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RET/ US981 27685 METHOD AND COWP CORATI NG VI TREOUZB Atfié 20625

- W TH RADI ATI ON CURABLE | NKS HAVI |“ ADHESI ON AND DURABI LI TY 5 This
appl i cation is a continuation-in- par. a Provisional patent j o]y
serial nunbé&YOBYIHEY8, 856, filed Dece &f 29, 1997. Techni cal PIfl“l lel%dségé#he

invention is in the field of applying decorative indicia to substrates such
as glass and other vitreous articles, j rticular pre-treating
articles to be decoratMBT %QQ%@NB&WEQWE@M&&% the inla to
exhibit inproved adhesigRECUS MNCLEsWHtm@JDrmwNC@mBmound of the

I nvention Commercial ceram. ¢ and assvvar n cqrating by applying
a pattern in colored ink IDYRS R s IMERG If:lﬁeAé §¥Cﬁj‘§t§"ﬁjth screen

printing, offset printing, or any ot mgrrRABIEdty application techni que. The
glass i then baked art high Tenperatures to pbond the indicra to the glass
surface.” This process, sonetines referred to as applied ceram c | abel] ng 20
(ACL), exhi bit s Thisrapglisativnasbaeitinuaipn-émparhef & Rroviserabpatent anplicatinm serial
heavy met al g, Qldwm% 4d ﬁlé?irlg hfbe?% vegys {VOC=s). Both VOC=s and heavy
nmetal s are un esi ra fromt envi ronnent al point of view Second, ACL
requires high tenperature ovens for the baking step, which results in

consi derably energy usage and an incigagsd;ppigntial for worker injury due
to the high tenmperatures at which thﬁmperat es. Moreover, the high
t enper atigr e overide dpventsmpisrisithaticld oftpnviogulccgrridveindisia oqubpirien such as glass
e @ oCORR BAPhEols A00I:SRAG ® bALAGL Rir 0 J\?@I'n%%ﬁcl% Bbe Hé’c’&gatedJ§.'ﬁh0f
radi ati on cura ar travi ol et atron cura organic
pi gment ed uram@mrmurai&@katq W5©ﬂlegD1§§Q eahdvltommveduadhmrsmbﬁ sifegls i s very
desirable. ;(y@api ¢ inks generally can be cured by exposure to radiation,
such as WV 30 radiation, thus obviating the need for high tenperature
baking. In addition, UV curable organic inks can be fornulated to contain
little or. no VOC=s or other nonagi&piband Bk ¥NhSentidae Problemwith organic
inks ishat they often do not exnhibit adhesron equi valent to that obtained
with ACL. d ass C%@mra@bcqmn%@mwa@aﬁpﬁﬁmé@@rmtbymb%aya%qmmhgent
qual i ty corpfplg e 3h he &@ﬁ@é‘gfﬂﬁg se&t,fateewirﬁsé&ﬁnmm CHrehct pmklﬁ%l&ah Bther

cont ai ner. For exanpl e, decorative indicia on cé€ftain type ever age
bottles nusiregjepahisasion éeOhmqﬁst dhe gBss isthenbakezd et bigh cméwé t@ Gonghthsr
having a t efmen 38 We@ R sifack: Thil prBd8s %H{eilmegFe l?fpcpt%%% lied cdraitié lag&ﬁ%GG*
28 June 2002 BYO 991"33906 PCT/ U89p8127685 to solutions of "caustic base f

ext endedgpéAChbisexbibits rertaindrasybagks. dAfterethp dnlaeampasitions gontaimbegayy metals and
conti nui ng v@fafuﬂ:rcgrgﬁrﬁc §QUOMHS Al @3 Bdth SHEH! A Real P kRt gkeWnldbdiG8le from the

decorati ng net hods which Er ovi de decorative i ndicia having durability and
adhesi on e&BY‘W‘ﬁ’@mﬁﬁ viewt Seeend, AfClo pauires bighteraparaiieheysss forgthe paking
provide a GRAPRAichir&RIt & QRskRES é?feré%}r\?sa%é %@&w&cyaaéédw&m rdr%&ﬁernm&y
to application of radiation curable 1mks To cause the inks to exhib

i mproved ddérak Yedjehda@peranses Brvhighthe precess eperatpe Mﬁrﬁ@m:méhp high fﬁtmwamede
a nmethod f QReflfe Ef&aﬁlwqum&rs%%s ieds! dlegiphichiitdr £QIROSHsi QI NEE: Watd
cause t radi ation curable inks subsequently applied to to 10 the article,
to exhi bit 1? fASEBIFed adhesi on and durability. An object of the invention is

to provide a metdypde bitfer RO L bﬂgdﬁb&%mﬁﬂl‘é %H’I@Jlaﬂ' El'h%@ib?etm)%cﬁﬁuyﬁ th
radi ati on curable ink conpositions wh exhi roved adhesi'on and

dur abi | i t y curables greaive pigmeRied kst ii‘@ﬁfaﬂ?@ qf rg\baéﬁ@vdmthebwﬁp%%@a@nﬁétmwﬁ or

appl yi ng dejegiradid. V@rg'aﬁ@'lﬂtsa%eh@rall?@aﬁyé taee b?fex St tber%ﬁn@d tsher & ©OMPri sing
the steps of: (a) applying surface o eartlceaprlrrer

conposi t or‘ia@étl*ﬂ"afhﬂs ﬁBV’&tlgg)Wé’ﬁF frdigh eawsratyrg bakjast Inadiiion WY cpsblei ng a
¢hem cal Ob%%iinlkeinlﬁ?&ﬂx BB ritateds chitaiblfile or no VOC=s or other nonaqueous solvents.

One problem with organic inks is that they often do not exhibit adhesion equivalent to that

obtained with ACL. Glass beverage and cosmetic containers must pass very stringent
quality control tests, depending on the material which is sold in the container. For example,
the decorative indicia on certain types of beverage bottles must be able to withstand

35 . .
pasteurization (exposure to water having a temperature of 70° C. for one hour), or exposure
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20 vitreous article ané an organic, radiation curable conposition, (b) a f
t ar t he primer conposition is substantially dry, appbgi Ganadn200ganic
‘radi ation curable ink conposi tion over the primer conposition in a desired
desi gn, (cwoausBgeg the organic ink conposition on the arti clPETHSIBRESI ng
it to the radiation by which it is curable, thereby causing the coupling
agent to forma chem cal bond between 25 the surface of the vitreous

articl e andsdlhgorsuwfedusticrase foriexkendedpesodsi afnimeTdteldvatedriemparatakeso conpri ses

a nmet hod for ati.n vitre [

organi c radi at .L@HE ‘ﬁ?%‘%d?gcafé‘é%%% ?@n?%gor@ugat&agﬁ%l ?‘gfl?\agpealp&}% é/‘%&r)\%ﬂ% § said
articl e adpecaratixig methods wthidrprovidp desoragye imdiorehayting ddrabihiey anok asdhesion
coerOS|t|onui 71%“39. gt% r, 30 0.01-20% of a silane coupl i ng agent havi ng
the gener &RUFBFALLAAGE ~ - SiX3.a (CH3)a whereinn =0-3 35 a = 0-2
WD 991 33906 28 A&uoigecﬂ&ﬁZh@ﬁTéMEﬁﬂs 29 pRIvidE a:compd%;ndﬁl-lﬁiaelﬁsgtd OripreaDEing

s I e e e R R e e A RS Pk o e

-OCzH400|—l$mpx=o(ve]tdhta)>ﬂtﬁ§adﬁd adhesi@R, where Ris a C, _z straight or branched

chain al kyI Pﬂ\&de‘]ﬁt Qftt er’%wentﬁmk\é A kaer\X g %@rg?rg t eﬁtu&% \C?’lfre s?%\glicl%g’ % of

a noni oni c sur I's a y ehet acid 1
~ ester. Tithd compusitam whisb vab mpusesihs r&dtq.tranmrabrk@mke smbanuenﬂp appladdi tatto on

curabl g, nl c npri s f th conposi tion: 75-99.99%
wat er, Ei8. B‘lc-afﬁé}f ex}’g’qﬁ g?%oved phfﬁén%%ﬁfl} ﬁg@ ng the general fornula: ~0
.Y (CH~~ Si )écfaobjec(t@ﬂﬂ)eamvwmroal in toprovileZ method f& décoratihpiglasChtiduther,

CH2=CC00- ’v1treous zgrt_l-cgcsx&nth gc_ll?atlon curabrézmggomposmo% which%\I)_(ﬁlblt(l\’llnpr(;\I\J_| 5 (a%}o%NH_

30
and durability.

15 Summary of the Invention

The invention comprises a method for applying decorative indicia to the surface of a
vitreous article comprising the steps of:
(a) applying to the surface of the article a primer composition containing a solvent
and a coupling agent capable of forming a chemical bond between the surface of the
7( Vitreous article and an organic, radiation curable composition,
(b) after the primer composition is substantially dry, applying an organic
radiation curable ink composition over the primer composition in a desired design,
(c) curing the organic ink composition on the article by exposing it to the radiation
by which it is curable, thereby causing the coupling agent to form a chemical bond between
o5 the surface of the vitreous article and the cured organic ink composition.
The invention also comprises a method for pre-treating a vitreous article prior to
application of organic radiation curable decorative indicia, comprising applying to said
. article a primer composition comprising, by weight of the total composition:
75-99.99% water,

0.01-20% of a silane coupling agent having the general formula:

IL Y——(CHyp), — SiXsa

(CHS)a

30

wherein n = 0-3

15 a=0-2



35" H2C N OH2C CH, or CH2- CH(CHy O; N _,_ 28 June 2002 w0 99l 33906
PCTI US981 27685 X i s each i ndependently - C|—|3) -d, -OCOR,

- OCZH, OCH3, (OC—H4) ZOCH3, or -OR, where Ris a C, 20 48 rkemi202 pranched
chain al ky P is a C _3 alkyl or alkenyl, and y IS 1-3c1hud¥RAi649% of
a nonionic sur actant which is a polyethylene egcoI gl yceryl fatty acid 5
ester. Detailed Description All percentages nentioned herein are
per cent ages by wei ght unl ess otherw se indicated. 10 The term "vitreous
article" wherY ashdid,, iGH.zCtiarCHrCeCODL, ICHAFEHCOOR tGHyNH-H BiHL-CAklEi-, diSas s,
ceramic, tile, and simlar vitrjeous materials. The articles which may be
decorated or printed according the nmethod of the invention nmay be in any
shape or form such as a contal r, sheet, tile, figurine, or the like. In
the preferred errb{g [‘T'El? t.he invention the article is nade of glass or
ceramig and is a C ?-Nguch as a cosnetic or beverage 15 contai ner.
The nmet hod of the invention and the conpositions used in the nethod are
further described el ow. THE COVPOSI TOONS USED i N THE METHOD OF THE
| NVENTI ON 1. The Prijmer; Conpositio éﬂ;70\~e primer conpositions which are
used to pre-treat thIQC‘ﬂl—treous_,,rartl @..decoration with the
radi ation curable in ontain a sol vent r@qg" coupl i ng agent capabl e of
form ng a chem cal bo bet ween the surface of a vitreous article and an
organi ¢_radi ation curabl e conposition. The prinmer conposition may al so
cont ai A0ot her i ngredi ents such as surfactants, and other materi al s.

Surfactants wi 1yt id 45k GRpkfiRniiLEADI LILDG Leveilooa ocapabictil of the
pI’II’T'EI' co OSItIOﬂ . BI’II’T’EI’ OSItIOﬂIS better to V\Bt t he

surface t ®ORnvhsreR ls|asCam§1rals tOfd?fémthﬁ’é chaigiabient (ﬂadéijrl%l%?myl orgkeidi t i ons
w Il appl %n@f j&vgnlyy. lal The Solvent The solvent may be aqueous or

non- aqueous or a m xt'ure of both types of solvents, 30 provided the

coupl i ng agent 0081280 upf &nemionie s @ﬁ%bvlécfhtsrix;&&xréhugn%lw@rsﬂxcerﬁ@@demd

al i phaykceqér. aromati c ketones such as acetone, diacetone al cohol,

di hydroxyacetone, . eth butyl val erol actone, nethyl eth ket one, and the
like; aliphatiéhginvgn %%lﬁ%cweraﬁf?é|a§)r§n<arwoa§mﬁ@9ﬁ£9fd1adlaé%ﬁl§ﬁ6lp inlgenzy|

al cohol , &uthpriaigt, BeRGdightuftexsRd @BapesitioRut yl  al cohol , _
noI) t-butyl al cohol, butylene egcoI di et hyl ene

3net hyl - 3- net h X
gl ycol, abiety ég cﬁh’éief’ propyl ene car bonat e, hexyl al cohol , i sopropanol,
and the like; gbyook; st dsilahe cB88pIRigSageit having the general formula:

20 1L Y —(CH,), — SiX3.4
(CH3)a
wherein n = 0-3
a=0-2
25 Y = -NH,, CH,=CH-, CH,=C-COO-, CH,=CH-COO-, CHy-NH-, NH,-CO-NH-, HS-,
CH,
-Cl, NH{CH,),NH-,
30 H,_cl:— til ' o)
HCCH o

CHy— CH+(CH), G-,

Y,

35



28 June 2002 CVO 991 33906 PCTI US98127685 such as butyl acetate, ethyl
‘acetate, etc. Al so suitable as non-aqueous solvents are 2% une 299%ear or
‘cyclic silicones such as cycl onet hi cone or di nethicone, or volatile
paraffinic hydrocarbons. The prinmer conposition conprises 7~-99.99%

pref er abl yw8B»9839%6% nore preferably 90-99% of the sol vent, RHYETI824685
preferably water. (bl The Coupling Aeent The coupling agent is a conpound
capabl e of form ng a chem cal bond between the surface of a vitreous

article and t héimg?ahmdeppa@hnalm OhL; il aEOR o mPEsiiQEH;, -(HaHOEbuey
article i spReRpLalR néd ShainAREIAMIR TBREY | Alio i ARefas free
functi onal grouprg s%caﬁ@gg %ﬂ [ggéroupsal ?égerabl Y, brgndl ngerﬁ{:at
occurs bet3@ny tde kolp I|ng agent 10 and the inorganic surface is via the
formation of hygkege, APy WRGEh 1Epd1y @Ry IBNEE QXM ol PRSP Lcid he
i norganic subst?’gte angp ﬂén r?(r:g{“?%ﬁg‘t gr oupstshe%flytﬁ)egco%tg é(lgﬂ(faeg}le{nttt) A
sone |ﬁstaﬂieres t he hydrophilic functional groups of the coupling agent are
formed when t he coupling agent conmes into contact with water. For exanpl e,
in the case where the coupling agent is an al koxy silane, the al koxy groups
present in the silane tend to hydrxtailed DeScripiion exposure to water to form
hydr oxyl group g t he
functi onal roa‘[l)s&? % %§%J&§P§éégﬁé§§g%%c‘gﬁé%%§?g ﬁ‘{}%h& ug%g%‘gtgl%% as
hydr oxyl , lﬂdy@tedxy pol yet hyl eneoxy, carboxyl ate, sul fonate, sulfate,
phosphage, am ‘ |

% The 1P “Witkddhs 2BFIL h@%%oisgd Trhgcrcg?dém:%?ﬂhgﬂéaﬂ%n@ sh&llmean

conp05|t|on general ly conpri ses nor e

. pr ef er abl glags, ceragyg, dile,rand strailas) vifmepus grateria wTheeaxacL@awhalyn@r bodecemied 9mg
agents wi ‘Jrlmtgﬁ Qé/do%n%% ﬁtetxﬁﬁtﬁo@t)f feRleRbon 1S H@rlﬁfa%ﬂ%%e%? ,QcRESHLS are
silanes. 1Tn this cas ondi ng at occurs between the silane coupling
agent andcamieinemsheshiile figuringcer tb¢ llkfheln\ﬁht predersedrambadimentjof the igvenion the
for mat i on,giehy Hagg 8P Bi fEOXydn A £ of BRctdr 9ani c
mat eri al gct hg{a r%‘éﬁggﬁéﬁﬁ%ﬂ a%? ‘h%l éloéxﬁgagrégﬁlgg 8f tﬁe&gl | ane
whi ch & ecqrmlnerd WBV Tht %p%tesnwtmhen%themelprogn@m viedlin greonpbod atedurther s
exposed t . MBbL&l heldW. €Xanpl e of this reaction is set forth below 30 35 -5
Oor CH2- CHCH20-; X=-0rR -C, -OCCH3 OW 99133906 Silane 5 10
Silanol OOCCH3 1 | CHB- GGO(CHZ)B Si-OCCH3 Il | CH2 OCH3 Hydrolysis in
aqueous sol ut i opEH-OVEBSIFTONS USER)R- S GETIbISUR ik 28 vENEORO02

PCTI US98/ 27685 Thus. 1t shoul d be understood that whén the siTane in an
aqueous sble@Bﬁﬂl—LQQMresent 1 Sinthe "silanol" form Suitable

si | aneg, i ncl udend paser bampatstidhiaviansealsed RF prltat the vitreous article prior to

decoration with the radiation curable ink contain a solvent and a coupling agent capable of

forming a chemical bond between the surface of a vitreous article and an organic radiation
curable composition. The primer composition may also contain other ingredients such as
surfactants, and other materials. Surfactants will improve the wettability and levelling
55 capability of the primer composition, i.e. the primer composition is better able to wet the
surface to which it is applied, and the radiation curable ink compositions will apply more
evenly.
(a)_The Solvent

The solvent may be aqueous or non-aqueous or a mixture of both types of solvents,

30 provided the coupling agent is soluble in it. Suitable non-aqueous solvents include aliphatic
or aromatic ketones such as acetone, diacetone alcohol, dihydroxyacetone, ethyl butyl
valerolactone, methyl ethyl ketone, and the like; aliphatic or aromatic alcohols such as
methanol, propanol, benzy! alcohol, butoxyethanol, butoxypropanol, butyl alcohol, 3-
methyl-3-methoxy-butanol, t-buty! alcohol, butylene glycol, diethylene glycol, abietyl

15 alcohol, propylene carbonate, hexy! alcohol, isopropanol, and the like; glycol ethers; esters

-4-



. Y-(CHz)~-Si X3, wherein n = 0-3, Y = HN, CH=CH,6 CH2=CCOO, HS-, -G,
20 CHs 25 30 R = C,_zo strai ght or branched chain al kyI prefmalhrhglzm hyl
or ethyt. Also suitable are siianes having the general formula: ° (CH~~

-Si X3.a 35 CHB)a -6 28 June 2002 WD 991 33906 PCT/ US98/ WGEFT»%E&@&%n =
0-3 a = 0-2V9233%fp, CcHe=CH-, CHZGCOO CH2=CH COO-, GH3-N 2'CO NH-,
HS-, S CHs CI NH2(CI—|2)2NH- H2C- H2C CH, or CH- CH (CHyO; 10 N X

i s each |nd ~~ -

LeR wher SR ga%ﬂcems%wﬁﬁtﬁ&e B %n%w%@e&ﬁm a%"i?&f Soilfds R E _3
al kyl or alluieaﬂw ¢yclicjsilidoaeeiueh Bs apdorRethivoac pr dihentkibone, aetzcklyﬂlle@araéﬁﬂnyl and
y is 1-3. [EX es of.silanes havi as. are

Hul s Anerll@’éia %Wr’él Fpnﬂﬁrlcﬂﬁ’pfgﬂﬁlb‘é?mf"ﬂgsgirégog%ﬁ)r%\fﬁ Ey%grq S(Smore

t r adenanesprefeaatty YOAIRLL tht kOlverdVEBicR, is AMdipally wlat&l, 1211, | 302, 1~0-,
1506, DAMO, DA T~ 1 11 . TRLAMD) 2201, I MEO, MEMO-E, GLYMO, MIMO, 3201,
3403, TMO, , uT~' 1 CEOQ, SILFIN, HS 2629, HS27~9, HS

2781, HS 277a aﬁble tdﬁxp&ﬁﬁ&gerandathapdamid&ap@lbef f@ng@méhmtalmoad bsiveanes:
such as thos atent. ng.

i ncor por atsé‘tﬁ f &CQH%H‘CErBé’déF%Brg%‘l 1 %ha longﬂr@ﬁ%oclp\é@ﬁg@opagﬁgvgf%us

acryl oxyf uardbliedﬂginceall)admﬁpms&d llargeinof i morgamc material which has free functional groups
3- met hacr ~, ~| oxypr o trinet e Itr met hoxysi |

> ot hacr YIRS PRUPRY SrRES s Hbk RS vonti bl SRR b BT R

3- net hato yirmbqyiaumgéxnc kxﬁféfvaxysualtm&)m%moﬁlﬂmmcbpyﬂi maimthoetysen thediee
2rrethacry ethyl triethoxysil ane -acryl o Itrleth sil ape

Parti cul arI %?f é@é‘?‘fp&f’%&]{‘% 8015 ghﬁ"ﬁ‘éﬁ}t@/ %C% £LoUps 0 TiHe coupti Png agen?
3- gl yci doxinpoaiyinstandes] thehydiophilie fanmﬂiowal\@ou;ss Gf-the cmhhgxgmtla;e ﬂophecpwhen
met hacryl at e. edi en

1 t]
contain va 88‘%‘9&(%8@16“%1%06??5 1{)§rco§1@8hw§g “saufiff §8f g)f‘ﬁ(%p e‘I”é (iaggw S%{ﬁﬁ%
vi scosity dftmrbllﬁg egeant ismdalkbey bildoe, the alkoxy groups present in the silane tend to hydrolyze

15 upon exposure to water to form hydroxyl groups, and thus the silane becomes a silanol.
Preferably the functional groups of the coupling agent are hydrophilic groups such as
hydroxyl, hydroxy-polyethyleneoxy, carboxylate, sulfonate, sulfate, phosphate, amine, or
mixtures thereof. The coupling agent/ solvent composition generally comprises 0.01-25%,
preferably 0.05-15%, more preferably 0.1-10% of the coupling agent. While a variety of

70 coupling agents will provide this type of bonding, the preferred coupling agents are silanes.
In this case, the bonding that occurs between the silane coupling agent and the inorganic
surface of the vitreous material is via the formation of hydrogen bonds between the
hydroxyl groups of the inorganic material and the hydrophilic, preferably hydroxyl, groups
of the silane which are formed by hydrolysis of the silane functional groups once it is

25 exposed to water. An example of this reaction is set forth below:

30
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Preferably, the primer conposition contains 0.001-20% preferably 0.01-1
S% nore preferably 0.05-10% of a surfactant which nay be cat2®dure 2002

ani oni ¢, anphoteric, 35 ~tterionic, or nonionic. Suitable anphoteric
surfactants are generally derivatives of -, -_ WD 99/3390 12,2002
PCT/U8981?}Y@8§W§P?phatic secondary or tertiary anines mherepﬁ%@ﬁéypgsg
aliphatic radical is a straight or branched chain alkyl of 8 to 18 carbon
atons and the other aliphatic radical contains an anionic group such as

car boxy, sulfonate, sulfate, phoEﬁhate, orOPHgsphonat e. Sui t abl e
zwitterionic surfactants include“betaines,|as well as those of the general
formula: (B3~ RT-- Y- CH2- Z Wher ei n R ' contains an allyl, alkenyl or
hydroxy al®¥radical of frGhgdb&uO-(Ep)sdiddeHE8 carbon atoms, fromO to
about 10 ethyl ene oxide noietids and 0 or I glyceryl moiety; Y is 10

sel ected fromthe group consistGhg of niti g, phosphorus, and sul fur
atons; R3 is an atLyl or nonohydroxyal kyl group containing about 1 to 3
carbon atons; is 1 when Yis a sulfur atom and 2 when Y is a nitrogen or
phosphorus ato R~ is an alkylenfaﬁr h.dro§égl "yl ene of fromabout 1 to
about 4 carbon|atoms, and Z is a FUEPIS SLABEPLSHYYRR t he group consi sting
of carboxylate] sul fonate, sulfate, phosphonatie, and phosphate groups.
Suitabl e 15 an¥onic surfactants inglude al k et her sul fates and

sul fonates, as well as succinates, succininahe, and ol ef n sul fonates.

Pr ef er alfl ySilahbdle surfactant i . géi 37 urd:asf@ant . Nonionic surfactants
are general ly conpounds prodgégheby(?Hgﬁééﬁégﬁggtion of al kyl ene oxi de
groups with a hydrophobic conpoqé Cl asses ~gf, noni onic surfactants are: 20
(a) Long chain dial kyl sulfoxide ontainin&ﬂéne short chain al kyl or
hydroxy al kyl radical of fromabout 1 to 3 carbon atons and one | ong

hydr ophobi ¢ chain which nmay be an al kyl, al kenyl, hydroxyal kyl, or

ket oal | yl Thaelicsioutdbé andursigod thavwkdinthe sfakedin 20 aqasdigRoARiONE, maY berpfeséa 10

et hyl ene oxi.de, noi efi.es nd, 0 qr 1.gl,yceryl nmoiety. (b | yspr bates, such
e L uorias X B SRRt ki  GRigef alinas BhHi ettt PR ek B LRovRR e -
sucrose cdcoat €f-(GHgy 8K, heesivat e, and so on. (c) Pol yethyl ene oxide
condensat es of qlbﬁg phenol s, for exanple the condensation products of

al kyl phenol's Havrng an al kyl group of 6 to 20 carbon atoms with ethyl ene
oxi de being present in amounts of about 10 to 60 nol es of ethyl ene oxide
per nol e of al>tyl phehslHN-d¢HESG e fdhECobOpr ddSet-€l,0f et hyl ene oxide with
the reaction product of propylene oxide 30 ~d ethyl ene diamne. (e)
Condensgf i on products of aliphatic alcohqls having 8 to 18 carbon atons

wi th ethylene oxide, for exanple a coconut'3al cohol /et hyl ene oxi de
condensate having 10 to 30 nol es of ethylene oxide per nole of coconut

al cohol, the coconut al cohol fr@ction having 10 to 14 carbon atons. 35

Long chain tertiary am ne oxid sbsuch as those corresponding to the general
formula: _g_ 28 June 202 Yéﬁﬁﬁaggﬁgg‘R’R’R’No PCT/ US98127685 wherein R,
contains an al kyl, alkenyl o } (yal I yl radical ranging from about 8
to 18 carbon atonms in length, fromO to about 10 ethyl ene oxi de noieties,
and frodd 0 to about

X=-0R, -Cl, -O-C-CH;

O
30
R =C |, straight or branched chain alkyl, preferably methyl or ethyl.
Also suitable are silanes having the general formula:
Y— (CHyp), — SiXsa



1 glyceryl nmoiety and R~ and R3 are each al kyl or nonohydroxyal |yl groups
—gontai ning fromabout 1 to about 3 carbon atoms. (g) Long chaisnjuner2002ry
phosphi ne oxi des corresponding to the general fornula: RR R~PC)mherein R
contai ns an alk%I al kenyl, or nonohydroxyal kyl radi cal haV|Pg Tfishd
carbon at on®O ¥P38%60- 10 et hyl ene oxide noieties and 0 or 1 gl yeery nD|et
and RZ and R~ are each 10 allyl or nonohydroxyal kyl group contai ni ng from
about 1 to carbon atons. (h) Al yl polysaccharides having a hydrophobic
group of 6“YCHY! ™ B’gferably 10, carbon atoms and a pol ysaccharide group
such as gl ucosea=grbactose, etc. Suitable allyl polysaccharides are octyl,
nonydecyl, undecyl dodecyl, tridecyi, tetradecyl, pentadecyl, hexadecyl,
hept adecyl, and- qquadﬁgs!dm @H+C-UOO- cH?t-mcomengNH-  NHL-Cexpg| Msosi des,
15 gal act osi des, |act osi des, rcoses uct osi des, fructoses, and so on.
(i) Pol gethylene glycol (PEGD g ceryl fatty esters, which are the reaction
product of pol yet hyl ene gl ycol, iycerin, and fatty acids. Suitable PEG
glyceryl fatty esters nmay be nonoesters, diesters, or triesters. Such
conpounds are manuf@chidz Uzﬂ#*@bldschnldt Cbrporatlon under the TAGAT
tradenane. Suitable nonoesters include, for exanple, those having the
general fornul a: l_ , CH( OH) CH, ( O4t-CHZ) ~OH wherein n is 2-200 and

RC(O) - is a hydroca yI arbonyl group rein Ris an aliphatic radical
having 7 to 30, prefgi@bHy 8- 2 car @\%#% %) QO her nonionic
surfactdafts that may é used |ncI ud 1(C,.6)pol yhydroxy fatty
acid am des such as C, B met hyl gl ucam des, N-al koxy pol yhydroxy fatty
acid am des, N propyl rt"hrough N-hexyl C, Z.,B glucanm des and so on. Q her
sui tabl e noni oni c surfact ants include fluorinated nonionic surfactants. The

term"fluorinat nonj y.c. surta n corrpound
havi ng at | east %ghs eaF B?ﬂdﬁ“‘ ;(ﬁ%hp lopsggﬁil é}é;ﬁ@cﬁf f(ggél?l)gj&q

hydr ophi | i €OR)fwhigre @rlspcﬁpjoounam}il(brlﬁxmafbéc%haui alkylc Ansé B isscCapdikylaralizayl,f ort h
in U S ich.i ncoy por at ed by reference.

Al so swlgaﬁ Ereé{‘rnlgaf‘#a{o% g:&a\rg?sﬁﬁe hé PX%‘L Lg t hose narketed under

t he Fl uorad traﬂearaplles bj?sl&nM lmmhyaba'm&)anﬁllamareabmmohﬂby HalsfAantaod Gow

i ncl ude fl i d ers.. flu kyl pol yoxyet e

cthanol s, SAATAS rrees GEDFiRt el M Ky s T p e e N 8y 3
under the AMIRFRAMEO-T/ISI3RIThESE, ébes, rlédé riDAM(h.i RAMO{Tad4 Bin(TRIANOuse
in the pres r ne, %H(EZ‘WRI 9 6
PCT/ USO81278 SIM%%{)&{IE%&&W% 'W*e@t $2010 3005 P 1D, Si2 SV,

RC( O O(]jUCH(TmeHIH-BI\U{S)W MBZ2TH), BIS278, Hsmmaml m&:@@é ang tle like.

hydr ocar byl carb rQ R Ls.,an I|p % yfﬁ%
carbon at ons. P@pl%/l c% th pornea (Salrapg?js?cstl | tﬁl dl ﬁﬂff’ He g%:}?ate q)?t“é‘ﬁ

fatty aci d\&mhoehtreby smbdaob@lectm Mﬂhmnedhre(?zhsromrtalbleoSucmdgandsﬂendsraadenane
Tagat S-~, | cno (,%1%1 cery I npNos ear refgr red enbodi ment

&y clud ?’SP;S‘%P%E%% (YNt i on of Tagat

of the invéntion
S5, sold by—ac'iyll@}s,,mmpyMn&ﬂuqxgmhalne,ohmeilﬁvenpoxafemyﬂtenmm;{dmmlanenposi tions in

d 0o b
01 Oost b ph A UG B0 ROP B A e B ABRBRET - D) ) e

- Si X~a (Cﬁlayal@x)wr(myhrlnﬂmxgsxl@ndﬂ xaechaﬂwk)x‘yfethykmb{ﬁox;@ﬂw-l- , CHZ=GCOO ,
CH2=CH C%lac%%yih‘i’éﬁ%k%%am_} ete, S, G320 25
Particularly preferred are GLYMO and MEMO-E. GLYMO is
3-glycidoxypropyltrimethoxysilane and MEMO is 3-trimethoxysilylpropyl methacrylate.
(c) Other Ingredients

The primer composition may also contain various other additives such as surfactants,
leveling agents, viscosity modifiers, and the like.

Preferably, the primer composition contains 0.001-20%, preferably 0.01-15%, more
preferably 0.05-10% of a surfactant which may be cationic, anionic, amphoteric,
35 zwitterionic, or nonionic. Suitable amphoteric surfactants are generally derivatives of

-7-
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—=Cl~ NH2(CH2) 2NH——H2C N O H2C CH, or CHZ-CH- (CH-yO-; N X is each
—i;mdependently -CH3, -Cl, -OCOR , -0OC2HAOCH3. -(0OCZH4) ZOCH,, 028 Jik 2002re R
is a C _Z straight or branched chain alkyl, and R is a C _3 alkyl or
al kenyl, wherein R and R are preferably methyl or ethyl, and ¥ is 1- and
(c) 0.001- YO98%¥9e5 noni oni ¢ surfactant which is a pol yet hyl & ’HF%P%
glyceryl fatty 30 ester, having the general fornula
RC( O) CCH, CH(C]—DCHZ(OCHZCH) OH wherein n is 5-200 and RC(O) - .is
hydr ocar byliphatissagandgnoerpeniast ahineRwhsrein enealimialic sddical i%ﬁiﬁl&ht&wq@cm| ng
8-20 carb t es:
35 (a) 00 DGO ast & 78 AR aRand ieglict Mehafl pllca ESEDS Bh aNicB R BpA
si | ane seF@Qi"tfé"cFafb%m M&ongﬁemﬂfaé@mbps:thiawgoz)mhqsmrwsesﬁlgta Bzwitterionic
3- gl yci doxygs @i %M&%tb@%ﬁ%@ Asawal a§m5£e Smhb XNkl pipuigpy! met hacryl ate,
and m xtures thereof 01-10% of a"nonionic surfactant which is a
pol yet hyl ene gl ycol gl yceryl fatt)(Rg)Ql d nonoester, where the fatty acid is
stearic acid. Preferably, the prinmer conposition has a pH of |less than 7,
preferably a pH of 1-6, nore Reref¥rablCHaRof-B.~ to 4.5 with a range of
3.8 to 4.3 being nost suitable. The pH of the conposition can be adjusted

with aci d%vé{éfexﬁﬁsgéntmks‘éﬂ 8&‘3’? #lq\séﬁgabé’hyléﬁgﬁ 519?1 fa ic§1 &I‘ffo‘?ﬁ’ﬁﬁoutls £8-abBHK 13ES

acetic acid, SO on didati Conposi tions The
pre-treat SRIPON FHonko oot Otm@bqwﬁ\}@mhydmemweb@mgwnﬁmw laghirery! mRigtst Y isof

radi atign saeét@@ kB thK g‘?&{ﬂ%ﬁkfs iRg18f Hi'hﬁgerggyﬂo%?ﬁ?ussb&ﬁﬁu@ﬁ%&%&é RO RSarCAR a1 N

a nononer, ol I goner, ecu ar pO yner that 1s radl ation
curabl e. ea)nomhmfewlkxhgir@mmr%am@s@bw lytee} carbon aoygesisddwhem yds agalfyme

mononer, ‘a{dng%ﬁrzwv&rn ‘P‘?& A/ Hﬁfo bl of PRos Pﬁ&‘u@%io‘?r’i‘ IEUs %’?hlﬁy&ﬁ%ﬁ’ﬁy&ﬂoﬁﬂalﬁﬂ@ne
0.1- 99% preferably re preferab by we t ot al

conposi t i &hfromhaboyt élq)ﬁ@%ﬁ-cmh@pcmm? @l gsis aga@é@lépheﬁfé@ friom thegrogmt ent No.
5, 636, 336 co ML drtaltRkGRY, gm&{aﬁp%@m@ a@%sﬁrﬁ;‘n%{eemh &tégltotu?pl SuitaBch

i nk conpositions conprisSe: | S_phenol- A epoxy resin aV|n he fornul a:
O CHs (32 anigric sorfzctants l@lud@kﬂthEq@Htfatrﬂs F“‘t}lléf%ﬂeﬁ, 23 yvetig S@cm@ﬁws C -~
O CH2CH- Cilge Giharl adil Bfefih Rulfomaté. 20,

Preferably, the surfactant is a nonionic surfactant. Nonionic surfactants are generally

compounds produced by the condensation of alkylene oxide groups with a hydrophobic
compound. Classes of nonionic surfactants are:

70 (@) Long chain dialkyl sulfoxides containing one short chain alkyl or hydroxy alkyl radical
of from about 1 to 3 carbon atoms and one long hydrophobic chain which may be an alkyl,
alkenyl, hydroxyalkyl, or ketoalky! radical containing from about 8 to 20 carbon atoms,
from 0 to 10 ethylene oxide moieties, and 0 or 1 glyceryl moiety.

(b) Polysorbates, such as sucrose esters of fatty acids. Examples of such materials include

sucrose cocoate, sucrose behenate, and so on.

[S%)
W

(c) Polyethylene oxide condensates of alkyl phenols, for example the condensation products

of alkyl phenols having an alkyl group of 6 to 20 carbon atoms with ethylene oxide being

present in amounts of about 10 to 60 moles of ethylene oxide per mole of alky! phenol.

(d) Condensation products of ethylene oxide with the reaction product of propylene oxide
30 and ethylene diamine.

(e) Condensation products of aliphatic alcohols having 8 to 18 carbon atoms with ethylene

oxide, for example a coconut alcohol/ethylene oxide condensate having 10 to 30 moles of

ethylene oxide per mole of coconut alcohol, the coconut alcohol fraction having 10 to 14

carbon atoms.

35 (f) Long chain tertiary amine oxides such as those corresponding to the general formula:

-8-



Al so suitable for use as the ink are conpositions containing acid

fiuncti onal nononmers or oligonmers, such as those disclosed in ggJun&abent
Application Serial No. 868,409, filed June 3, 1997, entitled Method and
Conposi tions For Decorating dass, by 35 inventors Mlvin Kanen and M ng
Hu, which i sydweyafys | ncorporated by reference. These -11 288 CAWRI82TB2 WO
991 33906 PCTI US98127685 i nk conpositions preferably contain about 5-95%
nore preferably about 10-85% nost preferably about 15-75% of a nononer,

ol i gomer, or | oRRgR,HCul ar wei ght hono- or copol yner having at |east one

free acid oup. ,A var.i et f, sHch materi al. ; | i

have at Ieg'i‘f’regh%‘ ‘fqn%n%%‘%lﬁlﬁb'lr Sﬂ(ﬁf‘ylsourc 015%) grog;fﬁggxf}l?l%?;i %’8?@?%&??{%’#}?%
acid, or 519phabphatons iadérgtigfam 0 tdhbowpHOatley léneaxidegmateties asd froned fo @wuaci d
group” nmeans,that the nmongnmer, o f_us R , f I r

o "the of | bawer! prory 888 REBRA Ky e SER T BhacrRRGANS AP Sttty
free acid gautip,to abouitf3 carbommmemsar copol yner is used, at | east one nononer
unit therepf contains at |east.one free acjd gr Pref en the ink
Conposi t i oﬁ;)c ?ﬂga%ﬁgl tg?tWSﬁ%SrphB}e 06(11‘?655%9%%“%1"%2&1}%% ngfal gér%Heﬁ%ahyl enical ly
unsaturated 10 RByRyBE» or ol igonmer having at |east one free acid group.
Exanpl es of .preferred. monomers_ .or ol i gonMers .1 ne el avid r,boxylic
nerd 1 unct MR § bR 28 A e B AR ATk TRy IR AR

wher ei n R, atomsHrom (€] 0 8thgtenaioghle nsietirscandieat Icgizcery! malest,iandRedndR, are each
unsubstihuted, saturated op unsatur ) I a

pyrroli &Ec%n%‘,%f%?‘ Iggré%%gqu?'ﬁ{kggg%)r% ﬂgttaglg%ﬁ trugxeag mét?f(’)%qa F%BQ%H%")?CI ic, or

bi cycli ¢ r{mMgAikyépelysdveharides thaving eritydraphebiC, gréupse friogit, posfedablyri@headbarhai n

al kyl, or 20 hal qgen,..or.th X ~ = I wherein R,
is as defi Erl\tgal Sgﬁggé’.obasn%dﬁﬂs? gp (&B%fl J\A#ﬂﬂg?gehé%%ea&&, Eg@% g‘iﬁglnt or

br anched chaliysacahdcides agrodtyl, songidatyl, ydecpldoddeghiz@i¢cy DyetradeYhpéntadecyl,

- (CHzCH, =~ rej (8,245, (oo aj } hai n al kyl"
and n 15 170U PopRiefldhdad By als t- B bt B ROBARASHAGIN " 2

wel | as 181 galactesdest [achmidesy goaiseg frB®sieef fawcadsey. anisowononer i s of Fornul a

or br anchel) AT eAPte A EohsPEC) Bl e St e Bplicprodiegbt o' O
p- car boxyepblykthykeng glyasl, ighy cein candifaity atitly| Switabid RE@ glyeeryd fatiysessaws vhay bet he
thet r adon B obie ket iy 2T P RnS O B Rl el ey o iiniddT
unsat ur at i GerpmaticamdexthkiTAGATdra@8narme.i Switdbic monddseins micludaefoc axdoaply.| thalgsel
01 3304800t Bt S RAE Rt BT, T YL o R o about 40% by wetght
~3- car boxyet hy| KQ)QCH,CHYOHCHIBMY.CB) HH of ol i goners of acrylic acid,
ond =bout 350 11908 RERRRTEAA RGN LS B 8 By i
formul a:  radical having 7 to 30, preferably 8-20 carbon atoms.
(j) Other nonionic surfactants that may be used include C,, 4 alkyl(C, ()polyhydroxy fatty
5 acid amides such as C,; g methylglucamides, N-alkoxy polyhydroxy fatty acid amides, N-
propyl through N-hexyl C,,.,; glucamides and so on.
Other suitable nonionic surfactants include fluorinated nonionic surfactants. The
term “fluorinated nonionic surfactant” means a fluorine containing compound having at
least one liphophilic group or portion and at least one hydrophilic group or portion.
30 Examples of such surfactants are set forth in U.S. patent no. 4,961,976 which is hereby
incorporated by reference. Also suitable are fluorocarbon surfactants, such as those
marketed under the Fluorad trademark by 3M Company. These fluorochemical surfactants
include fluorinated alkyl esters, fluorinated alky! polyoxyethylene ethanols, and the like.
Fluorinated alkyl alkoxylates are marketed by 3M under the trademark FC-171.

35 The preferred nonionic surfactants for use in the present invention are polyethylene
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O~ HxCG CH2- CHZ- O C CH= CH2 In addition, carboxylic acid functional
oligoners, such as aromatic acid nethacrylate half esters and2gJwe2002 aci d
acrylate half esters, are also suitable acid functional oligoners for use
in the nethod of the invention. Exanples of such oligoners ar T 9%}2‘%
esters of | 9% %63 ecul ar wei ght copol yners of et hyl eni caily CUNSatarat ed
di carboxylic acid anhydri des such as those disclosed in U S. patent no.
4,722,947, which is hereby incqrporated by reference. These partially
esterifi edglé’Bﬁbloqn%Fé}”sg%F %’éﬁgﬁ'ﬁp@ml’ﬁe foll owing formul a: RLR3 RaR3

Ral ~C- CHC- CC CCRC{ONOCHLCROK)CHYOCH.€H;)8HO O Yl | CCOCO OH ORsi | C=0
C=0 OH OBzp 20 wh ] R, are each i ndependent hygr oge C..,
kol - aryPeszn A 500 RERR % o B SinERByler R HRSS Mk HE SEDmatic
are each irddépehadng By Olvgrboageoms. CPaticaldslyl preferrediisyd polgethlylBhe glycolgdysape or
di fferest dis alkyl. argllyl.  or an alkyl .substituted. aralkyl radical
cont ai gl i Hopesiss 33 ool oS Bl Fouchlle Peal S0 iith o
t her eof ; and®HEGS gydesylrigpbseatatey In the mafinpd amdodiatdnt vhihk énveutibe TsgeglehT§ hat

the sum of. x z, .and may r.ange om abou 0 . and x and y are
each equal suised prfipalo sl 480G of §5 S8 el GRusehm B aforodty
wherein A is a Theemferesd frimdraioarpoditiont andccaddaydecwith dfe ifivenitioa kotiprises: o 20
car bon atons, o&aﬁ}gg}ﬁg‘] kyl at ed derivative thereof as described for R6.
Particularly pr )e g feo¥aleT partial esters of anhydride containing
copol yme@s are (H)o84-1904 df byilanarchoplirig agefchavinpohe geheealJarndx: t r adenane,
such as Say,box SB-400, SB-500, 30 ~d SB-600. Particularly preferred is
aromatic atid methacrylate hal f Yestd€Hh et Bd%l at ed trinet hyl ol propane
triacrylate, which is sold by Sartoner, Inc] under the tradenanme Sarbox
SB~OCE50. Ot her suitable carboxylic acid fu ‘t_li onal nononers incl ude
acrylic acid, bisacrylam doacetic acid, 4,4- %)€4- hydr oxphenyl ) pent anoi ¢
aci d, 3-butvhseirln 28335 nc~boxylic acid, 2-carboxyethyl acrylate, itaconic
aci d, rrﬁjhacryl ia(_:__ 0a_r;i d, 4-vinyl benzoic -13 28 June 2002 WD 991 33906 aci d,
and m xtures of “theSe materials. PC flUS98127685 Exanpl es of nononers
contai ning sulfonic acid groups _include 2-acrylam do-2

mot hyl - 1- pr opae s GizcCHe Cb=8-Ghlon o oSt en eHs NG N @ Nit S~

2- propene-1-sul fonic acid, 4-styrenesulfonic acid, 2-sulfoethyl

met hacryl ate, 3-sul fopropyl di meghyl - 3met hacryl am dopropyl anmoni um i nner
salt, 3-sulfopropyi nethacrylate, vinysulfonic acid. and so on.

Cl, NHy{(CH,),NH-,

20
HC—N 0
HZ\C//CH . O CHy—CH-CHy,O-
N
25

X is each independently -CH,, -Cl. -OCOR’, -OC,H,OCH, -(OC,H,),OCHj,, or
-OR, where R is a C  ,, straight or branched chain alkyl, and R’ is a C, ; alky! or alkenyl,
wherein R and R’ are preferably methyl or ethyl, and y is 1-3; and

(¢) 0.001-10% of a nonionic surfactant which is a polyethylene glycol glyceryl fatty

30 SSter, having the general formula

RC(O)OCH,CH(OH)CH,(OCH,CH,),OH
wherein n is 5-200 and RC(O)- is a hydrocarbylcarbonyl group wherein R is preferably an
aliphatic chain having 8-20 carbon atoms.

More preferably, the primer agent composition comprises:

35 (a) 90-99.99% water,
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Exanpl es of nononers contai ni ng phosphoric acid functional groups include
hi s(2 met hacryl oxyet hyl ) phosphat e, nonoacryl oxyet hyl phosphat 28 Jamsl2662 on.
Al so suttable for usé as the ink conpositions such as disclosed in U S.
Patent No. 10 S, 487,927, which is hereby incorporated by ref eIENCE: ,Jhese
radi ati on cMAMBonpositions contain a cationically curabl &€T S98/27685
cycl oal i phati c epoxide, preferably one having at | east two epoxy groups per
nol ecul e. Pol yr’r?ri c.cyclo Ii_;i)hati C eg xi des are suitable. also, such as
those formed by ®h&1ri0%e et 2ilase selgete é‘ﬁi%@ﬂ%@&ﬁ?ﬂ?ﬁﬂfand phenol or a
phenol f or Malgthaiydie pFpStAmetiokPSiXane! 8stithettRPA1YUbOEA BéthscryRf atdmikdiezed
pol yol efi ns.” Such 55 epoxi des i ncl ude novol ac epoxi des, glycidyl ethers of
vari ous ty&?@éeoifir?élldudi ng diglycidyl ethers of bisphenol, diglycidyl ethers
of but anediol, ?dng.b@ﬁlb%!‘(ﬁ-a f¥n$ohi HirtREBNEWRICH 12 FBlgeihy [FRE Syl E19BEryY FatS
t hat coptain pendant epoxi de _groups, such as those nade from gl ycidy

met hacrgg/l atdd grongesten, aherethe falty agid i§isteaBaAC8t her et hyl eni cal |y~ unsat ur at ed

gv Zomer S. Exi'mﬁ P%T?xﬁﬁlgfaﬂllﬁﬁ)d%z&kzcgﬁﬂpgﬂhaﬁ hé‘sl LPIE RS th&ﬁEbV, prelfer?bly a pH of 1-6,

, 4- epoxycycl ohexy - ePoxycycl ohexane _car.boxyl at e,

bi s- (3, 4- e Wpﬁﬁﬁgﬁéﬁ% 9&-%% ?-—5a‘81iﬂbéf%‘,g‘39{3§;élt8 A RsinamRs Sitabsxilhe pH of
bi s( 2, 3- eptheoyiposition Rih behdjasted QRBrdcilis 2 Badey txdilihedte usually used for this purpose,

2, 3epoxy- 2: met h};l cycl ,oheﬁllﬁlgaat hgl - 3, 4- epoxy- 2- net hyl cycl ohexane

car boxyl at &S ZRINEs, REqhcs! HOPD These cycioal i phatic epoxi des are sold by
Uni on Cag bp dehEiReriatioh Cusdbie RlkaSdhessidanipany under the tradenane Cyracure.
25 User radiati curable 1nks are_as .set forth in U S,  Patent No.s

5,571, 359 and 5, 82{‘-‘9‘5&%‘"‘5%‘%“6?‘1%ﬁ’éﬁ“%ﬂ@%&a&w “F%M‘B&r“&ﬁ%aa%?ﬂ of

ref erence. ralif@RR CEBRORK CoRMEsIEOAPHoT eI a0 BshSconPos o ABESntaifla AbSfierd, OW
nmol ecul ar i%nht po{ rrerf; de {{#{om rmnoggr. u%ts suctL as epoxi de,

cycl oal i ph8t§E ek odemo F\T@{WE ppeljmer atis galiatiogn qidlecr v at e, vi nyl
acetate, difunctd)onmhomersyDligomBROAR BolgteRk as hydroxy allyl acrylates or
30 hy~oxy al kyl _net hacryl ate vi nyl butyrate, vinyl nethyl ether, t hyl
met hacryPat e, i SYBGFSIFIT V?Qtee‘,“oa!&‘?%ﬂ %‘Fﬁ%"ﬁri%%ﬁ%”?ﬁ‘&t‘*&%’é@%‘ﬂ%% ¥ The
radi ation esthpddigorl &% OCOOPRSpreF@itsly MBS B S0P fREADIOT 00%, ByFERHL 6Nhe tsWCH
as pignents, Bhot0|nt|ators, phot osensiti zers, coupling agents, surfactants
and the |iR¥PPHBIOP} gnents 35 The radiation curable ink conpositions used

in the method ofTht B&-pHMEIRAIepBxyTBY%iNR@s destibed BBU SUPEer003. 3,555, 93, 3dHEDis
PCT/ US98127685 cl ear or gl nted. If . Bl grrgnt ed, ranges of 0.01-50%

pr ef er abl yEFEBEIEOROFHET V%?%FB‘F%BTV“&. BlE3 885 HARk FRMEAINIBAS SARPTISE al

COMPOSi bj0Bis phkndll Y ¥Poity deSinHagTRILebrmBW: t abl e pi gments i ncl ude organic and

i norgani c pignents. Exanples of such pignments are set forth in U S. patent
no. 5,178,952, which is hereby incorporated by reference. |norganic

pi gnents i ncl ude eﬁ\ender :Egmants such ghe baryites, barium sulfate,
I ay,

cal ci um car bonate, Malc, c al e, ty fanisa\di oxi de, white ¢arbon,
OF o@ ( fre CR-C$5CHOH , cobalt,
gr een—yLl | ows, \orafHges, and teds, ¢adm um

Chi nese white, 2HJc-cHHCH

chronme oxide, viridian chro

chronium iron oxides, carban black; netdhic pignents, al@fti num powder,
bronze Réwder, zinc chromate, strontium chromate, zinc dust, copper, and so
on. Exanpl es 10 of suitablke or i c—phgnents inclwle azo pi gnents,

i ndol i nones) i soi ndol ifongs, vat ts, tr&}%gkéé pt hal ocyani ne

pi gnents and so on. @ feryed @: Qs Filihite color to the inh
conposition is titani um-e+oxi 5 PheEerred red and yel | ow pi gnents are

i soi ndol i nones and pyrrol opyrrols as disclosed in U S. patent nos.

4,415, 685; 4,579,949; 4,791, 204; 4,666,455; 5,074,918; 4,783,540; 4,914, 2|
1, 4, 58508wﬁer@ﬁn\ﬁa€0-lzg,as U S. Patent No. 5,571,359) of Kanen, et. al.)

whi ch i s hereby incorporated by reference. These pyrrol opyrrols are
generally of the formula: R~ X w\ 20 R&-N NNR3 X R2 wherein R, and R~ are
each i ndependentAlyo @lifable-foduseassYheink\ake canipdsitions Bsithinitge gcid fundiisdbist i t ut ed

i socyclic or heterocyclic aronatic radicals; nd R are _eagh.
i ndependenm%?of!ﬂerss?fb(éﬁ(’{’ﬁfseauc&asdﬁ%slﬁgigstcﬁsﬁ‘?E’d‘]}%' ?9‘?‘,"‘ %P@Wﬂﬁ%g%ﬂﬁ?' ar oyl ,
phenyl, be888yDY, filediute,3, 4097, @nkiled Méthdd ard RampysitiorsT ob Dey6lating Kilhss, by

21 Koy ciaspigriors e REmen nd afihe i, SFatis nefl st imsiNed isaPlronce, Thesa m

are each i ndependently phenyl or naphthyl, R3 and R, are hydrogen, and X is
O Particularly 30 preferred is pyrrolo 3,4-C pyrrol -1, 4-di one,

2, 5-di hydr o- 3, 6-di - 4- chi orophenyl whi cilhas a CAS number 84632-65-5 and is
known by the conmon nane C.|I. pignent red 254. This pignent is commercially
avai |l abl e from G ba-CGeigy Pignents Division, Newport, DE, under the
tradenane Irgazin DPP Red 80. OQther C ba-Geigy red pignents sold under the

o o o - N ~Nr— o~ " - .




28 June 2002 WO 991 33906 PCT/ US98/27685 4,978, 768, 4, 400,507, 3,897,439 and
4,262,120 and 5,194,088 all of which are hereby incorporated 28Juref 2002nce.
Preferred isoindolinones are tetrachl orocyanobenzoic acid al kyl esters,
particularly benzoic acid, 2,3,4,5-tetrachl oro-6-cyano-nethyl ester which

i s react’edwa bdmigdesret hyl - 1, 3- benzenedi am ne and sodi um net hokGHESISRMAES

pi gnment conposition has 5 the comon nane C.I. Pignent Yellow 109 and is
avai l abl e conmercially from G ba-CGeigy Pignments Division, Newport DE under

t he tr adeidnempoyaivng pyedirhbly cafdaifEabot iS5 Ypingere prefetahlyt dhwut £ ¢85 Yam mvst | ow

series as n ctur Ci-ba- Cei S i
Phot osens PF&?@@ ab\??tﬁ%éﬁ%é)lf % nlqoﬁén%él ogir’g?n?étr ’ %13138/%3{@2&@? %gﬂglhtr léo ?-oori ncl ude
i n the i nkopaymeshavimgratdeakOogEhfndeosidgionpz &s yarwiy ofisuch myatnaalahtesuialilened as

a nol ecul e_whi absor bs, radi ant _ener i I RASS 1.0.4:h
phot oi ni tipé‘%véée%%e aﬁ'ﬁ@? %?f‘gtnoélle {}Tefggld[%élﬁg\gg? @?én% C%Iggﬁls en%’%égﬁléga@bﬁrnd
st at e \Whi Ipkodpheriphat grapt i Biteqihrase “having at least and fign deidggrewp’omeans dldt thchanges

sor . eRERgRat e TR k! B8 A abs, 16 BARMAGTISAA Bl as

phot oi nt i ahé aronpomhtreniacamaisingfaffectdcidbgrosp, afif & hembS ot ¢epalymenis vseds anlesst

achieved. |f _a photosensitizes. .is , raddl 1; 200, nore
pr ef er abl Q“g?’?ﬁgi“of "i’?'ﬁ%rero g P58 aﬁﬁgﬁqé’é‘gz%?ta?‘?e%m?% %%%%@K&}%%a or
r espect i vebmposisorscugaiag 2 chondypi amdligonearpingsrtadulpleot ety emicallyzensatupdied h

assi st in _cati oni yring ar i . u i i cul

Sopr opfl TEABRRAE pBkE Qe e Rl RE i Y 0RP, BREnpled of lefdrid ibnomers
by Sart omer oligugere stchdlernthogdmvinl cpttokpheasid tfinaiopalpgreups, @l 2084r ther ef er abl y
20 0. 05- 15%30 ore pr eferably 0.1-10% by wei ght of the total ink

conposi tion. FHL' Photoinitiators The conpositions of the invention conprise
0.1-25% preferably 0.5-20% nore preferRply 1-15% by wei ght of the total
conposition of a photoinitiator which caftal yzes the pol ynerization of the
mononer s upon exposure to the radi @Homr®y which the nmononers are 25

curabl &5 There are generally two types of photoinitiators: free radical and
cationic. Free radical initiators are nde@0tbnmmonly used with ethylenicaily
unsat urated nononers and ol i gonmers, while cationic photoinitiators are used
wi t h epoxywhereinRpyd Het Gey, sfraigbt ordmanchee shaig, subsfitutedl ar unselsstiteied, sathiratgdoer
phot oi ni at or s. i ngGl r | t es,
Penzophenchedulebistif L AL {RERIPHE oI RuH of AiRunsBRALOBUARAL

i ncl ude, fabicydicaopiieyclicetngywhert thelsukgitamnts dapefzopiteigbher brisached |chain mbtyhyar
ketal ; 1- raxy | henyl ket one; di et hyoxyacet ophenone;

2- met hyqo- %%ﬁ’yﬂ%‘f%‘?%ﬁ%@l ) - 2- (4-nor phol i nyl ) - 1- propanone;

2-benzyl - 2LN, N- di et hyl ami nol, 4( 4- nor ph@4 nophenyl ) - 1- but anone;

2, 2- di met hoxy- 2- phenyl acet ophenone; I

2-met hyl - 1[ 4- (et hyl t hi 0) phenyl ] - 2€#3ed®I i no propan- 1- one;

2- hydr oxy- 2- net hyl - 1- phenyl - propan 35 1-ine;

4- ( 2- hydr oxyet hoxy) phenyl - ( 2- hydr oxy- 2- @®OR,pr opyl ) ket one; and a m xture
of - 16 28 June 2002 BYO 99l 33906 PCT/LJS98/ 27685

bi s( 2, 6ygi met hyoxybenzoyl ) - 2-4-4-trimet hyl pentyl phosphi ne oxi de and

2- hydr oxy- : -l - p. - . apNe i L nk

conposi ti o‘%gg;%}g?d lﬁ]aﬁp({&ﬁggér%?%%dg{gé’t ﬁggﬁi%@g}]{t ?’g?ﬁ cur g? é?}: "é"z}tultag%ﬁﬁall léln

nmechani smebranched chageslkyhbhd, arplabkall ca -E3H (R Q).phdiQPHI ari -6E B CHEITHHO),- Y -
catal yzes L0k} f i : I heamadi ati,on to

whi ch the %gﬁétllésfélg é{lglglt ?\7‘&@@%‘?‘?"33@‘1‘# gggéﬁ%?g;ﬁ:‘ﬁ ?%&n{l?(l:st hﬁgtoglg’n?qta:nat ors are
sui t abl e. dbigomer thmined &gt ond of thosstradnemdratas rv@ells@ahixayes)np nnfemeing.or
organonetal lic i i oy I QLA B ic W

phot of G | at or & CEERIARE iR ARl ARG R, RO Gy B & X, CO0H,
Pr ef er r ed weseipRoisadensstrdight apbrancherb¢hadn alkpl, prore prafitrably ashiluMaraprefersblyh

as those o o) i LS. P 10 4 461, 478,
4, 1 7S, 9%,%&:[%%0&&%#{6%%@ e%aerg(%aiertlh é%g rlégévdm%glsfseo e%e%gzc? ?flldaryl
sul phoni urmixaire svithragrytigsicidmngfadigomers dfracpdictacidiluadertthe tragé¢namel [pREA bym sal t's
such as t ' ' : ; | 6990
and 6074, O SRk Mo SICH (Rlbe Bl AR clip Bnldh BRRT R CHOREME Rt er the
| rgacur g tfupetionaliey. Buad dfah@edrbyxylicracidafuncidoratity ¢amgescioers agg/lic agdidimeny| oxy
ket ones’"and silyl benzyl ethers are al so good cationic 15 photoinitiators.
A detail ed analysis of the nmechanismof cationic curing is disclosed in

-12 -



"Phot osensitized Epoxides as a Basis for Light-Curable Coatings" by WIlliam -
R Watt, Anerican Chem cal Society Synposium Ser. 114, Epoxy288ené12002

Chem stry, Chapter 2;- 1979, and in "Chem stry and Technol ogy of UV and EB
Formul ati on for Coatings, Inks, and Paints", Volune 3, entit%&% 8/27685

APhot oi ni t i@ 8Y3%%r Free Radical and Cationic Pol ynerizati or 90K f8
Dietliker, pages 332-374 (1991), both of which are hereby incorporated by

ref erence. t.osensi tive opi alts are used as phatoinitatars in .
Cationtc. dubFAgs armpsr of mai0dgme eSSl G oo 4Bl b beieht u. s
Eat egt NoSf oﬁg&ﬁ&sﬁ»@ %cryﬂc %&a, ﬁﬁl&boﬂt.’lﬁ’lb?l&i%lﬁ oI?r’_@nSﬁﬁrilc attyliofacidhiTte are
ereby incor por at y reference. Triaryl s oniymsalts e nost
preferredi}'?aﬁb?ﬁte y!ﬂ?F%{?tetcPf“é’PWmng%@%%%?gﬂegoﬁﬁwwgfgnp%se sol d by

Uni on Carbi de under 25 the tradenane Cyracgre UVI 6990 and 6974 (e)

Def oam’§w~ Agents Suitable defoam ng agents|jwill cause the ink to apply

snoot hI'y on the gl ass sm@ztg_a.t@-(%icngmo.bu@bl.wﬂm nevenness. |f defoam ng
agents are used, ranges of 0.01-20% preferably 0.05-15% nore preferably

0.1-10% by wei ght ,of. the total conposition is 30 s ested. A.wide variety
of defoaners aS% ad f‘Pﬁ’tﬁaél?oxP'g? a‘é‘g F‘@I,’altoﬁ'@%‘egsof‘tfﬂ%g AR, eﬁ}?ﬁ’é'rlat?he

EYK Uaflef)ﬁlf&sl@_fs zih\éilJ@gaimwé?fﬁ&rhaﬂmlﬁqrs,H&Aalts)mﬂ&fgbtdel?id:ﬁ)ﬁ_ bl bﬁgﬁﬁ%@?. ]
articul ar sui tabl e i , silicon S ef oanmi n ent, ic
compr i Seq R WEURYISTBRYET PhREHvSHHtpFSURPEROCTE o BomErsdre PREa Shret A oan s
BYK- 033 OnMhélbelsr voeightdogbBrnteks cteonillerBosl Byunseiugidd ditarbayy iRt &40 adHydhdeenrh,
and 92% by i ght ogm .ekrj )é 35 e%lgl,} istillates (or. garaffi . her
def oami ng aa\é\gﬁ? isgloge 'I“:[g' sB?‘F‘E&ﬂ et g%' 42%‘51%\” is herebyzncorpgra BHEHI R0
991 33906 PGEsdISRBAIRYEDEifedl QopbIytersado@sSorile thefd 1 BWingfaoZmalad ~BYK- 053.
BYK-052 is polyvinylbut}~1 ether in Stoddard sol vent. BYK-354, a
pol yacryl ate sol ution, and BYK-022,_a m xture of _hydrophobic solids and
f oam destroyi ng polysi| oxpnes g ngpoltyplycol , %3be usgd. +f) O her
Ingred:aﬁnts Sui t ablje phot pi|ni t|§tq S, qtipl i ng ,;-and syrfagtants may
be add to the IC-c Op ottt CH -es—efC —erials anges for
addition are as ti oned| above. lIn|thd prefetred|e i
i nvention both t e%ri mer | clompsi~ki_on Q heCraal a} iR Qur @BF@| i nk
conmposi tion contairn a coupkfithg (age@g i hat éaee éﬁl ng ntl{is, in
essence, applied to the vitfreous artVgle twice.®1 VET THE
I 1 ~TVENTION In the nethod of the invention, the prfmer conposi i
applied to the vitreous article, which is preferably glass. The conposition
may be qpplhepelniR) aAd R areadayh Qfdepg:gdﬁ;ﬁtlﬁ?lﬁdgog&, b}(_%o&nk}gyé:pg alkaryipdsripalkyd) drer

ti , i nti , i t i . P 1 ~t i
cont 00  BRESHR RCRSER: (o o8P bESelt KGan SRS Al CraitlS P T
onl i ne i n aadfRyds e pamebupiffdnean endis adiyp) arplky Boearc sty béubstitutedt gkl mdicaht o
basses. on PBATRE BHha0 RaPRRAarisah AT e B S VLTS SeErE i s
setup Wi | [subeeriptsch yt hadndtphere ghchsshale hurnberssudh thatehesge of iy, endroindy ng
vor kot 13 SRR S50 A PROERHEY Tk At B Bl o i BRER R St P 8 0
whi | e t he andtB 5| @AQGCAERICHywhereinok isdiénear bt blaactednlivders ptloyad ofifidne it is
arti ol wipg |t featbrGEbg e okt et PR AR s el e PR 46Re o 400
F., just after Rartieheigpefdredmrdmasicrpattiil egrerswdanhydiride cohtatmipg topnlymers are
comost 1 Uod oA 56, Rl Skl LR S B4 phGB o
pref erred adiddEod®nPartituiar]yptefarted is sroamriayeid nidthdoeylate Hatftester o luted, and
t hen hea t el ev d r.ature af about 0 to 200, preferab
'160- 170 Fsgf“ﬁﬂlyﬁogp%’Pg‘é?‘tﬁ‘gﬁyﬁ%% ‘érsﬂdg‘iye? “%‘15’315 -e‘a*%kﬁhﬁneémﬁsnmﬁ?r“x
t enper at urSB500ES0. t he conposition is dried with an air gun or dryer at
room t enper at ur The ticle then enters.the printing stat.ion.
Al ternatively, (?tﬁ%r %‘#t??félcgr%r?é(?]ﬁcb%m%gﬁlfg‘amfl Pme ‘QﬁlugF 8%[‘83°‘flerrper ature,

t hen 30 sphisagedamideatie aerd é/+big(4ihydroxpheyil)pgntanait acid, 3-bhensdl3@nt portion
of the spr i 4i r.api di vaporates |eavi,ng the coypl.i agent
and ot oy TEOPETBACE gt Bt a B YRR e Bl U BTG « ha

if the article is heated to an elevated tenperature after it is sprayed,
the coupling agent nore readily reacts with the glass surface to forma
chem cal bond. 35 After the priner cor’h%osition is sprayed onto the article
and the solvent has -18



»

28 June 2002 WDO-99/33906 PCT/ US98127685 substantially evaporated, it is

decorated with the radiation curable conposi tion. Obviously, 281eur[y'2m
conposition is applied to the article in the area where the radiation
curabie indicia is applied. The ink conposition is applied to the article
to be decomad edizbey a predeterm ned design using a variety ofPEFUBISAIERS

nmet hods i ncluding screen printing, offset printing, gravure, hand painting,
curtain or roller coating, and the like. After the inl: is applied the
subst r at eadd, adtmixhees of theseadatatiald. wi th LTV or actinic radiation using a

conventional | £ou The term." ich
general ly has ggwa &r 8 ?’]atohtom]c rslcgg[atq%nggblfémh‘?g g:ﬁ ﬁﬁ‘{g«gg&b Eglgg&?tl%onel ers.
The term hmdtylﬂtprépmalﬂ&maahldﬂ-mtﬂ}d@ ptg»patelb-sukfvmbeﬁgt hrpufpenerd -subfosd0

nanoneters,. El ectron beam wce. If aWw
conveyer | %‘d ‘ié‘étremt“‘ °§“°s%ct@é'su foeﬁﬁ’gf“etniﬁ ér atﬁg’\( é?}sggﬁs @ﬂr ough t he
beam of r atilaciytamidoprapy! amunmnofmfer sait, amutfopmpat met}mcwm@lvelt)éulfommaeldt he
inl: corrpgl%glon and cause it to adhere to the substrate. If desired, the
substrate may D€ noved through the conveyer in one or nore passes to

achi eve the refuamplsofinrongmeffhentiming phospherit anid funstions! greppmisichide dis(2-he

i nk fornu r ii9gd,of tine ranging
fromfrac (t)lhalsg%?’g%&ge@%%hg% }sng\g%% %ﬁ%hﬁﬁosﬁhﬂe %ﬂ%rsg erred, that by the
time the decor adsedsuitabketfonuse astheainkicomposisionesuvhes discnsed heUéorli’\a@yleNo t he
ink isgoQR tr

bri gt 0 Seeasr oy R AR UGRAAQL b Reratha: TEHS, BRI Sur AR
to slight Icgntexlnel\,(atleuhcaldmpaabib uyelopluptmttctepomdésl rrefierably otechavpyg atdepseova ~ on

t he substr jt | i

finally po?éxﬁ’eg | %pes l&gﬁj I!’%qgr%eng gi%loéll\éhg& QAS a?n@%dtggl Qc{lschﬁgéheésssar y.
This ink ttmse\édrtnedlhxyttbdrdaomortmeducns aﬂt;mnldbwthQthaedrph@wd:hr as the mul tiple

432, ash { PR A RRER et o g el SARRRESHITRR AT AR SR Gind" St o

For Scrigempexidestingigddaeiiadtd apoxides,atly @dConipas of various tgres wialding éighsti@bdds

di scl osed nt. No. , a d "Met hod
For Print Flr?gr Xjrt |S(?5%(9Vé ngﬁ: ‘% ﬁa#’n ?‘l%%rléﬂ EI% ‘@30 S‘gg%ﬂtl% %r%s bot h
of whi ch apmohelysisys drmopoiyoreat thalt @yxtmefpen@ncepomdct groups signjap ghoge made tftom

met hod Of ?d\’l Qt\é%tcg%\ﬁ oma'ér&fape{ itk %h%f’ho h?reetﬁ'ﬂg cagr ﬁl%aﬁpzﬁe(g hﬁ)ﬁﬁmers
substrate® y sprayl e ar en a pl'yrng ring one color, and
repeating Bxlampb:s ot exh qyntqallplmcepnnlylesamoe‘h—spwcydbb@@hasﬂlmbéﬂr ed have been
applied t t r anot her

enbodi r’?@nt%p%)?’%v 8@%\%% .gg’{‘?ﬂ“g &Sgﬁ 45 O&g%&: &Qﬁﬂﬁea’t’g%tpnalﬁ#grrent ed ink
conposi ti (ymy(bcryctdhexgteaiseposuigsbusa,bww:mvel@eh@ymeﬁed anesudgnd birtadiensp,ayi ng

t he substr 0 r as
2 cont ai nepoftey e iBR Ae R RATRERb A DB c B Rafe cdoSHiE G findlED
sprayi ng ttlhfeecafr fTheseecywicahiphdtic gpokides anccsniﬁ)ls}{ Untom, Carh@n Cc_hemtcals argl Plag®sJune

2002 WO 9 ning the unpignented i nk conposition
on the sugéogﬁggguﬁé%/tgﬁrg?#ézﬁ?‘mgﬁﬁ%%egappropr| ate radiation. A layer of hot
st anpi ng foil iGherirediatompurelsls enksagannstt fortteinslys PateneNoistSh7d ,35%md whi ch
i's heated-t | to
adher o to CRZ PN TIRE ST Ahercy FtoriPa Ry FeleliRel Ot AMBRAIOR, | o

gl ass. Hotcompanpinagorheis| oligompsh or athey law hmhquéarevm@tnmdms viade froax r| er
mat eri al f ,

rel ease fl('?gntog{%tr \E}{? 1-lt%en %Eee&f:xé% ?g&ob?};c}l ag?é %E%’kslgé’u‘ggﬂacmaoglgrg attf’r\%gc l V\hl ch
i s usual | peoddtarvimi agetatet difuncrienl aoatlic mennmes$ sweah as|hydioxy ralkod aextvllmmr

or of ecti0, & PRy L Ly FRAERTE, Tug Bel-RE D heh P ERS, BUEN FRUARBIE e

| ayer or lisgperny! a¢milateh @crydonitrids andemintingh thekgnfe specifically, hot 10

stanping foil cgh r? fafiG] Li8fe Fik & shicln%?ar 0 ?zgmo&é‘fﬂm ?Jdn?xp??&éﬁ'a@g
filmecarri er, a release coatl ng, one or pr O% ec & oat | ngs one
or nore cmlgfner&%@hbwgmatqﬁ,dahatds@nsmmrs, cauxbimﬂ agenisnsurfegtantsrandrthe like hot

stanpi ng foil if) plsRefOMPressed agai nst the container with the hot nelt
adhesi ve | ayer Del hpressed against the substrate. The conpress, which
may be a standdhe ra;gan@t eurghle inkoromeposisiona ubethic the nethmded ghe ingentecat may bo a
tenmperature 1 S sufficient to cause the hot nmelt adhesive |ayer of the hot
stanping foil to adhere to the inl: decorated portion of the substrate.
Cenerally this tenperature ranges framgabout 250 to 400 F. Tenperatures

hi gher than this may cause deterioration of the hot stanping foil. The
application of heat causes the adhesive side of the hot stanping foil to
becone adhe5|vely adhered to the |nk de5|gn but not to the |nI -free ar eas

Y b1 . - o . Y M r




35 A Prinmer conposition in accordance with the invention was nmade according
to the -20 28 June 2002 WO 991 33906 PCTI US98/ 2768~ fol | ow rag Junen2002:

w m~% MEMO-E* 0.5 Tegoglas TS * * 0.5 Water 99.0 * A silane sold by Huls
Anerica. Sonerset, New Jersey, which has the formula

CHI =C( CH3) -W@89/8380%) 3- Si (OCH3) 3 ** an aqueous sol ution of PE BUSI8/27685

gl yceryl nonost earate, Gol dschm dt Corporation, 10 McDonal d, PA. The water

was poured,into_.a separate container a.few dr.o fo<a ic acid added
o~ ad ust lafE CppiEgRR e (umemanen raess FarpBstf aREegy Dos B ufefonl, 3 s
to 4.0. Thﬁcf&'ﬁ@t}@ﬂ).&85“76-by\ﬂ'ﬁigaddiétfle\l\d)thh:_l_cglqmsh 1ltiaanswtéf pirgmegtisgtégg;ste_dnﬁluahaby_

di ssol ved and the so] ution clear. .The = ) e th stirring
anti | dt sSORIE SR GEDH U BITERAS RFBES. FRETR BT R OBtk bl e
3.8. The dmhp@.s;iatdrmﬂo.v\ms?md ,Mﬁdhikdle&bg@ﬁﬁoaph'mredeghrbﬁlgﬁldclz.w:fokgaficspirgmlﬁnts
nozzle.: EXAVPLE 2 20 A red inh conpositi,on. havi the.foll ow or a was
b epar o1 ASTRR icider RlemAnsag e TSSO il F i car R saltn i Sr
25642. OSR aﬁﬁﬁiii,&itlﬁhihgﬁdi%ﬂdm,% iF&e@rA Bﬁﬁ&ﬁi.neieﬁgﬁé,&i&?@h lﬂc}el?wﬁﬁaﬁa?ﬁumt ine,

| ~T~1. OMEND 0. 8A-1 310" O ' _Aromat.ic acid nethacryl ate ha ster in
et hoxy 1 at QR TITNhPOH b s if SRS e oms dreen Balols ks Y5999/ 33906
PCT/ US98! 248 hunf, dhir&biumiineh ox ekt cafiin lﬁ@crmh meyak klliJ: D'Cgmenﬁgtémmimﬁﬂ.powdleﬂ:w EB
curabl e acrylate oligone nkel Corp ankakee, |IL ' Epoxy acrylate ~-
C11 pr opy! SREZBIRTE Gt A Aarents Gopy BT Ry B HYoRoPpTRERs it Espples
Conpanyl0 Bftuimbldérgahicipiptydnd indlude iape pigyteanks irjodinends; isaindylisdres, aar t omer

o e e PRAEEE Akt b} e Rgrmeh S uRBYE 6R! The pdea Fb Ml B iR

2- met hyl - Wlite-aobdrhy ithehink rpdapositign (s4itamnmhdibxide) Plefataiyed and yellovh pighedngy
Corp A mxture. aof ,.25% by, wei ght . . , ) _

bi s(2, 6. ci FECRPARYEES 64 PP UTSls AREigPpshingl SoRBEHmoRc 4565 43790495 by
wei ght | - Wlmyﬁbéﬁéx%d,@‘m?m; 4]133[(?@0%42,9,14.(211 bm,&i,m;l'a’okwly:ldlasﬁ.g.yll’aiedtoxane
di spersged i n s iGi,C_Aci schim dt poratio wel |, -

S ot haty TGS oor ofaem SRyt RARL T pireey Hedimetied WV RTHGaee. Yhese

| socyanot qyropplytolsedréigenesdllyasfehe fasinufapeci al ties, Inc., Danbury, CT. I~
EXAMPLE 3 The conposition of Exanple 1 was sprayed on brown gl ass al coholic
beverage bottles heated to a tenpergture of 160 to 170 F. after the bottles
cooled to roomtenperature, at whic 1poi ntjythey were substantially dry, the

conposition of Exanple 2 was
~I

X R,

wherein R, and R, are each independently alkyl, arylalkyl, aryl, substituted or unsubstituted

25 isocyclic or heterocyclic aromatic radicals; R, and R, are each independently H, substituted
or unsubstituted alkyl, alkoxycarbonyl, aroyl, phenyl, benzoyl, benzyl, arylalkyl, aryl,
alkanoyl, C 4 cycloalkyl, alkenyl, alkynyl, carbamoyl, alkylcarbamoyl, arylcarbamoyl, or
alkoxycarbonyl; and X is O or S. Preferred is a compound wherein R, and R, are each
independently phenyl or naphthyl, R, and R, are hydrogen, and X is O. Particularly

30 preferred is pyrrolo 3,4-C pyrrol-1,4-dione, 2,5-dihydro-3,6-di-4-chloropheny! which has a
CAS number 84632-65-5 and is known by the common name C.I. pigment red 254. This
pigment is commercially available from Ciba-Geigy Pigments Division, Newport, DE,
under the tradename Irgazin DPP Red 80. Other Ciba-Geigy red pigments sold under the
tradename Irgazin are also suitable.

35 Suitable isoindolinones are as set forth in U.S. patent nos. 3,884,955, 3,867,404,
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20 aPPlied to the glass bottles by silk screening indicia onto the glass

t hrough a 25~ nmesh screen. The ink was cured on the gl ass by 2&hns2602 0 a

9 mm ultraviolet D bulb having a power of 600 watts per inch, manufactured
by Fusion Inc., for about half a second. The decorated bottle% merﬁﬁgllomed
to cool . AJWNEMEHas tested on several of the cool ed bott| esBFFPHHEPYI on

in water heated to a tenperature of 70 C. (158 F) for 1 hour. The ink

remai ned adherent to the glass, althqugh_in sone are he . i nk s, thin and
Spotty. - THeO T 49 ¥oh 1560 Mg aed 307 andSq ¢ AFEal gF e SnAestn cot od

to a post -iaHsBoReRl byl FedatnRNPréferrt@lsbMiBlindritl akd@trichldrdfandbénzbid 2id Akyl
m nutes 30 éb 290 F. (., 143.3 C ) for 1 nute (c) 30&w 148.9 C.) for 1
mi nut e Bot4siES pagcularly) bengoig acid) 2 deh i tiRRRIPEE- Y ANQuRE Y ! Fter Which & reected £ or
one hour. Wihesh&Ryof, 3ttedzédediantife 4R) sodiuim medtiikideC ) THIGSIgRNEEEdBdsitiohtRisi Nk

appeared to be untouched. No evidence of peelin r chippin S esent .
35" Bot {1 esthe AYmmoB)AamE G- (Rgmsgt SHMEAD? ARFLisgeaIHE %Q%qu”gréoa%&a-aelgy

concent r at gdmdaltbivafon r\?e&gabwm%ﬂ@é% MO 233 Aabia e HSRISGL BB sOlRat ed to a
tenperatures of 150 and 160 F. to_ eval uat ?qcr esi st&nce of ink to r_eggval by

hot caust i RIBMENLFkEhs Irenzin allgysenicsas manutacred BefharCoigy g5agleariiated to a
tenperature of @p@HotdseRsifizerdne | Nk conposition on one of the (a) bottles
washed off after .4 mnutes. Three nore of the (a) bottles . were inmersed in
4.5% NaOH heat et fiFestaineing sploryit agralspds esirqdio inclida st imkoRATRPSHIoN e

bot t | es)@f fidfoséndliizis Qfﬁich5s;‘>/%§rﬁ¥ﬂ@%ﬁn8d B3 A HodsuftOwiel absdshs RBfAnLertrgiut es 40
seconds; respect Lvel y. EXAMPLE 4 The conpgsition of,,ExahrrpI e 1 was sprayed
onto gl assWBGREHNFRPESERM Ingthg Phefotnatigtes akhsrRhoggsensitizert SAFERMSRdShot t | es
cool ed t o ¢rRegptit @ANBIdNME Qhilehife SRIPARIatdreadfvated aRY LRdetg¥@hemdal khnies t he
gl ass bottle?,gy SI|§ screening Indicia onto the,glags t hrough a 255 nesh
screen. THS If Hitadaself absogbsshihe prergy-adst rl@i?iﬁ%ﬂ?@ff’ e 2RFORRS NG 18\ ol et D
bul b havi ngifferepop@t oPfheGPE: 1M then@8Es the pRotolRAUbA EhudaaHoR e fedivdiseloT¢he  f OF
about half.g second. The bottlz gfre di.vided into four g{gﬁﬁ; gng heat

t r eat edl aslBHISPYRE can Be eghigysdT fﬁap ofesgpeitipsr)is yiggegencrly al: k) tp 1:309.gp0re i .
15 sec. 3 @@ferablynl 150 130 : H00%x3fo &f PhdloseBbitiS@Go phb®idi@AthOnh@tiv €15 UistsBg fiefed.

obt ai ned ter imersin he treated bqttles in water having a tenperature
of 70 C. ?IB\’P‘S%@XWBB?C? ogsﬁ@osqnswerw%@}%m@q@ﬂmﬁégm%arf t%@ﬁmggaref 2 180
snmal | par t Sonsund§Gf pafARLRE idoprap¥E@lid:@AthoR® whichds eketdBliddeP et Bsch®ire DR,

maj ority excell en 220 excellent - 23 28 June 200
) y trademark Ly %artomer. Suggestec& ranges of photosensliltizers are %.01-20%, preferably

20 0.05-13%, more preferably 0.1-10% by weight of the total ink composition.
(d) Photoinitiators

The compositions of the invention comprise 0.1-25%, preferably 0.5-20%, more
preferably 1-15% by weight of the total composition of a photoinitiator which catalyzes the
polymerization of the monomers upon exposure to the radiation by which the monomers are

o5 curable. There are generally two types of photoinitiators: free radical and cationic. Free
radical initiators are more commonly used with ethylenically unsaturated monomers and
oligomers, while cationic photoinitiators are used with epoxy or vinyl ether functional
resins. Suitable free radical-type photoiniators include carbonyl compounds such as
ketones, acetophenones, benzophenones, and derivatives thereof. Examples of such

30 materials include, for example, methyl ethyl ketone; benzophenone; benzyl dimethyi ketal;

1-hydroxycyclohexylphenylketone; diethyoxyacetophenone; 2-methyl-1-

(methylethiophenyl)-2-(4-morpholinyl)-1-propanone; 2-benzyl-2-N,N-dimethylamino-

1,4(4-morpholinophenyl)-1-butanone; 2,2-dimethoxy-2-phenyl acetophenone; 2-methyl-1-

[4-(methylthio)phenyl]-2-morpholino propan-1-one; 2-hydroxy-2-methyl-1-phenyl-propan-

35 1-one; 4-(2-hydroxyethoxy)phenyl-(2-hydroxy-2-methylpropyl)ketone; and a mixture of
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WO 991 33906 EXAMPLE 5 PCT/ US98/ 27685 The conposition of Exanple | was
sprayed onto gl ass containers having a tenperature of 170 F. 28 ene 2002
bottl es—cool ed to roomtenperature, the conposition of Exanple 2 was

, applied to the glass bottles by silk screening indicia onto €'F
t hrough a 9"9@%’%1”19@% screen. The ink was cured on the gl ass % ’Sg%)“zzg’ﬁsrse to

a 9 mMm ultraviolet D bulb having a power of 600 watts per inch,
manuf act ure Fusj on Enc. for abou al f

d._by , t a.second. .EXA Th
conposi t i dHSGFo- SRRy _ e‘\‘/&%Dé’ﬁ‘t’"ﬁ)‘/‘é‘&“’élﬁnB‘F'ﬁ%lé’_hé{fpg%%?’f’ge ?)’é'\%ﬁé‘g’é’xﬁ%ft l es at
then exposed o a Ve i ene Foat Bin fr am NAster ADDLL AnEe, Cor RAT At o, -
Racine Vi1, forlfft g‘c’f‘ﬂgggég‘ﬁ?ei%ﬁa’?pﬁﬂf‘?‘i’s ‘{Sﬁ‘gyl (ﬁgé’&%@?fc%ﬂg%f'@gat on curé by
terrt)ﬁr at :erhtiegicg:ﬁi&hhﬁigﬂrﬁ,oi_t ll-'skde'fﬁﬁalé KaddDapa dﬁ)in;cipmtc?ﬁjtitaﬁamﬁlicﬂx c%tamt A samﬁhi ec2155
o the sg.botiles by si screeni.ng i.ndi ci a an e glass. thr a
mash Sct ediking 8l ey UPL FERS R Hi a2 i ey P Rn f SRS iy aous
ul travi ol edypéa dfdakiodid phowiniflatdrsRe¥eiitdble. CBShUGiE Satfgic phadinitirrnsifuttagr ed by
Fusion Inc., for, about half @ second. T decq[jat ed bottl?s .\Aeg?]etoal.l.omed to
cool to rodttrenerhergrrometpilic Saae Shitahle B RIS PRI ARYC PPQI g UERES
bottl es wesicheasbdnasildned, laws sulphbhictabisiaad thedikee xRrefdredtare plawekensidive ,
poor, unacceptabl e .bei ng orrel atﬁg Wi%h rad 515% t.oﬁ} B reeniﬁce)scti I on
the cross- SHEMSANS ip garcylar, oarim saftssich as theseqisclpzed;ip tLp RaieikBos- $408:44. "0
Past eur 10 a4,188)255, 40161,4780A4 75,002, allef wlaith bechevsby éncorparatd dbyireferanter THeat ed
to a tenperature o

f 70 C. for pne  hour. .The adhesign on both bott]es

el | ont SuBnTEE s mAsPE e i g A L edih gRiqugRhd nGe Y618
“Vhi | e t heby DuntCabideasdbahe rdésamei®gature T80 had 6974. h Aldosujrablears ed 25
enbodinment, it i.s no#t intended to limt t?e scope, of HL% '.ﬁv tion to the
par ti cul arCFEFFRILES2kD Y a5 Hhose §oidunderhidrearyre trpdename; t(jé‘ tretf'8% Rover
SECh al t _er;mttid'(;]lmafsl,rgerfs:uskic 4 1ﬁ Bl sHony 10xR et m?i &t B%razgl ﬁﬂiyrsh@e ilg&gatﬂﬁdi_tlwhichi?) 8
the spirit _.and scope t i nventi as define t.he appended cl ai ns.
55° o0 1 eoinBReEE, A arar aauans Rbbedhosioni Bt FONeF SYRRRT Arcksfitfhod f or
appl! yi ng dé}im[@bhsl&zcﬂidrﬁbcﬁcﬁ&shgﬁmeisf?ulf.‘@hefCufabB: G‘/ddtimgiﬂljb;y Silliagl R. Wanpri si ng
t he steps .a i to e surface the arjic a_.pringr
compost 1 oamebhtsERRAse] Sacifhy SHeRAma St S SuBL Tepies 2 ng a
chem cal bW, bred in&Thentiansand Bevhnology o€ UM frddtli §Foantlatdre fanbatdng 0 iganarc
radi ati on gurahle .conposi tign .after .t | er, ¢ Siti iS. .
substanti allg ‘9€%dr\(§?luﬁ1§pﬂ’ ﬁ?%t&%dﬁplé&élgﬂfaiorf 5@@??%%@%]9&%@%&’& P??@'r%%l?%n
over t hey pKiKeDiedikengapéd 382-374 (A99ES bothdbfadsidhgire hérepy ntorpugatedby esfgrenee i nk
conpositi OB, an the article, by exspgsi nﬁ it.to the {.adi ati.on .1%“% lv\,hi ch it
i s curabl e %ﬂ%epa@yeeaﬂgﬁ PO EFfeUSE dp PG TG 0GP FHES AR ‘é\‘ BSRY™
bet ween t healts yndteasathode dikdosed in B8 pasent hod. 4,088d01 e 138285 406d #TBL4,11M5.972,

[ 3. The

comost Lol oy EN SRR Rl S5, AT SRR 4t 1Rl 2T
cl ai m 1 whpeérredcongposddlaranagbdsgdphasem shits sueh ghthosé sdlidytidtied Carbide under
25 the tradename Cyracure UVI 6990 and 6974.
(e) Defoaming Agents
Suitable defoaming agents will cause the ink to apply smoothly on the glass
substrate without bubbles or unevenness. If defoaming agents are used, ranges of 0.01-20%,
preferably 0.05-15%, more preferably 0.1-10% by weight of the total composition is
30 suggested. A wide variety of defoamers are suitable, for example, those sold by BYK
Chemie under the BYK tradename or by Tego Chemie Services, USA under the FOAMEX
tradename. Particularly suitable is FOAMEX N, a silicone based defoaming agent, which
comprises dimethylpolysiloxane dispersed in silicic acid. Also preferred is BYK-033 which
is a mixture of about 5% by weight ethoxylated alkylphenol, and 92% by weight of heavy

35 petroleum distillates (or paraffin). Other defoaming agents are also suitable, for example,
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15 conposition: 0.1-25%of the silane, and 7~-99.99% water. 5. The net hod
of cllaim4 wherein the silane contains a hydrophilic group w2gdune2002
hydr oxy, hydroxy- pol yet hyl eneoxy, carboxylate, sul fonate) sulfate,
phosphate, or amne. 20 6~ The nethod of claim5 wherein the silane ~
hydr ol yzes WO 389 queous solution to forma silanol. 7. The RE{HO8248S
claim6 wherein the hydroxyl groups of the silanol bond with the vitreous
surface. 8. The nethod of claiml1l wherein the mxture is applied by

spraying. 9olyviny! pbersucloss BY K- uandi@Y K- 05 % %Y&Wo@umlyamvamwbwam y

contains Os%d%Rf/eoWenwesmmf t&ﬁyé&&l@ie SATRAS hid BYKQD2A aNARRE I
surfactant. 10. The net hod cI alm 9 wherein the nonionic surfactant is a
pol yet hyl ehéd@lpp@law sg}iqS@@Mam destspying Relysiloganesin polyglycabtmayplsf bersdm 10
wherein the poI ¥§ @megnﬁ,rg,%@pl glyceryl fatty acid ester is a 30

nonoest er. e ne claim 11 wherein the nonoester has the general
f or nul a: RC(O)O@H“@JIGM@‘}“@WM)%@HCWeM surfaciagtsangnbr addedpgthginki s a
hydr ocar bYESﬁEQQBMAs gt 1%@@@&%5&11@5%(1%@9%'afadftﬁﬁlla?@las B@Niid abbee. 30,
preferably 8 car bon 13. met hod of claim 12 wherein the
nonoest er {1 thpgwekrgd 9@é@¢megt @fathmré/enugsbothzm prmer cauposiwPnoaIdihe paligiono
PCTI US9812 Qe reddin
composi t1 ony o OB R R b s e L e e o St
1 wherein pn@hqdatgﬂhﬁwgﬁowtaqjqz @V'@érrpo& tion conprises nmononers, oligoners,
or | ow ngl ecul ar wei ght honpol yners, copol yners, terpolyners, graft

copol yners, or block copolyners. 16. A mni:thod for pre-treating a vitreous

article prior to applicatioT j | e decorative
indicia, conprigjpg xﬁ&ﬁb&bﬂﬁe irfveRitbidl (RE prifkPodmpsitiBi is @ tth@oltreous
conprising, by weight of the total conmposi tion: /5-99.99% wat er, 0%
of a silaner pvhlgfglsavgféﬁqablmamsﬁgTbﬁéO@@ﬂ%%lam nfaeﬂrlmpahedmaw@piwam X~a

( CH3) a Vme%é‘émasrby‘spgay:f’r\ Roiter Xoatmg nu%@é‘ﬁ Clieiite Preferabl
B RE

, CHz) 2 , N
H2C CH 1 30|t Wer@qng@p@py 19@p,phpﬁ to the article by spraymg, either man%zally or onlme ina
factory setup where an appropriate container integrated into the line will spray the

composition on the glass container before it passes on to the printing workstation. In most
factory setups the line setup will be such that the glass article will emerge from the molding
oven and pass through the spraying station prior to entering the printing workstation. The

20 article may be sprayed with the primer composition while the article is still warm, or the
article can be sprayed while it is at room temperature. Preferably, the primer composition is
applied to the article while it is an elevated temperatures, for example from 100 to 400° F.,
just after it emerges from the molding oven. After the primer composition is applied to the
article it may enter the printing workstation immediately, or it may be printed at some later

5 time. Inanother preferred embodiment, the article is sprayed while at room temperature,
and then heated to an elevated temperature of about 150 to 200, preferably 160-170°F. In
the alternative, the article is sprayed while at room temperature, then the composition is
dried with an air gun or dryer at room temperature. The article then enters the printing
station. Alternatively, the article may be heated first to an elevated temperature, then

30 sprayed, before entering the printing station. The solvent portion of the sprayed
composition rapidly evaporates leaving the coupling agent and other ingredients on the
surface of the article. It has been found that if the article is heated to an elevated
temperature after it is sprayed, the coupling agent more readily reacts with the glass surface
to form a chemical bond.

35 After the primer composition is sprayed onto the article and the solvent has
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25 X is each independently -CH3, -Cl, -OCOR, -COC H40CH3. -(QOC, H4)ZOCH3, or
-OR, where Ris a C, 2 straight or branched chain al kyl, and28Juhé200ZL, 3
al kyl or alkenyl, and y is 1-3. 0.001-20% of a nonionic surfact ant which is
a pol yet hyl ene egcoI glyceryl fatty acid 30 ester. 17. Ap
conposi ti onWOoW/33%di ati on curabl e i nk conprising, by wei ght BFT/EUISI%S/T@?%I
conposition: 75-99.99% water, 0.01-20% of a silane coupling agent havi ng
the general formula: 35 -26 28 June 2002 CVO.99133906 I1. wherein n 0-3
O 2'Y S(UWIQIYQVXBOTQICQOF@)@CP@ﬁdUSQ‘BYhETB@E:U@F wawﬂzomepam@w Ob"‘OUSly,

%ﬁ@ﬁé%ﬂtlﬂﬁ wed tize £Qcbh thd#Pea wiid HOraiGitionNERALEH2NH-
HZC- C )Yy0-; 15 N X is each independently -CH3,

-d, OCCR“‘CI?’O@aPPl@HS (OC H,) ZOCH3, or -OR ~here Ris a C,_~o0 straight

or branched chatie @k e¥hpodfigh B apbﬁe(ﬁto(;haarti%léﬁ)b|beQ‘l’ec@tla{éﬂriM|a1pr@d1:dcrﬁmieﬁ 1-3.
20 0.001-20% of a noni Oﬁl c surfactant which is a polyethylene glycol

gl ycery? fdesigp usHied siesr of prating eeteasifpadpdipg sergen B’P%ﬁ‘}ﬁ’ offseliuiting, i n t he

sil ane Cog@%‘nﬂg %ﬁ%m’f’ing, ckirtdin & rolléh coXtmg Ghid fEdHe. AfterdRe InkQs apBlicdiie
CH (CH2 : where Ris ne 30.19. The conp 03|t|ain of claim

18 wher ei rﬁubﬁféatg P am,clwugpcﬂxmgda*gwlogag@meé@%‘mw&wwaw 5854 st i ng
of 3-gl ycigpxp rmexérh{ *mt' Mssﬁl'u%ﬁ%let ﬁgfurwmh ?@?&%ﬁll;} NAst @wélerrgm bePIYYbat e,

and m xtures thereof . The conposition of clajml| 7 wherein the nonionic
sur f act ant>40s prafezalgly @pQé‘é@Q “M%‘F’éaﬂaﬁéemggicny means radiation having a

10 wavelength of 200 to 600 nanometers. Electron beam may be used instead of a UV light
source. If a UV conveyer is used, it is set up so that the substrate passes through the beam
of radiation for an amount of time appropriate to completely cure the ink composition and
cause it to adhere to the substrate. If desired, the substrate may be moved through the
conveyer in one or more passes to achieve the required curing. The appropriate time varies

15 depending on the ink formula, but generally curing is complete in a period of time ranging
from fractions of a second to several minutes. It is preferred, that by the time the decorated
substrate or article is removed from the conveyer, the ink is completely cured and fused to
the substrate surface, providing a bright true color. While the newly screened glass
container may be exposed to slightly elevated temperature prior to UV curing the applied

70 ink on the substrate, or to an additional post-UV cure application of heat to finally

polymerize the ink on the substrate, this is not really necessary. This ink is well suited for

use in automated systems such as the multiple color printing apparatus disclosed in
copending application serial no. 432,485. filed May 1, 1995 by Kamen, et al., entitled

“Apparatus and Method For Screen Printing Radiation Curable Compostions”, or with the

methods disclosed in U.S. Patent No. 5,562,951, by Kamen et al., entitled “Method For

Printing Articles With Multiple Radiation Curable Compositions”, both of which are hereby

"]
wn

incorporafed by reference in their entirety.

In the method of the invention, multiple colors may be applied to the glass substrate
by spraying the article, then applying and curing one color, and repeating the process until

30 @S many successive colors as desired have been applied to the glass in complete or partial

registration.

In another embodiment of the invention, it is possible to apply an unpigmented ink
composition on the glass substrate in predetermined design after spraying the substrate with
the primer composition. For example, a substrate such as a container may be decorated in a

35 pre-determined design by first spraying the article with the primer composition, then silk
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_28 June 2002 2i—A—+ethod for applying decorative indicia to the surface of
—a—vitreous article conprising the steps of: (a) applying to tieJus 26022 of
the article a priner conposition consisting 5 essentially of a solvent

. containing water, a silane coupling agent and a nonionic surfactant,
wher eby sai wosdolsasos in said water forns a silanol, capabl e ofPGTH/SPRAEHSH
chem cal bond between the surface of the vitreous article and said silanol
and a chem cal bond between an organic, radiation, curable conposition and
sai d si | anetreerifg (Hs)unpignemtediak gompesitionwpdlss subsitate and gusingiwith g appdepyiate
applying a ni | &t i Qﬁ' £ | ol | b9¢atE |.t.i.on
over the p??a%rgﬁbfn{fggg%%oﬁgl n zllilﬁ %ggslﬁrs é@éﬁ es@%#laqég%ﬁ%fg%srﬂbﬁgatﬁgm%g%i C
i nk conposivhicris beatedtp atemipsrasuigysuiiqiernsite gause thechat stinzping foiblp agh¢retto the i s
curable, t ' C j. Shew il en
bot h t he sErPEugrERRTGindF AR il AREDLE P AL THE: SRRl TN RphcRRy 4°
conposi i ofaminae 2empried ofit tasderohatetial (9ften palyester or xsimples matesial eapableiofes,
by wei ght Liien... Q- 1259 ' Kieh
wtor. 25 Sielsifavabie MATRASEA 88558l and Lk pLoRRTIC (AR Wastill

hydr ophi | i €olgr oupmatallizedicwat yehsbafien dyovimyny opetlgeediajurainam.y Thectal aayydoatain

sul f onat e, : ] . -ai erein
the m xtur 8@{% B@%ﬁa} gggf%% ngitbrgsaglﬁ%. epégl%é“"ﬁel Qﬁgmﬁggg# p{ﬁhggll?né rZ%LZ&V\klégér.!ei n

t he conposibeivwsan dednetabizad layer onlax¢ns and tteicaoierimateralg Morgfspedibcallyt ot

conposi tjino : i,QR : : ein

Che noni On Rtk AN BeteAHEd 54 Bililaih welRnBRBPEr Phadkidl M urtBEh®
ester. 28 relgse goating onRopmoreTireteaByhion CORURESAPRE PBNAFFGdPIFoptiRgS, and a hot

pol yet hyl e | fat.t hh lic b . :
met hod of ¢ é@r%xggbme%gﬁx%rheﬁ%oﬂr%g%# fgg T F\%“Scé’ @%‘F&% géa#hs I?gl:13 c-éhfamer

RC( O) OCH2 CH(ittHhhp raeitadhez)vedry anbeingi campresse a2t iecsuRelfaty - The eomapress,
o 0o, MRS by S S A R e 0
nmonoest di5 issffiPRGt B ¢fiuge teyhot meltmdbet eslasereof the hot stamping foil to adhere to the ink
decorated portion of the substrate. Generally this temperature ranges from about 250 to
400° F. Temperatures higher than this may cause deterioration of the hot stamping foil. The
application of heat causes the adhesive side of the hot stamping foil to become adhesively
adhered to the ink design but not to the ink-free areas of the substrate. When the compress
70 1S removed, a portion of the foil laminate adheres to the ink decoration but not to the ink
free areas of the glass. In particular, adhered to the ink design on the substrate is the hot
melt adhesive layer, the color coatings, and the protective top coatings, in that order, of the
hot stamping foil. Portions of the release coating may or may not be adhered to the
protective top coating because the release coating is designed to melt upon application of
5 heat and cause the polyester carrier backing layer to release from the protective top coat
layer and some remnants may remain.
The resulting hot stamped substrate exhibits a metallic gold, silver, or colored
appearance depending on the color of the hot stamping foil.
The compositions and method of the invention appreciably improve adherence of
30 radiation cured decorative indicia to vitreous articles.
The invention will be further described in connection with the following examples

which are set forth for the purpose of illustration only.

EXAMPLE 1

35 A primer composition in accordance with the invention was made according to the
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30. The nethod of claim 21 wherein the radiation curable conposition is

curable 15 by ultraviolet radiation. 31. The nethod of claim2dJuhered t he

radi ati on curabl e conposition conprises nononers, oligoners, or I ow

_ nol ecul ar wei ght honpol yners, copol yners, terpolyrrers graft co mer s,

bl ock copol y@p¥339¢0 32. A method for pre-treating a vitreous’ 2é68ﬁl’l or

to application of organic radiation curable decorative indicia, corrprl si ng

applying to said article a primer conposition consisting essentially of, by

* wei ght of toldowisgdermudaiposition: 75-99.99% water, 0.01-20%of a silane
coupl i ng agent haV| ng 25 the general formula: Il. Yeffdd ~ ~3-a (CHs).

wherein n = 0-3 0-2 30 ~ Y = NHzZ, CH2=CH, CH2=~"-CO0O, CH3

CH2= c1+cooMEM%ENH NH2 CONH, HS., O, NHZ(CH—~I%$HZC N-, O or

CH2- CH- CH20;, gg]ag—@gn ~cH N 29 28 June 2002 or CHz 0.5 CH- - CHZO 5 X is each

mdepend.ently--CHS, --Cl, --0COR, --0CzH40CHS, 5OCZH4)ZOCHB or --OR

where R s Water _2 strali ght or branched chain al kyI is a C-_3 allyl

or alkenyl, and Y is 1-3, 0.001- 20% of a nonionic surfactant which is PEG 5

gl yceryl rmnostear ate 30 . A@ AQY

AN . An, . A A . A silangs soldgy ATt AésnerwAf SamersptVewJerernvhiskahas thadamuds a@ AssS.

AnS AS. A AS. AQAgRE( ﬁLLE()éA&qJM)I §,l(9t$] ngb] X] ca] ca] ca] c*a] ca] ca] ca] ca] ca

] ca] ca] ca] caU] ca] caU] caf cTa] ca]ca ca] CAd ca caj ca] c”a] ca]_ma(] chal ca] c<al] c<a

]c<a 9= an aqueous solution of PEG-5 glycerylmonostearate, Golds t Corporation,

- <Yj] +>A0ou{ val ghkehemledlcal ca) ca] ca) ca] ca] cal caj ca] ca] ca] ca] ca] ca] ca] ca] ca

**~ysn| d_ZU] ca] ca] ca] ca] ca] ca] c™a] ca] ca] cal] ca] ca] ca] ca] c™a] ca] ca] ca] c™a] ca
] ca] ca] ca] ca] ca|reewadoda] poaldddh©al ephatd Eontaifidd; AXdH MAHadepo b1 dcetit hdid htided ,

e o b SR e by el o s ealostes

4] 25] 7(7>9883ve@ ads\?dU]wn entle stirring until completely dlssolveii anc]i the] solutlon]was clear] The ]
<=3>:>G{v c ]ca cal cal ca ca a cajc
a] cha] calpcirfg &]ﬂ&a J.ié]ve&] %area % l aﬁvli %Ecc% deRd
D, DrEEEHHHRmposition was 3.8. The composition was poured into a contamer equipped with a spray
| KKKKLLL?LN{ v I gb] X] U ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca&] cal calca]ca]calc
a] ca] ca] ca]'®3f'ta] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca! NCNNNNNNOF OOOEP$Q QQQQOR _RR
Sj SSS@ UTUUUUUGXXLYYzt oj e [ V] ] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] c’\a] ca]ca]c”™alcalcalcalcalcalcalc cal ca] ca]cal YYYYZZ[[[\d\r~z~AN
AN aaaaanbef Pggggg{val g ca ca] ca] ca] ca] c®a] ca]ca]caJca]c
bef {lb\W]]Lﬂ%&&@#]]]]]]]]]

al ;a] ca]£p] ca] cai exlihk abmpbsiadriiadvied talfoladwink Fotnan} oab palparies Rths:i i | H Xk

n$ovopr
rbrkr xlror rsmwwwwxv{{{{]||{val gb\W]]caU] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aU] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajsedcal cal | "| v| ~~~ot}j\+
i #, ~ytoid @Q J.] c] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca 8a] ca] ca] ca] ca] ca] cal]
ca] ca] ca] cg % cal ca]ca] ca] ca]c”a]ca]cal ca , 9ETF ¥\ s| DLYet >i
~yt 0] d_ZU] ;tapepezdWUFs’a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cadhca] ca] ca] ca] ca] ca] cal
calca]ca]c (3’11 %ca] ca] c™a] ca] ca] cal] ca! ??GTo
KW C', } X&ni %? _ZU] ca] c™a] ca] ca] ca] ca] ca] ca] cal ca]%g] ca] ca] ca]calc”a]calc
a] ca] ca] c &R 2jadU) ca] ca] ca] c”a] ca] ca] ca] ca] cal ca

, 1IY7KS | { a 1{5 -~ysnhc”Xj d_ZU] cV] ca] ca] ca] c"a] catﬁa aJ calcalcalcalcalcalc
a] c"a] ca] c% %a] c”a] ca] ca] c™a] ca] ca] cal] ca] ca] ca] ?ca] cal ca
- 9i s~#23%\ ( TRy DPRd\BPT a] ca] ca] ca] ca] ca] ca] ca] ca]x;a] caj ca] ca] ca]ca]cal]c
ay] ca] ca] ca[] }ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] c”a] cg =X"o" cu~Uvqglgb] X]]]c
a) ca] ca] ca] c&?ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cajcalc dlgdptal cal] ca! U 9Tf/ V} kU wr | gb] X]]] ca] ca]xa] caU] ca] ca] ca] ca] ca]c
a] ca] ca] (g a! calga] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] c bca] ca] ca] ca] ca] ca! NQ»
) 02>FN ] rt wr |l gb] X]]] ca] ca]]ca] ca]ca] ca] ca]ca f aU] ca] ca] ca] ca] ca] ca]
cal] ca] caU]ME]vﬂa']’caU] ca] cal] ca] cal] ca] ca] ca] ca] ca] cal.gac=M \ =F10%
U&' ()-YYz10%,U& () -!q #10%-U~U& ()-!#10% & ()-!;#10%UHUL ()- @' 10%

20150 of

35 Aromatic acid methacrylate half ester in ethoxylated trimethylolpropane triacrylate
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5 8 Ethoxylated trimethylolpropane triacrylate. Sartomer Company
6

Pigment red 254, (diketopyrrolopyrrole), Ciba Geigy Corp., Hawthorne, New York
7 2-methyl-1-[4-methylthio)phenyl]-(4-morpholine)-1-propanone, Ciba Geigy Corp
s A mixture of 25% by weight bis(2,6-dimethyoxybenzoyl)(2,4,4-

trimethylpentyl)phosphine oxide and 75% by weight 1-hydroxycyclohexylphenyl

10 ketone, Ciba Geigy

Polydimethylsiloxane dispersed in silicic acid, Goldschmidt Corporation, Hopewell,

VA.

3-methacryloxypropyltrimethoxysilane. Huls America.

Gamma isocyanotopropyltriethoxysilane, Osi Specialties, Inc., Danbury, CT.

EXAMPLE 3
The composition of Example | was sprayed on brown glass alcoholic beverage

bottles heated to a temperature of 160 to 170° F. After the bottles cooled to room

temperature, at which point they were substantially dry, the composition of Example 2 was
20 applied to the glass bottles by silk screening indicia onto the glass through a 255 mesh
screen. The ink was cured on the glass by exposure to a 9 mm. ultraviolet D bulb having a
power of 600 watts per inch, manufactured by Fusion Inc., for about half a second. The
decorated bottles were allowed to cool.

Adhesion was tested on several of the cooled bottles by immersion in water heated

to a temperature of 70° C. (158° F) for | hour. The ink remained adherent to the glass,

3]
W

although in some areas the ink was thin and spotty.

The remaining bottles were divided into three groups and subjected to a post-cure
heat treatment as follows:

(a) 250°F. (121.1° C.) for 2 minutes

(b) 290°F. (143.3° C.) for | minute

(c) 300°F. (148.9° C.) for 1 minute

Bottles (a), (b), and (¢) were immersed in water heated to 70° C. for one hour.
Adhesion of the ink to (a), (b), and (c) was excellent. The ink appeared to be untouched.
No evidence of peeling or chipping was present.

30

35 Bottles (a), (b), and (c) were then immersed in a solutions of concentrated NaOH
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5 F. The ink was removed on the bottles after 2 minutes, 53 seconds; 2 minutes 45 seconds;

and 2 minutes 40 seconds; respectively.

EXAMPLE 4
The composition of Example 1 was sprayed onto glass containers having a
10 temperature of 170°F. After the bottles cooled to room temperature, the composition of
Example 2 was applied to the glass bottles by silk screening indicia onto the glass through a
255 mesh screen. The ink was cured on the glass by exposure to a 9 mm. ultraviolet D bulb
having a power of 600 watts per inch, manufactured by Fusion Inc., for about half a second.

The bottles were divided into four groups and heat treated as follows:

15
Group Temperature (F) Time
1 165 2 min.
2 180 | min. 15 sec.
3 200 2 min.
20 4 220 ! min. 30 sec.

The following results were obtained after immersing the treated bottles in water

having a temperature of 70° C. for one hour:

25 Group Temperature F Adhesion
1 165 good
2 180 small parts not good,

majority excellent

30
3 200 small parts not good,
majority excellent
4 220 excellent
35
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(1098 <! <& ()-3 10 U 10 U 10 UYF=10% U& ()-! y&310% & ()-@,+->-1-h-j-~\;
"\ = EXAMPLE 5

The composition of Example 1 was sprayed onto glass containers having a
temperature of 170°F. After the bottles cooled to room temperature, the composition of
Example 2 was applied to the glass bottles by silk screening indicia onto the glass through a

5 255 mesh screen. The ink was cured on the glass by exposure to a 9 mm. ultraviolet D bulb

having a power of 600 watts per inch, manufactured by Fusion Inc.. for about half a second.

EXAMPLE 6
The composition of Example 1 was sprayed on glass alcoholic beverage bottles at
10 room temperature using a standard spray dispenser. The bottles were then exposed to a
Varitemp Heat Gun from Master Appliance Corporation, Racine WI, for less than 60
seconds until they reached a surface temperature of 160 to 170° F. The ink composition of
Example 2 was applied to the glass bottles by silk screening indicia onto the glass through a
255 mesh screen. The ink was cured on the glass by exposure to a 9 mm. ultraviolet D bulb
15 having a power of 600 watts per inch, manufactured by Fusion Inc., for about half a second.
The decorated bottles were allowed to cool to room temperature. The adhesion of the
decorative indicia to the bottles was tested as follows, with the ratings excellent, good, fair,
poor, unacceptable being correlated with grades 5B to 1B respectively, on the cross-cut tape
test as defined by the ASTM, Designation No. 3359-87:

20 Pasteurization - 70° C.. one hour

Two bottles were immersed in water heated to a temperature of 70° C. for one hour.
The adhesion on both bottles was excellent, i.e. corresponded to rating 5B on the cross-cut
tape test.
While the invention has been described in connection with the preferred
5 embodiment, it is not intended to limit the scope of the invention to the particular form set
forth but, on the contrary, it is intended to cover such alternatives, modifications, and
equivalents as may be included within the spirit and scope of the invention as defined by the

appended claims.

30
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10%& () -!vyy %&Q%ﬁgfoﬂ ap(p%JEQQ@-&o@Ir\fe%diExa$&Qﬂ@gmf‘ﬂicé 6/d-vitrk 839 drficle)coBRPising
O<<z[<SI—|:I 10 -#10%0t & & ()-ff+10%0&

& &$10%§‘e(%teps{qf&' &$10%& ()-!f & &L () - <<=3>7>8>9>:>Guj _@ 10
$Sf 10% & () - 107, é}t lwn to the surface of the article a primer cornposmon contammg)a solvent
10T=10%¢&" ()-yF: y2$5109%&' ().- y2$DlO%I'&' GT>] >l >1 2727?)
Ys: 10% & ( yod §$9@J@g(a)gcsl @gth%aé rnjnggxahsspigal bpnd bédween the surface of the
10% & () - f 1QPhods boricke’ %%@ @dlﬂiﬂ)n curable composmon
| L1'10% & ()-10% & ()-Ys!1l 00&' -z, 10% & ( én /éO%&' 3 10%.& (
D, DDNEE} [<] @ ib) 20 gpl(ll)nelr cogpgpfgm ig fu S #iléyj g&am?ly g anorgamc ra latlon
%40% & () - cORbRY%Ek cdmbosidilover the prhdddohigoblidlirh défired design,
(c) curing the c;rganic ink composition on the article by exposing it to the radiation
10 by which it is curable, thereby causing the coupling agent to form a chemical bond between
the surface of the vitreous article and the cured organic ink composition.

The method of claim 1 wherein the solvent is water.

The method of claim | wherein the coupling agent is a silane.

:bp) |09

The method of claim 1 wherein composition comprises. by weight of the total
15 composition:
0.1-25% of the silane, and
75-99.99% water.
5. The method of claim 4 wherein the silane contains a hydrophilic group which is hydroxy,
hydroxy-polyethyleneoxy, carboxylate, sulfonate, sulfate, phosphate, or amine.
20 6. The method of claim 5 wherein the silane hydrolyzes in the aqueous solution to form a
stlanol.
7. The method of claim 6 wherein the hydroxy! groups of the silanol bond with the vitreous
surface.
8. The method of claim 1 wherein the mixture is applied by spraying.
25 9. The method of claim 4 wherein the composition additionally contains 0.01-20% by
weight of the total composition of a nonionic surfactant.
10. The method of claim 9 wherein the nonionic surfactant is a polyethylene glycol glyceryl
fatty acid ester.
11. The method of claim 10 wherein the polyethylene glycol glyceryl fatty acid ester is a
30 Mmonoester.
12. The method of claim 11 wherein the monoester has the general formula:
RC(O)OCH,CH(OH)CH,(OCH,CH,),0H
wherein n is 2-200 and RC(O)- is a hydrocarbylcarbonyl group wherein R is an aliphatic
radical having 7 to 30, preferably 8-20 carbon atoms.

35 13. The method of claim 12 wherein the monoester is PEG-5 glyceryl stearate.
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10: Y=10% &C‘IBO Husrpr ple BB & ()-2510% & ()-F! &
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10 0.01-20% of a silane coupling agent having the general formula:
1. Y — (CHyp) —SiXsa
(CHa),

wherein n = 0-3
15 a=0-2

Y = -NH,, CHy=CH-, CHy=C-COO-, CH,=CH-COO-, CHz-NH-, NH,-CO-NH-, HS-,

CHy
Cl, NH{(CH,)NH-,
20
KN A
HZ\C//CH . Of  CHy—CH-(CH,),0-
N
25

X is each independently -CH,, -Cl, -OCOR’, -OC,H,OCH, -(OC,H,),0CH,, or
-OR, where R is a C |, straight or branched chain alkyl, and R’ is a C,  alkyl or alkenyl,
and y is 1-3.
0.001-20% of a nonionic surfactant which is a polyethylene glycol glyceryl fatty acid
30 oster.
17. A primer composition for radiation curable ink comprising, by weight of the total
composition:
75-99.99% water,

0.01-20% of a silane coupling agent having the general formula:

35
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CHy— CH-(CHj), O-,

and X = -OR where R is methyl.
30 19. The composition of claim 18 wherein the silane coupling agent is selected from the
group consisting of 3-glycidoxypropyltrimethoxysilane, 3-trimethoxysilylpropyl
methacrylate, and mixtures thereof.
20. The composition of claim 17 wherein the nonionic surfactant is PEG-5 glycery!

monostearate.
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24, The method of claim 21 wherein the mixture is applied by spraying.
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25. The method of claim 22 wherein the composition additionally contains 0.01-
20% by weight of the total composition of a nonionic surfactant.
26. The method of claim 25 wherein the nonionic surfactant is a polyethylene
35 glycol glyceryl fatty acid ester.
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30. The method of claim 21 wherein the radiation curable composition is curable
16 by ultraviolet radiation.

31. The method of claim 21 wherein the radiation curable composition comprises
monomers, oligomers, or low molecular weight hompolymers, copolymers,

terpolymers, graft copolymers, or block copolymers.
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32. A method for pre-treating a vitreous article prior to application of organic
radiation curable decorative indicia, comprising applying to said article a
primer composition consisting essentially of, by weight of the total
composition: 75-99.99% water, 0.01-20% of a silane coupling agent having
25 the general formula:
Y——(CHp);~SiX3.4 "
(CHs),
wherein n = 0-3
a=0-2
30 Y= NH,;, CHy=—=CH—, CH;=—C—CO00—,
CH,4
CH,=—=CH—C00—, CH;—NH—,
NH;—CO—NH—, HS—, Cl, NHy(CH,),NH—
HyC N——, '
35 HC N/CH O\ o CHy—CH—CH0;
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X is each independently --CH3, --Cl, --OCOR', --OC,H,OCHj3, --(OC,H,),OCHj,

or --OR, where R is a Cy.5 straight or branched chain alkyl, and R' is a Cy3
allyl or alkenyl, and Y is 1-3,

0.001-20% of a nonionic surfactant which is PEG-5 glyceryl monostearate.
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