METHODS FOR TREATI NG ACUTE MYOCARDI AL | NFARCTI ONS AND ASSCCI ATED DI SORDERS
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clainms the
benefit oWOW0®/MBB2I50i si onal Application No 61/147, 340, fipCedSi@no2aa1y4 26,
2009, the disclosure of which is incorporated herein by reference inits
entirety FIELD OF THE | NVENTI ON [ 0002] The invention relates to nethods of
treating patients who have suffered an acute nyocardial infarction (AM)
and associ ated disorders with a therapeutic that has anti-fibrotic effects,
for exanple, pirfenidone and anal ogs thereof. BACKGROUND EOOOB] There are
appr oxi mat el ELECEROREFOSHHAECESOS THIC CRRRSTHPY COMAREING RHANEANEn (AM ) m the
United States each year, resultingyrmiumre than 500, 000 deaths. Many of the
deaths resulting from AM occur before the patient can reach the hospital.
Despi te medi cal and int erventr onal_ advances i n the treatment of acute
coronary syndrones ovEROSHBERE EE RAANRAPPUCATNR s continue to face

si gni fi canpoorpr tiidi teyoplaétdmrmmhrarlsl tyerfeml I (ow rlgSa ryotsandi alpplicdtian ct i on
Post - nyoca, conplications include congestive heart
failure ( )S%#d%\g/@%@a:ng% g;lrvb%aa}chycar dia (VT). [0004] Contraction of the
heart is initiated by an electrical inpulse generated by the sinoatri al
node, a natural pacemaker, BAGKARERINREATHETNEENEEY t ' s el ectrical conduction
system t henmggm{@y@nﬁdﬂe i mpul se to the nyocardium or cardiac nuscle, to
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ventri cul ar:@rfazprltmthm as, which can lead to sudden cardi ac arrest and deat h.
Ti ssue renmpgedrbing, |,1f@mﬁ@§ in part to direct tissue danage, neurohornpnal
acti vati oy OhAGLElG238 o LN ATIRNLAR el RLARESwerk OGO, Mot cal

t her apeut | pressi n reventr ng
ventri cul a@'e%{r?frelﬁyit'tw a@“hrrrarienaont@ r%rr aﬁ@@cWCWPs%tﬁid enhieiy s L@ﬁ?rl ér agents,
i ncl udi ng lass $Graniisdastsdaytimiass, sosodepestpedtiedbgompriosrasinglyt hnic in
the setti ”thpQr}\ﬂnFWtr%”c% tbﬁg?{]&%&}’ brgyar?s%al%ﬁcoﬁﬂﬂgnsE@h@ﬁ%n%la@t@dﬁﬁér&ﬂ%ﬁé’tm@Ot e.

Current pos %)W{ar mac erapi es ﬁﬁad ni.n-angi ot ens roecgc():)nster one
(RAA) bl ocRedE, cIGiPLRoS D PEve ’E@F%?dajé'”t st iy e CocﬁoS ASt°'speci fical ly
target fi bmtdsitiwsenvrlrctnrrratualannmtnﬁ@iem of the present invention to provide novel
therapi es [@m Bnn@%urtdagpcrsaar rranaectrareptmmt bdRGhARMHpBsitBY O adpasial

nfarction e t compound
Wi ah ol B S B Tha bhasonRES i BT AL AR YoiBl R D8 o, SOMPOY
function, pbnstrdiogeentselionmpigr Btihe plpredipesi ‘Oélﬁé?@t%?oﬁwg)@t‘teﬂ Bbye of the

i nfarct bopd@medngeamdr Mind Helueicdiiob }medhh whisld akise tnexpesiceidiet hat such
conpounds erH @datlrﬁonpt ﬁr*&@%ﬁ@zgi %@Hrﬂfi@f 1?%I§drﬁ{rﬁ! b%%@dﬁ thtnarQEmgl%oﬂ' ment al

post - acut e er S. ?/ tﬂ 1 novel neans
to prevent &g o PITHTAEONT oR: HPTeRuET I AR BHiUNaNre %%\? q(‘318"5’ "N ?8"']‘"%1 O(Sve heart
contract i | inbyyetrbarmporo\eeuipraa tofldinetd bt adize of the factory could potentially be

scaled down or that valuabls factory space could be reclaimed.

{0005] Accordingly, the present invenlion is directed to an slecirodepositable coating

composition that can be applied onto a non-pretreated substrate.

SUMMARY OF THE INVENTION
{0006] The present inventon Is divecled to an elecirodepositable coaling composition
comprising () a film-forming potymer, (i) yitrium, and (i) a sane that does not contain an
gthylenically unsaturated doubly bond.  The prasent invention is further directed to a
substrate coated with such a coating composition,
[0007] The prasent invertion fs also diracted to an electrodepositable coating compagition

consisting essentially of (i} a fim-forming polymer comprising reactive functional groups, (i)
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reduce conplications of acute M such as congestive heart failure (CHF) and
ventricul ar tachycardia (VT) and ventricular fibrillation. [0007] Wt hout
bei ng bouwo 2bl/@s1sheory of the invention, early fibrosi #Crse@speaise to
cardiac injury is believed to be inportant in formng a healing scar and
serves as a conpensatory function in preventing infarct expansion, aneurysm
formation, and cardi ac perforation. However, | ate-onset and excessive
fibrosis beyond the infarct, and into the infarct border zone and ot her

vi abl e tissues, can contribute to adverse cardi ac renodeling. Cardi ac
fibrosis camiveatlge w&irﬁsemfedoqsrmpagatni amthyleeladly musatirtavoruitln pérgr i) @ni sot r opi ¢
conducti on otoe@hk.@%@m% 1 e e thCrahMdTRhEOR QfoubLoied Nivh16iringui t s and
potentially wave B at predi spose to arrhythnmogenesis. The results
descri bed P?%'Y’B‘?' A a&é‘f‘é"that inhibiting | ate-onset fibrosis can provide
measur abl e[lesiefThe prasentififestnnss #isp difagedhlo s sigeliprieroriabis palingieprOB™B] | n t he
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ering an M,
conprising admnistering to the patient a ther apeutically effective dose of
a therapeutic having anpemiies PESARIPTEON DF GHE INMENTHROt her aspect, the
present '“gﬁ n?\@ ugéasr%'ré? Cesd JH%FJII@M ssdly %&.hé&sgananm%%% M\bmoshas suffered

a myocardi

conpri si ng eéR]‘i’ﬁ‘“ﬁi? %ft“é*ﬁ’!l’ﬁ’@ ?é‘g‘f)%s NEd C%YH"Nngmt‘ﬁé@r‘é?)‘L?J‘t‘Ppég?ﬂe’ﬁlb\%?f’ &8?(' i ve dose of
a t her apeutdtouthaviniighatemartds+Hi dpotdcapeddr it anbremedsas ppauiso Al ding t he
treatment igggl, n'r~&|4 a%:%ﬁle | el di&hoee a Fnﬁd.?e maadih @ fangint fbﬁnnmymmredl @l

|nfarct|on e. g. ., tior e r to 6
nont hs, &Bjﬂle 4 g@ét g C%'{‘H%an%?‘ﬁ%hﬂaﬂg { Xl'eﬁg%iygx’%aﬂﬁl té)e'.lngsc#j q%tﬁlel nf ar ct
scar due t@!etowélﬂwmfar/‘dlu%ﬁd Neisnaiptfeily rimeEas o of 'H%TEAM) [ 0009] I n anot her
aspect, thﬁ)ﬂﬂﬂ]VG\@llhé@lrﬁe@fﬂ%ﬂ&% a?mﬁi&ithr@d n@bnd Theaditgnghaut patiient who has
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said patie peutic having an
anti - fi br otiicydepfacand Ieﬁe%@ﬁ@éﬁﬁﬁ@?fd@ﬁ’d% bet”‘f?é“ feesi9rei?nog %"”I”Wimt dted at a
time periochsabout 1 to 42 days after suffering the myocardial infarction

th ] I th
((3 e.g. the % A%-faged%e,eln %&L%%@H b RUER of Wbkt av&ac}eq%ogercpgrd i o{'ﬁ’hﬁ‘? in o dg;s

after suff é"P’ieW@ “tjHéaﬁlféﬁ‘%’*ﬁﬂngh’@*ﬁf%w@lﬁ on (e.g. the AM), and optionally
conti nues fmI3Jupati@aB hdreinBtimoatnhsure’l miwnat hepatepvbdiimenmy criskHiekableeat ment i s
initiated %Q@M)tner?s &Qhﬂ&mmﬂ&% & h@aaﬁyaﬂ%ﬁf Q&sallmklad"f Sﬁrcgnttdurp@nlfoﬁnrﬂntqt he AM) In

anot her enb fter the
nyocar di al then pragsiiki sy ! dh‘a frﬂ%""” '§ ‘*W‘W"‘&'Hbfﬁe%w ﬁ%’é‘? ?m{ﬁ‘? ”%‘H@ t reat ment
i s initiatethgeiout 528%200Wash e 5erio BHE ayjioeraitedies, 0RF ta BB obIeMPEteg.  t he
AM). In amfe;tsénﬁwlfn rrbﬁéilsmatm &éﬂantmeammmmd ittt it prosthed aabesticsdefl5 days

after the %tss% gngi h(% ,tthen(frg‘sépnli( P)( ?dl’gbe éeli]e??]fa‘gg Qy % aﬂer)%gft m&ﬂﬂt& %ﬁl n nbodi rrent

the treatn® ) 1%% arct|on
(e.g. the ANMENMY RechyTas @%‘@b@%ﬁ% OMT éSfPﬂ%B?‘%wLa%%?fleﬁ&@s '#8H"a period of
at | east 2 aweghkscondudtetitier niemgodi ments, the treatment after being initiated
continues ?@M 12 #e!e ceoﬁ n?qnﬁH&‘BéiL) ﬁé?tgr"rwefeﬂ’% \ﬁ'&’%l‘rﬁy &f 4 Bbndnid® Al efmasdi al

infarction
lymenzed wnth another polymerizable compound such as another monomer or polymer,

Unless otherwise indicaled, #t should be appramated that once the monomer component«;

,,,,,

the monamer components.



Thus, the invention enconpasses treatnent of patients from about 14 days to
4 weeks after the nyocardial infarction (e g the AM) [0010] In an

enbodi nerw0 20t0#88250ent i on provi des a net hod of reduci ngPChasemoioeance of
congestive heart failure (CHF) in a patient who suffered a nyocardi al
infarction (e.g., an acute nyocardial infarction (AM)), conprising
admnistering to said patient a therapeutically effective dose of a

t herapeutic having an anti-fibrotic effect, wherein the therapeutically
effective dose reduces the incidence of congestive heart failure, and

42 days af L(}%fq S"i d ﬁire&pig inE%F%oMOOQi@ l(gjd al 3 CM @g{(&%‘x;}%@ti(ﬁ’\ecogifris‘nﬁe( yAMih- I'n sone

aspects, creased 8 % earI failure
due to thefwe@aip'@im%n () e 1A i) @, gane H‘ét 235) 7 (B3 12" A “Eibodi ment

t he i nvent unsatyptavdodids bandnet bedinadmbpdiegis, Viiengpating asbingostianr ginpdsasiadsue or

cont roljl ' lngmw&%% dhigd COthOaE&itd ot @oﬂtalnrhn%tk@l@ﬁib&@f‘@ﬂ&%ﬂﬁt@lﬂ@&iiﬁdﬁoﬁ&I’ ad a
myocardial infarctjo myocar conpri sing
o i st or PHEF peseckee e afnd s BIBET P Eufes OARE deldHod 2

t her apeut i @wehawncigormwmﬁmhﬁi ptises l@fafe&ig a@ﬁﬁéiia%iariwwe %ﬁf%ﬁ%@er. ng of

sai d t her apguiohQ gioop aaﬂedsiz@ﬁtm»&moiynesul ts in a relatively reduced infarct

size on avgpage CoNNArE t,gn PN Bl AR o0 o BG aGnal been

adm ni st er era rrg l e rre
initiated &EMRENET R SHENT G8 DRI 18 %“Qef persigpy e fie é‘tﬁdf &9 g"s
nyocar di al dispfrafetriean: (& agnatdinis A 1d e qiuluhihdae,rd seﬂb@idarnﬂémp@ulolﬁdde rel ative

reduction 'npwthrf a‘T"i%t filrﬁ'fc%t%ing%ﬂ ierl& %@éﬁ} inof@ | Q@é‘i@}nvbrﬂioi@@memﬂ@m s, the

i nvention provid h nci dence of Lcul ar
tachycar di ﬁ‘c‘for“ij”léﬂ'yp'éits?re‘?ﬁmtioﬁ ’Tﬁ@@dh@tf B “é'gtpg poi DSORGB heﬁ%@%rthi%ng to said
patient at tierapewt iovakl yorefisescaiions b wues qw%ﬁﬂepf&%@f{ P nH&¥izhg 2an

anti - fi br ot giicfhifeskib -on i SQARmBEPEGHIEMh SN dtibewpatdranés hadinsioffrer ed a

myocardi al infarc In further enbodi nents, the treatnent
isinitiat é)&i na?rio bete?ectr(ga%%c%siecgbrntopél\éa%wbﬁe to 42 days after sufferin

the
nyocar di al [A0kTlafeamnigs of Bmdorming 8O SUitalie fgin5e hiéﬁiioéﬁﬁﬁaif%gaﬂpg GD@H%
adm ni st er ighgpdsBorsnidudat eeloaneittion] ceiys pakthes debké épnag tolyepardecar di al

infarction fag ?IIcga P&I%?eth%% )and/[)rq%pyggtml rh &qaiﬁm@gﬂinﬁ@@t the ?ilhﬁoﬁﬂ%\gj%ﬂlwn&n provi des

a met hod vent | n i bri patient in
need t her e(SP”“ii]r@E’sp'ie@)"gi'edfé'&“@fE‘ e OQ'EfFﬁ”h:dE’tpéi"f’chéeaf%’ezé'Ftcﬁ’ nabg{mu nt a
t her apeut i endhavihpbo@in @b, fcicaimmaiec Petixv!e@t‘«‘w&il"nﬂ SEREE 8ol HEHtlL t he
patient ha%u@cui ifa@%ﬁﬂm%m%éﬁ&@ﬁr@bfah shdWcBleGbolz@ ha(ie sghadmbAinknts,mhe flmt her

enbodi ne it o] to 42 days
o ter suf i SThg ooRS ybEariirdic! MhehPhEr sibe B ep' PRaRaRpHlaotleche D 42 42
embodi ment embbrémentimitiei eptiers FRyTes C3mipe ‘ij%'t/‘é’dbya“@é‘ii‘tm 7 1l prigy P‘éila”l‘rﬁ’e suf feri ng

of _the nyoc)aig,,elérab.thi Htanes b@tﬂgr_é@} grmet.hes AMJ berdim ‘amiotiheslt @ndpoldinmeent , t he
adni ni steri| 4nd gg,iig;ega &gﬁﬁ%ia?ﬁhgﬁ@ﬁg%&i g?o‘dgéjé‘nib &i@«fhdéaﬁ%ed&@ﬁigd Be%réltl ve to the

i nci dence O ration of

ath sence ? g;ﬁ a@ O
t her apeut i éj.““'ign o pifer reagingt HWEr 8 PBOYi HERE 'O {18 5 TSt €M Phg rLe%’uces cardi ac
ri sk of t hengpaitls ¢nat can &b ageidve theeattonie salgrelipdemer isdudp prinpesugh aBEBE!Yof

adm ni straty Q&OH)Cfaiyt :;ni@netsh@fi@ip&&!tbb@icldtﬁ&i HSeadier @itihe lePexy tgriupa foaarndi ac ri sk”
nmeans t he }ponbi nati on

rs
k2 ne ?Hel Ji Ii gd [;: c?(p r@*ﬂ‘}lor%t‘ﬁ ll%re
of ventri lelméﬂe S?'L%'H el rrga gty r’smdncfsaemnrxcclarrd lac C(ﬂ A, i cul ar ?X brillation
and/ or congesbt gl wi@;@{r aitef sfaptign enith the epoxy groups form quatemary fimmonium salt
groups. Examples of other cationic salt group formers are sulfides which can be mixed with

acid prior o reaction with the epoxy groups and form temary sulforium salt groups upon
subzeguernt reaction with the epoxy groups.
[0018]) In certain embodiments, the filmforming polymer that is used in the present

invention comprises the reaction product of an epoxy functional compound (8.9, EPON 880)
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[0014] In sone enbodi nents, the invention provides a nethod of controlling
(e.g., reduce, reduce the incidence or severity of, or prevent the

progr essiwo 20fojossasphyt hm a in a patient in need thereof PCI/ysecaviocnds
conprising adm nistering to the patient a therapeutic having an
antifibrotic effect, wherein the admnistering of the therapeutic controls
(e.g., reduce, reduce the incidence or severity of, or prevent the
progression of) arrhythma in the patient. In some enbodi nents, the

adm ni stering reduces the incidence or severity of arrhythma in the
patient relaal i wendio hidi@ylighepdemtengonalsiameac deypispfonalry, hpitthien aolyhgditche absence
of ~adm ni Ssgﬁé%f Ot Apd RERDERAD AL 16y b hind UG BTBRLIR I nd BoRAl| ent has

suffered a 81) kg | @@%ggl ments the
admi ni st rats?*ﬁ‘ﬂ“"’lf’ Eari hgirggciod 0 3B aTNS£Y aséf’f“’?ﬂ’a gy ‘?“%‘?a'f”ﬁpe #°g of the
nyocar di al dimfrakonbpepylaeing. (DMABAIAN prdel tv giekd [hef iim{dveino ey wifts t he

adm ni str afdlsfe?é?snbi@ th Rétainadn@ediRBad kotifibays b@febﬁéd bithenhssuibfend §1gheafm-t he
nyocar dl al I n ar%\g&]@é G\/%ﬁ% tgrmnt?:]{gtlmme girmae 1 ex eng‘\%%ﬁ%foq JTFE\@&U%DG t\k}l%n

adni ni st er {%g"¢ P F eno enbodi nents of
any of the“ﬁ’rﬁ@b’@'éf !hgiswﬁéfﬁtwat?fﬁé'dﬁéft“i‘%r\"ﬂ" ’iaém'c‘]‘i’ éfﬁﬁd’é'b'?}’d@‘éfzesii‘fjff%?‘l ng a first
nyocar di al phiffrariiieon fexging®, fri sate AMbjdimantse.thd klecpatnoeitlehastingot been

di agnosed %M%Y&r@qm LRV RNkt S o /s 3 0B 062 Rbsrl BT Sbbapi2(e g an

AM ) or the revi ously suffered a myocard |a| i nfarction (e
g an AM) [ %ﬁ‘é‘j‘@'%%?f%ﬁ‘t” ®4{% of the nmethods described herein

opti onal | yjmxgl wdéous ceatinentibinfs rathie eptdsis dbrampnes §d inthd esehiryadtonM . [ 0016]

In sone e”%ﬁdb@%@ﬁ&io‘ﬂﬁnlﬁﬂ%aQﬁiu&é‘@wtlﬂfu?ﬁ%ﬁfahﬂgréﬁeﬁﬁﬂd&stalg RemtihedpReut i ¢ havi ng

ti-fibrot
o onn e soah s Kol P lirdh oS Syl sore

anti - fi br otcbropoefid et berusetirsgis Qoﬁ@b'%dmﬁ'bwrt Y aigshis vfﬁ’aﬁﬁ'ﬁ?%ﬂﬁ‘?@“?yr‘:’%ﬁ@ﬁ’
fact or - bet as (c8&hombit. (it BrHELHSsHN GwOtio D IFEr a':-@lﬁpib the Q,ftmrnﬂﬁomponrimsbmtys TGF- b

recept or k'm%ﬁe? %wthclﬁzll%ﬁlaho(w%@ Eoﬂﬂzﬁé g{tn C ytt%m il \M'% s(¥aifatd’ m)r €

postrecept or Si % such cases, the the [%Beutl cal |
ef fective d%ﬂht‘“eﬁ*ﬁ”%ﬁ@ nage, c%n%l?ﬁ‘é]“%;}h%%l bt t"’(S‘Wee'Bli’” & gt f“he
f oregoi ng ebheiés si f vouet TGt bhepatdiwayn ands of thedlscdiobitadki ®atg0017] I n

Sotms ferrBOd'tcHrﬁ&t ©F In@hér Q&b&dh@nl@rﬁtﬁ@rﬁho&%rﬂ&tﬁ@d§weatglhle*/ubhﬁé@mlﬁ&slnC havi ng an
anti-t1rporotic e

in rec s both
endot hel i n “P’l?&BHP%?'@(‘K@WHS‘%%%%({E‘P%’E’I ‘iOH‘P?Sé“(?eﬁﬁ%er”mé Emge%) & Ehe aFnF)\ ,798# argets
endot hel i n ylieoepn crngdbstverisang FonBdEy of t/Hesy H’é?‘h‘ﬁ‘é’ﬁufﬁ(‘t‘;@l"l‘ V*aé‘fel‘%”tql ve anount
of such a GenRRL) Ny BXBiRidd vale, 0or diehte, of cebifie shianipgols ngs #fduect s in the

endot hel i n @@ﬂ% &h .«QIQB%PW; WQ{W% 5%&3\9@@» YLl rooh UBkAor kid. OL her

enbodi nent e therapeutic having an
anti - fi br otéfeg! C@ﬁﬂf@&b'@f«@‘ﬂ‘ﬂ%@%“pﬁff‘{q“v| ty of connective tissue growth factor
(CTGF) . | nymomgh icas eesent hesntidres aipew thiadakd yot edriacsn allgleaiduntsapfatasiuch a

conpound ?J(ang i éyB?:ﬁlZ)Qxﬁem @orr%fjnetnh@ f Wo@% rlQ G@ffafne&'ﬁkfbdihﬁnt% hsﬁl CTG-

pat hway an any of the

precedi ng r?@ﬂrﬁ%%e Wf"ﬁ%“?ﬁ%’r’ﬁ%éﬁf éoﬂtaﬁ‘ i E’Hﬁiegﬁa”éﬁﬁat”fﬁm& 8’(“?'8 b“”? f e%Yt inhibits
mat ri x met dkluegriotieionase HVRNPY).. A$ nsed iefeinc ‘athelenicalhenspwied seuid oafl| vy

effective gy C'chonw&%oﬁ d%&ﬂﬁlﬂi@dn BEHAIni b dinénidVMR stmelcar compatiuce fi brosis.
lc(r;nggm]gl n n?n ongl group swfh 'm WOLQ?m‘?*H u‘iﬂzcﬁ&bl! é/arbeawa%%do\{}? is@gmr%, aQaTne,SUCh a
amine-salt, marcaptan, or combinations thergof. Suitable silanes that may be used in the
prasent Invention include, without (imitation, an aminosilane, & mercaptosilans, or
combinations thersot, I some smbodimants, the silane can ha a mbdure of an aminogilans
and another material, such as vinyltdacstoxysilang.  Accordingly, In certain embadiments,
the olectrodapositable coaling composition can comprise a silane that contains an



may inhibit MWP-9 or MW-12. [0020] In still other enbodi nrents of any of
the precedi ng nethods, the therapeutic having an anti-fibrotic effect
reduces twe 200x(88i5by of epidermal growth factor receptolPCfA)S200aeyets EG-
receptor, or inhibits EG- receptor kinase. In such cases, the

t herapeutically effective anount of such a conpound may exhibit one or nore
of the foregoing effects in the EGF pathway and/or reduce fibrosis. [0021]
In some enbodi ments of any of the preceding nmethods, the therapeutic having
an anti-fibrotic effect reduces the activity of platelet derived growh
factor (PDgh)enidafy gRktsraRPAEWIEbERLIOd(RDGER), sihmhiidoss PDGERakianase

activity, o |élmé\|ﬁ|nE§t @Bé&quﬁ%mf ecept orsi gnal i ng pat hvvays I n such cases,
t he therapeu ¥ e anmount of such a compou Sr’rqy%s t?ghl bit one or

nore of th&0#4r éd%%ﬁd"%ﬁof”@‘& ROl FW@V'W%@W\%@F@%%P& CE°fibrosis
[0022] |In sensbeemrboed henits dedodapysilafle thatingroewestion gabrihderrrenéit her apeut i ¢
having an @QFO'SSI:FM%:(:@EAI?G@M sehreAUGaRiveeh &@Tréa\éﬁv%Yun@tfonM@&ﬂw @meendot hel i al

2 fv"tl? T re@é |8rr%§t(%g@%gﬁtkﬁrlﬁdeo et imfh, 'SRgpkar 1 (VEGR,

t her apeut i @di/lmwye@ﬁtbedﬂ(ﬂtwgmw iseyangirek Pa'Y%H%uﬁﬁfa HW"WWIE‘B‘F‘P 'one or nore
of the for gapichg, ai‘hmeés.s otgAndritelVEGK-fpatdwayiatattl eplyaretsceolfaiensi s. [ 0023]

In other enho éj'cgﬂﬁﬁtat%? %IQXW 8%0“3‘@&@5@@1@1%[”% @@rﬁp@ﬁt@oduﬁrﬁ% %PQD@H@GU“ c

havi ng an aht . # $ tor. | ki nases such as
Bl RB-1 120 aiit e wpisBies 3F seept’pl %Wfﬁ’g‘e@ tg “’\i’é?c‘l}r 5 HHOPRE al gr owt h
factor, fiboolkdst growmh factor, and platelet derived growh factor In
such cases e | b&(am%%a% aé %Iw@@l@ﬁ%ﬁiép\é%m@lm%lﬁxgQﬁmm%h Mommund may
inhibit one or nore rec 8'%’ | nases J;t o Fp:gha(%:,‘bfporn En Rat hway s

and/ or redGeEPES b GsTUENY GHHA} “?“ﬁ‘%‘ﬁ@eé'ﬁ% di the precedi ng
net hods, t hestlihiemeguentind thasscivg fensticaptdreups pirtbt i* @ f‘éfﬂff‘é@?'ym?{t @H*F@@Pes with

nt egnn fun%,qr@rbmla@S@g@hmg}aséﬁsedta@eomb@@mqauhdwal\Jwym@fhﬁﬁmibn\Acegaamtmunt of such
2 comound Tk b NIOL ahDhBIRLEL [HNGHL OflBNdhPLatoues [Ipr sl n 1 urther

enbodi nent ecedi [ aving an

n c .h
anti - fi br otdlagetaig)f @BQV R 0¥*ﬁ*ﬁ§|<€rpt Oﬁc%sr‘i’{ %egvmn%mww Wﬁégg oacﬁ‘fjr?@ﬁt s, the
t her apeut i ghdravisig bamudantiankictmobi igsredif lecttie)naiyvciadviatidive @6 digirsedvbe f uncti on

0025 In i ecedi ng net hods, the therapeutic
00251 I n 301, eRfod, ToRkex] oAb AlichinBsCCe ng \

havi ng otic effect roflbro vities of

| L- 4 and | (038 1y é‘?‘”‘d’e?”ébﬁfi‘ﬁ’e‘ﬁs’r"‘gﬁrelb B'F’Ctmﬁ’]?a%é‘? 8@%& %OmpoT”ans c%ﬁjhégases t he

t her apeut i eablaygueifleatd wedamoeetothosaldhoatingerpersion fryphaRip Betslone or nore
of the for %L@Qmﬁ%&s&?\kﬁm'aﬁhtsb@pduhdcélpea@@i!dwmdhL(psl)Ssxmatablmy sanhkinto reduce

fibrosis [ gﬁhlﬂﬁw% Sfifiea T ROOL MBI BHLIRMNEd BRTREGCAML MRt hods, 1 he

t her apeuti % ect gnal I ng3 t hrough the
JAK- STAT pathiFaioN TESTEGCHEBEERIS & tvhider Hewspdtiieds P‘?P é'f° REEE $& % hount  of

such a conm@ume dey dBackpdsiabei @aailgi cogpdshivouglvhtihe R ARSI @TIATadhatitmay and/ or
reduce fibrosls, %QQ%%LUCJGQln%O%Cfmgnglﬁar(‘éo%vn%fcnaﬂ{‘é(\m@fbletfréﬁ @peeetiong met hods,

EQEetn*c‘ﬁ;ﬁaf;‘?qquawﬁn@ Pi:eC gt PP DIyl et o 5 B Bl B! (e 12

16 hours. The substale is then removed and any condensation on the surfaces of the
coating is removed using a rag. Next, the adhesion propertics of the ocured
electrodepositable coating composition are measured using an Elcometer PATTI 110
adnesion tester (commarcially avallable from Elcomeler, Ine.). The method bagins by using
M SCOTCHWELD DP-480 adhesive to glue ¥ inch diameter aluminum pull stubs
{eommercially available from Elepmeter, Inc.) to the surface of the cured alectrodspositable
coating composition (the sudace onto which the aluminum pul stubs are applisd showld bs
lightly sanded and subsequently eleaned with KIMWIPES followed by waler then followed by
isoprapanal wipes). A pisten of the Elcometer PATT! 110 adhesion lester is gitached to the
5



such cases, the therapeutically effective anount of such a conpound may
exhi bit one or nore of the foregoing effects on nesenchyma, and/or reduce
fi brosi s[WwO028jo/dssessone enbodi nents of any of the precedipag/usedtooed94 t he

t herapeutic having an anti-fibrotic effect reduces |levels of copper. In
such cases, the therapeutically effective anount of such a conpound may
reduce copper levels in circulation and/or tissue, and/or reduce fibrosis.
[0029] In sone enbodi ments of any of the preceding nethods, the therapeutic
having an anti-fibrotic effect reduces oxidative stress, hi such cases, the
t her apeut i g@ahinm efif fdtdny @ rreRURte @hpEucih e mbnpbynd ateyion Edc ehoxi dat i ve
stress and/of, reduce cte:'*%:i%%h%%n s[glgt%?bq]failhn% & sl durdiWibRREp RidBRACEMGL s of any
of the precédi ng net ho&s the t era}peutl c having an.anti-fi bf.‘gl}r‘ltc ef f ect

i nhi bits prBMAPFTGEAETYRS THenaeqyeh? é%{%@e@fq‘“‘n@ﬁé" ?“ﬁ’é? A8 BT EH f ecti ve
anount of suedreadbespoane’) naytherellucuipteo luging ty dprsbraigle camarsiBr chaduce
fibrosis. Ehgﬁé”ré]prc}viﬂeégi%th;@@Q_Qﬂét@ﬁ%ﬁ ofo ANV ediile Argeeniag "pesthods, the

t her apeuti ¢ havin n anti-fibrotic effect , .St i i ferator-
acti vat ed Pfé&%macsﬂﬁ@sgﬁr@ﬁer(%‘ﬁ&ﬂ‘aias%‘m?b‘d’ﬁ%’]d?}”% sgégaﬁggg%@dﬁ%n%%f any of
t he preceditigremetitiod ® cagdee codiop Epsir P¥ HERBIORY BHOHH - fi brotic ef fect

i ngi ]?i ts pﬂmqhquﬁg%ﬁ ifisSheths (DERY eRErdaBRSRbBdbEIsE easeliob dﬁl@ﬁﬁﬁ), or .
nmodi fies the arachidonic aci. hway... | C NG RABES ek RE b eutically
ortective. AR Sopoghise SRRl IR coalfs GHEMERDESRl 18 hilah BRDIL

pat hvay. oFlanagnd thpsPOR HebRF KeNPEBTH HeHBPEPOBEPRREY™ THEPA F fuce
fibrosis. RLOE3Bssiraomas blousdenbiods neritgsroohosity wifextded hyreweRiPi¥gemet hods,

the ther ap%%% ?onb&\ﬁ&n@%l&ﬁ@ﬁ&&téﬂé RE@kicmefkacty 1 Boaambs pedqaidiftna
phar maceutica

: accept a el er e L. r podi ments of any of the
pr ecedi ng ﬁfﬁ‘t)WB%bﬁ‘;“bff’ﬂ@ % ‘ﬁ?’ﬁ‘?@tﬁ\% POR ﬁé%:éa € l §0_34] In some embodi ments
of any of tUies]pirecdeitmizpretiiocsying dapesiien dpdased tatih § Wicpl¥ R &rount is a
tﬁt al dail ){wodﬁr%oﬁ)cjntsap?%!tm !eﬂiﬂet((%le@ah@blﬁ {249 Qnd 1) @fgri&a@etﬂarlbhmrg&phguti ]E: or a
phar maceutical |y acce e salt, ester. s | dchgr eof .
[0035] In $BHe" elhs8H" (ﬁf@e 8?‘“3’%9“”%?%”?9%‘8?89 Je%;@ ?ﬁg r%laftB mds@&gé
t her apeut i dedrogpnedriasing ok BHEEARCINGiINggResT s PbF EQsTHIE IS EY Fo&Ws t hr ee
tines a da)édd)tion&lwma_tetridﬁp@si&ae,d_@wigmemécsccaldmimﬂsste@r,e;dtalysis,djilsiewgIa@irt@ose once a
day. [0036]|§gh||tgtaéﬁlﬂ;@#ggﬂlﬁamgg%)%gyrbtrif?d \%ﬁﬂc%%ﬁm;?fs?stﬁéﬁ oRle fediph@eneidipds, said

t herapeutic’ 1S pir one onmpound of formula (1), (LL), 1)y, (1V),
or (V) or &lpHadiegeeaiPediac: @b%@%?'é@ﬁ%“‘bﬁﬁf"}d ett g&'ar} €5 Sgl%ga'g%)!r" prodr ug

t her eof : wheifieient ¥ 1eNirorior@RE; poBmis and, PRl (EafdivigFucyd: cal@Vfle N or CX3:
‘|]?2 i ng orR 4(&){“;)?%1(15&,; SN0, X(@ggaé?e@, gaﬁg?(gﬁts,l\{g@ﬁ-lgi SgedteS idiagslr@wgoaidsjo(gmb,tel bond, Ri,
sel ect ed f rBHPPhEMEE @ﬁbﬂ%b@ﬁ%?‘g{vi“ﬁé ahporhyrs %g%{]' gnr;%gfjgma‘%@'(@q@%g gl %?I , G-Co
deut er at ed Aalslegloderngiier baghy tigh eyniainithy eiackgrepostgbleogir) SHPROSUULHLT t uted G
oal kenyl, ?-ss@{thlriv@@b%%n bRpRp@ad kpaiypersghetrptretiedi)@n@d2)ah korgueowycl oal kyl
substituted eyl gal, %y%%*ié&ﬁgea%ggcg ﬁ%(u‘aw, Koblosci BB S, uhedh Ret/rasyreioal kyl ,

het er oal kyl',"substitu ) aryl,” substituted aryl ﬁ{)eroaryl ,
subst i t ut edithdiees gRicy are ¥ef 3y &8, %45 ‘6498959%'6 E?agﬁgoméqpﬁ%' Qeﬂ?ﬁ% ?regs%u stituted
G ado invention, may be incorporated into the main vehicle, the grind vehicle, of post-added to a

hath that is prepared with components (1) and (2). Altematively, components {1) and (2)

may also be provided as a single component.

Substrate with a Coating System

[0026] The alectrodepositable coating composition descriied hereins may be applied alone
or as part of a coating system that can he deposited onto & number of dilforent substrates.
The coating system typically comprisas @ number of coating layers. A coatlng layer is

6



al koxyal kyl, G -C o carboxy, substituted Q -Cl0 carboxy, Q Qo

al koxycar bonyl, substituted Cl1-C 10 al koxycarbonyl, CO uronide,

CO nonos awohandss25€0- ohgosacchari de, and COpol ysacchand@CTXB2@na224%4 ar e

i ndependently selected fromthe group consisting of hydrogen, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, cycloal kyl,
substituted cycl oal kyl, heterocycl oal kyl, substituted heterocycl oal kyl,

al kyl enyl aryl, al kyl enyl heteroaryl, al kyl enyl het erocycl oal kyl

al kyl enyl cycl oal kyl, or X6 and X7 together forman optionally substituted 5
or 6 Wenbe[y@@clnbabrﬂfe@mhIeCccEdu coamaitidr thias ispyepdetipl oo fhewiptiatealnd Z is O or

S. [0037] s&%‘?&%@%‘ﬂﬁh@@ﬁgm& zhﬁ] o bh N%%@Bﬂ,enﬁ. he%g,;g or CR4 Eis N Ntx4

or CX4; G lolN+X1mor CX1; a
dashed | i n®037 Suikplggpubsiiies dHiab ah SR dCoaRe | Wi ! 9R§9°’ff%m’%@ ©X2M%3, X4, X5,
Y1, Y2, Y3conagaeitiotdt ae @roserd @petictendidy, wbbe dnigdiod, relw QUh@ra@ﬁdnﬁioal ebMisi st i ng of

H " deuter| | kgl nickel Mlatansids| lﬁubstltut ed
Cl-C 10 degttmgtrrag%éém sh%ﬁtr&%@&%i’ ) ﬁgen%&@lza@ 58K nickEl n;ads.cy

opt i onal | y S¥UbSTRoH e t??lm@g’fﬁ ’Tieh"; @éy kY1 B¢ lﬁmn%‘n%r\%fm ggubs ? d C1-C 10
al koxy, optricosted Isybsgaibstild @wer@!dcry&ﬂdoﬁwyafectrwWWélW’ s?ﬂ%‘ﬁ figRedd
het er ocycl gméﬁwbd SOt RB&kY, Y Subshbdduiead, hetwrenl kyyl compibiagaaibi o

substitute \;HL‘PQ%II ?Q@ el*‘zyté?%zgeﬁ 'v&ttH &%uf&ﬁ&nefi&ﬁrb}ﬂ&y paﬂ@tth@ﬁ‘?}éclxm substituted

am do, opt| g

opti onal | yf@ﬁh‘i‘émﬁ?/tflﬁ)ﬁ‘éd‘”gfm fGhatrde ‘6”5‘?'1"% éﬁ”?‘%/ %d%g‘f%?'ﬁ%eg @ﬁ?f%;xyl cyano,
nitro, hal egemonshydsdxeudasSERHE, nobphitedrtal diylissutrstricral, et aailitay 1o

al koxyal kLo RIL,ONA L, BHRALLEL LA 1 icks Ci Il Qﬁf BOxYers@pd hanal donesubst i t ut ed
Cl-C 10 al kox%car

I i accha pde,
and CO- pol ¢4 ?fﬁ%tsp@\é L}k’éra&?‘nﬁ‘a&g‘ %r?tée‘l} &3@88&* ntey gh (9 %S{g&%r‘g&n&t he group
consi st i ng pofsphydsbgers deptipaial ByPadisst4 @&ﬁ@'da”éﬁ&ﬁ&%?pﬂ‘%??é}’q %\"subst i t ut ed
het eroaryl oir@Pbhadlehy, Bebaistdniteabt Gytbaal kil a popbitosal sbiyticudist ot ut ed

e ber Lt ut eabuybe o W%té\eymgz}ﬂg%san@agwqe@ér.wdm l.aryl, optionally

subst it ut e§*H et eroar %; subst I t ut ed _

al kyl enyl h&ﬂé&]odwmn@awmmmwﬁﬁ i?@r%emrqﬂe%%%?@ i e OBRYPeMVICRIEPYal kyl, or
X6 and X7 tRgebhes apgiednogn ophizopal nyn-substel etbetktd dlowgvareimbemed

het er ocycl :?ﬁ]bﬁ;.,ngh 3 A dﬁgedggo%w <QJQ@1IQ|%|8 &&Fﬁ%n‘% 'mt Mé g@swmdmn @n eptional |y

substitute of any of

t he precedlﬂ‘ﬁfg’j'e?ré‘%/ﬁosd‘gs”a?a g Riegp '#‘(’:te %{?' ?’% IOdeog'%ng&taﬁng Y

phar maceut icerapdsyiosic cept, abtireersatace ceging rlwﬂ“ll‘s)@llfi?‘afi fé)ﬁ’*@rc’“%rﬂb'@?%b PR I8 eof [ 0039]
! 3 vari ?US mﬁ%%c%@ﬁtﬁlt'@& a%ﬂ%gQ{)mbchﬁimm’lﬁﬁ@dthmurﬁERﬂaMMMU dﬂh\‘ﬁf)‘itt'h'erb)apsmu'[ Ic
admi ni stere S " erein
%2l o b ool e § R PIPANS Ed R EATRRN e b il MR &0 o
3 =0) OglcaossdmpofialSFionEpR ovar it BT SHECRFRICP RN onet hyl |

met hyl met heyoyd), TRE bind-Birdeab: th@nodaieifnl the aith: Bdtice cbhting ccbnymblslmayl , or a
salt, ester érv?sq!a\ér%a%?e Cﬂﬁ rgsgs%qgéjtg tﬁerlgﬁtﬁggys g%oa%or]eﬂ L& nithd apEbHrérﬁ@Bf

enbodl nment £ ﬁ/ her a@f-z
subsequenilly applied Iayem {a.g., color impartmg coating compcsmon andsar substanlaally

clear coating composition). As used herein, "primer-surfacer” refers to a primer composition
for use under a subsequently applied coating compesition, and includes such materials as
tharmoplastic andior crossfinking (e.g., thermosetting) film-forming resins generally known in
the art of organic coating compositions, Suitable primers and primer-surlacer coating
compositions include spray spplied primers, as are known to those skilled in the art.
Examples of sultable primers include several availabla from PPG Industries, Inc,, Pittsburgh,
Pa,, as DPX-1791, DPX-1804, DEPX-1537, GPXH-5379, OPP-2645, PCV-70118, and 1177-
225A.  Another suitable primersurfacer coating composition that can be utilized in the
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adm nistered to said patient is selected fromthe group consisting

of ELECTRODEPCSI TABLE COATI NG COVPCSI TI ON COVPRI SI NG SI LANE AND YTTRI UM
CROSS REREBPEMNOMSTI0 RELATEDAPPLI CATI ONS [ 0001] Thi s appl iPcattsonomkansrs
benefit of U S. Provisional Application No. 61/147,583 filed January 27,
2009. BACKGROUND CF THE | NVENTI ON Fi el d of the Invention [0002] The present
invention relates generally to an el ectrodepositable coating conposition.
Background I nformation [0003] El ectrodeposition as a coating application
met hod i nvol ves depositing an el ectrodepositable coating conposition onto a
conductive pﬁeumwam@a s Whi (Gimel-Snigd egsciitae id Bl eengeiafonaw. applied el ectri cal

potent i al . | FLERLLRASRATILL S AARARSORR.hACT easi ngly Trportant in the

coatings in ari son vvlth non- el ectrophoreti c coati ng
neans, el eWﬁ‘Bdé‘p@@P’E‘l o plee éi‘% in n@#*@a%@‘%?dﬁﬁPﬁt 5t Pier s, CPSr oved
corrosi on po@pREdi BMmot asd ihave ey opwent Alerdont andleratpaing t[@@@@ﬁlt] Duri ng

el ect rodepqsyh ABodilf BhPEL ERSPRRIAARNE FORLERGIERTBISIbicORairy deposi Ted

onto a substra been pretreated with a pretreat ment sol uti on,
such as a #PR@Hfibsphate pretreatnent sol ution, prior to the
el ect r odepg®itii om spmecesslnEhikmanatidroimpefing h?eatp’?ﬂew@aﬁltr@énfhe@tﬂéf@'npri or to

the el ectrodepasghiib QBpo@uﬁe@C&%SatV‘?@wt d [foﬁﬂh'(be HehRineo&hiGcASSOBY atyed(iwi t h

bst I h
coaLi 10 2 SRR ThE Bl bRk R ST Al B (hat ore

factory setvpiigy- lébﬂoﬁ*r‘ﬁatwt@ih“@if““i‘hédeﬁﬁ@t MWWEWF“@&WWWWOWBW& rrean t hat
the size ofeblag. factory could potentially be scaled down or that val uabl e

ot SO e PR ALY b OOUE) RSt lbpo e prpan | nventior

is directe g osIt1on z %\I
appl i ed ont'@eacoaldrs geropicd Pt ip'st P, Of@mwa*d‘@aﬁﬂé“ﬂef\lv KFPEN [ 0006]
The presentheishy @ rubgumtizlg cdint ectiedateoisanbednédy regeposiahdbdt epvat I'ng

conposi ti OQer‘fé?rnBﬁlSo%lrngts(thé szﬁssttahtlam @I(Qarr %d%gg Qtﬂxltp\é%n,mﬁ 'be)lpr?éé E‘r"b'@m‘ and (iii)
a silane that does not cont e bond.

an t
The pr esent™i AYeRtdof" U8t t?‘?eﬁ” r&[‘ eééti.’e 8'e?r Cgﬁy{?u‘fﬁ OS'IfO% % %1”[ e WI th such a
coating corposintidlpmanspOOU e THas peeageiet. MHAERIRHFOIIS0 &1NPEsiNB™Med to an
el ect rodep%&ﬁeaé?l ﬁuam@tulsébgmm@m@%brttln@ammnsaostekarmgzteest&emﬁlr@hﬂ yoatfg (1) a
filmformng, OBH%‘V&I goagpcr E@t’%‘ A, ?e@%%nlt WG, 6‘5@%%&@%@%‘3 840 'd]%‘ﬁ 516! hayttrium

(i) a si i 1°80 HD Cl;iat ed doubl e
bond; (iv) 7§Déﬁ@s§’l“'fmﬁﬁﬁ@0@ﬂéﬁ‘é ‘”tth‘a‘tQri‘”éﬂtyr'l%ﬁ&‘tqy\f%“:’wctehmt” 8 PR e
functi onal cgatoy pestaf, hherndih kabddonamsngo pobsyamesly casrdeo@ling )coapasitiprabapst | [ 0008]

The present, b, &b QaiSo, 3lid @@%ﬁ@hé @ufB d@b@@s&:rm@p@@ bdzalagngcoat I ng
conposi tion conp ium and (iii)

an ani nosi I"ﬁ'l’i%"“‘“’?‘h@“‘iﬂ%éé@?ﬁSL‘ffT‘l’\?é’WF b'ﬁa’?oéf‘g?‘;’dwpﬁ%mpdd il %%’e%(fhrgg a substrate

coat ed wi t f0igsic e ocmatelqhg!e@omzp@g(prmogtzpm described hersint can compiise colorants
and/or other optional materials, which are known in the @it of formugated surface coatings.
As used herein, the term °colorant” means any substance that imparts color and/or other
opacity and/or other visual effsct to the composition. The colorant can be added to the
coating in any suitable form, such as discrete particlos, dispersions, solutions and/or flakes
(8.g., aluminum flakes). A single colorant or a mixture of twa or more colorants can be used
in the coating composition described herein,
[0034] Example coloranis include pigments, dyes and lints, such as those used in the paint
industry and/or listed in the Dy Color Manufacturers Association {DCMA), as well as special
glfect compositions, A colorant may Include, for example, a finaly divided solid powder that
is insotuble but weltable under the conditions of usa. A colorant can be organic or inorganic
and can be agglomerated or non-agglomerated, Colorants san be incorporated into the
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DETAI LED DESCRI PTI ON QF THE | NVENTI ON [ 0009] As used herein, unless

ot herwi se expressly specified, all nunbers such as those expressing val ues,
ranges, awountssrsopercentages may be read as if prefacedThgs2elos22104 d
"about", even if the term does not expressly appear. Plural enconpasses

si ngul ar and vice versa. For exanple, although reference Is nade herein to
"a" filmformng polyner, "a" yttrium "a" silane, a conbination (a
plurality) of these conponents can be used in the present invention, As
used herein, "plurality" neans two or nore. [0010] As used herein,

"incl udes" C@m,q}‘,lby k& dr Qrghdd WweRB Ssuch Scdruehiymogrng tdriatel thh upa dfabicorli'be[ 0011] When
referri ng { “%r%or usrgl%d”g%le Lange of val ues, such ranges are understood to

i ncl ude eac URBer and/or fraction between the s éed range

m ni mum an@ﬂ?rﬁéxf:}‘ﬁfrﬁe FE'WEJ] af}é@‘ GyBEn emapstions RghEe GHtat e Wel '{j‘WF’ Yyeans wei ght
aver age nokgediblarkioweingRtudé bdgx)wezasazdeh@fomoneebzb,yna&ho REr seatniediakes),

Chr omat 0gr gnfyiqal &é%ogét%séiﬁzﬁdmg\%r(%'ﬁﬁbx |Q§ndt)lﬁ15£@ ts%h')ﬁﬁme agd Qﬁl&y@n@ a coating

wher ei n any cross(ﬂ nk nts of @tn%) ition are af | east
partially EI‘T%@WWRecF“‘"FWd‘Fé’rt%W D”@rrt?(?moﬁ%n SR PEYS | IR d&Nsity of the
crossl i nkabhteagonponedrntiofs,. @ﬂhranyhreldldEgﬂ%@nﬂmﬂe@:M@Eihmﬁﬁu HYPtrEafyes from 5%

to 100% sugh:@As t%)%att@nl§;5%uu@5mhdld?he %@ﬁ’ﬁnt@&ﬁ@&, ovb Ot ShiooPrPBONMpI et e
crossl i nki n g?uunkc}(ox:de mrbopri]ic qndar%&tuvg's hearegfn 4R n@ngq%gf’?‘tan& heoREesence and

degree of f: ensity, can be determ ned by a
vari ety of f”}?étffﬁfbfét‘sumé'ﬂ'@ﬁh@aw@iynam c rrechanl cal thermal analysis (DMIA)
using a Pofoyser &k@w Bbord@s, Mk hbt IDMER anab yedrs edrdustipduedier ni trogen,

[0014] Ref E£Q%'P %cl Q %ﬂﬁ'ﬁm{? 0?%1 hr%ﬁ \rﬁarggxﬁuﬁ vg%g%a%tb(ra&ﬁ?\uﬁe nmononer

that can bep er po ynmeri zabl e conpound such as anot her
nonomer or p?MP‘V’n@W"”Uh?'@'é@“‘%ft‘ H"é‘r@w se Indicated, it should be appreciated
that once (ohg]meEromes tincompaacnt e naaimtted/wptﬂmrrwne denosdilen weter-faggdnrt he

gggglﬁlgﬁt S%gﬁ%e@E%QQQﬁer sl GONRIA.S8 BEs bRThANRS a&ftlaﬁlé‘ﬁorﬁ@@@!@d sent
oo k. B LR R bR R e RSl BT TR BLG S
f orm ng pohyaiteate frofri Acpurgte Dispersipnsaiviio( pf Gaptmgn EMereesd ¥tchat does not cont ain an

bt hyl eni cajghys) URS Bbibd afoes u«mam &:@nﬁ in 1B (®AIct diRpRadoaime} 84 ndthe coat i ng
conpositio

C I 0 ontain an
et hyl enl caPT‘Vgﬁﬁsaaf‘ﬁ'P%%gﬁ C(j:ionubﬁlag %Pawhle ﬁggrg&lsngggdm%y ofe B Fnor% t heI film
form ng pohightedisessrgriagens iige r%‘a@t""ﬁ \P@d/ﬁru?f’éctri'% REMCr GpProdupe ac%%ﬂfcg ng
conposi t i ORigfikIdolde bnd@NapaiS ESdhI Vijusd statl. | Ngnagadb dtohfa*tlon'«‘sraneamtlttﬁave with a
reactive fwgr% t?%l!%l'w aa%i%”é?nsl% ﬁgé%&%m tf%fc,rEI?QQf 1B B e an 0046 145w de

e Comyonel (7 JMat HpRg! GHUT @afﬁaqfwercgﬁawo&a%éw%gs 5ef B € 2e lsed
herein, "wabernidpigperssiibloetdnyeads hatiata mrtivatsee passiten 4dapt ebkatrglope
sol ubi | i Zeganoﬁérﬁaﬁ%’?&%@:on@@ﬁu %@th@dmbrshlmlr%dhérﬂ aati@fitied The. 4. iFamnf 06.mM ng
gglr%m;:,rgog S@gﬁ%c}@ Wl‘{i%\ |§1f1$clsg%%lor nr%\r/eﬁn yI rgl re%ee txfaﬁ’cﬂ;'ax(f’%ié Qis&?sjiolﬁt 91n e@%cbgr \?vlopglsy ¢ Ihg

produced by crystallization, precupltatlon gas phase condensation, and chemma[ attrition

{i.e., partial dissolution). in order to minimize re-agglomeration of nanoparticles within the

coating, a dispersion of resin-coated nanoparticles can be used. As used herein, a

"digpersion ol resin-coated nanoparticles” refers to a continuous phase in which discreet

"composite microparticles”, which comprise a nanoparticls and a resin coating on the

nanoparlicle, Is dispersed. Example dispersions of resin-coated nanoparticlas and methods

for making them are identified in United States Patent Application: Publication 2005-0287348,

filed June 24, 2004, LIS, Provisional Application Mo, 60/482,167 filad June 24, 2003, and

United States Patent Application Serial No. 11/337,082, filed January 20, 2006, which is alsa

incorporated harein by reference,
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filmform ng pol yner conprises cationic salt groups, generally prepared by
neutralizing a functional group on the filmform ng polyner with an acid,
whi ch enawbDes10tdse25hi | m f ormi ng pol yner to be el ectrodep@sirtusdoionoezoa

cat hode. [0017] Exanples of filmform ng polyners suitable for use in
cationic el ectrocoating coating conpositions include, without [imtation,
cationic polyners derived froma pol yepoxi de, an acrylic, a pol yurethane,
and/ or polyester. In certain enbodinents, the filmform ng pol yner
conprises reactive functional groups. As used herein, the phrase "reactive
functi onal mgggq)ugsédnma\{p%r;Qy@b@wmosmatabtﬁmyhay wansbaratue; pigpeny andigocyanat e,

ﬁg? 2\3 ? ﬁgz e(%nﬁpngifi ns t(laat g@&ucengﬂec%[‘) e, eﬁ)h?cﬁﬁ'gp'@@&tl QRS tHefeRQancd,t shoul d be

ormn% %qr'?:r |saco ol ymer of
the pol ymepeipsesicad mqhﬁ'ﬁe Sb?@@ce@l]%@h%%ﬁ%ﬁce CREGhe P ts, the
cationi ¢ pphdadsersiticignthbencdeshisrecgoblpchreast am@raolpfeihyr@poﬁdd@f@oﬁw%'n| ng

pol ymer wi léﬂc?co%&éﬂ@ﬁﬁ &n?%bs&e &ﬁ@'ﬂ@rcépﬂﬁl@ﬁﬁpertﬁﬁ SHIHEie) ob&l't?brﬂexlur&ah honi ¢ salt
group forner

reacti t s and whi ch
can be aci B?W'I”étﬂ‘gl?@??ﬂ%em a’iﬁ”ia'lrF S ?mp§15f‘°”rs FHAC ucé"é wlorgﬂ%ﬁmgﬁa?@gy groups to
form cati onile ot koajroeipades SUpT Wb Pealiess wpved %dﬁfﬁfa@i apees- B’éﬂfﬂ@%&P %s the
cationic S@lferct gcslﬂiéanc(n@raf@rdem.n@d Indie Samhtee Nos BEb4, 865, prorpadtyd oereiségondar y

2 s, I oG8 RGioRF L e LSl SARLAR HhEREhIBEPAKY cEi@UDS L0 form
gro

ami ne sal t can g’b F‘jc:) L ‘:E’I‘IOI‘ to
reaction mf"'l‘f‘ef‘%@'%p@%?d @?céu%’éteﬁﬁﬁl”%ﬁi TR Y TR H’QWW h‘l R epoxy
groups f or Byguat@nganyosmprhumicaMierdr oupgsncExas v ofelgtiteidigat | oni ¢

sal t gr OUpdﬁf&%%f St 1B Bibfidl A8 n MRb & sLAMPRI R BsW diBreARl Bhtydeior to
reacti on wt nd formternary sul fonium salt groups upon

subsequent Wsé’é\é%f’Bfﬁ'?W‘%/‘ﬁg[Wg%gﬁng gr oups. &018] In certain enbodinents,
the filmfoosiing pottymerontitiite | engdisdntpn at paotpreadlivnt CIMmOBETN 8 Yonpri ses

the reacti rbt@fw%%%mﬁigsn@ﬁ WXNVC'ES%WC&G@@f'lakoi@romﬁlﬂ%mbéoqw@ﬂe BP@Ne880) and a

Bglegﬁlyl:iflg g—H %?esgir:eﬁutgoﬁ% ir§ hre]:jc%gtlngebtoﬁﬁé ﬁrl)n ?Hﬁ%%@?%emrﬁpbw&oﬁo which is a

ormn 1,t)o(i’,?)én?ar descri bed
inthe pre@é@zﬁ"‘m@m@@mﬁéﬁé@ﬁ‘@éﬂﬁo’ﬁéafi@aﬂ"@@d\}ﬁyt@woﬁﬁeWﬂ@io it
am nopr opydem@btanw{framnmecsﬁm)ae@n@s didtet khel serdcepstopyle dnthaeseDVAPA) 1 in

order to malh@ nk Qﬁméd :J,txmit At iﬂtg a%lﬁ\%g@ﬁhw @ﬁexéﬂt %&@rth%lotﬂbiﬁal chibt € @t @i N
enbodi ne I( | nf or m ng

pol yner théP'BW'“‘Prbr rWW?{j tiZ‘éﬁ‘?ﬁswg l&rrﬁ’?s'a“toﬂgf F%Q?Vg'%dm eén h§t08¥0n J]em(#r backbone.
When the pehymensive catimpiorsad reiomde watalsy Jfaedtdn miigh Up ©oah 6k 118 ne ar s
Wi Il hydrolyz&sand &@nm prih N8y ndiines. oAecmdlt,ngky phitsthe e aeditodi nent s,

Nos. e's,e‘ééfof’%@%wvg%ﬂf@@@@ar‘*tmﬂ th GTBRGh G hERG-A R AR B BRFRLT ecent

i nventi on. E*E“(H@fig]ﬂ@Vhlr“l@ﬂ"s*?*’éwi‘rcégf%ﬁdﬁVi‘itl“li"‘tﬂ“{'sﬁ?‘%‘d%’ﬁ e‘B’éa U‘g‘éﬁg %Cicad’nponent
(ii) in theopresenhdsinasesbian. E:8ubbabhehootrasbaheibsbibictconssiios ude,

wi thout 1imtat bf%cmgrﬁlgg}@gart h netal s, bisnuth, copper zinc, silver,
zirconium or o)

ns thereof . In certain e S ﬁo%t”'“m

conpound niiP4He I3 agn-iguting ﬁg‘b%?%ét?eo‘ﬁ’oiof‘ﬁﬁ‘f"B"etCBWmSV% F'%Dé PIYPPlR compounds
may be usedo@sostionEonembsotiab) withatdve appas emtialy hyeh td. sveh ag@y c@Rlafipl e, t he
yttrium CorEBtQ:H{?;d§ dmr L H@ﬁnen%@ﬂa% of laipBih@dzbicompbileni, Umbdnodsimt e, yttrium
acetate, ytsgrl;wle Eongtnngs in v%hw% i Q/ pmgosan t|\§eu<|;ompgat oft’ 'may igrate out of the coating and

crystallize into the substrale, the photosensitive composiion and/or  photochrornic

composltion associaled with andfor at least parlially bound 1o a polymer andfor

polymerizabla component i accordance with a non-limiting gmbodiment of the prasent

invention, have minimal migration out of the coating, Example photosansitive campositions

and/or photochromic compositions and mathods tor making them are [dentified in U.S.

“ Application Sarial No. 10/892,918, filed July 16, 2004.
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yttrium net hane sul fonate, or conbinations thereof. In sone enbodi nents,
yttriumconprises 5 weight %of the total resin solids of the

el ect r odewoptoisBmocoat i ng conposition. I n other enbodi FEMUS20190221O4UM
conprises 0.15 weight % of the total resin solids of the

el ectrodeposi tabl e coating conposition. In certain enbodi nents, the anount
of yttrium can range between any conbi nati on of val ues, which were recited
in the precedi ng sentences, inclusive of the recited val ues. For exanpl e,
in certain enbodi nents, the anount of yltriumcan range fromO0.20 wei ght %

to 2 wei ghtood# ofyn Hé’hﬁraﬁ @(WOIJ 8 lofh §@|p!e€§<$1t of artyh@m@sh{eﬁﬁffcl@dtetporﬁpghtablae coat i ng
COITpOSl t1o

re not
contain ang%sf'%&'%'d an%\/ijlc)gg' Gr@g’tur (falocfQ nﬁmat‘f{)(‘lo%%sgn éé?wetl@%ﬁr&gﬁ@ed as
conponent {eiprgsent pROGEFs. $ush geireaB o é@rﬁ?jmfﬁ@ﬁ%waw n‘i’%&i’?”&?ﬁb whi ch may
or may not wirowdidght per@nt Rbdtydnair ictalvWelghtn satemmbieghsdoubl e bond, nmay be used in
(he Dreseniysivent Lafhg HRpdtRe BRLAIe ofLIEIAR! fadN wénﬁr%wnaih@d doubl e

bond"” nean n cert ﬂln egb an t he
si | ane cana'éBfrfﬁrFl”@@dé”rfstﬁﬁé‘ﬁ*“i’fﬁa?ucbf‘%ﬁ' slighgth ag§ OXIqRIE P?l”f’é{

hydr oxyl , eabianpthe Jighe pesoybsrsi d clraliiatse surantama Hogrpmgh sehis, lhlpmmlapt an or
combi nat | Oag%ntsh%egé ber%mé @Q& epxg%dn@n%rst BhnidTB¥%cRendl Sadlydid) itdnaingr esent

i nvention | ncIt ‘¥VI f tH A an am nosi | ane, a mercaptosl|ane, or
conbi nat i oHEPREF BEH ot %’8%0 é%%"@i ?Ir@?ns the silane can be a nmixture of
an am nos| 1084¥] b Inaatditiern it e rmatiele pegribedsaete. Al GarREl eariragien oRy isP ane.

Accor di ngl Yompifls @:ebﬁnaimg@mw@mnﬁ Srgatih@nghie aak @s:leam)sseti ablhe ceqayi ng

conposition Cant"Han'dé §neg'; & h?gﬁ’ ”qngilntnt%}tmcﬁ&%tpgllr@gp&n%t Elltﬁ"i‘rlelt% unsat ur at ed

doubl e bond" "™ cont
et hyl enl caM'%?‘eu%@{tWt‘*b’é‘fwed’éB%’I‘%"‘Efb‘ﬁ&‘.ﬁr@[ﬁ(aoz1] If (i) the f| | m form ng
pol ymer copmpssi S esillle achérv@pbiined hanad ogrioapithe Sunly caspdstiosehalescer i bed

above, thep,thg UQ'CS&M %9%&&@&&' P2k f0FAIRAS blih o Fayribprbber compri se

(1v) acrosslln ng curlFﬂgg%e% s reactive h
reactive fEﬁ%pPPeiS‘ha Kgr BUB‘éE” ot praPg i/ﬁ‘iﬂ’ OS'%‘?E?St abl'& W%tlopn g agent s
incl ude, wintdastobd lak mbfbaitg dn gz @mippdioh agesin pbby s oeypimatewor@iiciredi ng

bl ocked i spgy@nat ﬁ%)e,saﬂ%z%@w&x 28 manlagldy, bwﬂg @%bé@é Péy:l anidespodighyaci ds,
anhydr i des Orng? "@O%@éfbo”r?ﬁ?m“ Wl {ﬁ %r;ggrﬁ%ogqs rafer err tga cbmg%lll)fr?‘m]é?&;?‘ .

pol yam des? I n sone
enmbodi ment éﬂf'Okﬂsh‘é’”t@HW‘ﬁgﬂ'fa@éﬁ%‘{“@%ﬁ@%@ﬁﬁr‘inﬁ'd“q’t r%‘?ﬁ f?:@pf\%éii“@'ht/\ % £b240 wei ght %
of the tot aiatur@mmoﬁi@h kgisboofpplidige aaabding «aonpeshyt gronfO@2R nebm, cert ai n

enbodi rrentamgh@ hewﬁ] fErQsQF‘ﬁoév}dtﬁ%mL@ coating conposition may further
conpri se (vz may be used to cat al yze the reaction

bet ween t H@Y4S} oé@ﬂ qomz*pﬁw?@ﬁw ﬁa&hm W@vw&%ww R PIEE TGN SEPs of the
film form ngdgpoditgmarappliSu bita bk eutsuate ngngcay akydius ehiatnowmyn thearised as

conmponent (M} NGL UelRa ;ﬁata%hs b ‘??théa% trfars@@g&@&alw fﬁaplap@um@@ de. 9.,
di butyltin di butyltin

di acetate) ™ etB?‘ﬂé’P'”%@Q éf’ftp{oéj%‘fn?itégm %’r%ﬁ'”g q’é‘?ﬁ'ﬂ%éﬂp@f’g @é&i’fdﬂfcogtﬁ? ¢ORim and/ or
bi snut h) apltergegtitods. Waereafolu(aéty gsf coapiosepphsitiont frarraeied aptel /Aonbyreniit h
| actate), iGN eb nGle@harndiching afnpdiifn|nds @d abfied)od atfedst a APfon dan

111,835, 600)15oRlog SOARLIBHLANG, LUST G0L vl (0A7k, Do S0 Whn SRNFAAIRALS. af ter the
el ect rodeposit aB e ¢s
cured or prior to the undefying coaﬂng composnlon ba:nq cmed h‘ the coating composilion

is applied onto an undertying coating composition that has not been cured, both coating
compositions may be cured simultaneously,

[0047) The coating compositions may be cured using any technigue known in the art such
as, withoul limitation, thermal energy, nfrared, lonizing or aclinie radiafion, or by any
combination thereof. [n cartain smbadiments, the curing operation can be carrded out at

tamperatures 2 10°C. in other embodiments, the curing operation can be carried out at
11



onto a substrate and cured, the el ectrodepositable coating conposition
denonstrates a burst pressure adhesion value of 500 pounds per square inch
(psi), suwb2av/088235m 550 (psi) to 1000 (psi), when subj eeCeaSt@obaIPATTI
ADHESI ON TESTI NG METHOD. The PATTI ADHESI ON TESTING METHOD is a two step
process. In the first step, a substrate coated with the cured

el ectrodepositable coating conposition, which is to be tested for adhesion
properties, is introduced into a QCT-MB cabinet (conmercially avail abl e
from @Q Panel Lab Products) and exposed to condensing humidity at a

tenmper gt ur Senﬁ;%aa@n% g@é‘%a fh c@@anp%ﬁwb&l%e‘ﬁfs 6 cbmlgr@emﬂ?;ecaﬁw@ﬁ%tﬂ alieati s t hgn
removed and any, condensation on es renove

usi ng a raésmpﬁ%%{ev |ta%nga%¢ﬁ 1 Oei;{xy cro gBm%JI{oE 09 "~1Ifu \ABh%g &e?gtréclqucinr wgepOSI t abl e
coating comﬁQ@megmwﬁﬁ%Wmﬁﬁgﬁﬁé@f%%@h@m@hFEF@@H@F@PBF%WWWX%KQ’%ﬁhe5|on
tester (comgRgiRidut Mt i@V irduadd @ndidgornEl oaeiserc. & Bigulll.be Hbed, mawmd begi ns by

usi ng 3M ?@Wby hidher & m%ﬁraqL}reSI % Ij__aleousgé Y& n:!a/%sérkmw agﬂv cur?ngum num pul |

stubs (co _ vai coneter nc.) to surface of the
cured el ecteefepBsi t abl e coating conposition (the surface onto which the
al um num probds) s tridsaiRb@b@PRkiseche SN et be cbdtng@bdmosmnde@homd hembsequent | y

cleaned Wi i rh F\(k) 8@;@?, ﬂlﬂé#@?@’%gragycé/’@lg?{om%&%ﬂni g ug&ﬁ%etw tliesté?ﬂr@{-?anm

W pes). Ap comet er a Pf t attached to
t heal um nuFﬁ”ﬁﬁ'lalu"’sf“ﬂﬁt”@ﬁamgg’ @RS ‘é’a?r@r"ﬁ'@p‘?b@”'&ﬁxﬁt’li EGW'P%QFE Cf‘i’&“” flb using the
adhesi on t egtskeate, dhespbignsf dugng mrtbrepnﬂsenrmgfr@awdatm?tal $ir wingdhrelstiven fail ure
of the curgggly %‘PMQQ@R%S}G%@:Q}'& ﬁmf@h'@@@fo GAMPRSLLLOA ih Bie 2Gh eveds The anount

of force r Lre esi on. I L esi on

val ue") caﬁﬂt%ﬂgnsﬁh 3?1?05?3&%@ HY @ﬁ L&gp%&om}rsl ”giete&é%%\%%r gl gﬁgcharts t hat

are pr ovi dée'Gwi t h the El conet er PATTI 110 adhesion tester. As used herein,
“burst pr eﬁﬁmem@mwnonmmby@f the whaGNIajefs dEREBEY Belsih RapALGISopen squar e

inch (psi) i o&) I ln %Ref eﬁéﬁ@gﬁn@qmg %&qﬂf& t‘ﬂm%ﬁ&a%a 99% inf@nd ayeL to

| ose adhesion to su i ment
el ectr odepé%qhtaéﬁlaé %ﬁlFﬁg‘??@B‘ﬁ‘ﬁo@? f 61 HEDeTS BRFRRYET P ﬁ”@roﬁ%’ﬁﬁgr ed to an
el ectr odepesirdnabl e coating conposition that does not contain the silane and

the corrosjgeyi WNIcgép%QIr ¢ c(rﬁ}%}r\ﬁgﬁg t!lf%e]‘l veﬁtloﬁ%»re%g&%%érk@ﬁh %otﬁlpﬁwf&g

conposi tion), ep Itabl e co

CoNnposi t i oﬁpwf’f“ltedéyd@éﬂ S‘E"P?@ “bU? ! ”bqlt é%"gtf‘r r@o leoﬁ% lds‘ﬂ CALPOIRA deo "

el ect r odepdgiltsablie be davelopy it Ganpoishe pormll gachinB ! feuirdesuperAsedagie i nch (psi)
Wlhent Sugl eﬂ{e%?:hhfpu Eh@g?ﬁlﬂds‘c\%&@eaﬁE@ﬂehﬁbMtﬂa‘dﬂ?an[i Q8 26king eto .
eecroepS|a )aln‘ it rein ally
suppl i ed ad® gv%weé) 4 H%“H?EW??% :er{,ﬁfg tlu%i thl%tﬁQaai%?.»,f, b;?«:i%'m agﬁmg%ﬁggd ") and (2)
a grind vehncingal equivgierdniberpdst e”). In general, (1) the main vehicle
conprises (a) a filmform ng pol ymer ("an active hydr ogen- contai ning ionic

salt group-containing resin"), (b)g E%# Qsslinking agent, and (c) any

addi ti onal water-dispersible, non- nted conponents (e.g., catalysts,
hi ndered am ne |ight stabilizers). —>$ 9 eral (2) the grind vehicle
conpri ses [00§1] orcationic Resie Apigatmicseyrews. pre;ta'reﬁdwiﬂmmdiumfd@, fologmbon bl ack),
(b) a wat e gh,grg@ry bl e grl nd reS| n, which can be the sane or different

catalysts, "GO HAREE, g Bl SPAA0R 3 ) oPEEDIGS RHCh 2
di sper si ngeiyiens, oxise aylsol avaipitke el BART SerpPialm, 6@@9@( Hiptheeng ovesf manght
absorbers ang ofealihd, 20885 E66 TONBbRATdsPNGkReneafResolulion Performance

Products), 203.9g bisphenol A, and 0.18¢ Tetronic 180RT (Available from BASF

Corporalion), ara charged 1o a 4 neck round bottom flask, fit with a stirrer, tempearatura

measuring probe, N blanket and Dean-Stark trap. The mixture is heated 10 75C and 34.7¢

of disthanolamine is added. Tha mixture exotherms to ~80° G and is held for 30 minutes

after the addition of the diethannlamina. 80.3g of aminopropyt diethanclamine is added, the
12



An el ectrodeposition bath, which contains the el ectrodepositable coating
conposition of the present invention, can be prepared by dispersing
conmponentwOQbjo/mszso( 2) in an aqueous medi um whi ch conpr PSEAISAMEDAL219N0d,
usual Iy, coal escing solvents. The (ii) yttriumand/or the (iii) silane,

whi ch are used in the el ectrodepositable coating conposition of the present
i nvention, may be incorporated into the nmain vehicle, the grind vehicle, or
post-added to a bath that is prepared with conponents (1) and (2).

Al ternatively, conponents (1) and (2) may al so be provided as a single

conmponent . (spl&lFAb 8djieifo B2@0akiINOnIMS t:amnRR26hs Thecrleabraderosi t abl e
coati N9 COTRRSLIAR HERTRLAGSELELR RY bS- AARLLE Ao A0G HhdpisPar L Of 2

coaling s nt substrates.
The coati n@mggﬁs'tﬂ@mm'w?@hm%@ h@kfﬁﬁmc@eémég ArirArer wae" d dat Py larleypefs. A

coati ng | ayed 66.3¢ yfpidditel rgsid or{gmecipirerslov).c 3bd mxgre oo fpi hminhias. | s

deposi ted 95‘638 o¥ B&oro P L EAL Baded oY REGANRL ! |1¥00§l<b¥ 86bri¥d MRbNedgsdknown in the

Contod ot A mee i gRl, SHah A b a0 st L R M R e o
i nventi on irasdlingcisveonk tibrstrionlid sdusit icol, %. nﬁneaﬁef@u%@tl pidelers copettal thal | oy

subst r at es disgiddn0s leSUletorad es that have been netal lized, such as nickel
pl ated pla aI.J n be
21t num b ; S PelforE PRASUPE kg, 0% By S okl 8 B 08" ot
roll ed stedFe iwpsety G‘g‘%t'ﬁ%’%rﬁ‘i@ﬁ’eféﬁy@t é@w?rctla)ﬁat%atm*mﬂﬁgédﬂf@awt?\?a% ¥¥d steel .
Mor eover, pipgoBglyesrboidy nmeabisss i e sbdvs) nat escnpylettompriyse renpoutgli on of a
vehi cl e sughe.%n %{rﬁ’jgisﬁmoﬁ 1BRY oBn8- oo iot RSB Lohb Museig0T,  DOTY

panel , trun o] ane or a vehicul ar
frame. As ﬂ@@gjﬁﬁ?%$ﬁnm“ ﬁﬁﬁ@W@“m5V59 GQF”%WﬁﬁfﬁéﬁigﬁmF BIMKHER'S but is not
limted toholdiniihe aimgreccpnsmemcidakbics Bndbarideiof iavoyadagnd vehi cl es such as cars,
nDtorcycIemogﬁndD&%Mﬁ&ﬁﬁa&ﬁwghgk1a|so be understood that, in sone

enbodi nents, the s e-By—bepretreated with a pretreatnent sol ution,
such as a zinc pré°%uHE§§ ?ﬁ%ﬁion as 4%§§%§bed in US Pat. Nos. 4,793, 867
and 5, 588, 989. Alfemmi ﬁm&ﬁQXQg%ﬁmﬁ%heﬁiﬁﬁbadinents, the substrate i s not
pretreated w th ayOTELERATERRas 9020 [[PdoBsi|or to coating the substrate with
the coating conposgifiiiRi:daacri bed her@igira "H0028] I n certain enbodi nents,

t he el ectrodeposi|talbienigoaing conpogiieeoss of the present invention is
appl i ed over a barg déipnimd H2flon- pr et r gaved) |substrate. However, in sone
enbodi ments, the éN@e@wodeﬁﬁsw@abwen®wanﬂgwc0wp®sv®wmm of the pr esent
invention can be applied to a substrate that has been pretreated. After the
eIectrodep@?ﬂﬂaﬂP@"édﬁﬂﬁnﬁeéﬁﬁﬁﬁ%ﬁkﬁdﬂ“?%r%ﬂ?@Hu"hmﬁklméwm§h$W§ber coati ng
conposi t i ormbealpphdiedingplode atd Nleaskatanpondd an 1d0fidue. dbedctis edieposi t abl e

coating COgRORntiHsRAM:is JHA%F@B%VE’J@MSPIKJU@Q@%nff%tréa@igm(?v‘rwﬂwﬁi éxbl%?m $atypically

applied to the electr rior to a

P beaent MERHT Ry ToNa 08y B et et of ToE W nE S f ocar
coat i ng co#gsoigint indrates EERSceTH sopriatelrmenicdaet hdudy E195uivhthe reegiaht s from t he
pri mer - sur aeRsis fRddinda SRRAS tdrhONang@rave Sixk@oeNhan Centhis fef &&kst ance of

the coati ”&eﬁ(bsohﬁnﬁo%?an‘é‘%lmd%ﬁ a%u% hﬂjrt e, r%RH%@E@L@S& 3 /Jtuo%L!B&gg@%m Ly app' led

| ayers (e osition and/or su antially
cl ear coatﬁﬁgmﬁﬁﬁﬁ@§wﬁion) As used hereln "prinmer-surfacer" refers to a
primer composition

??

Example B
[0085] Cationic Rasin B: A cationic resin was prepared from & mixiure of the following

ingredients;

Waight
Malerial {grams)
1 [ butyl Carbitol formal ! 81.2
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for use under a subsequently applied coating conposition, and includes such
materials as thernoplastic and/or crosslinking {e.g., thernosetting)
filmformvogoroasszss generally known in the art of organiPCTas2410/022194
conpositions. Suitable prinmers and primer-surfacer coating conpositions
i nclude spray applied priners, as are known to those skilled in the art.
Exanpl es of suitable priners include several available fromPPG I ndustries,
Inc., Pittsburgh, Pa., as DPX-1791, DPX-1804, DSPX-1537, GPXH 5379,
OPP- 2645, PCV-701 18, and 1177- 225A. Anot her suitable priner-surfacer
coating conpositi qB THs: seaT be Ut Zeg/ss@ ThEPT esent invention is the
primer-surfacer de3Cibibg@ndin U S. Pat. Application No. 11/773,482, which is
i ncorporated in itld ¢ntromietsgRher el n bv riefer encej [0030] It should be noted
that in sone enbocﬁnvnmsgmwhéwbﬁWMmWWSu Higcer coating conposition is not
used in th% goaglrg <2gfwwhmTﬁprpfnrp ;%;Inr hpattqrgiidse®oat coati ng
conposi tion" be-‘ap %%@Jﬁﬁﬁgﬁl!y ont e—cured el ectr si,tabl e
coating com&aﬂutlcﬁ. Maid Jsobytyl KelgrigmiBioy, uﬂ.cuto, gﬁgbﬁﬁ%r?ﬂgg%tlng coating
co hel eiffatiarod BeEee oat ) — b sttt B4 Op

nposi tion ( erel. TLShess asecoat)—t @ﬁ&pu:lL 9] kast a portion

of the primer surch=9b&%5k&&gug Ayer (T present] 2§£¥?¥§§§§mma£wcoatlng
conposi ti onkRown (itn| thaiaet may be usegiosm t he Syerom@mt I on. |t

shoul d be rotled that [these basecoat coallng conpb§?%¢ WEB( gally conpri se

old of MacH

a col or ant fuflba2][ | hSoehitzaion (mabod] ment 40 a sub‘kambmaluyJ r@ar coating
conposi tion,fher e| nafter, "cl .arcaoat’)._ i.s.deposi ed orit'd ‘4t %ast a port| on
of the basecoat c qgmm§g§ﬂ i,...A,s;mL,ls,(;-,dm r o "substantially clear"

coating | aymsali S Sybst SRy nspar1$§~and ROPr@pdoyetemb m, T&rt ai n
embodi ment g, %k%ﬁ@f belotized wathy = ~0 ~

WDQ%@&% CAD GEEPrise a
col orant but not

o

1

1 AT arnmourrcr—SUCTTIT ds L(J1 I;HIUEI L
conposi t i ofeWPaque—trot substanti-atty transparent foﬁ?iﬁ?* ﬁtwgéabeen cur ed.
Any cl ear coater,caatarange conposi trotmnNklowat dnd DekeSaktirapayd bataddedo™n t he

gresenL hn¥ﬁ@hﬁ@WM1EQ%Q%%@@BM%@StW%mﬁb@ﬁ&@@ﬁkﬁ%@@h@ﬂgsQﬁﬂ@qsmhk&n that is
escriped 1Ln

5 nd
7,005, 472, "Rk %‘ﬁe%r e"'f ﬁeatgﬁpﬁo”r“"étf“gdemmerpﬁe| r X??H%etéf 17%»8’%1?er aJga”‘trﬁf erence,
can be usedmﬂﬁ$tH@méébWFﬁbf@y@t@ﬁﬁwﬂﬁi%@MkéﬁﬁW@ﬁ%d%Wﬂ@%P§*‘¥ﬁ€mm
subst ant i alidmpepheasndaeaihkng i€ aRpasiotddnn CEN atdiiaco mpy kegeraurpdartai cl e, such
as a sili C%t?%f 3 ﬁr'omttllfbar%eaii écoﬁin%»ﬁptgfnﬁeﬁ%rbn I‘e}r‘h% i@las?fﬁ{ 1%9@%8@%5& 23

conposition (such P ar coa ? fﬁ conposition
after curi ) MXPEIBEustERd 60 Tror&ipe Wﬁéﬁf%ﬁﬁ ‘ﬁe@@ﬁﬁﬁf R YEscri bed
her ei n can sgiGitipr hse wbtior @ierss &#hds end tt widsh et irofmakly mapeed kY lsatinghi ch are

known in tREd &fidng @fo nﬁlﬁurg‘d‘ @t efl x5 fiaeecasabiniaes, i dé&lﬁ?uﬁj ier@i The the term
“col orant " éersu\/trq |§||0X Sl %e% fﬂr s m{tﬁgwour |gn}Paf5 \;ad%r% %\Aﬁ% g iin tﬂ(—:érfm;ﬂpam ty

and/ or oth orarnt can be added to
t he coatin@qWﬁuaﬁve@uﬂh@bﬂ@m$@?ﬁ$W@U@NO@§fﬂ%écrete particles, dispersions,
solutions and/or flakes (e.g., alum numflakes). A single colorant or a

m xture of two or nore colorants c sed in the coating conposition
descri bed herein. [0034] Exanple c%#%@%%#s i ncl ude ments, dyes and
TS, CoucHIED (oYt oA EHE GarAr: TOGRTTY: BRGNSV ¢ ho Dry

Col or Manufsalctoutaing pidsisogiiatosein; DEW)e, C-asesntiek tagrmpatdnalf an amine-

acid sall qualernizing agent and Example C-2 describes the preparation of an spoxy group-

containing polymer that is subsequently quatemized with the amine-acid salt of Example C-
1.

[0058]  C+1 The amine-acid sall quaternizinly agent was preparad using the foltowing
procadurs:



effect conpositions. A colorant may include, for exanple, a finely divided
solid powder that is insoluble but wettablb under the conditions of use. A
col orant wearrotvéssasgani ¢ or | norgani c and can be aggl oneParas2@0/022194

non- aggl oner at ed, Col orants can be incorporated into thecoatings by use of
a grind vehicle, such as an acrylic grind vehicle, the use of which wll be
famliar to one skilled in the art. [0035] Exanple pignments and/ or pignent
conpositions include, but are not limted to, carbazoSe di oxazi ne crude

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

benzi m dazol one pEdemsati on, nmetal conpl ex, I1isarnddl i none, isoindoline
and pol ycyclic hal.ocyani.ne, quinacridone, pdryleng, perinone,

di ket opyrrol o py QW@hwﬁﬁWB?%HWbo anthraqU|noré45|ndanthrone

ant hrapyrimdin A At-Arone, di oxazi ne,
triaryl carboniu PAM‘Q pﬁva%a%ln\ﬁﬁ@r%wg‘cﬁ%'nfm c‘Sd ke;e‘g pyrlrol o pyrrole red

("DPPBO red"), Buﬂylldﬁlbﬁém&hﬁ%vanﬁ@é hemoRtACKpdnd M Nt ures thereof. The
terms "pignent”|and "colored filler" can be used interchangeably. [0036]
Exanpl e dyes in J@ﬁ%'ﬁl@lﬁtaméﬁ@’aﬁ@t limited to, tifdse tlhat are sol vent and/or
aqueous based s f\s ézhthal 0-gr-een-or--blue; -rnnosqf\{]i de, bisnmuth vanadat e,
ant hr aqui none, 9 al um num and qui nacrl ct‘fﬁ‘é.‘ [[0037] Exanple tints

i ncl ude, but are ot timted to; pirgnents dIrspersed~Tn wat er - based or water
m scible ¢ rs such as A- CHE 6 cO rclall val | abl e from Degussa,
Mo crmrfIBRL CHE BT & SRR PR TRDOG Pl S PR E Sifer o1 ol 'y
avai | abl e fhayadActumid @itdios per s it Grisurgiiddsilomwebby Ease pamtThidnDeil, | nc.
[0038] As w@d|ta@bmy%actbha»,&% @ﬁa@m&w@a@L,mu.,rnmmtah@mfe@ﬁm &fandut db-sper si on

ot 9, Rl D0 9: B NANAPBE L L oREr 3 DT 1 ol €

di spersions ctan ‘2 nano e colorants
and/ or col gFtarinepay pfre P%B}JC’F*F\?&?OPM%&M&@“% ”&‘é“’s‘ﬁ‘r RS\ACEgdvar ft%'? Bih&nd/ or
opaci ty angdérat, iocsetamatedd ecthe rdlamopanderanlrewal Isgpkbs sban 8o Carishel ade

colorants %{gpu,ﬂsaﬂ”%@tvs;u%”@)é%s Q@}ygé@g a parti cle size of less than 150
nm such as | ess or | ess nm Nanoparticles can be

t han
produced bPOSHI| IS %6"%“&“8@@%5’&@%("&%?“ ?’Wﬁ’rﬁ&‘ﬁ’f“@g BPETREMES PRRY S GIPndi ng nedi a
havi ng a p#etdicliey meceeuref | ess than 0.5 mm Exanpl e nanoparticle
di sper sions and net huﬁjs f dté&l%lr\' 1 t-hem-ar %ahﬁlcﬂtl fied in U S. Patent No.
6,875,800, which is |ncorjporated herein by reference. Nanoparticle
di spersi ons can al so|Pé priagbgath DyyigdysSt glskggati on, precipitation, gas
phase condensation, and chaw ealabatiom tion (i.el, parti al dissolution). In
order to mnimze retaggl|agmesiaichane@fal 0angparti ¢les within the coating, a
di spersion of resin-goatedsmanogzarticl es gan bejused. As used herein, a
“di spersion of resintcoatied nanoparticles” refets to a continuous phase in
whi ch di screet "conppit € B¥reesbarti cl es" 2¢hPch conprise a nanoparticle
and a resin coating pa-the-~pareparti-cle; gi-spersed. Exanpl e di spersions
of resin-coated nanop%trti o U%é’mlarbl wor'ﬂl Pg'r maki ng themare identified in
United States Patent | AppliicaiipainyTaRbiGami[@% 2005- 0287348, filed June 24,
2004, U.S. Provisionpl Appddceati on No. 60/|482, 167 filed June 24, 2003, and
United States Patent| Appljication Serial Ng. 11/337,062, filed January 20,
2006, which is al so |hcorjfsibtadionsrmedn by 16€?ef ence. [ 0039] Exanpl e speci al

1ti hat tmav_-_be - used i ncliude - -ni
ef fect conpositions fRtRC e dser L aeh-uae, pi yment s and/ or

agent of 8-1

A)

Ny ST R

=

o =l cof

[0 J i

7 D water 14281

8 Butyl Carlaiiol Formal 34,7

{00611 Material 1 was charged o g suitably equipped & liter flask under mild agitation.
Material 2 was then added followed by material 3 and material 4. The reaclion mixkure was
15



conpositions that produce one or

nore appearance effects such as

refl ectance, pearlescence, netallic sheen, phosphorescence, fluorescence,

phot ochr owD2mo/g8Basb osensi tivity,

col or - change.

percepti bl e properties,
speci al

enbodi nent ,

Addi ti onal
S

speci al
uch as opacity or texture.

t her nochrom sm goni ocircomdsgomoaezipor
ef fect conpositions can provide other
In a non-
ef fect conpositions can produce a color shift,

limting
such

that the color of the coating changes when the coating is viewed at

di fferent angl

m ca, coate

es.

a liquid cryey&ri@la ey o SRZF-de HAGIOR STpEsT

rans |

ar en
45 57 S

:

Exanpl e col or effect conpositions are identified in U S.
Pat ent No. h6at&9¥ 4686140k 0C Apef @tedhdne reiboutbyo nefienende! o Addi tehonal

ffect ! I -
ot CoMEB b SBRIE U544 BT

col or

i%@%ee;%kiﬁﬂeﬁ@plﬁﬂg( Ry synthetic

urd crystal

itdePRer e & ence

pi gnent ,

resul ts fr ahed3Efd acviishetiniendasriat b fvhe pedet iaad thaiterhderstirdh bwerad & #mlt and not

because of gsbok€F ool ¥ink RAGKN B hAGHE s AMnBaEMEEReri ARy

ng..enbogdi
%ng?f taboup 42%

mat eri al

and t
phot osensi {1 é P2

he

iAeb PO PP

n, certai non- 1. mti.
i Do bl

i on,

witbaea of the

Pe reversibly

alters itsbgoteht ghdaprexpesied The resionoempgsnters vghtelds gluieesio’ car®be used in
t he coati ngpgemmosy binotrs des Grd bextninéee binthe Riznoteaginddodiiel eatal/ 00, The

photosensiq&ﬁﬁwp
ele
structure i"&uesaf

different fromthe origina

speci fied wav

gm%%m&uﬁ%nb&o@%R)ﬁnm&gfgmm%H%,%Qn
th. 'Wien the conposition becong
B P PR B1YEIH RIS £t 1P

s excited,
HBiE% ne
col or of the conposition.

Qs Ak
th
w color that is

When t he exposure to

ation of a

e nol ecul ar

radi ation is renoved, the photochrbsngledhd/ or phot osensitive conposition
can returnifez|a rijnihe raker @St exdiihlaVibdhibds NBe @Fdpgtmal ofCOlpRMmeatf pdshae

conpositiogm&ﬁg

and/ or

T

phot'6sens

Jg%mghotochronic
a noh-excited state

and exhi bi t90831c dhoploment RATeese Preagedyittts folloying nggFigte change can appear

within mlliseconds to severa

m nut es,

such as from 20 seconds to 60

seconds. ExanpMeighiomoehn dixiegaland/ or phot osensitive conpositi

phot ochrom ¢

conposition ar

at | east parti
pol ymeri c mat
coatings in w
coating and ci
and/ or phot ocl
bound to a pol

ves [ﬂﬂA:U

l.n-a-non-lim

dPbl photoz
all'y bound

n
b

ting ’ :
aunpd ‘fﬂ”&??”ﬁ&?ﬁ“%@gé’&%‘%JE‘?'%?fe

h as by coval ent bondi ng, a

1 £
,TS 25 or—a

i ch the pho

tosénsitive conposition may mgrate

ons i ncl ude

nbodinent—the photosensitive

i with and/ or
bol ymer and/ or

@ngggﬁg@ab#E"conpUnean"rnwccnrras1 to sone

out of the

peballize |
\LONL.C...CONPO

Blutynbitd sddusir fatredlr Rrindicp kdthesesising.i
si.ti.aon_associated w.th. andlor..at

e conposition

l.east partially

yiér and/ of
o

FPORYE /AP EBIB GRERCST R cor da

hce with a
al m gration
br phot ochrom ¢

S. Application
t he col or ant

non-limting egppe-rent—ofrthe-presept—knventian:; rave—m-nt-m
out of the coating. Exanp“éh%ﬁgﬁﬂggﬁg??P@g Egﬁﬁo%?tions and/
conposi tions afgly et hods| Takotmkdk aghiEihemanargekdent ifred 1n U
Serial No. 104892.919, filed July 16, 2004.[0042] I|n _general
can b present |B#-Gny anoyftmsyhsliegegny ayadlablodrn BAY Healdskil-ed
col or effect. 8 Haniu O ;) ro 1nec .

present conposiTions, su¢ 25 fﬁoﬁlgrPo ﬂﬁ‘méight percent or
percent, wthggg@ht percerigfased on the Total weight of thi

vi sual and/ or
bercent of the
5 to 35 wei ght
conpositions.

a)

-

1 Frepared from a mixlure of the following ingredisnts: 632 grams: Quaterasry ammonium salt group contalning grind

rasin of Example C; 82 grama of O waler; 19 grams of n-Buloxypropanal; and 368 grams of STANN BO (Ri-n-tutyltin
oxida catalysl available trom Sankyo Organic Chemicals Go., Lid). The abave ingraddents were added In the ordur
shown untar high shepr agitation, After ingredients were lharaughly blendad, the pigment pasie was transterred to a
varial sand mill and ground te a Hegman valua of abatd 7.86,



[ 0043] The coating conpositions can conprise other optional materials well
known in the art of fornulated surface coatings, such as plasticizers,

ant i - oxi daot2et0/ds8asder ed amine |ight stabilizers, WV |igrCTalSs@0e2194 and
stabilizers, surfactants, flow control agents, thixotropic agents such as
bentonite clay, pignents, fillers, organic cosolvents, catalysts, including
phosphoni ¢ acids and ot her customary auxiliaries. [0044] In addition to the
mat eri al s descri bed above, the coating conposition can al so conprise an
organi ¢ solvent. Suitable organic solvents that can be used in the coating
conposi ti Omoircncl m@lﬁatﬁwn@émén&om lirbtsh=petsdcnwithhenighr esLidionlgs Pladedigra@phs as wel |

as _but y: i a\(}:\ﬁriluleo %nd)il)(en nnfla’@d ;;{TE tPre% 1er(?\{llr'\¥ lh ﬁ? grgr%’ZirQJa n(?e(?j@&nfaﬁduﬁ&sunﬁilher eof .

[ 0045] furt Eg e coating
conp05|t|oﬁ@gmﬁaﬁmﬁﬁﬁﬁmﬁﬁ@m rious coating Iayers descri bed herein can be
ei ther "one conponent” ("IK"), "twixampmgonent" ("2K"), or even

mul ti - conpeesit BesirpBisid i T, ex@&nﬁ«dmm@@@letw@ﬁfamnl 4t apyeasighbrie st dvd as
referring tré%w?ol&@ﬂﬁ%qh's&ﬂn wherisk A, Abhd Pfeidihe coating conponents are

mai ntai ned in the sane{rnnfﬂlnnr %ftnf manuf-acture—duri-ngy st orage, etc. A
2K conposition or nuW?Ft@@W@ &' conposi tion will be undefstood as

referring to a conmpEsiyi oM WRLELN VKl PHsFOITPONENts"are i nt ai ned
separately until just prior tjo application. A 1K or 2K coating conposition

can be applied to a[smbstrate sangi:€ured by any conventional neans, such as
by heating, forced air, _and tihe like.. [0046] The coating.conpositions that
formthe various coadiing Iayeﬁ@“@@%bribed herein can be deposited or

applied onto the substrate-ugi-n nﬁmbﬁehn+§y§ E&m#ﬂeﬂﬂ in the art.
For exanple, the coatihg conyp §PWV6 WCOUBHB m“%ﬁf?%ﬁ’io‘Whu substrate by

any of a variety of|ggithods tag] IE’rVe'GfIWdI Bk Bk ELRBAREL T, | Sprayi ng,
brushi ng, dipping, and/or roljl anong ot her nethods. Wien a

plurality of coatlnglm@np05|twgmsmawesappl|ed onto a substrate, it should
be noted that one cpating _conposition may be applied onto at |east a
portion of an under|38g coatjibhgateonposi ti on either after t{he under | yi ng
coating conposition coating

_has_beenwcuLeduoL_pL+e¢
cormposi t on bei ng cit BT, R SHRTL A EARIDE SR lgﬁiﬂ@;“‘egw:'ﬂnto an

under|ying coating @@ﬁE &mmm®mww ot et holfye EV@QG mﬁﬂwgr%gqm

thg w%;lerﬁfﬂ { buarl Carbitgl usrrnaj i 45{@4’? 51 frody B

conposi tions nmay begl ino 05|t|ons

| G !Io!d
may be cured usi ng ?\Qy&l{, gﬂ‘ﬂ?éﬁ”ﬁ)@/& in e Q,Jpﬁp:%cn@ P\ nis rygﬁ iy B H@Ut
limtation, thernalm@m&ﬂ mm d 28t Bliyrurd h@IUNEHe s n@ﬁM@@hMﬁM@mW@dwaﬁwon or by

any conbi nation thefigfi s erbRTE SRtiddt oi’téhiﬁ“ sl s eiktiat i on can
be carried out at tgm@@@@ﬁmw&swwmﬁcmmwwwemnewd%W@@@V%%ﬁ%s the curing
oper at ion can be CarF}ﬁff%p@jpm@ﬁf)f ”ﬁf«f}éﬂm a(ﬂyﬁl,ngnubu vy Egjmj 3|nWe 1(°;ré5[ldfh&1i3 ﬁ&éé%odl ment s,

the curi ng operati Og"lﬁﬁ@ﬁ 1€!§~$§:}£L*les@dnnﬂuh nﬁ&'ng E@Hﬂe bRl @Sne rrﬁd’]@lpm@cl hataveen any
conbi nati on of val ussspediapsgtiinavenie: deseiesk b &8 P4 1 WSS pragedilng sent ences,
inclusive of the recited values. For exanple, the curing operation can be
carried out at tenperatures rangi ngxfumamh 120C - 150C. It shoul d be noted,
hovever, t hgql OV\%rslnqglaH?i‘ AReE e&a‘?t{mefeé‘én%ﬁﬁe HBdard¥en 1S efdindnB@ReRSAry to
activate the curlﬁ% nec ani sms In certain enbodi nents, one or nore

of the coat¥#y" EYNEJEPYi ons descri bed herein
Weight (grams} | Material

14

°4]

18200 Cationic resin from Ex, B
571 Elaxiblizer that is deseribed in Bx. &
77 Blasticizar that 16 descrbed in Bx. B

4.3 Broplyena Glyrol monomeinyl ether from SASF Gorp.

17



is alowtenperature, noisture curable coating conpositions. As used
herein, the term"| ow tenperature, noisture curable" refers to coating
conposi t iwe0t01ss250f ol | owi ng application to a substrat epCans2aapaiibe of
curing in the presence of anbient air, the air having a relative humdity
of 10 %to 100 % such as 25 %to 80 % and a tenperature in the range of
-10C to 120"C, such as 5Cto 80C, in sone cases 10C to 60C and, in yet

ot her cases, 15C to 40C. [0049] The dry filmthickness of the coating

| ayers described herein can range fromO0.1 mcron to 500 mcrons. In other
enbodi ment s, theE Ty 111N LRiCK T8 Moadhobethel2bn FASTGS, $uch as 80
mcrons. For exanple. the dry film.thickness can range from15 mcrons to
60 m crons. [005‘@]0 Whi | e speeiiies Baiglrieertis B t he i nvention have been
described In det 3 W E}Iwat":’ apprectated-by-thoese-ski-ted in the art

t hat vari ous rmd fl cations an(f alternatives to those detaill s could be
devel oped in |ight of the overalt teachings of thé di sclosure. Accordingly,
the particular arrangenents di scl %ed ar, nmeant to be illustrative only and
not limting as to the scope of t 8Ation which is to be given the full
breadth of the cl ai ns appended and any and all eq UI val ents thereof.

Exanpl es E4fMI erttau (ﬁ?@gﬁ“ GHE | BATee Né%c?""i’PSNhe R‘%% Bnif @ PN YHHE prepar ed
froma m xtoenaf vidhie tealdopmiopgitibmgaite cinentitns 203818y 4ofndariodaild hker 1 (see
descripti O'?rﬁbQ)IILfBW)w triumty %@n fas l;\,@ﬁmad A8 %rn&ﬁh;@:ﬁ’m@méwsﬁ: 6 ethyl ene oxide

pol yol avai I.por.at.i.on) of dlethylene gl ycol nono
butyl ether fornmal, %J?me%”a’ﬁﬁc agsg (Epoxy reS| n avail abl e from Resol ution
Per f or mance Pr oduct Y5208 9y hizpheRalz A and 0.1 8g Tetronic 150R1
(Avail abl e from BASF Corporatijon), are charged to a 4 neck round bottom
flask, fit with a stusscer, tempewature mpasuring probe, N2 blanket and
Dean-Stark trap. The_m xture ils_heated t 75C and 34.7g of diethanoi am ne
i s added. The mi xt uté%lekot her U ifanicRs Gand is held for 30 minutes after
t he addition of the-diethanotamne—86-3g of am nopropyl diethanoiamne is
added, thetenperature is adjusted to 132C and the m xture is then held at
this tenpet4siireTe 6@U'E’b'ﬁc§ﬂ¥@eﬁm lites flash add stlfantg e xTaifaeed §irdslof sol vent
i n the Deamirbteartheat scifiion HEREYaaf tharhiiol umtit cisce sbistiop Guubethet ol @r an Xt ur e of
30. 5g sul fam i water, 1.15g 88% | actic acid and
66.3g of a |tt%|h\§lgrL?\g(§V|}n%g}tgggog}?%l%\f|&g% bel ow) The m xture is stirred for
30 mnutes. 1183g of deionized water is added and m xed in well. 1000g of
dei oni zed water is added and m xedxkmpiBE| . Sol vent and water are renpved
by vacuum HREX | Bilate Salutionhe 56| Sxagrioflegchies s iepdraign QL aeanE° dl¥iger sion i s
adj ust ed t @uid@n Yt i ABaiIB by iEPO b Ml ddpetinn Bate afthretisrekf Rdias idspar sion is

| ess t han Q, f|9./\|:[0052] Crosslinker 1 is prepared by adding 1320 g (10 eq.)
of Desnodur &5696 (MDI type isocyanate avail able from Bayer Corporation)
to a mxture of 92g- nol--456g9-propy-ene—glycol-—i40g--Macol 98 B (see
above), and 486 ( %g;'@t@‘@‘f”éhe MPYELI mono but yl

160.0 Dt water
30.2 Arninopropylsilesquioxane from Galest, Inc. as
WSA-0911

[0070] Combina the above ingredients and allow to mix for 20 minutes, After 20 minutes,
add 88% laclic acid untt pM reaches about §.5.
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el her for nual

and 93g net hyl i sobutyl

ket

is used as a rinse for the isocyanate.
| ncr ease wo 200A88zs0d the m xture is held until
i ndi cates the absence of

i socyanat e.

one.

68 g of nethylisobutyl

ket one

The tenperature is allowed to
t he i nf r acCeaSe@eOLI194N

[ 0053] Description of additive resin 1

[0054] Itens 1 and 2 are charged to a 4 neck round bottomflask, fit with a
stirrer, tenperature neasuring probe and N2 bl anket and m xed for 10
mnutes. Item3 is added and then Item4 is charged over about 1 hour
allowing the reaction mxture to exothbrmto a maxi num tenperature of 100C.
The m xture is then held at 100 Cgumtdd Cthe infrared spectrumindicates the

absence Ofwaﬁc
m Xxture is

ltem 7 is i"l*i&‘?'ﬁ'%bﬁd%owk}%‘i’”’?%%@dt”Y'f['aWYs"%{WdharH%@@'éFbP

pour e

qg%t %Oﬁz%preoxﬁ{@teﬁ%r}{plé &9&@25 ﬁ@g%pgfa@&n tohgm]{ngectfk ﬁ%ﬁ r
I an 5 o ffsipost e

resul ting ammanmsmmmbuWMWWSHadsa solids content of about 36% Exanple B

[0055] Cat, I\J\Pnlhp I‘Dr?‘ICI .M i 1 cattente—+est-n—was ptr-epar ed—froema—t—xtut e of

the foll ow ﬁ& %a gd %?a stirrer, tenperature neasuring probe, N2 Ianket
and Dean- Biigi K tTap i e @i iRopiiEnim e Gl e el w&tsmcmmmme@m-ww nut es.
Heating was stopped gnd itens 5, 6 and 7 (mxed) were added. The reaction
m Xt ure ex80her ns t o] dnteackiramicot ablhE eftG@esalbout 10 minutes. Itens| 8 and
9 (m xed) Lare..added.sl.cul.y...15-m-nut-es—af-t-ert-he--peak-exot-herm-t-epperat ur e

and the m xture is allowed to cool 7
of [027% ouEsnifnedim dhe mealensxod ey i e fepet atwiee.

a total

m xture are
and 14 whi &H

12,

RS ot et
13, anwﬂﬁﬂ t®b&0: C for 30 m nutes,

to 145C and held at this tenperature for

ltens 10 and 1 1 are

then added n@rﬂﬂ’ “ﬂ% riau%s\wgy Cabi® AU R HRpIERE of OdBoRbodig rb;a?gms 022 12

or ous agltatlon into a sol ution of
prepared by heating and stirring the m xture of

then cooling to 50C. The resin
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and hel d at that tenperature for about 1 hour

@,ramj @%gm%dan;yraa&ﬁgith§ Eﬁﬁéfﬂé ASEORY b ElkRde Ei Me,
& DB Py fon eyl Gho RS

i noted in the table above, the silane

the | socyap#sg

4 was

mat eri al

@%ntggt
reaction téWﬁ%?%Wﬁ?@“%&gyﬁ@W

the DI water belore adding it to the resin blend.

until

eria

| 5.

0 grams of

solution was diluted with about 20 grams of DI waler prior to addition. The remaining DI
water is then added to the container. Final bath solids were abowl 21.5% , with a pigment ta
binder ratio of about 0.14. The {est baths were ultraliltered 30% and replenished with only
frash DI waler. After ultrafiltration, paints 2,4, and 6 were made by post adding the amounts
listed In the table abave of D water, ytirium and/or sitane to paints 1, 3, and 5 respactively.

[0076]

Paint 7 was made by adding the catienic resin blend from Example Finto a 1 gallon

pastic container. The pigment paste is then diluted with about 806 grams of DI water and
added to the resin blend, The silane solution from example BB is diluted with the remalning
1 water and added to the mixture.
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hours until a stalled acid value of 70.6 was obtained. [0060] C 2 The

quat ernary ammoni um salt group-contai ning pol yner was prepared using the
fol | ow ngwprzomadsese. [ 0061] Material 1 was charged to aPswiusadoyp2agui pped 5
liter flask under mld agitation. Material 2 was then added fol |l owed by
material 3 and material 4. The reaction m xture washeated to about 140 0 C
, allowed to exothermto about 180 0C, then cooled to about 160 0C. and
held at that tenperature for about 1 hour. At that tine the polyneric
product had an epoxy equival ent wei ght of 982.9. The reaction m xture was

then cool eghoty aricemper @&rur@m@cfvmadmomtexm&eaa atreaphi{ohwére rempeaddeni al 5 was
added and the 1« ﬁmﬁ[eat%ch”@ :a?é'\@ RGﬁaeggtmng@ZG’I}% als atfv%étﬁ)é"‘-ﬁéh VQM t he
addi tion of mft Re

- over a

period of 25 avﬁl*watdé@wr ahel 9@196%@%@!696%% H"BW@@ WP?HEQ aams‘f P%'}‘?'Sof about
1428. 1 par s dog&lamefrghtxcotabdmm@m o eiflsivmtehigaiThe reacti on tenperature was
hel d at ab OF Iﬁ’l@ %PM@Q&JSM ey c@n&ghﬁns o\f"@&éxﬂpieg heth@&jth Ws‘r@ber of the

reaction pro uc |um sal t

gr oup- cont ﬁleﬁtf"ﬁa")pfeﬂn@m et ?*W&%ﬁb‘l gy Wﬁ%gnd?ﬁiﬁ‘g’ﬁgﬁ*vaf1'é%f{1§t8% Q/\nn?fﬁ about

334. 7 part Sotjtioneiogtutiontd eldchedepaitivent eardh VB 3l foliCas: 24 Bl comobsaP0-2Exanpl e D
[0062] Pi gimfta Bﬂ&tt@y.eﬂ Qb&e&%@“ﬂikﬁosﬂ@ﬁ(ﬁﬁl bess, trhecdaree passadie @i ®feda pi gment
paste sui t@\bgl1 elm”couse &0% e rodeposition bath conpositions of the
present i nVentd on. “[866 'Ib})] msnt paste was prepared with the foll ow ng
i ngr edi ent ﬁ}ﬂf‘ﬂoﬁzﬁﬂﬁ“ Thibe a«m%mirw@éﬁebhqwam ‘éﬂ‘af%UBS‘%Wd‘P sgeree it h a high
speed cow @&imﬂaﬂ%ai‘n@tﬁr 3@ Nut@BesioANsktdrnEm rdslilsathti e aspPrembretheM |1 Wit h
1.0-1 6mm r I about 7.
Ecarpl o & (UDGL] HEar A bn e i el B s AR e B on o
mast er bat EHME#-the resin blend that was used in the Paints 1, 3, and 5

bel ow ExanpigolF [466] Resin Blend 2: This exanpl e descri bes t he

preparati orpgThgaA(;hg%,ﬂpggk 88l bg,,hpfgms\g@rg géged in Paint 7 bel ow Exanple AA
[0067] Yttrium Sofuttony THi'S éxXadph ee UesEiumgsad e preparation of a

sol ubl e yt{ rRaim jsokrsi on feagG use Added he eloacix Aleposi ti on bath conpositions
of Paints P, #4, Jand3® in Tabl e 1.NONEe $0l ublogieyttri um sol uti on was prepared
froma mxiure of the flol law ng: NEMHB] To essuitably equipped 5 liter
flask add sulfanic acid and wateFroarid $tir for 20 jm nutes. Heat solution to
98C and then.holid ¥83il]| a ¥Peal scﬂEUtl n_i $O0%6t ained. Hold (or at |east 2

hours. All pw soljution tio cool K C. Ex I eﬂiB [ 0069] Sil ane Sol ution
1: This ex,.np‘ie deddti He- ,’r S e~n et—an—-af no silane sol ution that
is suitable iboi. use 94, n the.gl egt r'ddeéposi t i %that h co_rrposi ti ons of Paint s 3,
4, and 7 i p-Tabhe-1 0070 Eoe & heabove ingredi ents and all ow to m x
for 20 m nyut as. Af tae;lj 20 misput és, add 88% laetic acid until pH reaches
about 5.5. Exanplje CC FromEx |

7 448 778 BB YES.

[0081] The data reporled i table 2 ilustrates the improvement In post-QCT PATTI
adhesion when a silane and soluble yttrium salts are present in the electrodeposition baths

of the invention,
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[007X] Silane Solution 2: This exanple describes the preparation of m xture
of Bis (trinethoxysilylpropyl)amne and vinyltriacetoxysilane that is

sui t abl e wor2ou#88isn t he bl ectrodeposition bath conpositipomasedioBaiipas 5 and
6 . Weight (grams) Material 40.0 Bis (trinmethoxysilylpropyl)am ne avail abl e
fromGE Silicones as Silquest A-1 170 8.0 Vinyltriacetoxysilane avail abl e
fromGel st, Inc [0072] Conbine the above ingredients and allowto mx for
20 m nutes. [0073] The follow ng table provides the preparation of

el ectrodepostitlon bath conpositions of the invention: [0074] Table 1:

[ 0075] Pai pigtidelaided:and 5 were nmade by adding the cationic resin blend from
Exanpl e E ijnto a %ec%%! ;to%@ab%lcgsiﬁwbg n@%%ﬁﬁ'c@ﬁﬁrisinémfﬂ RhOTRRAY pAR%E QIS then
diluted with a_bo_uat,_ 0 rans o th wat er erore addi ng it to the resin
bl end. 11 sgtosen Hbicnend Hibp BleBb B0t ecBlnaRE LB A B YaSY dblt ed wi t h
about 20 gmaws of DI water prior to addition. The remaining D water is

then added,to tfe GONLALARL BbHAY BALAIISO bdRINEEEcAROYtwdreh 5% , Wi th a
pi gment to bi nder

_ ratio of about 0.14. The test bha . ltrafiltered
30% and r eﬁ?‘@ﬁ‘i"%WB'E”WQ”??”%%NW? PELHIE ‘\_-/\ll-%ﬁ'éaf“.ge’ﬁ? %@’r&’matlopg@%ie tration, paints
2,4, and 6 3wer ehmadetbdepgBate seriph gomprsileeerstdgl Pty vl bl e above
of DI wat ekgrogioh nhibitor RREM@r, silane to paints 1, 3, and 5 respectively.
[0076] Paint 7 'M\%Seleqﬁc%%pogﬂahﬁad%'am% éoﬁjﬁmﬁﬁﬁ 00k G 83l B! @Rgbid tRHExanpl e F
Stic contai ner.

into a 1 gallon pla

‘ , | r. The pi gment ste is then diluted with
about 50 graFgiopfnhibilor gRpREsesan® vele duelths ‘E“%'é@%”é"g’l@% %ﬁ@r‘f’gef’trg%ﬁ’é%gaibkane
sol ution freamexanppdenBB is diluted with the remaining D water and added

E‘;)the m th!”e-"ihg%Ee@]roc@ﬁb%nl@go%bﬁt)id%aci%ﬁboaﬁﬁﬁfﬁ@ﬁ%ﬁﬂg?@%!tainﬂ'l i ue (i(i)é)T E;Ego“gg
were conpared to exanple, \ L est . su rate was. 4, X0 . A an
EZG panel s a0 Qe CI%@%@H /‘\/\ﬁ%tth‘g E?W?fﬂ”‘\?a“l‘ %'Cﬁgpi]ee%r?g?%%ﬁ%l%%ﬁté s were not
pr et reat ed cprpwition. 0 el ectrocoati ng. These panels are avail able from ACT
Laboratori gs of il hibckbatResiMic Rbgan .colPRTB] aEmeimgofs tile el eetaodeposition
bat h conposjtions of. exanr . L& gl s6hd QURPRSiahed:0Nnt O

non- phosphaeieggéoég%qsﬁf‘bireof’%g@ gﬁ’&*@f"@ﬁ?@%@aﬁﬁﬁ% ze% gt eel panelas. eondi tions
for cati onisdveniedy yrsaeipsd ieyblsendf each were as fol l ows: 20-70 col unbs,
150- 200 vol#t's, afe B2QHetmitapieathating coumositorf dckaitthiockives svheinghegsiianed nj|'s. The

coat ed Sub%&]@tsﬁ»m%cwéz b NarRNuHBlBCHE I cRMENRE B3RP arfins, opékym nut es.
[ 0079] Each o th ated untreated steel test panels was subjected to

adhesi on té@?'i%@oﬁm%ﬂﬁ‘sﬁﬁr ' comet er PATTI 110 adhesion tester. The results
that are rdportEe getbirpofion caitng roapdonAecrdl tediitphndieeit i3 have been
subj ect ed t@chkBlohQmhRe SfaitoRdeRSinoummiinbrites HBOBO)] cobabl @in@: sIRATTI
Adhesi on {%95051 u%_)f}m%ﬁa%ns%&&fure (psl) [0081] The data reported in table
2 i1l ustrat®s { e inprovenent I n post-QCT PATTI adhesion _V\,ﬂqn silane and
sol ubl e yt t% i uni"ggleckodapasighicssdngy C?'W’Oﬁ‘%tﬁé?ﬂé%"tgr‘agé‘ﬁ‘&s S % ’ﬁ‘E

forming polymer comprises reactive functional groups and whersin the electrodepositable

coating composition further comprises (iv) a crosslinking agent that i reaclive with the

reactive functional groups of component (i).

10.  The electrodepositable coating composition according to claim 9, wherein the

alectrodepositable coating composition further comprises a ouiing catalyst,

11, Tha electrodepositable coating composition according to claim 10, whersin the curing

catalyst comprises an organotin compound, bieyelic guanidire, oy gombinations thereol.

12, A substrate costed with the electrodepositable coating composttion of claim 1.

13, The substrate according to claim 12, wherein said substeate 13 & not pretreated with a

phosphate or zirconium pretreatment solution prior to coating the substrate with the

plectrodepositable coating composition,
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of the invention.What Is clained : 1. An el ectrodepositable coating
conposition conprising (i) a filmformng polynmer, (ii) a corrosion

i nhi bi t orvoant)/g88150) a sil ane that does not contain an eChguSemooadiby

unsat urated double bond. 2 . The el ectrodepositable coating conposition
according to claim1l1, wherein the corrosion inhibitor conprises a rare
earth netal, a |lanthanlde, or conbinations thereof. 3. The

el ectrodepositabl e coating conposition according to claim2, wherein the
corrosion inhibitor Is yttrium 4 . The el ectrodepositable coating

conposi ti oy, acqns diReatd Qucdhadlh M kiawher, @ih@retnhlaid( dubdtra®Ois HaKbO&! wWitthi bi t or N
conpri ses L.oht . %.0of. i.n. sol i Of ot .BClL; posi tabl e
coating coPr%’S@ﬁei %ne.l é@%“frhgﬁee“%ghn? 'lr‘to%g";ﬁ)%jsf@gtﬁ gé‘ié‘g%%h}“%b%%@?ﬁ?on

accordi ng BEFUeHRPHA® CRRerePACHiAe (iii) silane conprises 5 weight %of the
total resim.solThdsupirate hecediec ta odiep 6 velkdire sgo atbstgle compasst tdlegh. 6. The

el ect r odepgjhiad Feof LIIMEECONPOSi tion according to claim1, wherein the

el ectrodepositagbl e coating conposition further conprises a si e t hat

Cont a1 ns. it et A IERTERE R oA AT aRa TRl & B finflhi]

el ect r odeppaines pterrigoatidy bowpesireirenilatest didvglas et gemnal cofM@rei n t he

si | ane conpi bis@icallylunnadrhienadubig morp (iv)andodaineing bgent et i§ waaibé aitathe gr oup
conpri ses " el L Qr et er.eof . 8. The
ol cct r odep il P2 BB Yok B s o iPRAIR ohORFa WRBLET) i 1 perei n the
el ect r odepdsi t dBF &loeiEEeRH 'bi@c?ﬂﬁﬁgi%’i’”B??‘t'P‘hFFQ‘i‘@f’nggBr‘?ﬁ‘F‘? d@s"BfUhiith, copper,

zi nc, sil vaplicadérr ic aniivirats and gfenbirnatdeonsirithen bkt pr@surd vdorbidistivddeposi t abl e
Coi’ﬂ' ng CO!%H%WTPND@@\?@@ @"E?Q M’lt@h %'a@!lfaﬂﬂt 190 Mh@ERb:Nhd e ﬁum%uﬁbéuféfc@r m ng

pol ymer conprises reactive functional groups and wherein -

B vt rodepBbPEarEeaBar G e SHELRe BAETEE Ao r T ELd Sy @

crosslinki ¢tignieagent that is reactive with the reactive functional groups of
conponent (4.) . TADelochbRpediiRGs £RFIRROSHIsAB frcaig iorginc tBYPOSHI hekilsaecor ding to
cLalm 9. o AR D% SlPaLECIEPARLIARS, O] B0, COBASL LD fukiher
conprises a curing catal yst. 11. e el ectrodepositable coating conposition
accor di ng 1% elamAnaions \%etei n the curing catal yst conprises an organotin
conpound, bd.cy@he deqpudpbdiiriecoadnry amomitieabicon®y thesis df whetéhn thAsEkabst r at e
coated W tf 1 hensdiget rodepositabl e coating conposition of claim1. 13. The

substrate accor.di t.o c.gﬁ' m 12. wherein said 3 prate i a In§§i pretreated
wth a phoggphalAg en;ﬂroﬁl?@g ‘:et?ﬂ‘%’ﬁ? 8?r?pé’§ﬁ%cﬁf§]p”s°’3}g ??%ﬁn p'rllgr'ﬁ){yoeé At ng the
substrat e Wivh anAdi)eh evinpsdeteposi t abl e coati ng conposition. 14. The substrate
according £0 CITad Mediddie bbiRRe] Ddagai @mPptanh ratuiig peshr atweeeid b a
phosphat e %h%ilﬁer&@%&r’gfm %nrapcﬁrglgent solution prior to coating the
substrate W PR The ect r‘pcfe'pos‘_ t abl % coati n% Corrﬁpsi é'i on. ‘15f ‘The
substrate &ccort AECICBROREPIAce3Ing iRBPEIAN S3PHTg UBSPIMRES WEIRSE Pies st eel |

application to a substrate and afier curing, demonstrates a burst pressure, when subjected

to the PATTI ADHESICN TEST, which is at least 100 pst greater than the burst pressure of

an electrodepositable coating composition that does not contaln i} yitrium and the (i)

aminosilane.

23, The electrodepositable coating composilion according o claim 20, wherein (i) the

fiim forming polymer comprises reactive functionat groups and  wherein  the

electrodepositable coating composilion further comprises {iv) a crosslinking agent thal s

reactive with the reactive functional groups of comporent {i).

24,  The alectrodepositable coating compaosition according to claim 23, whareln tha

alactrodepnsitabla coating comgosiiion further comprises (vi & ealalyst,

25, The eleclrodepositabio coating composition according to claim 24, wherein the

catalysls comprises dibuiyl tin oxide, bieyclic guanidine, or combinations thereof,
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gal vani zed steel, or alumnum 16. An el ectrodepositable coating
conposition consisting essentially of (i) a filmform ng pol ymer conprising
reacti ve wornotoesszb groups, (ii) yttiium (iii) a silanecrhstoidoesnot
contain an ethyl enically unsaturated double bond; (iv) a crosslinking agent
that is reactive with the reactive functional groups of the filmformng
polymer; and (v) a catalyst. 17. The el ectrodepositabl e coating conposition
according to claim 16, wherein after application to a substrate and after
curing, denonstrates a burst pressure, when subjected to the PATTI ADHESI ON
TEST, whi chs.i s Aatibdire@sbatdO6th peiclegirelatcaitablelveating benpbsicstof geieg&ur e of an

el ectrodepositabl e coating conposition that does not contain (ii) yttrium
and the (lii) silane. 18. The el ectrodepositable coating conposition
according to claim 16, wherein the silane conprises a functional group, and
wherein the functional group conprises am no, epoxy, thiol, or conbinations
thereof. 19. The el ectrodepositable coating conposition according to claim
1, wherein the silane is an am nosilane. 20. An el ectrodepositable coating
conmposition conprising (i) a filmformng polymer, (ii) yttrium and (iii)
an amnosilane. 2 1 . The el ectrodepositabl e coating conposition according
to claim 20, wherein the am nosilane conprises a functional group. 22. The
el ectrodepositabl e coating conposition according to claim20, wherein after
application to a substrate and after curing, denonstrates a burst pressure,
when subjected to the PATTI ADHESI ON TEST, which is at |east 100 psi

greater than the burst pressure of an el ectrodepositable coating
conposition that does not contain (ii) yttriumand the (iii) am nosil ane.
23. The el ectrodepositabl e coating conposition according to claim 20,
wherein (i) the filmform ng polyner conprises reactive functional groups
and wherein the el ectrodepositable coating conposition further conprises
(iv) a crosslinking agent that is reactive with the reactive functional
groups of conponent (i). 24. The el ectrodepositable coating conposition
according to claim 23, wherein the el ectrodepositabl e coating conposition
further conprises (v) a catalyst. 25. The el ectrodepositable coating
conposition according to claim 24, wherein the catal ysts conprises dibutyl
tin oxide, bicyclic guanidine, or conbinations thereof.26. A substrate
coated with the el ectrodepositabl coating conposition of claim20.
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