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SOLVENT REMOVAL ASSI STED MATERI AL TRANSFER FOR
FLEXOGRAPHI C PRI NTI NG FI ELD [01] This discl osure
WO edoaers7i o printing; particularly to fl exograpti/vts2007/083563
printing; and nore particularly to high resolution
fl exographic printing. BACKGROUND [ 02] Delivery of
inks to flexographic printing plates is an inportant
part of a flexographic printing technology. Typically,
i nk SELWENT REMOYAIL ASSISAIHRE MAZERIALETRANSHIR #OR
surface built out RREXOGRARBIC PRINTENG cel | s are
filled with ink by dipping the roll into a pan filled
with ink and then doctoring off excess ink with a
blade. Ink fromcells of theg@pilox roll is
transferred to raised features of a flexographic
printing plate. The snmallest cell size of an anil ox
Thisoldisclobuire erdldtys awqyrimmge pasticalbolyt t@flaxographiet eristidgr and more
1200 I|ne cre on roll's or about 15 m croneters
pagtigplan ¢ @Elreﬁo t’l°§ e@%rﬁphl%’é‘ﬁ‘im%hal | enges are present
when i nking fl exographic features having | atera
di mensi ons smal | er than ZPKH ers. For exanple,
as the difference in size between the anilox roll cel
and the feature increases, the variability in the
DeBBYNSf ks itd Hlckbatphib Q)rfn@lﬁg WlgePis ks imPor@dns pavoott 8 flexographic
likely increase, At |east In part, this variability
pripting tsehnpdegy. blsnéerlly oink lsliyesy a}ﬁfvs\ﬁéulpzss@ﬂﬁ thef hepe pmgxposed surface
bulflteoatt WEEmad ‘éelﬁ.? en%%é kel fﬁe %‘ﬂ&? %g d a}%ﬁgcih% 88 mts\é%an filled
resolu Iexo
withdsk beethch Idbdeflﬁgl off%b& 1&%@‘61&{(@3]1111&’ Fremdictls bf)'Ehlﬂ ragilox roll is

present ed. herei n descri bes t hods a tens for
transfﬁtir%ﬂ/t@oratSP%%aﬁlgﬁs SF% SRR PROMLP 5 S UBYER el size of an

anildk &?eﬂﬁg aQa{ﬂa@le 1% gﬁ&gr@prﬁic?orﬁétéﬂgtfbp D0 lﬁ{eescrdegﬂnl&p rolls or

an e for flexographic printing is
abmi&sldrmwwneta'ﬂsefonéw(bdiplaoﬁpr Semsficastohallaggeatar¢ pesentavhen inking
ortian a material to achi

I t f .
AR Rl ot yEs: Rt Srshaatesraleo gR0ad Fidpggrs.  For

ex&lﬂ]%l@ & tH000Fer&ib St §idd BetwBerdtheRMilSt %lp&ﬂtdnﬁghe fafird BRreases, the
sol vent renoved while the material is on the donor

vagaliktyriattbe afoenthned inkdh4tithe fieature picks up also would likely increase. At

least in part, this variability can be attributed to the relative position of the feature and the
cell. As such, the ability to achieve finer resolution printing with flexographic systems has

been hindered.
BRIEF SUMMARY

The disclosure presented herein describes methods and systems for improved transfer of

material from a donor substrate to a feature of a flexographic printing plate.

In an embodiment, a method for flexographic printing is described. The method
comprises removing at least a portion of a solvent from a material to achieve a reduced-
solvent material. The material may be disposed onto a donor substrate, e.g. by die coating,
and the solvent removed while the material is on the donor substrate. The method further

comprises disposing the reduced-solvent material onto a feature of a flexographic printing
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conpri ses disposing the reduced-sol vent material onto
a feature of a flexographic printingplate. The
w0 edsoed7sol vent material may be di sposed ont oP€T1ES2007/083563
feature by transferring reduced-solvent material from
the donor substrate to the feature. Any anount of
solvent renoval is expected to result in nore uniform

platero The sredifcedédky@@tdm@@lr% maynkg dispased puitaghalfeppag by Bansferring
the, f re. of | e I
Gl L N L 008! By o

ren@Pal Boxipaited td resolt heigloﬁeaﬁlaﬁomf et gf mtiucteelamveﬁo&%{material being
90% 95% 99% or substantially al]l of the solvent ma
disprsedosiihefratvhel hedivseernahic REPRABI JBSOTF AR EFPPTIRS at loas

10%%%&@9&&@? nﬁg“ nﬁa ogﬁtafef iRlotHet @405 hemb&iak Yt Fea&fsob/Q%%, 95%,

| 'exographi c ate to a recipient substrat
99%her setshtrmeidH s all wiithe solysttrmbye boalgsitdienThe nmﬁho&idflmﬂlelt h@nprlses
ci pi ent subs The od is.useful. for, features . .
trafsfSigiy B FetRMRVEH, MR aD AN ioBeet Of e st Rgaifyprining
lapcethQ rr&lﬁl%ﬁtogﬂ)'s‘%@cg V\f}?enre%lﬁééa%oi\%ﬁ{ WiREalkavh@hed be cured on the
| 'ateral di nensi on of m croneters or less; e.g., 10

rec:plcrrtoxré)smtts oiTh¢ erg@thoqbrls Susafud riondtatnkss orf a@Ssslze[ o&ﬁowewer the

enbodi.nent nmethod for flexo hi c r n
o Ry B o ot oh ek ek S GPL R nE Gl alifig o tatral
dirSd R ¥t B5 idBefckabr GRS gSll()gm@ro‘iﬂHtM@rdir leds €608 irhigrorteters or
| east a portion of the solvent fromthe material on

less.he donor substrate to achieve a reduced-sol vent
material; transferring the reduced- solvent mat eri al

In fe{ o@n%@&lrr%?pog rﬁ&péél 3t eﬂéx%gl%gflﬁa Hhtn Eﬂescrlbeﬁ The method

exographi¢ prin l'ate Fanst errin
compﬁ;wseﬁkp@@ihg @nto mdbmm ﬂllbstfa‘te mmzkterlaﬂe;atrqmsln’gca solvent; removing at
reC|p|ent8§t strate. .The nethod urther, conprij ses

leapled R &F thimsPhvARt BAM Hig 3108 S0u0F et Bhiare o achicve o

redh@@dr‘ Lctl%ﬂct r ﬁfﬁe&lﬁﬁnﬁﬁﬁrferﬁﬁ the redHGReInY embitciBE 8Fdrd! the donor
fromthe donor substrate to the feature of the

sulfstreteagradphtce gfrd ficxogpplcatratingpate;ramditramsferming the reduced-solvent

ed do ved by renovin ntran erre
e G g oo B elpef i G PP APHE ondPS dhfibed dpherg comprises
achiQN@ind HRPFnBHPGE dBhE: stbbtiAbINAL fQlilty BB ith & iMtBe reduced-
material. The material may then be di sposed onto the

solyeronateiddramtles darior awhsiratedp th@ﬁe@ttw ﬁ@ herfiexpeaphicgmrinting plate.
Th]ell(rjn trlrﬁ 15 \an Cbesis'edugepae 8} ?gh VLG%.6iI) gﬂhé}ﬁ e&% rS uced-solvent

ER0Grapht ¢ Sprifting system s scr

mat& D fﬁio‘ﬁeﬂleadcﬂ@ﬂ Qlibstalastor thfve @nddngtl @@lﬂ;tﬁa& sﬁﬁtﬁbllevfer 8ecew1ng the
mat erial such that the material is disposed onto the
material. The material may then be disposed onto the donor substrate suitable for

receiving the material, and the process repeated.

In an embodiment, a flexographic printing system is described. The system comprises a
donor substrate configured to receive a material such that the material is disposed onto the
donor substrate. The donor substrate may be in the form of a surface of an inking roll,
which surface is smooth or substantially smooth. The material comprises a solvent. The
system further comprises a solvent removal apparatus capable of removing the solvent
from the material disposed onto the donor substrate to produce a reduced-solvent material

disposed onto the donor substrate. The system also comprises a flexographic roll

.
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donor substrate. The donor substrate may be in the
formof a surface of an inking roll, which surface is

W@ rmeNtnsey substantially snooth. The materi al PONPS108T683563
a solvent. The system further conprises a sol vent
renmoval apparatus capable of renoving the solvent from

the material disposed onto the donor substrate to
confiaviuce aitackablic sateiys|a Benogrhey Pranting RIpssempsiitg & frature. The

don nor - r e
ﬂe;}gqgea ic }‘Iokfﬁ Crﬁc?\éela})lggglfa? ¥% ?oe eacio%&{ %Lﬁ)gﬁﬁtgstg %lrlgxg eth% éeduced-solvent
mafdrﬁx@gm&p&un@r Riibshtatcng u@I tednsfee@dno itlsd fegtuae bedicyrinting Ipdate. The
flexog aphic roll is noveable relative to th

donor.
sy S WA COMPTisey bWEHE TUdRRSIPISH IolaNYe i eoZBiicrll such
b f
thaf ﬁﬂ)‘%rp&'ﬁ’tt (Iﬁtn%@%?at g Igﬁﬁélﬁtg{;/b:{o:ﬂrhnéﬁ@ %eﬁllﬁg (g{)rlg ?sf % gbl@ of causing a
rechﬁﬁk tspbstxakd topasvd baywech ﬁlelbatkuperoilcnntihhae ﬂb}eogn@hacpmllcto allow the

r ol uch that noyenent. of e ba roIIreIm fo
red[uﬁg{ §qsf‘égp(5 éptésgmecto 8|t1an§f§rrg%%)r g?al#lgrgﬁ% Flwgre%lplen su%strate The
sysrt&ﬁ IRy eh SUQHh Frik Gint ith Py BodaSinpepPaah fBALIUBINE Abrints on the

and the flexographic roll to allow the reduced-sol vent
dosubsbstatte thao résltt ﬁrqnetfa@sfee of fireoradbersl-fodeant meateris! thrpen the donor

Cj nt.s bst st.em.ma er,Sonp
T PR e AP pa Lot Crodthfof R odigR pafipe paces
hatihe fdRuRs SUbst kate HB%VdEref’ché tad{dn@apct NGt eyysein ih® be more

reduced-sol vent materi al fromthe donor substrate to
recppeiz¢cbwhen usipg plaws Isivingelcatyrrs veiglsp éafwruals iReapign of dp micrometers
| exo atures of any
or BRSSPI AR AU 10, B SEBRRIT oL LS, o o
nDre recogni zed when using plates having features with
Remolvaigesoltend fromns narerof ol s danor sulstretesprion td eassferetoga feature of a
10 m croneters or less or 5 or |less.

met er
RGBT GEBTG BHEE PRGTCA SEGTE) FFTBRE 106 ASHT B0 1Bt A Solven

frof b QhatkRall troaﬂeS t&hstt Qe P fbRAk LHO%OP Kudthale098RPicht substrate by a
printing plate provides several advantages. For

featwaiwp b élexogaphit pgntsd Metetshduld m:saltnaurepnoabd tansiseency of transfer of

a fer ed fro ono strat rLeci
el o DS gn e T & e ThH<C RGP UENT o R Rt Figre hes a smat
lat&lapﬁlﬁleﬁﬁh@tﬂ K ddagidnt tHelusk P QBRANCIHRS SlabY filitates deposmon of
transfer of material fromthe donor substrate to the

thef @ateuuals on b ﬂpmn abptjatohehishtoge addde the vrHemMits R the amount of
rnater tra s rrgg ma er(!ic&o?ggﬁslt allto {hlgefaytﬁf"e %Cy fduci ing sRlvent in the

ven ase tates deposition o

mdmtae rthébrapartich & f dandatesial slof atseosmhtlﬁ&kne@m adlgidionp tdckeetc., may
unlforn1ty of the anmount of material transferred from
be chenggd itom Bigpstticn desipbletfpedisponing @ a dgngr shibitiatfgto propertics more

desci&lbYeeﬁ}r dlgbotsﬁ‘l% SRL &Lhie of Q e%&%ggg&'ﬁﬁlt % plRe. These and other

VI scosity, adhesion, tack
adﬁm:ages Erﬁ)‘/he systems and methods descrlbed herein are now evident or will become

evident upon reading the description that follows.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1-3 arc a flow diagrams illustrating methods for flexographic printing.

FIGS. 4A and B are a side views of diagrammatic representations of flexographic printing

Systems.
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be changed from properties desirable for disposing on
a donor substrate to properties nore desirable for
waele@posisnyy on a feature of a fl exographi c pri neCHYS2007/083563
pl ate. These and ot her advantages of the systens and
met hods descri bed herein are now evident or wll
beconme evi dent upon reading the description that
FIGS| 5 and. 6 BRI sife PESCRYdirgRMomRtiTHEP DRENTNGS of Ggmemogmponents of
grams illustrating nmethods for
ﬂe’fqge%?glécr%%%tlmg SB’Fl?f?’l ng. [09] FIGS. 4A and B are a side
views of diagrammatic representations of flexographic
FI@RI M9 nge sydt eimvs| 20]didgrEBmabc anpreferaatonsi afe flexapnsphod printing
di agrammati c representati ons of sone conmponents of
SY*ﬂ@&ographlc printing systems. [11] FIGS. 7-9 are side
views of diagrammatic representations of flexographic
FI@.r 10 DRI SY S Brade b hafdcGat &ﬁtéd%tﬁpd@(@ﬂ@%n@ @&efgﬁf@l@%) using an
of hardcoat prlnted on pol y(et hyl ene teréphtal ate
exansplagy sasteexadphethgd. syst em and nmet hod. [13] FIG 11 is

a nicrogrth i mge of an illustrative flexographic
t t f
Flah%f] ! nrg oﬁ%ﬂr% o%?atgp??%% 11%1%&11‘[1\!:6 f&xeé%ﬁh e éa?mﬁhg Efﬁgé' &Eﬁce

terephtalate) usi ng an exenplary system and met hod.
FIG15} isThmidroguple snaeeimatdcostiqemsalr od poly@tistaleacreplithlate) using an
nunbers used in the figures refer to Iike conponents,
cxeRlpy syHem d msthed. However, it will be understood
that the use of a nunber to refer to a conponent in a

Theif Fbsfdrg WoEnt& sy 'tdqﬁc%'ﬂéjeﬂlﬁeondrhﬁgﬁ ubdaeinc Rt refdd to like

anot her figure labeled with the sane nunber. Al LED
coDESERIPI@Nu{dite} like Hhweal it owll by udé@(ﬁpp‘{bthabﬂle use of a number to
bS] SRR TP LS % R GRTRARG LR R RS i wnner

fightel WS EBHItR heSAMRMAmbRRECT i C enbodlnents It is to be
under st ood t hat other enbodi nents are contenpl ated and

may be nmade without departing fromthe scope or spirit

of the present inveRETAMLEDHESGRIPIMONg det ai | ed

description, therefore, is not to be taken in a

ns

In thenf]o}lowmg escrleptlon reference is made to the accompanying drawings that form a
part hereof, and in which are shown by way of illustration several specific embodiments. It
is to be understood that other embodiments are contemplated and may be made without
departing from the scope or spirit of the present invention. The following detailed

description, therefore, is not to be taken in a limiting sense.
Overview

For the methods and systems described herein, removal of a solvent from a material to
form a reduced-solvent material prior to transfer to a feature of a flexographic printing
plate results in improved transfer of material to the feature, relative to transfer of similar
material in which solvent has not been removed. While this is the case for flexographic
printing plates having features of any size, the benefits of transfer of reduced-solvent
material will be more evident with features having smaller lateral dimensions. In part this

is because existing flexographic printing systems are quite good at transferring uniform
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[17] Overview [18] For the nethods and systens
descri bed herein, renoval of a solvent froma nmateri al
W@ 2008060878 r educed- sol vent material prior to tPENESMWNT083563
to a feature of a flexographic printing plate results
in inproved transfer of material to the feature,
relative to transfer of simlar material _in which
amgwity @rﬁtmﬁa@aln&@mb@éiﬁnWem@@lte, Wbl s tllhia§119>s rplhetocgdeature of a

ﬂexo%aphlce chl’lgttqr%pqﬁ & e gtﬁlglgle?% g‘% :EB%\A 15? D&, uegfé%sr £ ﬁa]té\:/ftéln(gimension

gredRt ehdnahbopdt 120 Ilﬁ&rdil’ﬁéterseVHd%tzetwlas he eadrulr disndnaivhn@f the feature
smal l er | ateral di nmensi ons. art th% i s becaus ,
degiggsst MHEH PExoRE Ghaphreat Bmﬂﬁtl?%@ %%lé% B el pfrag a&ﬁ% roll; i.e.,
les@thah B0 B fl PmMBEsk e'{ﬁﬂgﬁﬂfti f’fraﬂ@ér%f'a%at%ﬁﬂr@oﬁlpnsmg a high
donor "substrate, suth as an anilox roll, to a feature
cor&fentaatfdneaﬁ)gﬂaqﬁhldecmasast IAgcquh‘@t‘ei,lhn/g] evreetrhe that it becomes more

dlfé?lg a héﬁw&ugb[}%ﬁ gg IEHI'LSP e:qs hle %@t&%}tl&nﬁgaﬁg& 1s reduced.
Thé %tr@sreﬁ‘ﬂ didE1IBRRS | RAgibRE rﬁéﬁ?ocfseﬁltduiy@te%cﬂhﬁtaMuﬂWfdﬂ these opposing
beyond the current limtations of the size of the
dlfﬁellltlss by removahof sxlve ﬂfqrnla wateripleprsort tharanafsorig a4 Haterial from a
fer of a nateri al
do%%ﬁﬁgﬁqei%tﬁ aafe?\tpbehoﬁof{l]eég REP ﬁltc p(SWIUB? pg % vent decreases.
A countervailing concern is that it becones nore
Théinfdthdeldlahd ts@steths peseEbedh&tinahay be asdionnh flsxfstpiat eriasng plates
t he concentration of solvent is reduced. The sent
having &agy ey of Mesdsc deavaetHbuadbantasy et BFEnatpds aag &viigrps may be

rnofr$ ]éer%gg\% \99@19 xggfeq{ufr% J N 1{ 15 raﬁﬂnﬁ&ﬁ%\ﬁ@lof @fj nﬁPll }ﬁ%(’t;@rﬁ or less;

er a O transterring a nmateri a
e.ga ldanirorsetbistor &dse, dro aict@adtarser dfss.aFfekexmapiiiaphites having features

printing plate. [19] The net hod d t d bed
wifhe i B W HORIGROGF JB by ent AGpOaE db. ce- US

Prmgibﬁb@ PheA! g ca@bn 2B a1SNS. %O/stzkswemtohﬁ§ W&kémégf%zwsooz
the met ho and systens nmay be nore récogni zed whe

enmtsbadng SKH&(ENESASMSIFE@ | RVIBORASINGedS i BhEWGMPHIC PRINTING

o A5 7t %8 A0 SR B e R i

inco BRI MES DeMid By | RERERL ifiifafirewSoathe kRtdt ¢ QFBRL R cofradict the
| ess may be aS described in, e.g., US Provisional

displpsenstproygplcd betcion Seri al  No. 60/ 865, 979, Attorney
Docket No. 62622US002, entitl ed " SCLVENT- ASSI STED
D E:g&(g%@ NG OF FLEXOGRAPHI C PRI NTI NG PLATES" to M khai l
vsky et al, filed on even date herewith, which
application is i ncorporated herei n by reference in its
Alegdiéntiftcyartdotet indc g xtremnt udet! heboss haot meamhpadommonhyeused in the art

unless otherwise specified. The definitions provided herein are to facilitate understanding
of certain terms used frequently herein and are not meant to limit the scope of the present

disclosure.

As used herein, “flexographic printing” means a rotary printing process using a flexible
printing plate; i.c., a flexographic printing plate. Any material that may be transferred

from a flexographic printing plate to a recipient substrate may be “printed”.
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di scl osure presented herein. [20] Definitions [21] Al
scientific and technical terns used herein have
wore@nioen3ss commonly used in the art unl ess ot heP@i/B82007/083563
speci fied. The definitions provided herein are to
facilitate understanding of certain terns used
frequently herei n and are not neant to |limt the scope
Asgfed herepy, @s amaterdils 6 be mleted[r;zgﬂns Ascompegitigartbitys capable of being
" fl exogr ph| . [
transrf%réee(f; gf %SI nféatg f?fte %(Q%Ix paflntﬁ% ¥te RG! a[]%cﬂgent substrate. A
rnafdrﬁl( agk aphipeisp i dotvehg apt ahe corAprﬂEtﬁTtihalmatth‘aﬂ mmybéoélssolved,
transferred froma_ flexographic printing plate to a
dispersedpsespendadpet thadike phiheselverfy i nt ed”. [ 23] As used
herein, a "material" to be printed nmeans a conposition
AstuIQ?tf hdrSin 8RAA-BfveREMARrib P INShe b el TR whidldd 1 &sOf portion
a tflexographic printing plate to a recipient
of s sidse¢nt AbebeeA rombesd. alhersalveoompy bs eenzoved lavtevely omprssively.
conponents of the rrateri al may be di ssol ved,

di d,
As ngescglgeg%l% et}%%g%pﬁlrc é)&ﬁl&lg% _pLa(lﬁ Vi etrs tl”?aat Iyl 1n|}1 g..p(fate %avm% kezatllres onto

whittB4tell th beMaidTeedd @ta deipfdnt subR@iteingdy wd@osal wéidtein the plate
has been renoved. The solvent may be renoved actively
or ge fgaiyrisvet gapables)f duforriee) whep EPhfactiy R 3o RiSAY wbstrate (relative

to ?] Bétr&%nﬁl éﬂgog %ﬁ &St stugshaa\té}r 'Angé)&%r %r@ctf @}1?1@1 IIth%e glay be a flat

ures on teria

platEthiapdartic esuablsetdrtataeronm/ ghey dicposg thpewbrer degvetanectpldad @ chuck,
or the features are capagl of deform ng when

suchastvaEt PrgentheC V@@I@W Strate (relative to when

not contacting the recipient substrate). A

Asfls€X ﬁ&reﬁp hfe%tu%” e Rtlls%H %ré}'@é/tldﬂeofaa ﬁé@graﬁﬂhﬁl ﬁ‘rlﬂtﬁl%tplate The

can eattace to a rol e. . yrmuntln E
raisedsirejevigorabasactietd! swfage écbujekd) sudyeddron the thipo th(etﬂﬁyiographlc

YRE sed herein, "feature"
Prifng, ’?%\Vvﬁécg‘ ‘g?%‘j@m}% ?Poge% exogr aphi ¢ printing
pl ate. The rai sed projection has a distal surface (or

AshBBdhereineravnet sifseaet hraliid kibsfratt batof Wik g hapdtial transferable to a
prln;@gplate on which material may be di sposed.
feangrgof adlesggr@pie PainHNg PEENBRY $8 65pp 3l DaROR b Lcs may be in any

for?xg ;Eazlﬁ{a{)%t f%¥ ﬁ%t t?a[n\gﬁ'r op &Rﬁ &k "rf::%a.tﬁrg agﬁg @}Eeeﬁlﬁéi@ (Lo(ﬁo@substrates may

ure o exogra ic printing
be dillmpgtack oPoar substrates may be in any form sui tabl e
for the transfer of material to a feature. For

ASel)l(Sae le?elndolrre]glg)le%‘%I bstgstr%‘gegsme%%g a substrate onto which a material may be
printed. Exemplary substrates include but are not limited to inorganic substrates such as
quartz, glass, silica and other oxides or ceramics such as alumina, indium tin oxide,
lithium tantalate (LiTaO.sub.3), lithium niobate (LiNbO.sub.3), gallium arsenide (GaAs),
silicon carbide (SiC), langasite (LGS), zinc oxide (ZnO), aluminum nitride (AIN), silicon
(Si), silicon nitride (Si.sub.3N.sub.4), and lead zirconium titanate ("PZT"), metals or
alloys such as aluminum, copper, gold, silver and steel; thermoplastics such as polyesters
(c.g., polyethylene terephthalate or polyethylene naphthalates), polyacrylates (c.g.,
polymethyl methacrylate or "PMMA"), poly(vinyl acetate) ("PVAC"), poly(vinylbutyral)

("PVB)", poly(ethyl acrylate) ("PEA"), poly(diphenoxyphosphazene) ("PDPP"),
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be filnms, plates or rolls. [28] As used herein,

"reci pient substrate" neans a substrate onto which a
wOoraioen6mrs may be printed. Exenpl ary substrat esPCTUb20d2083563

but are not limted to inorganic substrates such as

quartz, glass, silica and other oxides or ceramcs

such as alumna, indiumtin oxide, lithiumtantalat

polgtartraais (FQ),, pelyprpyianai(didal, ehigh idpdiys palyaiylepal ffﬂlaBE”) low

den?sit%gmo y%th&rc?%'g)s(l)(d]éﬁj(’gpcoogolg L}fﬁn%ﬁ 1%” ), %JI%?%?SISHIEOHG ("PES"),

polsutctizas ((BUR), Siolyapdde il RA l)ﬂ@o(yﬁilnyi; lbhlofﬁ‘ciﬁs(uBV(E)) muigvinylidene
ead zirconiumtitanate (" ngtals or alloys, such

ﬂu@tgdea("@Mdﬁu)mpog@gfﬁ@]@ at@ioquyetgylp% sulkides @)(det@prmose plastics such as

ool RPN L ST e S PO EBL R SR fd pBbUBLRELRT Recipient
sulpohigacay hib eﬁcl(ldae gaper padnyretihy hndrdanac Pydfatablyosare is taken when

"PMVA" ), (i nyI acet
selfﬁﬂnﬁ(tb? ﬁ'ﬁ&gﬁ{ Ehe}gevg} %2: 6%&()?%1{%%/ fiegagq 9f g(iﬂg)slon between the
sul(strgt%'%nli thPRhks phenoxyphosphazene)

DPP"), pol ycar bonate ("PC'), polypropylene ("PP"),

h| gh density polyethylene ("HDPE"), |ow densjty
Aspoby detei, aerig”LDRES)a pioetsy | agtvaing' ¢f3r natasigl. yéfvn@ally, curing
re «Ens lg%\aor)creaé cr)lng)&\??s%y n@gl yglrrﬂilelt h 1%[‘3% PUF}K) ISQ}@:’ }r@f&gfemay be partially
curich @@ il Becure P Vitlate} ialspabytst wf Eﬁﬁg aﬁl@d m@iyylﬁtlh&é @nitiator for curing,

sul fide; and thernoset Plastlcs such as cel |l ul ose
sucheisiphatol P torpHer YR ditiyersy i ni de benzoxazol e and

pol ybenzoxazol e. Recipient substrates can al so incl ude

As\?\ﬁ@cﬁlere '}g ﬁﬁ%ﬂdf“%[{ﬁhneé; rgd ﬁ%e@% ¥in 6B&E ellld%dtfﬁéﬁ%h and thus

en sel éct substrate so that there wll be an
shaudid belatt@pobegl te encah “antheismgglbubm‘c\mstedtthe Su bst rate and
the material. [29] As used herein, "curi ng neans a

RSP SRE B HERISE, 8 TSR A R Lo L8 s

I’t%rslu%d infthe G Ngé&ﬂcatféﬁta@ﬂlo?d1mﬁﬁ)/e REbP @ der AbddyasChbiBEnddificd in
ul l'y cured. terials capabl e of being cured may
a11| 1n@ta111.n§>e tanthenterm atabputf o Aecmfdlﬁgly, sokens andigient & the contrary, the
numgrl?rp If L ﬁnggrsa%g%% I1 t yf‘ox%tg&rn dJeg’%]catﬁb?haﬁf?(g %g%%ﬁ d{”%lrns are
approsihions &ndcihudy ﬁbp&ﬂﬂdﬁlghq)olnﬁhed@iteti @tbteatia¥Banght to be obtained
‘including, but not limted [ 31] Unl ess

by $hase |5]§\}111§@ I} the et atibigingAng teﬁﬁﬁ%%cgscé@éﬁii bEShg feat ur e

si zes, anounts, and physical properties used in the

Thﬁggﬁa{tigg %itfinrﬁlﬂle%fdgl £hald By 3h&pditds Bec A eliShARGrASuBRIRE within
that range (e.g. 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5) and any range within that

range.

(3 ” (3

As used in this specification and the appended claims, the singular forms an”, and
“the” encompass embodiments having plural referents, unless the content clearly dictates
otherwise. As used in this specification and the appended claims, the term “or” is
generally employed in its sense including “and/or” unless the content clearly dictates

otherwise.

Materials to be printed




[35]

[36]

[37]

[38]

[39]

[40]

[41]

all instances by the term "about." Accordingly, unless
indicated to the contrary, the nunerical paraneters
w@ewshensrh in the foregoing specification and BET/EHSINET083563
clains are approxi mations that can vary dependi ng upon
the desired properties sought to be obtained by those
skilled in the art utilizing the teachings discl osed

Anpiepaseninl cpdic ahlcingthnsderasiosnd digme p ifeasyreod adtexopipphic printing
e e R

matbriapimdy 29mpRst anyallangen.wi t hin that range. [33] As

used in this specification and the appended cl ai ns,

the singular fornms "a", "an", and  "the" enca S .
Hlustraids FREMILChE r%glspff%atr 4 FBFUF t@}n%ﬁ?l@%“%%y @ free radical
me‘é%ﬁ&?tthﬁlcﬁﬁrﬂey u%'dcﬁeq&iﬁsinﬂhti@ Wiy3i8.baf% HIBY deRivEdlifdm epoxics,

r
speci fication and the appende& clainms, the term"or"
poliysstgenpolabtthyrseapd ayatihncs, ¢thylesienbe unsuturacd napnipenddso raminoplast

unless the content clearly dictates otherw se, .[34 :
eSS T G B rnenp SRt Al e oo Spretfs having a
leaed R chlANSEB/N4E Grdud, Bftskyf gAY BthbeBiaH aeryddtedepoxics, and mixtures
fl exographic printing plate may be used in accordance

andyeerhbinhiéonsdbarbofngbe prresasitlatd i esad here fogncespngsl both peylates and

teri al Y CO ' u I I N, . .
o P S0P TR S AR S PR spsrsiphabi s
thab@h£y0 bP Qlsydreii i Bl dayhod didreent raathys aind e &R SsaTul hat the amaterials
be used herein include acrylic-based resins derived

descrippd B8 es, pol yesters, pol yethers, and urethanes,
et hyl eni cal |y unsaturated conpounds, ani nopl ast

BN URSPRv fégngtinélﬁé’esBotﬁ'}ﬁorﬁ)%{@ﬁnéndaﬁd'lyﬂl@tti@ compounds that

roup, “i socyanate derivatives having at |east one
conteinckanihs af cytbah ehypirog, arslpasgigen.egidneptemhkly nithpgen, sulfur, and the

acrylated e ies, and m xtures and conbi nati ons )
ha Pty bt st TR ok e esn e L Bo S bl diferally present in
cthRPt &t&C Y RIRS aalfl, BN ARGY bdUBS - EtdyRnickRY - urdatardsdB28mpounds

Martens) discloses exanples of crosslinkable resins
praferablyraye benolenathr iweight o€ lesothar rbeutdififtand prefgreblyrage agtgrs made
be useful. as the nmaterial s.descr.ibed herein 37 R
foB A Sritbaf iy diruRh ey uy 8 ALORAE) (ELShRwY” Houns. aliphai
poﬂiﬂ?@f@ﬁ%i ggoRdapliyaRirated eampeudscild)aticic entaiylic atidMmnethacrylic

of carbon, hydrogen and oxygen, and optionally .
acifj titeeRen , ackly| qrefenicap@dy fpe-crotonic acid, maleic acid, “and the like. Such

materials are typically readily available commercially and can be readily cross linked.

Some illustrative examples of compounds having an acrylic or methacrylic group that are

suitable for use in accordance with the teachings presented herein are listed below:
(1) Monofunctional compounds:

cthylacrylate, n-butylacrylate, isobutylacrylate, 2-cthylhexylacrylate, n-hexylacrylate, n-
octylacrylate, isooctyl acrylate, bornyl acrylate, tetrahydrofurfuryl acrylate, 2-
phenoxyethyl acrylate, and N,N-dimethylacrylamide;

(2) Difunctional compounds:



[42]

[43]

[44]

[45]

[46]

hal ogens nmay be used herein. Oxygen or nitrogen atons,

or both, are generally present in ether, ester,
wae@slensey ami de, and urea groups. Ethyl eni cal PgT/US2007/083563

unsat ur at ed conpounds preferably have a nol ecul ar

wei ght of | ess than about 4,000 and preferably are

esters nmade fromthe reactlon of conpounds cont ai ni ng

L4dhitptediol ehamd@thybﬁd;@ya@dml phacrglpicp n@aneety&gimmyu%xlyte cthylene

glygglou ac’rylg{é E gl&g(ﬁ %@%&ﬂg@él :ttgtggegfl Srie i’%l‘l'g&l aalacrylate and

dleﬁfyq)dn@l’gll}@coadﬂadrylaté,mndr otonic acid, naleic acid, and the
like. Such naterials are typically readily avai | abl e
commercjally and can be readily cross |inked. [38]

(3)§’(9|Lbéfu1ilqt1oﬁ}§lt“r°§m°\‘}8§sexanpl es of conpounds having an

acrylic or nethacrylic group that are suitable for use

trirh&h?l%‘éﬁéﬁja%@ ce t}%&?law‘ e }\%?&%lﬁ%rﬂ&t@ senp@fladitheitdl a rt]ﬁacrylate

bel ow:. nof unct i‘onal conpounds:
pergadrythaitaly | ate@aacrylatax yl awd y| aise2- acrytﬂdiﬂvleﬁwk);spgxaémrate Some

2- eth Ihex hex acr ate nocty .
represHe yff % @ %{fl gth% ?tﬁwmﬁ%lr%/}l uratF %tc?%l of ar frggrlgq include
styR@kY Hidibedzereh 09K ytidhy| Naeihyll fR@amatedN- Vlnyl pyrrolidone, N-vinyl

N, N-di met hyl acryl am de; [41] (2) Difunctiona

camgh‘pfggh daronpatbyl, polyalbyls polymetialzl sateis guch as diallyl phthalate and

oy PMGIEGH B PSR Bl diad ot

di acryl ate, tetraethylene glycol dlacrylate and
lhdtretivy cemepled yE€ photdpalgmytizdtion iaiﬁ'ﬂitqrﬂﬂ}at (C31)1 be blended with acrylic

Pol yf t | d
copppdichyhat B PPGEARGIRT devifadts Bt Rerp Pefy o-benzoatc
beﬁzrohﬁcﬁéﬂzéﬁle eth@? nReT BeiSdid %oﬂr@ﬁﬂ ALy | ‘&h@@maﬁgbutyl ether, etc.,

tris(2-acryl oyl oxyet hyl)i socyanur at e.
benmphﬁmwt@rtlatveammanmee@h@ﬁom hsach e @I—émthmlywewphenone benzyl

T KT e R T —

on&\F VI nML(4FMﬂr C?191@@191) Z\hy’drﬁi/}b 2GR AbaphAMon¥PNoal 3-$knzyl-2-N,N-
yal | yl, | 1yl esters such as diallyl
dnpﬁhﬁamatOel%ﬂmdplmlmyph@al) betanenigd am des of.4.6-trimethylbenzoyl-

dlpfhie g%%’sgbl%e o f Bt t@’lt%ﬁ gﬂgg %%g%hoiléé | -propanone,

Ive exanp
bis(Nbidirattaosyichasy X2, %ntﬂtl@ﬂplﬁiﬂylwmhplﬁﬁa’ y)lxlde eenpbhundsmpounds
in the present invention include the follow ng:
n“ﬁéﬁiﬁPdHﬁﬁﬂﬁyﬂwdﬂﬁ%ﬁ¥8@9@““benz0|n benzoi n et hyl
et her, benzoin isopropyl ether, benzoin isobutyl

Ex8hPRE of 8lmal initiators that may be employed generally include peroxides such as
acetyl and benzoyl peroxides. Specific examples of thermal initiators that can be utilized
include, but are not limited to, 4,4’-azobis(4-cyanovaleric acid), 1,1'-
azobis(cyclohexanecarbonitrile), 2,2'-azobis(2-methylpropionitrile), benzoyl peroxide,
2,2-bis(tert-butylperoxy)butane, 2,5-bis(tert-butylperoxy)-2,5-dimethylhexane, bis[1-(tert-
butylperoxy)-1-methylethyl]benzene, fert-butyl hydroperoxide, tert-butyl peracetate, tert-
butyl peroxide, fert-butyl peroxybenzoate, cumene hydroperoxide, dicumyl peroxide,
lauroyl peroxide, peracetic acid, and, potassium persulfate. As examples, the
photoinitiator may be a-hydroxyketone, phenylglyoxylate, benzildimethyl ketal, o -

aminoketone, monoacylphosphine, bisacylphosphine, and mixtures thereof.

-9



[47]

[48]

[49]

[50]

[S1]

[52]

benzophenone/tertiary am ne, acetophenones such as

2, 2-di et hoxyacet ophenone, benzyl nethyl ketal,
wda20vdemsrycycl ohexyl phenyl ketone, 2- PCT/US2007/083563

hydr oxy- 2- met hyl - | - phenyl propan-1| one,

1- (4-isopropyl phenyl)-2-hydroxy- 2- et hyl propan- 1-one,

2-benzyl - 2- N, Ndi met hy| am no- 1-(4-nor phol i nopheny Ig
Canorbcﬂlhznmiemelzzableematqrm ingluge bzbyredngs HERY oBIBIerigks containing
epoxl%/earrll?ilvnyl nﬁ ﬁ CI)]IC 1ona(1 I'é?otu:ﬂx laﬁ&hl%ﬁ 'be used herein. These systems are photo-
muI@atéc( By 6mdnmtthm<iwb1m zmhl a)s(tﬂmlsﬁ}fbmihﬁﬁ wind Hipgiogbnipmoajh

ine oxi de, etc. The conpounds may be used individually

i n conbi nation 46], Exa .thermal initi r .
Maffripls ey CHBP B 6%%1 tgeter A f‘;m ﬂwﬁ*wﬁa*etﬁﬁ SpBRotaL &L Bh material
ma?sbea(ﬁﬁBWed g h&haz st?el&?eﬂ%'tg@ fike §fé§°defds€d e%%bﬁén%ay be an

hermal initiators that can be utilized include,
organie qontpohndrthaedbdsmot dppateigdp prgiCipatyiariioy eloss- linking re@yt,lon if the

1,1 - bi b ri.l.e),
i o FERPLAESYShOSIANEESLORN L Shuse o ooy s w1
atn?os hdt Sfﬁe Wscd%it )élnﬂ (A% RN 6f the, 1inS bie Hot specifically limited.
ut yl peroxy) -2, 5- di met hyl hexane, bi s

Exampltee r @E wuihtper sotyonts | inphaghyehderafaring exretandtrile, emethylptilketone,
ethggadr of) erag | gnelj[()t&f%;r %heéerotgil ﬁ;a%%e}lfato? lsgntt b&gpw:)le of dissolving,

dlsb&@fngpﬁls@&hcﬁ@g ol thébmpeﬁdhl@ dﬁthehﬁ&téﬁaﬂ m@;ebe)uséte Preferably, a
eracetic acid, and pot assi um persul f ate.

suffigigppreuntioh solyretwillhe ysad 69 thﬁayl%@atarlﬂf&fldsz%ﬂtlé&hﬁrfasposed on a
doRJ}.esﬂx%}ga!té/ oéXJl&Eﬂ tlpee?\%h oﬁ%&l‘%ﬁt Wl 1%11,? ﬁrom 0 to 90 wt %, e.g. 70
am no phosphi d

etone, gac bi sacyf phosphi ne, an
to 80 wt O, exathtrbgfeeon‘o thdtb]tal@aeﬁghmrmf d&lrhaytem:ll ynmeri zabl e

materi al s include but are not Iinited to material s

c talnl poxy_ .and .vi n et h nction r ou
In AGiBE. 41 HPBTIAD of s 01§%t B Bop i B EFmovable
froRY tHNhiteHSRddridg FbAS ipinc ?H o'bésisarélhédﬁcé@ RbMBht material is
and dlaryllodonlun1s terials al so conprise

prezfergbllw enﬂOWAhlft g@tev@htau roomhi t@mptsrﬁélr@owp@h elgmpeigfurgshet which
fle rlty SS aevgzd |§persed suspended or the
T‘?g{%phﬂ’%l} B %@886 FriaC SANGLREE may be an or gani ¢
conpound that does not appreciably participate in the
M&h&ss-1 i nking reaction, if the material is to be
cured and which exists in a liquid phase at room
ature and 1 atnosphere, The vi scosi

r and . :
ExS@pRas S, B PBAITRG. GBIUEheN dr ECu sgﬁé%%aﬁ gsipg,flexographic
pr%mi%r o?rél fraPlieserBbd BHiohAPERG SPhMAMR ahN&hMPR of such a method.

rn1 acetonitrile, nethylethylketone,
Theumh@t@mted iraREG.n zorapesss réreoeog at laast aapaotion 04 solvent from a
materla\f ?On}lchl av%aabrle uc%a-sgivseﬁtorlngtleplgl’ (100). The reduced-solvent material is then
disposed on a feature of a flexographic printing plate (110). The method may further
comprise transferring the reduced-solvent material from the feature of the printing plate to
a recipient substrate (120). The method may also comprise curing the material on the

recipient substrate (130).

Any known or future developed technique suitable for removing solvent from the material

may be employed. In some circumstances it may be desirable to allow the solvent to

-10 -



[53]

[54]

[53]

di spersing, suspending, etc. the conponents of the

material may be used. Preferably, a sufficient anpunt
w@boogobosent will be used so that the material PB@ENUS2007/083563

readily be di sposed on a donor substrate. Generally,

t he amount of solvent will range from60 to 90 wt %

e.g. 70 to 80 wt % wth respect to the total weight
pas(sfvetyh@ama@rﬁOaﬁchle[vq9]reqhweédqhwmdﬁateml |lagpsher gigumptapges it may
be %83%03:% e ffagrlnlt hos% \% p %V% tr%uo%, er&[§hpﬁ1eio\éreléy i sglvent removal
appRFdtid, | Jugh PROLC @ﬁﬁrow‘évé ejil.h@lﬁdre‘aOfa‘d&ntlbn l‘@lparatlmhs it assist in solvent

preferably a flowable naterial at roomtenperature or
cvaperatioRPE ARG es at whi ch fl exographic printing

processes are carried out. [50] Methods [51] Exenplary
As @ﬁ%\bl‘? dSFi@r2, pid Iﬂ%l NG Iﬁa)nﬁ‘{]&l%}l)(%led B8R a@oh&CIUBLENE (140) and at least a

substrate using exograp Ic printing techniques are
pordies of ithresh ek owy Hélr@noieqowhﬂe thesmatarigxianpltee ddnogyubstrate (150).
met hod. T

A TP AP LI Eh o G o SR bt amouns of
maﬁ@faﬁ bh @he &&10@%%5@%&: Ray B6usad- Eﬂérﬁlﬁﬁlﬂy t@&hﬁ’(ﬁde@hmdhld@dlp coating,
he reduced-sol vent material is then di sposed on a

dlef eating, eandfroa cfola‘@m@gﬁgrfmtberpthﬂ@ 1n9F 16t é&, é g_e;[i@c/‘ed scHeent material

magg)g 'jio Sé)as ntu{ r ge?(?qg*;l Srrel%tm a}ﬂgte? B%GFt)k? {) bé/ transferring the

redREédIsdAght @Iha’%érﬁll tfﬂ)natlfeed‘dnbt Sitistratehs tth@f@u(ré 80)he fldx@graphic plate
nmet hod may al so conprise curing the material on the
(ﬁﬂé0|p|ent substrate (130). [52] Any known or future
devel oped technique suitable for renmoving solvent from

An#aﬁng@ntt &5 @iy %n%ﬁ b %hl9¥@(ﬂ frond) n%?%l Gt SANRE AN ¢&R1ckd-solvent

desira e to al e sol vent topassively
nwﬁympoP&ﬁaaNgzamﬂﬁevmxﬂmnmduﬁadvsmhyemMnndﬂ@ﬁnmnmetheunﬂbnnny

ot her ci.rcunstangces it ri at
of BN IET QLGB B oS AET JAER oot frahf ef ghe flexographic
prifi@hy fRte. 'BNTOURI caBRPRARY IS, at IHEN1 @S oF th SSTRMRyHe sufficient. In
infrared radiati on apparatuses to assist in solvent

othey ap@s,atenmlr@ atdlpg@é r59%0,[ %8}, Ko.sHwenoi substagtialdy alf |pé the solvent

magﬁoc?e(gzﬁlr?derﬁ’ earesléﬁ%pg Vee% 20 rlafjlgl 0 ﬁegﬁ%ﬁr%ﬁ%@ﬁ gftgr]t a%)s%tr from the

fedﬁﬁb k®a Tréb?plﬁ?ﬂtsﬁbétﬁke iSwi0l n%efnbﬁllﬁ 00 @émﬁdkbhﬁﬁorraﬁl@vé 111593 of the solvent
known or future devel oped techni gque capabl e

prigy @gbgmﬁglgrtbq: redpred-sokpmh matesrl pefodhs foptugnthap éf @sﬁﬂuced-solvent
magé‘f*t:ﬁ i t%tb% cma@ﬁ DG HEERrth EXRIRVA YohECMkA WS fhe! r@&fn‘éﬁitesubstrate It

will generally be desurable to remove substantially all of the solvent from the material, if
the reduced-solvent material is to be cured while it is being transferred from the feature of
the printing plate to the recipient substrate, ¢.g. as described in U.S. Provisional Patent
Application Serial No. 60/865,968, entitled “FLEXOGRAPHIC PRINTING WITH
CURING DURING TRANSFER TO SUBSTRATE” to Mikhail Pekurovsky, filed on
even date herewith, which application is incorporated herein by reference in its entirety to

the extent it does not contradict the disclosure presented herein.

By varying the concentration of solvent in the material or the amount of solvent removed

from the material, the thickness of the reduced-solvent material at the point of contact with

“11 -



[S6]

[57]

die coating, and roll coating. As further shown in
FIG 2, the reduced solvent material may be di sposed
wo@nios/06dses f eat ure of the printing plate (110, BEEUF10@/083563
1) by transferring the reduced-solvent material from
t he donor substrate to the feature of the flexographic
plate (160). [54] Any anount of solvent may be renoved
theffeasnrernditles leographiccvinging plate et eved/forgivadgsgpblgamounts and
Prefer fificihent. a f LSl Vi
plapGuR ek P e RS e, PG, KGRl 3 LR RACed-solvens
mateeidUBelispdpedden thiollly @hitkd déror blisstrheait tiicepadiit dffeentact with a feature

of fhe pep e piAs, (R Yenbosngie BrRuIT: Gridht Wiqih obpHed material
.. i 0 0 0
on glﬁiget%g)ﬁ{nﬁgﬁl?f%}ﬁgﬂi ?J‘il})#)@?}ﬁgeﬁt% h 120 ersl 2 tnelsdh o?ghe flefature. If the

solvent may be desired.
rediibe-scdekint enlateidd] vie ntispoat e tacathinly  dro thee donor edhbstodn aafthepoint of

fer f , i pi -
conp i o SeBT 5T BE RETHEADHE b FBiio RIS 3¢ GRITge Ty 1bdded and
theXRIaMBNSS tRE bﬂﬁtiﬂgﬂ*g% BPEShPYntiftR. refuesekn®@tiveBf solvent and solvent

material onto the Teature than if the reduced-solvent
rennatabcamateailidy bo abjestedtedbtain adesingd amounhard plepasend of msitarial on

transfer to the recipient substrate. It will generally
the@ém&élgi%?aélbrle% to renove substantially all of the
solvent fromthe material, if the reduced-sol vent

Refotigs t@IFIGS 3t @ fethod rfed flekddrephid prigtibein glustrans fveter€the donor
fromthe feature of the printing plate to the
susgrgiepise Fndsigdstigble, T, gontmaoedigpsfpe @ Mategrig to a feature of a

SRR 3R RS AP i R e R B o doror
subERANSTER), Th SUBSTRAINE 2 iootidd kheicl soRekufromstky matdrladdn dine donor
s ST B s Pu R Ly RG] BRF e soven
ma?ésa%]% 38 the WhbALIbGHatt A a FERGlQTU BeRLRDPEIR ShtinE r{{’(’éﬁﬂ (160). The

By varying the concentration of "solvent in
methatdefurther compihiees anduamg of reuwdwenimpemns et ¢.gomlGe 4 and 5) on
material, the thickness of the reduced-solvent.
dofi b gt Erutl S e o s B FERFRHET S5t fogm the donor
subsi@tef th eXOBLARO {170 TRddring (R ddifor GabktRe RAUhbISfedretving material
(14%]')\/6 desirabl e anbunts and pl acenent of the materi al

t Mbusprthertdongr Pelstratcecan-be rexeptgsl and juped fher continuous printing.
reduced-.sol.ven terial ;i.s. di i o) -
Refl}?élad8ﬁ olﬁlggnul S{IY a ea%gt I%P ﬁéer%n o?lﬁefagfoqc%%? terl%:ttg %ﬁta 1eaﬂ)lr recetving

mat@all Y140)0hay e RhtMdiaINgh@l deedorof gubgatd iscasyayiatoécaittea roll or
overl oaded and the width of printed nateri on th

| ,
cyhder pingrinass ulpa be apefulaor iplases ralilgisimot paieciated widh arglf or cylinder.
Ofdéor{rl?&:c’ Lok &ﬁ%dﬁtﬁéﬁtﬁri@ malyf bd REsirable to simply dispose of the donor

substrate; e.g. where the donor substrate is a flat film or plate, rather than removing

imprints.

Generally, reducing or removing imprints from a donor substrate (170) will comprise
removing all or substantially all of the untransferred reduced-solvent material from the
donor substrate. Any known or future developed technique may be used to reduce or
remove imprints or remove reduced-solvent material from the donor substrate. In an

embodiment, a roll may be used to smooth the remaining material on the donor substrate
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[58]

[59]

[60]

[61]

[62]

reduced-sol vent material is disposed too thinly on the

donor substrate at the point of contact with a feature
w@boosleosps i nti ng plate, the feature may not bePCT/US2007/083563

sufficiently | oaded and the quality of the printing

may be conprom sed. The concentration of sol vent and

sol vent renoval can readily be adjusted to obtain
as d@svnr e@ ambbet %teirqduecemisaoveimpeRter al fughertshgwn in 1 FIG. 9, the

T R0 ST R S0 G B Bl v

froﬂlO ﬂ@{ormbﬁfd’c@tfﬁldvﬁng &ﬂﬁﬂeﬂ‘eﬁ of seducadplsebstrate martibhtoouSeature of a
transfer of material to a feature of flexographlc
ﬂe)ﬁ}grfmhlch @rlml%g glaterp &n gpethergcaberipcate g’l g)sp%act with the donor

r n d
sufiBa iy R o e SR ??Gé%?n@%ﬂzéﬁ;@éﬂf?% figm the donor
sulistretedomeoe.gs &t 8pt e t 0 achi eve a reduced-sol vent
material (150), and transferring the reduced-sol vent
rial, from anor substrate,.t.0 ature of. a. .
It JL B Hoh G P Ge PEERETS eI o Ty Fhgpermixed
1nt@1@ﬁrathrgb§ ec%n'[‘tﬁfi’édﬁ Y a@ bpFrepRMENFol BRAMPIE Sit (S eEdentGhat the methods
and on donor substrate that result from

descrlhqtﬁtﬁlelﬂ(b‘} 2t2’m§1 3 edubegombingént material fromthe
donor substrate to the feature (170), rendering the

S gﬁﬂgr substrate suitable for receiving material (140).
t he donor substrate can be recycled and used for
conti nuous printing. Renoval of inprints (170) and
The endiesds dgsérited dbooe caubs tamicd omtiiwtithbdny funtableetxbgiaplyic printing

mat er.i al be benefi ci al
Sy FR ARl ST e RO SOTBPfEnGy haspt Saple fargrrying out
the'%éfth@lissges@ﬁbé@ﬁfd%le a‘}é) Hes@h@é@ﬁel% fih | Bty BRSQEIBl@H systems,

r ol or cy i nder. course, I n sone
theetﬂmmdmmutals 220 twittaye bscdl efsn cabiceicnoe sit rdsbaribdiies hoemaferial that

t he dono sub re the, don nor. substrat 1S
colPRrS R P SRR S ok "% R AR, ATt B utd e
un&e’??tbo@&ﬂzﬁr @} Irﬂater[a@ml AP rmﬁlanpvchmsédrmtmas(wnw uBstrate will

donor substrate (170% will conprise renDV|3£ all or

comptisst afitll edropntzationgfolvent (ihsoluen et rhsaremened egtivdly we messively,
t
froglgm%Ferlae é&@ g P]lt po tl‘gl ?qurto %:t%%tttslgeggf a fﬁgé@‘%}rggng:ﬁrlg{n%yfa% @nd (i11)

velrop

matdrial 200 &aﬁyfeﬁ@m\ﬂ@e feetﬂlus:ﬁaerscd nedidedntbvent mhtefinb2a0t he
donor substrate. In an enbodinent, a roll may be used

t.o .snoot h the renai ni mat er on, t he donor.
Redqipag i FlsdsHémions 03 Yysteigs ﬁb@ fog Nepgeraplyg duingpe arc illustrated.

ThE §JR4A 100®EdMpses %SdoanLi' §b8HatS BRI b urd (Go BecitdWaterial 220 to be

printed on a recipient substrate 250. The system 1000 includes a flexographic roll 230
configured to attachably receive a flexographic printing plate 280 (see, e.g., FIG. 5).
Flexographic printing plate 280 may be attached to flexographic roll 230 using any
suitable technique. One suitable technique includes attaching flexographic plate 280 to

flexographic roll 230 using an adhesive.

Flexographic roll 30 is moveable relative to the donor substrate 210 such that material 220
may be transferred from donor substrate 210 to a feature 260 (see, e.g., FIG. 5) of a
flexographic printing plate 280. The system 1000 depicted in FIG. 4A further includes a
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[63]

[64]

[65]

remai ni ng reduced-sol vent material on the donor
substrate nmay be cured and renoved from donor
waasvemre foll owi ng transfer of reduced-substPEr/ES2007/083563
material to a feature of a flexographic printing
plate. In another enbodi ment, a blade in contact with

t he donor substrate nmay be used to renove remaini ng
baokep uele4® positeancd relpdrd @l flaxpgrephisaol dA® sud thatmeaament of backup

rolf f‘ﬁ? tel HvE: to d:exg':‘ raﬁl)uc rgg%h() 1%4:&“6 @teca‘d'&ﬂg g&lﬁ%ﬁt MB@ttrate 250 to

varil ous ste ent
molv8 tb%’fv{?@aﬁeﬂﬂexogfhﬁ)ﬁfccmnm and dadkiuped] HO(; allaﬁmg material 220 to be

R TROHEORels T 26 PRPERE PRIcLT o bENGombi g system 1000
deﬂlg’tggl oA (R @lﬁ]lud-gls1 ethBEtbe)lﬁlé ‘F‘Bqﬁcﬁid?deQtﬁ’éﬁ)lsﬁﬁﬁe@ &elative to

carried out wth any suit | 'exogr aphi ¢ nting
flesysaehic r&d el angh fthaexagyapdit cofs hatkepsradin d24eyp4{htrslative to
t hereof s ble for carrying out.the tho
NexiSETbad! ABvE SPETI8GLcriBRY BEIIN HRHES AP P rgoYhaetveen

ﬂe?@%%ﬂﬂl@rrﬁllsiﬁ B bddREp LRI PFUAET 24UB, 22wk | mBRriHE 230 to be
for ‘conveni ence in describing both material that

tragsfenped Sem featfingl 26 of atintieg pldte280usdcongaldGaSY. educed
sol vent materi aI It shoul d be understood that (i)

s N T

fortd bl c§l<ﬁidéﬁ91§nd/\ftﬁe| robl@ 230/4® 2402408 taprofaas shoue |tkye respectlve
frommaterial 220 prior tg transfer to a feature

cerfifabauggrafghe eyliderst .S}@hgp%eflen alipws printing praeerS0dnot gu in FIG.
faat f
L L
to sycspiemssubSode f250. fBth)g]‘tapj”ml glspraillotvs ngcipreet substrate 250 to move
il lustrated. m 1000, co | Se donor
betgieps flexgege %)m&lo%@y BeRurgol 2al 404 200B: o 220 1o be
printed on a recipient substrate 250. The system 1000

RekEhHREPIGES.f4 8P Or BRRIE of AlaterdBR2( BB dAbESUbsRate 210 to recipient
attachably receive a flexogr aphic printi ng pl ate 280

sulfseret, 28, by ,fedtn@. 26) of ﬂle@o@quamnctlm ipkt¢ 280 p$ akewpgdn FIG. 5,

ed t
pI‘lgEI%/% g]ﬁ‘[e?ﬁ) ﬂ}?wdhegttacb%&( to ?{ grlta)lﬁhlrc?%ﬁ %%(f cq)Ausgr%Ith%P?‘&Xtes relative to

doRdrt a®kirag 2f1b exageaphine sﬂﬂsﬁht% 590 niagerfall 22095 aphiferrédlfilom donor
230 using an adhesive. [62] Flexographic¢ roll 30_.is
sulpiasablfetor eptarg 9@0 pb ﬂ?mgf@{&%%f) Lok B el oom e RO fagecipient

sulgg@rta?erisﬁl. %6 similarly shows transfer of material 220 from donor substrate 210 to
feature 260 and from feature 280 to recipient substrate 250. As shown in FIGS. 5 and 6,
imprints 270 on donor substrate 210 may result from the transfer of material 220 from
donor substrate 210 to feature 260. While not shown, it will be understood that some

material 220 may remain on feature 260 after transfer to recipient substrate 250.

Referring to FIG. 7, a side view of another exemplary flexographic printing system 1000
is illustrated. The system 1000 includes an inking roll 290 in the form of a cylinder. A
donor substrate 210 (not shown in FIG. 7) may be attached to inking roll 290.
Alternatively, the outer surface of inking roll 290 may serve as donor substrate 210. In

various embodiments where the surface inking roll 290 serves as donor substrate 210, the

_14-



[66]

[67]

[68]

may be transferred from donor substrate 210 to a

feature 260 (see, e.g., FIG 5) of a flexographic
wW@eioson6a8gs pl at e 280. The system 1000 depi ct ed PCT/B$S1807/083563

4A further includes abackup roll 240 positioned

relative to flexographic roll 230 such that novenent

of backup roll 240 relative to flexographic roll 230
surfase @4 Hbinkingfrol anpyi brysubstentinlbnimaeniibstlrigh & ipmgntrast je geilox rolls

et ween fl [ I and backup roll 240,

thagf?%%lsﬁ ga S&gég?gﬁ;@ﬁ%ﬂg%{%)aub%ﬁg Tansferred fromfeature

260 of printing plate 280 (see, e.g., FIG 5). The
The ypstennl 000D pdepd ot Big. 7 nlsblifgludtB airowirude30Q foo hbestkgimaterial 220.

rolls 240A. 240B positioned rel ative.to flexogr ic .
ASEADE pab 2Lt Alouty ST 5 “BACHG IS SO0, Sapsal 220
is frils@drkiiol Qordor YOI APBIE. PO RBOit WilICEPBRI®st88d that nearly any

causing recipient substrate 250 to nove between
mefHoexogy bphial toodibpdasnaderch! 220 lowpinkiog|rell 280 AincudoR, for example,

.allown eri.al 0 to be t ferred fyomfeat
dicgn i S5 1L a1 STcosBnl D, § VR deRGyrafiy e 280 oot
shdW @XPRY aPRiag beQhthcr2@0rqdtels REGERo ifkihg #A0290240A thad 4fkEerial 220
depicted in"FIG 4 may be in the formof cylinders and

is trivesferodd to S30ure 260, ob Hloreuranton priaging alaie @8Aboln theneystem 1000

re GLi central .axes of the cyljnders hasq.
ey BBE TGy BurdiBin o TR bk ot TRED “unBtil 220icpg throuen
evdporatiohadhmatist & sohRxeintaihot cérinhodsdP) sbbeoBtrambdved from material
material 220 and then transfer material 220 to )
229 agitps Eansianpkomtresysyr 3¢ aha hishonesntiafien salveyaaterial 220 to

i yHaent - b : oqr. i
B GF SR s PR 9248, BN g o mc o
maRefaé 220 meutdrinl FhagShed bandnerred fosf &ntuoé 268 oE piad 28R B recipient
from donor substrate 210 to recipient substrate 250 by
subsgae o8- 260 of flexographic printing plate 280 is
shown. In FIG 5, printing plate 280 is shown attached

Reb@rihid GPHGAPN Gdd Plely A3Rotde ei@hﬂ)1a1%/3@exrogia@hﬁsprﬁﬁ1h§tsw@m 1000

~ to donor substrate 210 and recipient substrate 25
is iltsterttdIF1L28 depicts asystoar 1Y havors deriventsemeyal apparatug 320. Any

to feature 260 of f.|lexographic plate 2 and from
i@ T PRy b SR <Ll B85 R dSh8Msubstace 210
assdiatddaktly irkiol it Z9NSHE be @pldicer IBxlamaRE Jfiseiatdopsivent removal

substrate 210 to feature 260 and fromfeature 280 to.
appasetipise) iwolyde microwasp or Ayraged ikligtipnEnpaatusesy yagist in solvent

VR ks OO0 RERERICRIITHIT. B R EeReblo) B 310 is in
cofitactfveidtt aitrleas? @Gortithni dfedomot siouta,210f whichlis bsocindd vathomdting roll

29{).:1 %t{gc?eg}nfq ]ga cfag%k;l% lpg%‘r? lggqr}aﬂéftgailg?eg@gﬂlgfo%%tol%rnelor%qglp%];l%seb 0 from

donor substrate 210. Of course it will be understood that any apparatus for removing or

reducing imprints may be used.

For example FIG. 9 shows a system 1000 including a smoothing roll 320 in contact with
or in close proximity to inking roll 290. Smoothing roll 320 is capable of reducing or
removing imprints on the surface of the inking roll 290 (i.e., the donor substrate 210).
Also depicted in FIG. 9 is an energy source 330 capable of curing material 220 on the
inking roll 320 following transfer of material 220 from feature 260 of printing plate 280 to
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[69]

[70]

[71]

[72]

[65] Referring to FIG 7, a side view of another
exenpl ary fl exographic printing system 1000 is
WO k00860823 ed. The system 1000 i ncl udes an i nkiPQI/Ds1007/083563
290 in the formof a cylinder. A donor substrate 210
(not shown in FIG 7) may be attached to inking rol
290. Alternatively, the outer surface of inking rol

recgent rﬁabstgeéqv \ZéﬂasTl@R) popotlingstollad¥) pry. them beapsed g peel the cured
ing roll 290 serves
nm%gwg%%gﬁ su%F% %e%E?ﬁ%ﬁ%hé%ﬁ%!ﬁ%e of the inking rol
may be substantially snooth, which is in contrast to
Of aois@ ¥ witllHesuntibatood ol ItlieSc&)napmetﬁ at Ghebm'ribhs ustensf 1000 discussed

smal | cel 66] The. s stem 1000 dep | i n Fi
theghou 61 Giaelae R B URNRNaB 1 P HOUST JhsratsT Jpod of FIG. 4
or gﬁ(g 4 gag LG S dnt 23 VaP 3Qﬁaﬁﬁu@m&;r d 151§%é3§ﬂf ds@lepR¥dSin FIG.

tive to reservolr mat eri al
8. ﬂmamﬁﬁmmnéWﬂtbedmhmﬂoaMﬂ@tdeESQmmawHﬂwew@mhunmwwmhsaﬁhnor

be. u od that ne ny . et ho used t .

plaf BARE- R dhpate 2206 B aft 1yl SO Rs3gs o L DerlTed in FIGS.
7 a@'8. e M lao Hé'&d&@ﬁ)btirﬂl‘jhtwg baaid ©NAR4OWL. 240B as depicted in FIG.
Fl exographic roll 230, to which flexographic plate 280

4B(mayt bestbsiitinied orgthe Fingledhpcloen ol 2401venficuration shownan FGe 7-9.
to inking roll 290 such that material 220 is
rred to feature 260 of flexographic printing
E)ﬂﬁﬁ?ﬁﬁs In the system 1000 described in FIG 7,
solvent |s passively renoved frommaterial 220; e.g.
Exthpleugh evaporation. That is, at sone point, if not
continuously, solvent is renoved frommaterial 220 as
it is,transferre reservoir, 300 as hi ..
A b dkePEATER TEOL DR R e Prairost g e 85 fupvisigny Patent
Ap?ﬁgé{faﬁds&ﬁh w%msemalen@t?&i “dgLdesar ABSISME EMBOSSING OF
3, material 220 material may then

FLEXANSR 4 PHED PRADAINERLAEES 50 Mfkhsﬂé’tebu@s@cms a}-gllegiogrpven date

tr 5 7). Referri
v B R L ST B P B SR Bl mic
replizaticll 1184 psﬁse@btlchltﬁctuse dBRF 0l0s502 cﬁn‘]ﬁte@dﬁllﬁ Qtuihbl figmaBM Co.),
sol vent renoval parat us 320. ¥ appar at us capabl e
refered tonasiB Rl nsa@tev,ec%poww iheip dpyicapt b sthab h%ipne on its structured

sur%‘t%s Bﬁcﬁ%ﬁn égzgtl&i? ﬁg Gl (fa&t’ gﬁlf@a%{k %Pﬂ:gplgtg ldgﬁo %I{Tﬁ% B8 mm thick,

Wlﬂlp@a’ioaz%dl%SerBE&t i guohraelkeiatty cavailgble from iDhvfPoat €d.) on the top of the
radi ati on apparatuses to ass sol vent eva on .. .
igorang S SN CEo AW TS s ERER B s ep R e Fediation
thrggc&a {3l o@%@h%ilguéré—ré 10%%t et ity afrod 8@ e élﬁlp%tgdii] tdifNa mercury

onor substrate O, which is associate
Fusioki Y rcotihg lamp (rnodel MC-6RQN, Rockville, MD, 200 watt/in), run at

approximately 5 fpm. The micro-replicated flexographic printing plate was then detached

from the BEF master.

The microreplicated flexographic printing plate was then attached to a 12.7 cm-diameter
glass cylinder by flexographic mounting tape (type 1120, commercially available from 3M
Co.). A thin layer of type 906 hardcoat (33 wt% solids ceramer hardcoat dispersion
containing 32 wt% 20nm SiO, nano-particles, 8 wt% N,N-dimethyl acrylamid, 8 wt%
methacryloxypropyl trimethoxysilane and 52 wt% pentaerythritol tri/tetra acrylate (PETA)
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[73]

[74]

[75]

290. Bl ade 310 is capable of at |east partially

renmovi ng one or nore inprints 270 from donor substrate
wWQ1i@s/0a87Tourse it will be understood that anyPCT/US2007/083563

apparatus for renoving or reducing inprints may be

used. [68] For exanple FIG 9 shows a system 1000

i ncluding a snobothing roll 320 in contact with or in

in isppropylplcokelnilR4), 3 iGaki FtgPreiNINDowas dpeoitdsd onjo agtl¢anzglass slide
I, capabl I Cj .Or T, ' [ ' n -t 0

o 45y FERBEAF 0 ST B P g MR 100 Bt 5 o

solfdRsihtdahen 3d)g thAl Saxs deipé & epen air.FITGe fRxbgraplnic n@rigy plate was

source 330 capabl e of curin terial 220 on . the )
thePﬁRﬂngY Band igzhe fayer 6%136@00@? é‘gfhép rgie tQ 2 clganplyg micrometer-

‘ ; ) i '
i8S 057 BIALTE PR ALRE SEPDLPGRRLE) Tk prg e
filrh ovasethén sdie tirongld artAY grroadssi 2Quippodnwtithea saerduag drusiontlhé curing

i nking rol]l 0. [69]. O urse it .wll be understogd
i o gt oiigae Rockucs NESVATF walyiy e P60 1 S ppm 02
corfleftf USRES dprOURRRUL 1 5hhsteliriial LRI @hfaTr@xposed to the UV light
I nterchanged. For éxanple, the system 1000 of FIG 4
weor cBto@. ad eyl rnwidibleofa appoviemtely epdv aticrapistoratand @2@ spaced
or a blade 310 as depicted in FIG 8, ..ln additi.o i .
sogtpr i e i R Bombte syt T80 i od with the
mi&BeMPBhiRSmags bf MIGriopl ate in FIGS. 4-6, nmay be in the
formof aroll or attached to a roll, as depicted in
FIGS. 7 and 8. It wll also be understood that two
EXb@El@l}-’p rolls 240A, 240B as depicted in FIG 4B may be
substituted for the single backup roll 240
i ' 4 G asEdAMbdaSinl U8]Provisional Patent
A@%ﬁpﬁgg%% {)@%pﬁ‘%ﬂﬁg& 0- E{ag?ged)r gph?sc prilnti rlllg pl g?\ém\?/g% aen
Appliepmneskcras Nte S€Y§45¢279i rntit®dPFSVL Y ENTaASPHTd? EMBOSSING OF

T O NG S AT S

her%%ﬁES'Briteﬂy,Mﬂéh%ia{_e Rekprpusddybettaldhg of pbl9eheAD fAMEWith a micro-

date herewith. Briefly, the plate was prepared by

repliziticd gube-parhgmasructiré,i deppsitng & gmall gimouot efphEbat etly! ketone on the
| i near, prismatic.structure EE .90/ rcial |

magpE kB F R o MEEROTREINY b AR aGphi plate (ype

TDIeBOS36iE thick with ké@yévedaboveradhby, awvlilayle fkeh DWRoANCH.H n the top
structured surface, and then positioning a CYREL(I)

of fihexwgicaponlcmpsrererliqetsdorurior B B35l Whpiki gie, C ® platc was
exﬁ%@?%ﬁﬁ)’\fﬁéﬁtﬁgg %%?u%lﬁ%mg&b%rb%pﬁyﬁéd Ak & W}n@\:‘&%&t (Fusion

UV Curing lamp, model MC-6RQN, Rockville, MD, 200 watt/in, mercury lamp, run at

approximately 1.5 meters per second) and then the microreplicated flexographic printing
plate was detached from the master tool. This microreplicated flexographic printing plate
was then attached to a 12.7 cm-diameter glass cylinder by flexographic mounting tape
(type 1120, commercially available from 3M Co.). A micrographic image of this

microreplicated flexographic printing plate illustrating the features is shown in FIG. 11.

A thin layer of 906 hardcoat (described in Example 1) was deposited onto a clean glass
slide by dip coating at 0.03 meters per minute from a 906 hardcoat solution in IPA (25
wt% solids), and drying that glass slide in open air. The flexographic printing platc was

_17-



[76]

m croreplicated surface. After 15 hours, the CYREL(r)
pl ate was exposed to UV radiation through the attached
wor@soeasepl i cated filmin a UV processor equi ppetusiontios3se3
a mercury Fusion WV curing |anp (nodel MC- 6RQN,
Rockville, MD, 200 watt/in), run at approximately 5
fpm The mcro-replicated flexographic printing ?Iate
an

thengtsllachlenhefisk iacheldayar e riecHEmd that iled preya pen 125 micrometer
PE‘i“lt%;g)hg@et NEN %Eefp!y?a’fﬁ&r dt%B{‘n(a ?glﬁ’ibl{%é@%ﬁioﬁ € }ff’a@;/its PR film with
prifte@ XG5 ajaRi @nmuwghnl Umq&oédsy@e(maﬁ UVotmmmg: ilawhp, ymodel MC-

avai |l able from .. Athin |ayer of type 906
ORRAY. Roshyille é\é%% %Mna%h BFAE }ampapafgﬁgtbyaﬂ%@ﬁg? aPPrOleately

SORFRL LR, P A R0 BB g e

weta appedtioniedy Baneraneers 2vide Ungd it amlcgdnhﬁters ddng farmireg a &riangular

acrylate ( i n.isopropylalc Idﬁ% 3M Co., St.
i RS G hegusPeBat B e T 1JAIZ S | de’ by
dip coating at 0.03 neters per n1nute fromthe 906

ThRQr EQREmERS Wi SOLVENTPREMO VM YA § TS, MNTKER RGN TRANSFER

drying the glass slide in open air. The flexographic

FOBr PREXOG oA BRKC RRENTRNG 0 Hiselesasy Qanakilled fmciaaywHl agpreciate

ol | Qnt o
PR EeoP ol FR e Ao B O B PR Pp disipssd pppodiments
are(%‘ééﬁnke@bﬂoe pﬁfp@ﬁ&m(ﬂﬂﬁtr@h andhmt piniititied, LATthE iprége@mvention is
en sent through a UV processor equipped with a

hnﬁ@ﬁ@@kxbm@@p@ﬁnwabwlpm | anp (nodel M- 6RQN,

Rockville, MD, 200 watt/in, nitrogen purged to 50 ppm

0 2 content), run at approxinately 1.5 meters/ mn.

Li nes that were exposed to the U/ light were cured and

had a width of approximately 2.5 mcroneters and were

spaced approxinmately 50 mcroneters apart formng a

parallel line pattern illustrated with the

m crographic image of FIG 10. [73] Exanple 2 [74] A

m cro-fl exographic printing plate was prepared as

described in US Provisional Patent Application Serial

No. 60/865,979, entitled "SOLVENT- ASSI STED EMBOSSI NG

OF FLEXOGRAPHI C PRI NTI NG PLATES" to M khail Pekurovsky

et al, filed on even date herewith. Briefly, the plate

was prepared by taking a polynmeric filmwith a

m croreplicated cube-corner structure, depositing a

smal | anmount of methyl ethyl ketone on the
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master tool structured surface, and then positioning a

CYREL(r) fl exographic plate (type TDR B 6.35 mmt hi ck,
wawndokossnroved cover sheet, avail abl e from DuPoPtT/C820P7/083563

on the top of the master tool microreplicated surface.

After 15 hours, the CYREL(r) plate was exposed to W

radi ati on through attached mcroreplicated filmin a

WV processor (Fusion UV Curing |anp, nodel MC 6RQN,

Rockville, MD, 200 watt/in, mercury |lanp, run at
vwﬁ@ﬂ&ﬂéhﬁﬁﬁ&'y 1.5 meters per second) and then the

m croreplicated flexographic printing plate was
detached fromthe master tool. This mcroreplicated
fl exographic printing plate was then attached to a

12. 7 cmdi ss _cylinder f | exographic

L rouht @§g§£¥9?%g ifﬁ@ln%éﬂﬁﬁpé%glly avai |l abl e from
3M {?é?nawn%ﬁat%é‘sf 2963RR10% 21s0RES: Rfm bMhaFerl] &6 MHeRli GRERLd-
fl exographic printing plate illustrating the features
is shomnSMnmEm@nmxd [75] A thin layer of 906 hardcoat
éldg @{)éﬁtfl’l?%djtéle BVE])((}F%TJ %1831%[ aéerzﬁl OBP ferar@?e 8fn a ﬁexograp%% %rlntlng
froma ggﬁmbaﬁ@coat solution in | PA (25 mﬁ@bsollds)
and drying that glass slide in open air.
f | esoufepne charerpecdsglvsnamaterialdrem ﬁqusﬂm@doweﬁaﬁat jypstrate.
that |ayer of hardocat and then rolled onto a clean
125 microneter PET i.e., poly(ethylene terephtal ate)

2. fi |l mfhamai bedording toauibu Pofatth&€ojomptiRing dibihg thd nlwdetisolvent
printed, |lines was sent through a UV processor (Fusion

UV O#STiRgon HipgccipisBetubratc 6RON, Rockvil I e, MD, 200

matt/inch, mercury | anmp, purged by nitrogen to
approxi mately 50 ppm of oxygen, run at approxi mately

3. 1 5 Ametthod perording td elpim Thiarthesaontpirisgugplisposied the meksrial onto a

o AP et Fe o sy (oo B el Rrengfrom the

it kAl 88buwh Nt Ok a4 SostABA enSdepwRsbRtratk G
12. [76] Thus, enbodi ments of SOLVENT REMOVAL ASSI STED
I\/ATERI AL TRANSFER FOR FLEXOGRAPHI C PRI NTI NG ar e
dIS osed ski |l |.ed eci

* erpoumont &oaesiae 4 nif orehaCalineSlubon SPBC R BLRy Afbriv
Th e ofliosht esage efihe dleﬂsgm?ma peEnfieplanteehpriges Pikpesesthe
of illustration and not limtation, and the present

i nv sertuicemhsqleent maitariad fropy e Bonarisubsiraig teehe feature.

follow What is clained is: 1. A nethod for

fl exographic printing, conprising: renoving at |east a
5. por tA @btholl ascasdinyg emtlaint dmvhertiat dspoaing ttioe maferielMenta the donor

reducedsol vent
substrate comprises dic coating the donor substrate with the material.

6. A method according to claim 1, wherein removing at least a portion of the solvent
from the material comprises removing at least 10% of the solvent from the

material.

7. A method according to claim 1, wherein removing at least a portion of the solvent
from the material comprises removing at least 90% of the solvent from the

material.
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mat eri al ; di sposing the reduced-solvent material onto
a feature of a flexographic printing plate; and

wo e@n®6mrs i ng the reduced sol vent material froPeT/082007/083563
feature to a recipient substrate. 2. A nethod
according to claim1, further conprising curing the
reduced-sol vent material on the recipient substrate.

3. A nethod according to claim1, further conprising
di sposi h ri;al. on . . '

. L8P RalB ¥L0Bh, PR p AR SHOEL A Sri BT B
mat @bimethe @tiGdtias coviprlises kdigoving aubisahtialdy ai sfihs salveit ftdnethe
donor substrate. 4. A nmethod according to claim 3,
wheP@f%ialli sposi ng the reduced sol vent material onto
the feature of the flexographic printing plate
conprises transferring the reduced sol vent nateri al

9. f r oM hbthod ecvordisg histlaiat & winertihehd featunr exmprised\a ¢rhbdimension
acco¥?in9 to claim3, wherein disposing the materi al
ont 81 { hBIIBMGICISUBESr at e conpri ses die coating the
donor substrate with the nmaterial. 6. A nethod
according to claim1, wherein renoving at |east a

10.por ¥ method a¢dvedisg kovdaim 1 roareihehaierere edmprinepp lagergl dimension
rennfigﬁﬁﬁinﬁg?stllogbof the solvent fromthe
mat & ICIMER ' 80 according to claim 1, wherein
renmoving at |east a portion of the solvent fromthe
mat eri al conprises renoving at | east 90% of the

1150l Vemethpd &rm ficpregispkis Praling. compristigod according to

cl al(/a 1, fiygggglrt?%gntro GTHNb ﬁglbgﬁ”atg G Apdicrthl @g&éﬁﬁﬂg Qfsoltvgrﬁ;

sol Vént trom the materral conpri Ses renovi ng

subsi)ant rahdwinghd let a pbrics @l erdol fenofrotitee mateetal ah theQlonor
A et hod accordin%rto claim1, wherein the feature

conpr i sesubstipigite aghics eHYsEobtent Batigk onet er s or

| es 3oy 10 tra&f&?ﬁlg% RAGUIN NGt Ractidl Mk thMIHOR sibstBR to a
feature conprises a lateral dinension of 10
m cr onet éasuropf b élssographic printing plate;
(d)  transferring the reduced-solvent material from the feature to a recipient
substrate; and
(e) reducing or removing an imprint on the donor substrate that results from

transfer of the reduced-solvent material from the donor substrate to the

feature of the flexographic printing plate.

12. A method according to claim 11, wherein reducing imprints on the donor substrate
comprises removing untransferred reduced-solvent material from the donor
substrate to achieve a donor substrate suitable for receiving the material

comprising solvent.
13. A method according to claim 12, further comprising repeating steps (a) — (),

wherein the donor substrate is the donor substrate suitable for receiving the

material comprising solvent.
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11. A nmethod for flexographic printing, conprising:
(a) disposing onto a donor substrate a nmateri al

W@ wp6EsTing a sol vent; (b) renoving at | east aP@EDU$100T083563

14.

of the solvent fromthe material on the donor

substrate to achieve a reduced-solvent material; (c)
transferring the reduced-solvent material fromthe
dondrmethbd aecgrding tp eaineht, frshesfcomprisiag syriagphicgeduced-solvent
priﬂﬁkg 1 Aﬁ%@'iég%t§%gﬂﬁgerring t he reduced- sol vent

mat eri a ron1?% eature to a recipient substrate;

and (e) reducing or renpving an inprint on the donor
substrate that results fromtransfer of the

15+ e dAcREFOSHPYEMTINGAL 8YSIEN, SYINSHI%e donor substrate to

16.

17.

18.

19.

the fdgﬁér%{lﬁst% e LMl %c%%ia&ﬂ&&iiﬁtcio riRIn@&olvbAt suth that
met iod accor i ng t& clalm 1, erel n reduci'ng
i mpri nt sthermadtbeal dodispossd bs theadamoc sutpiratses r enovi ng

untransferred reduced-sol yent. material fro he donor .
SUb&STAEE PG HPEYELS OO EBet Ptk WHPLGPE Foplcrial
recei Vi ngishf&dHRUEE ddHor SQTREISD Pebdeet ¥ edfuced Solvéht material
nmet hod according to claim 12, further conprising

r epeat i ndisposegon(thy donof eyhstrateer ei n t he donor substrate

rac BT RER G el KieAlE AeRp I i e

clai m 11cothpfilin@h f&@irpths ﬂego%apﬁi@@utrh&eable relative to the donor
reduced-sol vent material on the recipient substrate

15. A f1 exogrisgnibowthareivrsdspbicaimatetalnm e dgnorgubstrate to be
donor  suhskiah 69N KIHEEGe 40 RS NeyRuliRt o o

conpri sing a solvent suc erial is
di sposedipadl ipbsitidasiotlasiub st thaflexogragiot wehduch et vialvement of the
appar atus capabl e of renoving the so|vent fro

t he .
mat er i al DaTkIpL IR tRdcdirorRhisSPH A erpllc ﬁ?ﬁ@@&% grecipient
reduced- §1935Y1§¥%tt0 MRhve rb'eﬁé/eeg 'tl%olf)a%ﬁg%fml ddaeh8ABgraphic roll to

a [ oll co to

substrat e; | exographic r figured
at t achabhlfow elxeicdeced-sohexogmbaipdte to be irmtsfarpdgian éhe feature to the

recipient substrate.

A flexographic printing system according to claim 15, wherein the donor substrate

is associated with an inking roll.

A flexographic printing apparatus system to claim 15, further comprising an
apparatus for removing imprints in the donor substrate that result from transfer of

the reduced solvent material from the donor substrate to the feature.

A flexographic printing system according to claim 15, further comprising the

flexographic printing plate.
A flexographic printing system according to claim 18, wherein the flexographic

printing plate comprises a feature comprising a lateral dimension of 15

micrometers or less.
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conprising a feature, the flexographic roll noveable
relative to the donor substrate to allow the

w0 edsoed7sol vent material on the donor substr aPE@I/US200E083563
transferred to the feature of the printing plate; and
a backup roll positioned relative to the flexographic
roll such that novenent of the backup roll relative to

the flexographic roll is capable of causing a
reci,pk en str
20. an dAt exoéfaéﬂl% rin hg cs&s?eo ogg} fi }‘\%vglvg r\plgﬁ%‘%lggher @4&& s%bstrate

subsémpities h@ulb@aﬁtfaﬁ;a sﬁlebmle;drfﬁcmnm Imldhetaé uaecriabistdigosed.
reci pient substrate. 16. A flexographic printing
system according to claim15, wherein the donor
substrate is associated with an inking roll. 17. A

fl exographic printing apparatus systemto claim15,
further conprising an apparatus for renoving inprints
in the donor substrate that result fromtransfer of

t he reduced solvent material fromthe donor substrate
to the feature. 18. A flexographic printing system
according to claim15, further conprising the

fl exographic printing plate. 19. A flexographic
printing systemaccording to claim 18, wherein the

fl exographic printing plate conprises a feature
conprising a lateral dinension of 15 mcroneters or

| ess. 0. A flexographic printing systemaccording to
cl ai m 15, wherein the donor substrate conprises a
substantially snmooth surface onto which the materia

i s disposed.
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