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PCT/ US96/ 07079 PROTECTI VE CLEAR LAYERtfidgehhsES
5 Fi e® 43135 I'nvention _ This i nvgﬁrl on rel ates
to an optically clear |layer for appli cation to ' images on substrates.
10 Background of the Invention El ectroni c graphics
produced vi a el ectrographi c processes, inkjet processes, and the

like, is rapidly becomng a preferred nethod for the formation of

i mages. The Scot chpri nt [ epROTRELIVE CIEARIAVER FORIMMAGERTErci al | y
avai |l abl e fromM nnﬁﬂﬂWﬂﬁW‘Wﬁany of St.

Paul, M nneSota ("3M 15 Conmpany") uses an electrostatic process for

f or i ng an i mge.an t&ansf,erri ng that i mage to a durabl e substrate.

-One descri ptlog—m%@%%" s is found in U S. Pat. No. 5,114,520

(Wang et al.). 1 géyngn%ubstrate
This mventhr n reldtb€to t%w i ééf[ér Folrgﬁ)

requires protection from asli on an An optically

cl ear, transpaimsgesonsnbsirstesat e, 20 conpri SI ng an optically clear,
transparent durable filmcovered on a major surface by an opt i cal | y
clear, transparent pressure sensitive adhesive, is preferably applied

tr anspar ento - Eackgipd o BBIRGBHAIE | 50C b oducr Nos. 8910, B91L, BOL2

8913, 8920, 8930, and  Electronic graphics produced via electrographic processes, inkjet
processes, and the like, is rapidly becoming a preferred method for the formation of
images. The Scotchprint™ Electronic Graphics Systems commercially available
from Minnesota Mining and Manufacturing Company of St. Paul, Minnesota (“3M

15 Company”) uses an electrostatic process for forming an image and transferring that
image to a durable substrate. One description of the process is found in U.S. Pat.
No. 5,114,520 (Wang et al.). |

The image formed on a durable substrate requires protection from
abrasion and ultraviolet light. An optically clear, tranébarent overlaminate,

20  comprising an optically clear, transparent durable film covered on a major surface
by an optically clear, transparent pressure sensitive adhesive, is preferably applied
over the image on the durable substrate. Commercially available clear, transparent
overlaminates include Product Nos. 8910, 8911, 8912, 8913, 8920, 8930, and
8931 films from the Commercial Graphics Division of 3M Company, St. Paul,

25  Minnesota. Of these, 8913 and 8930 are optically clear. Some of the-clear,
transparent overlaminates include a viny! or polyester film covered with a pressure
sensitive adhesive, which is in turn is protected by a paper or polyester liner until
us#ge. Other clear, transparent overlaminates include a vinyl or polyester film
covered with a hot melt adhesive, and a scrim liner to prevent blocking.

30 In the absence of the use of a clear, transparent overlaminate, some
fabricators apply a protective clear coat of a vinyl/acrylic material, such as Product
Nos. 3920, 8920, 9720, 66201, and 2120 protective coatings from the Commercial
Graphics Division of 3M Company to protect the durable, imaged substrate. But
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8931 filnms fromthe Commercial G aphics Di vi si on of 3M Conpany, St. Paul,
25 Mnnesota. O these, 8913 and 8930 are optically clear. Sone of the

clear, woongsimnsparent overlam nates include a vinyl or peqlosoghRrefil m
covered with a pressure sensitive adhesive, which is in turnis

protected byga, Bﬁ[ﬂﬁﬁn ofs’filicxlﬁii S8 sdild ¥Rk M&elis sqb{, %o;'t?ng?q%f)ﬂs}%tgx%es%fe ar,

t ransparent ‘over ude™a vinyl" “of” "po Cover ed

w th a hot rglihiate)diresmstences, ehdaraftsie) | i ner to prevent bl ocking. 30
In the absence of the use of a clear, transparent overlam nate, sone

fabricators apply a prmethwt@ﬂbmlevwaﬂensweetqmeﬂm@synwnnaﬂleranm such

Pr od 720, 66201, '
T om the. Corie et febeptibte or e o a1, vRFvasf anpedly ety cct the o .
durabl e, si ”&%@pﬁ'ﬂﬁtsd\feﬁhﬂlnaﬁlﬁlms remain E\Qr&?élﬂaﬁ&@e to achieve.

PCT/ US96/ 07079 such application of a liquidto a solid, flat surface
IS subject to the inconsistencies of climate, circunstances, and
craf t snen. . While the optically clear, transparent

over | ani nat Skmmaryof the Invention, are quite acceptable for large format
graphi cs uses, vinyl - bpgegh apéledtfdnic/ %ﬁtﬁ&rneed?an mE)E%ﬂ?iQ@rd%mb gverlam nate

films remain extremelyeusweto ac >t he I nvention

The art of aipticallyoclear, yamsphtentlayerdd pratectiimagesfomedeon allmajebktﬁface of
opti cal | l,ayer to proteia I mages fornmed on a najor
Y&

§ cl eg trari\‘a ar ent
sur f ace 18f strag gf’@%‘?“’\ﬁﬂé‘h" pagent daystsknonndn dhase skilled s known
to those skigd ofhit i dspGialy true Whdn thd Mikierkts i€ P&frately Yich Wifh G0t e

substrate |s a per m W t ow view ng through
t he non-i magdidweviewingahrough the non-imaged surface. One aspect of the present

I nvention is an inexpensive, durable ptically clear, transparent
| ayer formed on a pol yR8e aspeﬁteqféh%@esqmwemrs pBinexpensive, durable,

optically clear, transparent layer formed on a polymenc release liner that has

15  preferred surface properties to permit the layer of the present invention to have
optical clarity within acceptable ranges.

| A layer to cover and protect an imaged substrate comprises a

composition comprising viny! chloride resin, optional acrylic resin, optional
plasticizer, and optional stabilizer, wherein the composition is formed on a

20  polymeric release liner having thickness values from about 0.05 mm (0.002
inches) to about 0.12 mm (0.005 inches).

Another aspect of the present invention is a method of forming an
inexpensive, durable, optically clear, transparent layer formed on an image residing
on a durable substrate. A method of forming the layer comprises the steps of

25  forming the optically clear, transparent layer having two major surfaces from an
organosol on a first polymeric release liner having a thickness ranging from about
0.05 mm (0.002 inches) to about 0 127 mm (0.005 inches); optionally adhering a
field of pressure sensitive adhesive to a second release liner; and optionally
laminating the field of pressure sensitive adhesive to an exposed major surface of

30 the optically clear, transp‘arent layer; and optionally removing the first polymeric

release liner.



15 preferred surface properties to permt the |layer of the present

I nvention t ve optical clarity within acceptable ranges.

A layer to @l’“&?ﬁj protect an imaged substrate conprises a FCT/US6/07079
conposition conprising vinyl chloride resin, optional acrylic resin,

opt i onal _ pl ast i ci zeAnothgtiasppetiof thd invention is & compasite of aminekpensive,
conposition is foaorged 0 olyneric rel ease liner ,havi t hi ckness
values from aboWﬁW(%%ﬂ'ﬁgﬁpxrmt Inypecavsring 2 ‘i’t’é&ﬁ?’ ’@?ﬁej]%t(@?-o

i nches). it i I ' ' is a
nmet hod of form cr?mpggl © compnsieﬁ g?( Qgﬂés#]\? é:leﬁxé E{.rig ag%nt y&tell- %ﬁﬁggé ldggip?emﬂ:ﬁéd

t ranspar ent | ayswbstiase,wherein thenopticatiecless transparent layer identifiedlabavel € substrate.

A nmet hod of [form ng the |ayer co ises the steps of 25 form ng the
optically cPear, transpar rf?aq“&fgﬁquﬁ\j‘“t’%\g‘ewoﬁGﬂ@c‘b@ﬂ%&?ﬁ@ﬂ‘y
organosol on a Jid ' ' | ' e | ng
rom about | 1 aRPhoklithych g Rinfrc SRasc INer Bopds HUAT BBels i CO)
optional |y adheompgsition, whereinithé¢ surfiice prapeiecs of i olymetic reléh@Japee 10 a

second rel ease |iner; and ogptionall | am nating the fiel'd of pressure
sensitive adhedeteming taﬁoes!%@éﬂtmﬁtbqr layerrafshepresengventioropt i cal | y cl ear,

transparent |ayer: and opALGRE) S0P Belt i biettanblRl YPFRE dSrabl,

WO 97/ 431280  optically clear, transparent layer from the second reiease layer t%the_durable,_ :
PCT/ US96/ 07079 Anot her aspect Of the invention is a

conposi te of aﬁmﬂﬁf&@@ﬁ%ﬂﬂg, durabl e, optically clear, transparent
ayer cover 9 2 dur bl o oL Aol MEBL Ao s SRS e B>
CUDSI AL, Wl S p et e} e i ST Bind @bt 1 7, 0o
durabl e, optically Angtherradvantagespfithe invedtionds therabilityof thedutable; el ease
layer fr om g t Q)%Ei%iyl elea'?,rtgacnesgasrggtl Igyer to provide stabilization and protection from

abrasion and ultraviolet light degradation. '

 Therefore, the present invention also includes a method of protecting
an imaged substrate, comprising the steps of fomﬁné a layer of the present
invention on 2 polymeric release liner; and laminating the layer of the present
20 invention to the imaged substrate.

Embodiment_s of the invention are described with reference to the

following dra'wings.
Bri cri 'on Drawin,
25 Fig. 1 illustr_ates a cross-sectional view of the durable, optically clear,

transparent layer of the present invention prepared on a polymeric release layer.
Fig. 2 illustrates a cross-sectional view of the durable, optically clear,
transparent layer of the present invention during a lamination step of the process of
_ the present invention.
30 Fig. 3 illustrates a cross-sectional view of the durable, optically clear,

transparent layer of the present invention in combination with an imaged substrate.
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conposition, wherein the surface properties of the polyneric rel ease | ayer
determ ne the optical clarity of the layer of the present invention.

Anot her b Hdstagef the invention is the transfer of the decXilSeso7oee
optically clear, transparent layer fromthe second rel ease |ayer to the

durable, | maged g iSifshaks p gross-sectional view of the durabf¥) optleaRtchae, of the
I nvention is the ability to transfer the optically clear, transparent

| ayer from atasdpareneidyer/afithe present invengich iacombinatien with an imaged substrate

Anot her advant age, of the inveptigon is the ability of the durable, 15
optically cl é%l?'!°¢‘?"é‘i%§9§l"’éﬂ'f °F'§Vé‘?"e!'§5°'brovi de stabilization and protection
from . abrasion and ultraviolet |ight degradation. _

Therefore, the present invention also includes a nmethod of protecting -
an i mageds sulpwibodirtentE ofthe Ipefitiori he steps of forming a | ayer of the present

i nvention on a polyneric release liner, and | am nating, f he J %(ir of the
present 20 inventi on Fig lshews gpsepsratiopsomppste 10 comprising a durdble,

ol owi ng. dr SRGAY cidh, hsPitefyef 26 b Befinlly ot Spbicipidstn | o€
Fig. 1 illusichipBsition 6hapolyffeicireenk linéred Mavinglsmodtll supface proptstieal |y cl ear,

transparent |ayer of the present invention prepared on a polyneric release
layer. helpful in the formationfif ghe optical clasity prapertigs of layer-Bect i onal vi ew of

nvent i of0dur i ng a1 aniiae giFaa be agh SERCE BGRic Algbe fler Whferl £RFH

invention. 3Q, those skilied in the art that hh&la sutfack rolfghheds SRedured @Gcordingitoonal  vi ew

of the durable, optically clear, transparent | ayer of the present

“invention in Sheffieldest wethod TAPRE Testhdy538 omiB8tpublished by the Technical

-3 Association for the Pulp and Paper Industry (TAPPI) of Atlanta, Georgia , of from
about 1 to about 10 Sheffields. Selection of the liner 14 should recognize the

15  nature of the surface of liner 14 contacting layer 12 will determine the appearance
of the outer surface of layer 12 on the durable, imaged substrate. Nonlimiting
examples of release liners include silicone coated polyester, urea alkyd coated
polyester, and the like. Particularly preferred for release liner 14 is a urea alkyd
coated polyester having a urea polymer coating comprising a polyurea alkyd

20 formulation of 0.005 mm caliper on a 0.07 mm polyester film.

Release liner 14 can have a gloss ranging from about 100 to about
150 and preferaBly from about 120 to about -140. Gloss is measured by a Gardner
60° Glossmeter using published techniques known to those skilled in the art such as
ASTM Standard No. D523.

25 Durable, optically clear, transparent layer 12 comprises a thermally
processable composition containing vinyl chloride, optional additional thermally
processable resins, an optional plasticizer, and an optioral stabilizer where the layer
can be prepared from an organosol with a sufficient me:: temperature to be
thermally processable to cause layer 12 to form on the polymeric release liner 14

30  without causing harm to the surface of liner 14 responsible for formation of the

optical clarity properties of the layer 12.



WD 97/ 43128
PCT/ US96/ 07 Fig. 4 illustrates a crgggnsREoRyal
vi ew of thewéﬁ?.’é‘rﬁ?@, optically clear, transparent |ayer of the

present invention in conbination with an inaged supstrate, ) not her
enbodi nent of the inventiUFf‘)"."ﬁ"‘!!’-ie'sEﬂﬁ@HF ?’:5 P MPVH}?%F"{‘%'“

Fig. 1 shows a | Qfm | mﬁ Tple =R Gseful in th
optically cl ear’,B r%u%ég?@'ﬁ? aygéﬁgégf at ‘gfsﬂnglg'll@ g’?‘g‘g%éssaebl emoreganosol
conposi ti on on pregemt jnvention is alvinybehlorideresib 4omprising Geonwinl chloridecresin
properties hel pful in the formation of the optical clarit erties
of | ayer 12. 1ocommercially available from E?ﬁeﬁoqdﬂq? ERuc ng%féleﬁém% .
rel ease lin materi al kn | [ . s a
surface roughness, neasurmg%dradﬁahgﬂieg%?oﬁ%ﬂég ™ @ﬁé@fv@?ﬁ%?ﬁfg& TAPPI
Test T 538 om 8?’2,%?‘%%@{%19&&9&v&iﬁblérabﬁﬁlindustrial chemical tathmertially aviilablePul p
TAPPI) of Atlanta, Georgﬁaz of from about 1 to
epir

and Paper | ndustry ) . t
about 10 Shef f i frbmgmarngiourses thioughoutthe|worlsk bl thel acrplicorgsinusefuhin layer

f th face.of ol | i D 2 will d ' h
Copearance 13 gatapriges goptbouf, s SO0 Sl a5, B hiter Aernnd Mofeetaf - 0
substrate. Nonl {,gight NPreferably, % A€ fesiif useftll RARE Fhis&ﬁ lisvehfién AR athliccone

coated pol yester, "urea alkyd coated . polyester, and the like.
Parti cul ar |40 presircomprising Elavasite actylic eesinthtiving ahoutr 08,000kyalecular weightat ed

pol yester having a urea pol, r. coatj ug.co L SJn ol yurea al kyd 20
formul atjon of %?'B‘ES' é&?‘?{‘ggrﬁ%@ ﬁgsms W%Bﬂ“ﬁ?ﬁag&a’f‘%{%
Rel ease |iner 14 can haVeo?aitSﬁl SthE%BglgBﬂtiéﬂ RINARELYS cobithise? a PRt zer to

150 and preferably fromab Dto out 140. "G oss I's neasured by a
Gar dner £0 ilGtheformdtion of dayer 12 el tstradfer ¢o b dugblesinkapedssubstratdiose

S ot 2 e e ey Y T e i bt
P Coe=oel 1 OB e Y ac ie g s!
optioral stabil dihexyl ahetste; dridahé e Particularly peeferrdiicfoph phisticizerf if presaut in the
organosol with goxrsx;l)gsfitiigni c%'qtt;ye[r ?é,ri]s Vtil?orHég r7%3 ;JleastEc?zelt? gommercially available from
ATOChem of Philadeiphia, PA. '
Optibnally, the composition for layer 12 comprises a stabilizer to aid

20  in the formation of layer 12, provide ultraviolet resistance, and assist transfer to a
durable, imaged substrate. Nonlimiting examples of stabilizer include Hal-Lub, Hal-
Base, Hal-Carb, Hal-Stab b;énd hindered amine light stabilizers commercially
available from Hal-stab Company of Hammond, Indiana; Nuostabe V1923 brand
ultraviolet light stabilizer commercially available from Witco of Greenwich,

25  Connecticut; Cosorb brand ultraviolet light stabilizer commercially available from
3M Company of St. Paul, Minhesota; and Tinuvin brand HAL stabilizers
commercially available from Ciba-Geigy Corp. of Greensboro, N.C. Particularly
preferred for a stabilizer, if present in the composition of layer 12, is Tinuvin 1130
and Tinuvin 292 HAL stabilizers from Ciba-Geigy or Nuostabe V1923 stabilizer.

30 The layer 12 can have a composition ranging from about 40 to

about 60 weight percent of vinyl chloride, from about 10 to about 30 weight
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thermal |y processable to cause layer 12 to formon the polyneric rel ease
liner 14 30 W t hout causing harmto the surface of |iner 14 responsible
for for maypowsziks t he optical clarity properties of RCEUSIPZI?912.
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PCT/ US96/ 070%8rcent acrylic resin, from about 0 to'¥bout! 330Réight! péfcenbplagticiee unt fiom

chem cal co rcially available from many sources throughout the ]
wor | d. Pref erabinityd, totdbout/ 1 hyeightpescend stabilizérul i n t he present invention

is a vinyl chloride resgin, risi on vinyl..chloride resin
comercially avail abl ei#wﬁﬁgaaw 1%%5'3165 V&P"E}Pﬁﬁf'%ra kY ah?“tdsev)el and, -
Chio. 5 about 55 weight perci T vit§Pehigrided ok Wout PSito Mdhit B0Abeigisi n, in the
formati on of layer 12, acrylic resin is readily avail able as an

i ndustriab clperdentdcrylizmesindiarh labout\dtiol abbirts20 weight ercemt plasticizes, anddtom
t hroughout the world. Desirahly, the rylic resin useful in layer 12
corrprigses fr@h?%iﬂab%?gWSQBigma@‘&gboo nunber average nol gcul ar
wei ght. Preferably, thq? %)}EPXE‘SQ ?am%%?lk&iﬁ&ﬁagﬁg%%h5%\5@rz;t7itgn is an

acrylic 10 resin conprising e acry resin I ng about 100, 000

nol ecul ar weiaBbiit 60 weight pertentfainyy clduridd, &iohrabiond 16 tboe 27 meight
W I m ngton, Del aware. . tionally, the, ¢conposition for
| ayer 12 comperecataciylis rgsin; fpmaboyt0 to about 2Qweight; peacent plasticizsh | ayer 12

and its ansfer {0 1 Hpgg L ate. Nonlimting exanpl es
of pl ast}1 izﬁ"’@ﬁé‘?‘ﬁ?etg%?’gmoéj?? eh g‘f“;g%?i?&%di pic acid; 15 but yl oct yl
pht hal ate; hydrocar bon cempssitiontot Ryét IBydandbeprepasettyadissolvingthey| azel at e;

di hexyl azelate; and the |1 ke. Particularly preferred for a plasticizer, if

present in t Hgredients itoisplyentsi suoh as ketonesiand aromatics/ipceferably Ri-robpivhst i ci zer
ot onal 1y, " dirtohec REsEHspBEs st e eiome, et soBst R i 30ents o d 20
it patn 2 feel; 0[ gﬁé&.&@ préfelaBHGh edral pRIOUF §iiRh YbIVERY] DhyRt 12 @lrifed? @Pavuidicbabéli St
15 onliner 14 with a dry coating weight ranging from about 0.70 to about 1.10g to
yield a dry thickness of from about 0.04 mm ( 0.0015 inches) to about 0.08mm.,
(0.0030 inches). Preferably, liner 14 has'a thickness ranging from about 0.5 mm
(0.002 inches) to about 1 mm and layer 12 has a thickne.v;s ranging from about 0.5

mm (0.002 inches) to about 1 mm.

20 After coating, layer 12 is dried on liner 14 to remove solvents.at a
temperature rangmg from about 90°C to about 120°C for about 2 minutes, then it
is fused in an ov.en for 30 seconds to 60 seco.nds at 175°C to 205°C. Composite 10
is then stored until usage, optionally, but preferably as a portion of a lamination
with a field of pressure sensitive adhesive (PSA) and a second release liner
25  protecting the PSA field.
Fig. 2 illustrates a laminated composite 20, formed from the
Jamination of a PSA field 16 (protected by second release liner 18) laminated to a
major surface of layer 12 opposite polymeric release liner 14.
Field 16 and liner 18 are combined in a separate step prior to

30 lamination according to techniques well known to those skilled in the art.



durabl e, inmaged substrate. Nonlimting exanples of stabilizer include

Hal - Lub, Hal - Base, Hal - Carb, Hal -Stab brand hi ndered ) |

stabi | i zer sSWOHAIS al |y avai | abl e from Hal - stab Conpa%?r?)}is’k’g%nd,
| ndi ana; Nuostabe V1923 brand ultraviolet light stabilizer
comercial |y avail abl e f r Bwld/¥6 cap befanycervensional pressure ssopitive adhestve thasdas p

Company. of St eatisel ity 3t B8t s 28R S RER BRI bt bof B opfcllbariy =M
commer ci al |y avgbhérties of 1436t Q.bNoﬁﬁhm%_Gﬁmlemis@ewmaoegpclwa

Particularly preferred for a stabilizer, if present in the
conposi tion of palymrylates, polyviiylethers; natsd rubber, silisnge, Tubbev.i styrenpbysiagdiene,
stabilizers from G ba-Cei or Nuost abe, V1923 stabilizern. 3 . . -
The | ayer 18 camRaVRHAGIN,SHEREHORTSRE RN SO ERTRISer . Aghesives used B« 60
wei ght - per cent gl ofdai inféHiBh ififude VirdWact R Blerdd Hading B Hreighi penRndifbtio

'PCT/ US96/ 07079 ranging froa alsout S6/50ytb iabout<267 10, anti poefemblyabott 75025 mudia vidGosityi ght
percent plasticizer, and from, about O to about 10 wei ght percent
stabilizer. of 1100-1500 centipoise. pesjrably, |ayer 12 can have conposition

rangi ng from about 45 to g m:ya . ' ' l.ori.de,
from about. 15 to about SOFWleq lgﬁ vé%é%@@é%?&%@%ﬁ&c@f@h n, %lrobdr;rl]aa outtEj Oto
about 20 wej@ht abitsit 003 m axid preferably fromabhitc015 to aboat®03 nfin.t 0 about 8

wei ght percent stabilizer. . Preferably, layer 12 can .
have conposition rangi ng Releaselingri8 aan beomade from aiseleasedioermatgrial knomadier of

v el or! 0o ke8P B L B e e PR Y 1 2
about 2 to abougoyphiéssdtibasiRideREdrdmgad the ZAPPI Test T 538 om-88 of from about 5 to
Conposition for |ayer 12 can be prepared by dissolving the
' about 40 Sheffields. Selection of the liner 18 will affect the appearance of layer 12
15  and PSA field 16 during storage and prior to usage, which may be material to
customer preference for the layer of the present invention. Nonlimiting examples
of release liners include silicone coated polyester, silicone coated paper, urea alkyd
" coated polyester, urea alkyd coated paper, and the like. Particularly preferred for
release liner 18 is a silicone coated polyester commercially available from Rexam
20  Release of Chicago, IL having a silicone coating of 0.005 mm caliper on a 0.07 mm
polyester film. |
' ' Release line;' 18 can have a gloss ranging from #bout 80 to about
130 and preferably from about 100 to about 130. Gloss is measured by a Gardner
60° Glossmeter using published techniques known to those skilled in the art such as
25  ASTM Standard No. D523.
After lamination of PSA field 16 to layer 12, first polymeric release
liner 14 can be removed prior to storage and use.
Fig. 3 illustrates the cross-sectional appearance of final composite 30
composed of layer 12 having PSA field 16 adhered to a major surface thereof and
30 also adhered to a substrate 22 having an image 24 on the major surface thereof to

which field 16 is adhered. Layer 12 and PSA field 16 contact a major surface of
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I ngredients into solvents such as ketones and aromatics, preferably

D -i sobutyl ‘ketone, mineral spirits, nethyl ethyl ketone, nethyl

| sobut yl waeenpassand tol uene, nore preferably in equECTISS6ETOB such
solvents. Layer 12 is knife or gravure coated 15 on liner 14 with a dry

coating weig rﬁ&g% : alpoits 1 imdeel2d a dry
t hi ckness of brsf)m 2{)\8@%&%& |?g (g)h.b(%%?ggz' r)aﬂ)?’baglg%ﬁf 2%h6%m3% .

I nches
(0. 0030 i nchea)one Riafiraurfateandai fiebd 24 of athesive (riot shove)onithegppasingmajonbout
0.5 mm (0.002 inches) to akout 1 mm an IS er, 12 has a, .t hickness
rangi ng fromSERsG: Leyer 12 is inappropriatep soyer d 23 of pisssure sensitive o

After coatin er 12 is dried on'liner 14 to renove solvents at a

t enperature ranging fromabout 90C to about 120[err]C for about 2 m nutes,
then it 35 i s fusedImage®4 canche fonnedasimgeamyrcdavéntiofifl ppegessids at 175[err] C
to 205[err]C__Conposite 10 . I s then stored until usage, gptionally,

but pr ef er abiNonlimitingrxamples instuds elestrpgraphig processes, ejgctrapbotpgr@phlic of pressur e
sensitive adhesive ( ad.. 4 i t ing the PSA
SenSLt Ve el SR pibcRREE gl SRE plokBEs, B el A8 79, L1
formed from igagechprint™ 866 Yirdtiter Plp&(3K1 ESifipdryeSd PAR, MNYIE Bsddedn by second
rel ease liner 18) lamnated to a maj of surface of layer 12 opposite
pol ymeri ¢ r eladditiond!isusfaceltreatment process is preferred to be used, dh drdestaretain cladty 18 are
conmbi ned_in separate s rior, t,o 30 ,Jam naLi on accordi techni ques
Sel T knodR "t ShronBa ey THE pRipefs s dgseribed in topeding, cosssigned, U8, Palede " ¢

- 6- VO Wpficatich Serial No. 08/577,417, the disclosure of which is incorporated b
PCT/ US96/ 070%])1%3& Serial No AL BT TE Tan e anyr%onven i onal
pressur e sengeference hetbinsi ve t hat has optical clarity at |east as good

as and preferably better than the optical clarit .
P Y Image 24 can com;?rtlses gyes, pigments, or combinations of both

from toners, inks, or paints, all as known to those skilled in the art.

15 Preferably, image 24 comprises compositions capable of
withstanding processing temperatures of at least than about 100°C, and preferably
at least than about 105°C. This film surface is receptive to most inks, pigments,
toners, dyes, and paints. '

Substrate 22 can be any transparent substrate known to those

20  skilled in the art of image graphics. Nonlimiting examples include transparent
glass, transparent acrylic sheets and transparent polycarbonate sheets.

Layer 12 and PSA field 16 are transferred from liner 18 on |
composite 20 to image 24 and substrate 22 by application of pressure of a range
sufficient to adhere PSA field 16 to substrate 22 and preferably from about 1 kg. to

25 about Skg.

Layer 12 and PSA field 16 can have a combined caliper of from

“about 0.05 mm (0.002 inches) to about 0.13 mm when adheréd to image 24 and
substrate 22. ‘Preferably, the caliper ranges from about 0.10 mm to about 0.13 mm.

After layer 12 and PSA field 16 are applied to image 24 and

30 substrate 22, liner 18 can be removed, rolled, am’i can be recycled for later use.



properties of layer 12. Nonlimting exanples of such adhesives include

pol yacryl at Lyvinyl ethers, natural rubber, silicone, ru% ne
but adi ene, Séo,@?’gspol ybut adi ene, syrene-isoprene bl ock copol %9%}0%
Preferably, adhesives use |c§ the present invention include
vinyl/acrylic blends havi INGEy, epmvensionallysed i the formation of duragle imaged about
50/ 50 to about 7 ' i f
1100- 1500 cent | %g{sg'gt.ee% b 66 'T6K M prediife S&Eft&?éﬁﬂgeﬁgﬂhﬂeﬁg th $pbsteate 28
thi ckness of fr dionfiniting eRafiples of mmthinetP inchudb duntingtoSTutinas Sevichprint™r 98140y

from about 0.015 ‘530 about 0.03 mMm Rel ease |iner 18
can be made frof® 9342 trandblapunators ot 3MLompanyn t o those skilled in

the art. Preferably, the ' [ 3 has surface .
roughness, ﬁ%asur ed accorglféhg gLoEtJF#?gqﬁ‘Weeg‘{bo%mﬁg%ﬁFé’ﬁesS? PYEHeRhout 5

to about whersanirhage! 26<s pRetden lager XX ofldampoifteT0 frorto aihéigcstpsre
appearance of |ayer 12 15 and PSA field 16 during storage and prior to

usage, whi ch najeldd6and thentransier layer 12 andRSBieldJi6e with émage 26betiveen laggrer  of
the present inv ' | .1 anmpl af release liners include
si licone coat eﬁ%é{‘@@%@% gﬂ’ﬁ %%%8&5863%‘?)@ (“"ﬁ} %rawﬁ“%?& sm“dr‘"@Bﬁt ed
pol yester, ur eazfhdidn iPigod) #786me Al colipolitd 5. IPBid Liibditbat, Rink g o
for release liner 18 i's a silicone coated polyester conmercrally

avai | abl e fHbm meeursletrostatie imaging wans@iriprenpss such ab thei Segtchpsnt™ Electroniat i ng
of 0.005 mm cal { per._on ester fil

0. 0.7, nm . ._pol .
Rel ease |iner 1873848 HY %{‘%gql%'?sﬁagﬁw&j"g PW»&BM&@ §601 imagg transfer 130
and. preferably fddap i | ( rdner
60[err] d ossrre?e#ré ’ubgﬂggé%ﬁgﬁ%lggga?g‘gmaﬁﬁﬁgﬁdﬁ?%@%g%WItﬁega in the
art such as 25 imagefidnStherpaperconNayer122after which a PSA field 16 is adhered\ahi®the
| am nation of PSA fiel d#G to layer 12, first poI%/meri c rel ease l'i ner
14 can be rempViEr JAigpealed avyay leayingimage 36 on layer 12 for lamination transfergp g. 3
i 1 ustrat esjs heq&tans dafble fima! appearance of final conposite 30
‘conposed of layer 12 having P5A field 16 adhered to a major surface thereof
and 30 al so adhered to a substrate 22 having an i mage 24 on the major

surface thereof .t jch field 16 is adhered. Layer 12 and PSA field
16 contact a entjon

- 7- Use of layer 12 provides abrasion and ultraviolet light protection to

image 24, image 26, or both, and substrate 22.

20 Abrasivity for layer 12 of the present invention before the image 24
wears away ranges from about 500 to about 2000 cycles with CS-10 abrasion
wheels comrhercially available from Taber Industries of Tonowanda, New York and
preferably from about 500 to about 1000 cycles, depending the type of substrate
used.

25 Layer 12 provides protection to image 24 and substrate 22 without
detracting from the appearance of the image. Layer 18 is optically optically clear,
transparent as determined by visual perception. Preferably, optical clarity gives
acceptable vision when measured with a standard vision test with and without the
film between one’s eyes and the vision chart.

30 Further embodiments of the invention are described in the following
examples.
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PCT/ US96/ 07079 substrate 22 wi thout envel opi ng substrate 22.

Pref er ablwo 9sddr8r at e 22 has i mage 24 on one nmj or SROCHUSKE/OINE a
field 24 of adhesive (not shown) on the opposing major surface. Layer
12 is inappropriate to cover the field 24 of pressure sensitive

adhesive. 5 | mage 24 can be fornmed using any conventional
process. Examplési ni t i ng exanpl es i nclude el ectrographic processes,

el ect r ophot ogr aphi c processes, electrostatic processes, inkjet
printing processes, and the |ike. Wen Scotchprint[err] 8601 transfer -
paper (3M CorgaiiipieX: - Piedbiatiol Of protedf¥é cle@laver. addi tional surface

t r eat ment pr@%&%@% der to retain clarity 10

t hrough tBe film This Arpostectiveiclear iayer wisgstepared-ampamurenglkyd ceatsd gned, U. S.
Pat ent Application Serial No. 08/577,417, the disclosure of whjch is

i ncor por at ed Rejfyester havipg a ureapolymes ceating comprising a polyurea a(ikyd formylatien 2}2.1 can

conpri ses dy ' | | f . rs, inks,
o pai nt s, 700K Blne: o 0673 BBy AESIA! iR AL following cbifohéli
Preferably, image 24 codf? weight pacamGdond?8 viybrsindB(K. Goodrich,\Clevelamindi ng
processi ng tenperatures of at |east, than abqut 100[err] C _and preferably

at | east tharOhipkui7-9 wsight pescent Eivagite agrylicresip {ICI Resins, Wilmingtomyst i nks,
[ : ] ' . .. . 22
P bo a9 « DelawaEE 7.2 sEhs n@Behe VikdHeR 7170 plastcizer (ATQCHEm, Philstiipfiy ™, © |

i mage graphi gea )NDB heialitipBitefFIRINIS 292 FIAL s sbikeP{CiBaGRilly, Greensbdtbass,
transparent acrylic sheets and transparent polycarbonate sheets, :
Layer 12 and N&J;fz.émmgla parcent NuostaberV 1523 fstabilizer (Witcog Gregpwich, CT)@ddposi t e

ut 7 ont. t ot u Mg Beicefiche 3l R v BinSor fsubA FePunind BRET, Loou

1 kg. to 25 paMmitlerd? spisits. Layer 12 and PSA field 16
can have a conbined caliper of from . .
' 15 A layer was knife coated on the liner with a wet thickness of 0.127

mm and dried to remove solvents at a temperature of 120°C for 2 minutes, and then

fused in an oven for 45 seconds at 175°C to a dry thickness of about 0.05 mm.

Example 2 Preparation of adhesive laminate.

20 An adhesive was prepared from the following components:
VYHH (Union Carbide, Danbury, CT) 69 parts
| Acryloid B82 (Rohm and Haas, Philadelphia,- PA) 17 parts
Paraplex G62 (C.P. Hall, Bedford Park, IL) 14 parts

The components were dissolved in a solvent mixture comprised of
equal parts xylol, methyl ethyl ketone and methyl isobutyl ketone to yield a final
solution viscosity of 1100 - 1600 centipoise. A field of solution was knife coated at

25  0.076 mm wet thickness on a silicone coated polyester release liner having a silicone
coating of 0.005 mm caliper on a 0.07 mm polyester film (Rexam Release, Chicago,
IL.) and dried at 120°C for 2 minutes to obtain a dry thickness of 0.0025 mm.

-10-



about 0.05 mm (0.002 inches) to about O. 13' nm when adhered to i nage 24 and

~substrate 22. Preferably, the caliper ranges from about 0.10 ngtﬁl t
0.13 mMm WO 97/43128 After |ayer 12 and PSA field 1B g’@%ﬁﬁ ed
to image 24 and 30 substrate 22, liner 18 can be renoved, rolled, and can

be recycl ed for Egdmple3sEaminate WO 97/ 43128 '

PCT/ US96/ 07079 ) hi i | inth

formation of durable i magedhelayeron E%%Ewﬂgg%%é&g’%f%ﬁdtﬁggﬁgssu(rae
it t f t : ¥k t9 |

sensitive trans Fclijhggitlf lg@m%onjrﬁxﬁﬂaféhi’b% sﬂrgﬂtﬁ:e% laminate as %@rgin' Fg!2, Qﬂpﬁﬁ%‘?& es

of machinery inc m nators s cotchprintferr 240
9542 brand | am nFieeg\xse bf abous MI3&Wgpomhy. 5 Fig. 4
illustrates an alternate enbodi nent of the present invention wher ean

image 26 is ptaced on layer 12 of conposite 10 prior to adhering of PSA

ayer 12 and Poa 1 cMkemebgifs favg obedcerdite, e kbR, 071 S

wi t hout a second i mage 24 as seen in Fig. 4) to becone final
conposite 30. In this enbodi rent, one can 10 use an el ectrostatic inmaging
transfer process such as the Scotchprint[err] Electronic | magi ng

system and el ectrostatic inmagi ng paper, such as No. 8601 i mage transfer
paper, both comrercially avail able from 3M Conpany, to place a 4-col or

t oner i mge fromthe paper on layer 12, after which a PSA field 16 is

adhered and the liner 14 is peal ed away | eaving i mage 26 on | ayer 12

for lamnation transfer to a 15 desirabl e durable film

Usef ul ness of the Invention Use of l|ayer 12 provides

abrasion and ultraviolet |ight protection to i mge 24, inmage 26, or

bot h, and substrate 22. 20 Abrasivity for layer 12 of the
- present invention before the inmage 24 wears away ranges from about

500 to about 2000 cycles with CS-10 abrasion

-



wheel s comrercially avail able from Taber Industries of Tonowanda, New York

e o et AR 20 2 i,

protection to i mage 24 ahd ‘substPat® 22 without - detracting fromthe

appear ance ofwil%q hmgdl Layer 18 is optically optically clear,
transparent as e §Pm e by visual perception. Preferably, optical clarity

gi ves accept abl e vi sion when neasured with a standard vision test

w th and w thout the fil mbetween one's eyes and the vision chart. 30
Further embodi ments of Lhe iAJayet taspvar andopretect areimaged substratgl | owi ng

exanpl es. s -9- WO

97/ 43128 compnsing:

PCT/ US96/ 87079 Ex adtinpciftion comprisifiy @11 éhidrideMtesinadptionalchylicrésih,ect i ve
clear layer. 5 A protective clear |layer was prepared on an
urea al kyd coeptiogal plasticiger, pud optionabstabilizer, anhﬂqnmosmausmnegppm sing a

pol yurea al kyd, forpul ati gn of. . 0..005 |l Rer .on 0.0 ol yest er
filmfromt hepqlﬂp?'?ﬁ/ﬁe%seglﬂﬁbg?\‘@?ﬁ rggootRnessmgﬁedigg valize °?§8’.“7amﬁ? per cent
Geon 178 Vi nylpoeshn (B. F. Goodrich, O evel and, Chio); 17.9 weight
percent Elvacite acrylic resin (ICl Resins, WInmington, 10 Del awar e) ;
17.2 wei ght percent Vikoflex 7170 pl asticizer (ATCChem Phil adel phi a,

PA.); 2.3 weight percent Ti in 29 AL stabilizer | ba- Cej gy, .

G e)en sborl® o p . e lgyer of Claim ls, wherein the lay(elgls part of agélompostte

comprising a field of pressure sensitive adhesive and a second release liner.

3. The layer of Claim 1, further comprising acrylic resin.
15 4, The layer of Claim 1, further comprising plasticizer and
stabilizer.
5. The layer of Claim 3, wherein the amount of viny! chioride

resin ranges from about 49 to about 72 weight percent; the amount of acrylic resin
20 ranges from about 9 to about 33 weight percent; the amount of plasticizer ranges
from about 0 to about 25 weight percent; and wherein the stabilizer ranges from

about 0 to about 8 weight percent.

6. The layer of Claim 4, wherein the amount of vinyl chloride
25 resin ranges from about 55 to about 65 weight percent; the amount of acrylic resin
ranges from about 16 to about 27 weight percent; the amount of plasticizer ranges
from about 10 to about 16 weight percent; and wherein the stabilizer ranges from
about 2 to about 6 weight percent.

30 7. The layer of Claim 6, wherein the layer has a caliper ranging

from about 0.05 mm to about 0.13 mm.

-12-



N C); 2.3 weight percent Nuostabe V1923 stabilizer (Wtco, G eenw ch, CT)

37 conut  wpsteneset TN 27457, 1o 5 Reflomrs

| ayer was knife coated oh t‘he'liMherswith a wet thickness of 0.127 nmm
and dried to renove solvents at a tenperature of 120[err]C for 2 m nutes,

'l ckness of about 0. 05 °Veﬂ§19§er‘é?£§f§c & shefin 0P IRt it ptdafndhe

l'am nate. 20  imaged substrate using ‘?ﬁdgﬁgoﬁ&% aBbtﬁRﬁVﬂé/Ed &) iddoupl 20w ng
conponent s: : VYHH (‘Uni on Carbl de ury, 69 parts
Acryl oi d B82 (ASpfsgami Haas, Phil adel phia, PA) 17 parts Par apl ex

G62 (C. P |1, Bedford Park, L) . 14 parts The -
conponent s re dissolved in a-solvent mxture conprised of equal '

parts xylol, methyl ethylgketog &q&% 38Ep
final - sol ution vi sc05| ty g? @%@6?%?@%@2 ‘?%eloﬁgghg
sol uti on was krimhged substrate ptondirising@h@stépswf: wet t hi ckness on a silicone

coat ed pol yester rel ease Ilner having a silicone coating, of 0.005 mm
caliper on a 0.07 nm pol y@t erft omqn&tgmmmlmlwagensm&bwhawngtw0| L.) and

drlbed at 1\2/%%;%!'3% 26 £5m'aR 09§’& 350 o Hirke pcﬁy'mqgr?cersé 2afd tinke gavmg 2 loss
PCT/ US96/ 04@79 level ranging from about 110 to about 150;
(b) optionally _adhering a field of pressure sensitive adhesive to a
second release liner; and
(c) optionally laminating the field of pressure sensitive adhesive
10 an exposed major surface of the optically clear, transparent layer; and

15 (d)  optionally removing the first polymeric release liner.

10.  The method of Claim 9, wherein the method further
comprises after the transferring step the step of placir;g an image on the layer prior
to the adhering step. '

20
11.  The method of Clatm 9, further comprising the step of

removing the second release liner.

| 12.  The method of Claim 9, wherein the laminating step uses a
25 'pressure ranging from about 1.7 Kg./sq.cm. to about 4.2 Kg./sq.cm..

13.  The method of Claim 9, wherein the amount of viny! chloride
resin ranges from about 40 to about 60 weight percent; the amount of acrylic resin
ranges from about 10 to about 30 weight percent; the amount of plasticizer ranges

30 from about O to about 25 weight percent; and wherein the stabilizer ranges from
about 0 to about 8 weight percent. | |

-13-



Exanpl e 3 Lam nate ”_h,,__,/——'Fhe | ayer on liner from Exanple 1
was then contacted to the adhesivye field from Exanple 2 to produce
t he. | am wat9g/4a@8seen | W““ pr essur ePOT/USKNT0792. 3

Kg/cnferr]. 5 \m‘m\m “‘“i e enbodi nents have been descri bed,

the clains follow . i's clainmed is:
1. A |l ayer to cover and prot ect an | mged substrate, conpri si ng:
5 a bbrrpo’Ehdmetho«t of'Qlairs O orhereinythe mhbmmdemybdtlmdwpt i onal’

acrylic resi tiona sticjzer,. and optjonal 2 .zer, wherein
Ve 3o

t he conposi t’F%’h"ﬂ"g"'? 8? o%4§?oa out JSowsight percent t %‘E"'-F'?t ic Fesip

snoot hness

> Tre lgin S ?{%ﬂo@tqz‘f@\,\%&tc’k&%ﬁﬁ@ﬁg e? tﬂe&tﬁ’our{tofPl st Qx%e e .

conpri si 8g :frdm ebahtab to rabmauraaneigmqsetcem aﬁd“M:Stleitﬂha aﬁbmzereﬁﬁg‘ed fromh ease

l'i ner. The layer of Caim1l, further :

. conpri sing a@bﬁ%?tﬁ#@ytﬁwelghlﬂemm 4, The | ayer of Claim
1, further conprising plasticizer and '

15.  The method of Claim 14, wherein the layer has a callper
ranging from about 0.04 mm to about 0.08 mm.
10
16.  The method of Claim 9, wherein the imaged substrate is a
durable film. . |

_ 17.  The method of Claim 9, wherein the imaged substrate is an
15 electrostatic imaging paper comprising an image, a dielectric layer, and a bottom
layer.

18.  The method of Claim 17, wherein the method further
comprises the steps of removing the dielectric layer and the bottom layer leaving the
20 image contacting the durable, optically clear, transparent layer and laminating the
image and the composite to a film and the step of removing the release liner from
the composite.
19. A composite comprising an optically clear, transparent layer
covering an imaged substrate including a perforated film, wherein the optically

25  clear, transparent layer comprises a layer of Claim 1.

20. A method of protecting an imaged substrate, comprising the
steps of: forming a layer of Claim 1 on a polymeric release lir; and laminating the
layer to an imaged substrate.

30

-14-



stabilizer. e l'ayer of Claim3, wherein the
anount of vinyl chloride ”“l“” IH:“W"II”H‘] from about 49 toéﬁﬁ%ﬁ""é@"l’
wei ght per 3@97431® anount Of cactyl nc sess n 20  ranges from 0
about 33 wei ght percent;  theanmount of plasticizer ranges f rom about
0 to, about 25 weight pemeﬂ’tlte neetbodwitpretecting the smagrd substrate acegeding tom
about O to about .8 wei ght The | ayer
of Ol ai m 4, vt nbessib e e dlse gt antiiags o maior supfaes thereafiges f o
about 55 to about 65 weight percent; the amobunt of acrylic resin

ranges from about 16 to about 27 wei ght percent; the anmount of plasticizer

ranges from about 10 to about 16 wei ght percent; and wherein the
stabilizer ranges from about 2 to about 6 wei ght percent. 30

7. The layer of Claim6, wherein the |ayer has a caliper ranging
fromabout 0.05 mmto about 0.13 nm .

-12- WD 97/ 43128 :

PCT/ US96/ 07079 8. The layer of daim7, wherein
the | ayer-is adhered on the i maged substrate using a pressure ranging

fromabout 0.7 Kg./sq.cm to about 4.2 Kg./sqg.cm

-15-



5 9. A method of formng a layer of Claim1 for
protecting an i mged substrate, conprising the steps of:

(a) form WPeIM31280t i cal |y clear, transparent |ayer having PGBUS6/0707hqj or
surfaces froman organosol on a first polynmeric release liner having a
gloss 10 Ilevel ranging fromabout 110 to 722ut 150;

(b) optionally adhering a field of presJu sensitive adhesive to a

second rel ease liner; and ~(©) optionally |am nating
the field of pressure sensitive adhesive to an exposed maj or surface
of the optically clear, transparent layﬁ?ﬂfg (d)
optionally renoving the first polyneric ake Ilner

10. The nethod of Claim9, wherein the nethod further conpri ses

after the transferring stqg)the step of QQ@Clng an |nagg4pn the | ayer prior

to the adhering step. 20 -thod of G aim9,
pressure rangi ng fro :

acrylic resin angt 2 ahou abQ  he
percent. - 13-

further conprising tje. .

13. The met hod of

anount of plasticizer ranges 30 fron1about 0 to about 25 melght percent
FIG. 2

12. The met hod of [

resin ranges fron1ac

and wherein the stabilizer ranges from about O to about 8 weight
l? 18

Q\KQBA\K




WD 97/ 43128

PCT/ US96/ 07079 14. The nethod of C rein
the armount WOY¥4HA8 chi ori de resin ranges from about 4% ORBOHt 55
wei ght percent; the ampbunt of acrylic resin ranges fron1about 15 to

about 30 wei ght percent; the amount of plasticizer ranges 5 f rom about
10 to about 16 wei ght percent; and wherein the stabilizer ranges from
about 2 to about 6 wei ght percent. 15. The net hod

of Claim14, wherein the layer has a caliékﬂz rangi ng from about 0.04
mmto about 0.08 mm 10 16. The nethod of Claim9,
wherei n the | mged substrate is a (#bBe film

17. The nethod of Claim9, wherein the |naged substrate |s an 15

el ectrostatic inmagin aper co ising a mage, a di el ayer, and a
bott om | ayer. gOO TE rié The nme d 2 Claim17,

wherei n the net hod fur er conpri ses the steps of rgenovf pg the
dielectric layer and th ottom}) ayer leavfng the 20 ingge gohtacting the
durabl e, optically clear transoarent | aver _and | am natifig : mage

and the corrpostet Qe steR gf ™\ ‘v‘r'-'l'- line§y from

FIG. 4
30 12 16 22 24
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(54) Title: PROTECTIVE %R LAYER FOR IMAGES

12

(57) Abstract

An optically clear, transparent, protective layer (12) is disclsoed for transfer from a release liner (not shown) to an imaged substrate.
The layer has a composition including vinyl resin, optional acrylic resin, optional plasticizer, and optional stabilizer. The layer optionally
includes a pressure sensitive adhesive (16) which adheres to the imaged substrate (22) and image (24) with pressure, followed by removal
of the release liner. The release liner has a Sheffield smoothness value of from 1 to 10. A method of making and a method of using the
layer are also‘disclosed. An image (26) may also be present between the protective layer (12) and the pressure sensitive adhesive (16).




