noni zatl-on-.coati ng

conmposition conprises a colorant and an aqueous resin
di spersion. 25. The nethod of C aim 24, wherein the

resin of,the ueous resin. di,Spgersi on conpri ses .

“pol yur eﬁ ﬁane:rﬁ%@gt#'ﬂg Oﬁ;'ﬂ'&‘a 1gf F“d?‘ﬁfﬁf%’w%?%ﬁeﬁn?'m the
first @At Wecbad MeRIbIEASUISstr 168 to ftdh 6CaMEIShE | COTbrHHFRIINTARIORA coating is

col orant and a sol vent based resin dispersion. 27. The

appligd olbesubsiratas 26, wherein the resin of “the sol vent
based resin di spersion conprises pol yurethane.

20. The method of Claim 18, further compﬁsing assembling the
first and second flexible substrates together before the color harmonization coating

is applied to the substrates.

21.  The method of Claim 18, wherein the first and second
substrates comprise natural leather, synthetic leather, vinyl, nylon, thermoplastic

urethane, fabric, foam and/or rubber.

22.  The method of Claim 18, wherein the first substrate comprises

natural leather and the second substrate comprises synthetic leather.

23.  The method of Claim 18, wherein the first substrate comprises

foam and the second substrate comprises natural leather and/or synthetic leather.
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28. The nethod of C aim 18, wherein the col or
har noni zation coating conprises a colorant. 29. The
worabotietd Cl ai m 28, wherein the col orant conprdBES2085/046371

speci al effect conposition. 30. The nethod of Caim

29, wherein the special effect conposition conprises a

phot osensiti ve conposition and/ or a photochromc

conposition. 3 1. The method of C aim 28, wherein the

col or anby pr 098 et dibing 18 FRBreir fhe CBBr FBHABAAfion

G aim 13, wherein the color harnonization coating
coatimumpesitian tertprises enteloamt an82in ddueoust fesih disp&lsiom

18, wherein the article of manufacture is footwear.

34. The nmethod of C aim 33, wherein the footwear is an

at hl et i 655hogndmetholRft4inP 24 TRKERGN RO FGROf the aqueous

including first and second fl exi bl e substrates of
resinldfspersion comtpeiseslpslywrétbanet hod conpri si ng: coating at

| east a portion of the first flexible substrate with a

col or harnoni zation coati ng conposition; and coating

at | easpga PPhtirAEthel dftames8NEhéleithd Boldr Bafrhahigation

with the col or harnoni zation coating conposition. 36.
coating eempesitionfcompiistad erlerand apeiasseiyentbasedsiesin dispersion.

substrate conprising foam a second substrate; and a

col or harnoni zati on coating conprising an aqueous

pol yur eppaneTheshéthaddfLlaiph 26 awhereMithie resimbf treasdivent

part of the first substrate and at |east part of the
base ks disRBE1IPR CEMBEeE PRABHERPNR- t he col or

har noni zati on coating. 37. The article of manufacture

of Claim 36, wherein the article of ' .

'28.  The method of Claim 18, wherein the color harmonization

coating comprises a colorant.

29. The method of Claim 28, wherein the colorant.comprises a
special effect composition. '

30. The method of Claim 29, wherein the special effect
composition comprises a photosensitive composition and/or a photochromic
composition.

31.  The method of Claim 28, wherein the colorant produces a
metallic sheen.

32. The method of Claim 18, wherein the color harmonization

coating comprises a texture-enhancer.

33. The method of Claim 18, wherein the article of manufacture is
footwear.
34. The method of Claim 33, wherein the footwear is an athletic

shoe.
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manuf acture is footwear. 38. The article of

manuf acture of Claim 36, wherein the article of
wormaodMd7a€sure i s a footwear conponent. 39. The PEMIUIS2005/046371

of manufacture of Caim 36, wherein the first

substrate conprises olefinic foam 40. The article of

Compr | oot AyMBodEr rasiEfindodRefldfia R endsecand
flexible sbibstrates o@ﬂ.ffar@nnmaferm@ethelrﬁemba coRfeihgubstrate

conprises natural [ eather nthetic |eather] vinyl, _
nyl on, ther ntﬁﬂaﬁgﬂlaé |Qﬁ5étarméon Phthe first flexibleasubistrate with a

Coléwﬁ{on%noﬁ%%ta‘ﬁﬁ %Oﬁoz{d%gpra first substrate

I'SI ng Tt oarm ate; and a col or

har noni zat i orcoating iaf (e AIArioMof &t 86itRRfexible substrate with
rethane resin and a colorant, wherein at | east
the ﬁatqr%afmpn@aﬂw §PatiNGSPMPOSItigRd at | east part of the

second substrate are coated with the col or

har noni zati on coati ng.
36.  An article of manufacture comprising:

a first substrate comprising foam;

a second substrate; and

a color harmonization coating comprising an aqueous
polyurethane resin and a colorant, wherein at least part of the first substrate and at

least part of the second substrate are coated with the color harmonization coating.

37. The article of manufacture of Claim 36, wherein the article of

manufacture is footwear.

38.  The article of manufacture of Claim 36, wherein the article of

manufacture is a footwear component.

39. The article of manufacture of Claim 36, wherein the first

substrate comprises olefinic foam.

40. The article of manufacture of Claim 39, wherein the olefinic

foam comprises ethylene vinyl acetate.
41.  The article of manufacture of Claim 36, wherein the second

substrate comprises natural leather, synthetic leather, vinyl, nylon, thermoplastic

urethane, fabric, foam and/or rubber.

-41 -



WO 2006/071678 PCT/US2005/046371

42. Footwear comprising:
a first substrate comprising foam;
a second substrate; and
a color harmonization coating comprising an aqueous
polyurethane resin and a colorant, wherein at least part of the first substrate and at
least part of the second substrate are coated with the color harmonization coating.
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