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PCT/ USO7/W8238fssidgl ti | ayer Electronic Cutter Filmfor | nmage fFppiets2ds
Field of Invention This invention relates to adhesive-backed filnms used for
el ectronic cutting to formimge graphics. Background of Invention 10

El ectronic cutter filnms are used to produce image graphi cs and lettering

t hough the use of a c en.k e us ov he surface of a
film Commercially av%ﬁiﬁyérgllrleé%'f"f'&&g{t&ﬂ? B’ F‘ﬁcl ude Gerber
Scientific Products of Manchester, Connecti cut and Zund Systent echni k AG

Altstatten Switzerland. 15 Pol yvi nyl chloride (PVC) is
typically used as the filmin these electronically cut applications because

it cuts eg;wé;apgitgvg Bgo conmput er driven knife and because if properly
formul ated c od appearance and good durability when used in
exterior applications. ﬁmhcaidon,relatehmmfé&ﬁé-bw&dm%b§édfase%trameo' or ed

vi nyl -contai ni ng 20 filmadhesivelcarrier liner is cut wth a conputer
driven kmfectiltnngm@fqmsmagdgmﬂumn After cutting the undesired

film adhesive is renoved fromthe carrier liner resulting in graphic
pattern bonded to the carrier liner. This graphic is then transferred to

the desired Bgfg_&[,gﬁdaofﬁg,&ﬂ% the use of a prespace tape which lifts the
cut vinyl- contalning miromthe carrier liner and holds the design in

pl ace folO application. Eléctronic cutter films are uSdistoroduce imiege graphias andre

countries to,eli.mnate,the us of PVC in these applications due to the fear
that it can gt ﬂ?‘ﬁ’!g 5L @rﬁ?ﬂ%?ﬁ?@ﬁf’e%@%?frﬁﬁ\*e?mfébesm@ fas al so a
desire to figgya | cation
Wil e sti 11 i CoMRballitgoBEollt ORMick eallpiiehe e elol ScBfline nce

and weat her i RepdudtsraftNfhnchgster, 8dnnecticut and Ziind Systémbechifik AGNARstafkerd 13, 273;
4. 888, 075; 4 946@? 5,143, 570; and 5, 372, 669 di scl ose coextruded fil ns

for use in | APde apes or signs. -1-
15 Polyvinyl chloride (PVC) is typically used as the film in these

electronically cut applications because it cuts easily with the computer driven knife

and because if properly formulated can provide good appearance and good
durability when used in exterior applications.
Typically, a laminated web consisting of a colored vinyl-containing

20 ﬁlm/adhesxve/camer liner is cut with a computer driven knife in the desired pattern.
After cutting the undesired film/adhesive is removed from the carrier liner resulting
in graphic pattern bonded to the carrier liner. This graphic is then transferred to the
desired substrate through the use of a prespace tape which lifts the cut vinyl-
containing film from the carrier liner and holds the design in place for application.

25 There is a desire in some countries to eliminate the use of PVCin
these applications due to the fear that it can be harmful to the environment when
incinerated. There is also a desire to find a lower cost film and production method
for this application while still maintaining adequate film performance in cutting,
appearance and weathering (durability).

30 U.S. Pat. Nos. 4,713,273; 4,888,075; 4,946,532; 5,143,570; and
5,372,669 disclose coextruded films for use in labels, tapes or signs.
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WD 98/ 55296

PCT/ US97 mmary of Invention The art needs a better_polyneric

mat eri al %Egg‘?g}gt ronic cutting uses. The PVC issues di SCUEEEG}/SQHE)VéS .
mlitate toward repl acenent polyneric material. 5

Pol yet hyl ene is a possible candidate for a replacenent polymeric materi al
and if properly chosen, can be cut easily with electronic cutters.

Pol yet hyl encSummaryofilnventionequat e weat heri ng performance if properly
formul ated and stabilized ai pst radi at.i on, | ver, polyethyl ene
suffers several drawbaiﬁ%ag °?4$§tb$¥r ywerie,materiptfor slectionic SUG Wehnce o

m nor scrat Clgspetdsshes disé\ﬂEéiﬁiH&QF h{?ﬁ’thte"tﬁ%ﬁ dﬂg@%@g‘?gﬁls&g% ¥Rjjcal inmage

graphi c application. Mreover, polyethylene adequat e
bondi ng &6f the adhesi vRolyethyleseisfa possibletcandjdite faraxdplatetherit polymdiizcause of

adhesi ve debondi,ng fromthe film Unexpectedly, the present invention
provi des a r‘@fﬂeﬁgeaf?éﬁfpr ) SEn, ¢AR ?P‘&qeaﬁ’gfwﬁhé’@WQ}HFé“%@ﬁ-ti ng by

coext rudi ng i . ' . ' a core

ol yrrer i ¢ koY AayIER, G AR B weathcring Bfibomdile Rbp DA,

addi tion of dridestatilized iagainstd3V sadimtion. aewevenhdlyethylehaeafive sBvdrai Ng | ayer do
cuttability of the film Therefore, one aspect

not significant|y affect. the _ . [
of the i nverff@ﬂhg‘l’l@ “éﬁ‘aﬂtégﬁﬁ‘?ﬁ‘lﬁeé@tjﬁquﬁ? resiptancedomypessorichies)and core | ayer

conpri sijnd BN Elh | | 18] rf.acegy. (b) an

abr asi or% 6r esl st anf{h?gyg{r}ﬂﬁe ?ég%g%‘p@gﬁgh@gr@? g‘%@éﬁ? ggél?'ca&ﬁﬁ. %Srgg%eradhesi ve -
prim ng | ayepolytthylamaibes notprovideadeqiate bondingsofithesdhesido &6 glf Rswaag idf t he
present invention js a nmethod of nmaking that film_ conprising the Steps of
(a) feeding Hfﬁfi\é@f@i{f?bms%of}aé@m%edwmdlag&omm\ﬁﬂmg three slits; (b)

truding the th ' die to f the film 25
Aot her aspect of the UPBUREl BRRenEinidtioh draidetareRler s tnar 111 m
conpri sing tpulymétdmatetial fop tleCtibriic B@ttihg By toéxiuditeG 1Bp W8fislorteistabe’ N (D)

placing the filmon a substrate; and (C) renmoving undesired filmfromthe -
pat t er n.19A flaygryanseastly eyitabla core pelymetie matesial,iand ah edhesivieipriming layeovi de

ol yrer o 11 ApiE P A3 88 oF b Righ R ep B B B R 1 0 e
el ect r oni callayeralotnot Sightficantlyefieet the@ittability of the film.
Therefore, one aspect of the invéntiqn is an electronic cutting film,
comprising (a) a core layer comprising polyolefin and having opposing major

20  surfaces; (b) an abrasion resistant layer disposed on one major surface; and (c) an

adhesive priming layer disposed on an opposing major surface.
| Another aspect of the present invention is 2 method of making that
film, comprising the steps of: (a) feeding three extrudable resins into a die having
three slits; (b) coextruding the three resins through the die to form the film.

25 Another aspect of the present invention is a method of using that
film, comprising the steps of: (a) cutting the film into a desired pattern; (b) placing
the film on a substrate; and (c) removing undesired film from the pattern.

A feature of the present invention is the ability to provide needed
abrasion resistance on a major surface of an abrasion-susceptible polymeric film

30  without detracting from the purpose of the film to be electronically cut to form
image graphics.
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PCT/ USQ?/W&aﬁﬁsﬁmt her feature of t he present I nvention i s pdwwusdrisadsy to
provi de- a adhesive primng | ayer on an opposing maj or surface of the
polymeric filmalso without detracting fromthe requirenents of el ectronic
cutting. The presence dinothas mfﬁbeprresﬁntnyenmsﬂmbmwsopmdmu ng of

t | t dh nd t ect :
ol case 11 nePlisBieEphg Ber B 5 Shicng piSERRste Fueplae S B o 111 m
of the presewlithoitddtiac ﬂﬁ%ﬁ'ﬁﬂl the ‘t‘ﬁiﬁﬂﬂﬁn@fof'%‘%&r&ﬁ@ 8&%% h'l’ﬁ@ prdsefice of thé1©

ability to manufacture the electronic cutter fil resent invention
usi ng coext r adhesiverpsioning lnyersparmitsshascqatingl ofan eptionalk burt pre&srednmsswmal ity

trol di t t d aJ .
Fopl acencht BV Aoy iad mipterfe SidBs < thet oRhontys o A BRS Of e he
gr aphi cs 'ndﬁﬁbtrrdmcéﬂﬁémméf%@ﬂfe@&ﬁlmenﬁ&? present invention is the

ability of the filmof the present invention to mnimze "surface
~inpressions" which can Agea@amgepfﬁxmmm iniverition isthe abilityed marufsstudei | m
"Surface inppes n the 15 indusiry refers to the surface
irrperfectiongh c‘iﬂ% Wéﬁr?‘ﬁ'ﬂofherﬂr?%m Vefiion ysigs coexirysiqntechniques iy ¢ op

l ayer of thepndad acmmchﬂema ality EShttdl € ! r layer
during storage. Pressure |ls appl |e tigg't{ns I%ﬁﬁ@tﬂﬁﬁ&?*&?aégﬁdo& of
successi @ | qydxt}s, @bnmmmﬂmplmqudeﬂcMerwhfm eletc&ehh‘c clttiig¢perdtiongi ndi ng
process. The, mcreaiﬁq%l ssure produces a nmatte appearance in sone areas
of the film ¥t SW¥nsi der ed an unS| ghtly defect in a fil m desi gned
to have high gl oss. [ ed ature
The exact cause of surﬁggﬁ‘{rﬁg&a&g@ ons | Qﬁ‘g\%ﬁ ‘ﬁtﬁ?éﬁz‘?x S}IE

related to tbﬁtherm&nbmvmiﬂqnltam‘fmrface iripeeskivhs ™ which czﬁﬂBé B iaj &dvant age
of the present nvention is the ability of the film 25 of the present

i nvention t oP¥ prithvimylibased gutter sSHffaﬁéﬂnﬁéﬁtqnﬁgaw%mtbﬁs because
of the |pw sy {lg(‘ffr#&grt&ﬂxel:%?ﬁ e‘f'ﬂ@%xﬁ%u; %Yﬁ Hind g%%oﬁxgﬁix&tgrﬁthe

abrasi on resi st ayer eatures an antage ified in
descri bi ng t hall causing the top layer of the film to come in contact with the backside of the

carrier layer during storage. Pressure is applied to this interface by the addition of
successive layers of the film/adhesive/liner onto itself during the winding process.
The increased pressure produces a matte appearance in some areas of the film
20  which is considered an unsightly defect in a film designed to have high gloss. This
effect is accelerated with increased temperature. The exact cause of surface
impressions in unknown, but speculated to be related to the presence of plasticizers
in the PVC film.
Another advantage of the present invention is the ability of the film
25  of'the present invention to resist graffiti or other surface coating alterations because
of the low surface energy, and low chemical reactivity features of the abrasion
resistant layer.
Further features and advantages are identified in describing the
following emﬁodiments of the invention in view of the following drawing.
30

Brief Description of the Drawing



foll ow ng enbodi nents of the invention in view of the follow ng draw ng. 30

Brief De of the Drawi ng - 3- WO 98/ 55296
PCT/ USQ?%%%S&g]g 1 is a cross-sectional view of an el ec Fg/rﬁsg%%??er*

filmof the present invention. Enbodi ments of Invention 5

Fi I m Construction Fi g.Fig BitQérossrsecti®ifal vieW of atiléldctionici dubiter Blms offthiel Si ng a
core layer 12, having a major surface 13 bearing an abrasive resistant

Iayer 14 th@r@gntmtm opposi ng maj or surface 15 bearing an adhesive
primng |layer 16 thereon. Core |layer 12 conprises from about 50%to about
80% of the 10 caliper of .film 10 and preferably about 65% Abrasion )
resi stant | RiKodinieds BPIdveod ' OM about 5% to about 25% of the caliper of
film 10 and preferably about 15% Adhesive priming |ayer conprises from
about 5%to about 30%KilmQenstrugtioner of film 10 and preferably about 20%

about 150 m crons. (0. U6 i By pBef i e T EhRBEH R P Bt 5024

to about 10Gha¥ingfaGfisiok SurfiRé 13 behmi %ﬁf@rﬁﬁve:@ﬁsﬁmﬁfbr 134herRbfhfid afd to be
contacting layer 16, the film 10 also has _a coating of pressure sensitive

adhesi ve 18 appdsing mmresbrfecer B bersing [an adhesivg priming l:ayelc16 theceandhesi ve 18. 20
o o S o A g 5
210 g gt 4 Wi B S0 )
operati ons |ﬁom abaeri% to about 25% of the caliper of film 10 and preferably about 15%.
Adhesive priming layer comprises from about 5% to about 30% of the caliper of
film 10 and preferably about 20%.
Caliper of the film 10 can range from about 30 microns (0.00125”)
15  to about 150 microns (0.006™) and preferably from about 60 microns (0.0024”) to
about 100 microns (0.004”). |
Optionally, as Shown, but preferred to be contacting layer 16, the
film 10 also has a coating of pressure sensitive adhesive 18 and a suitable release
finer 19 to protect the adhesive 13. '
20 With the optional adhesive and liner, the total caliper of the
construction can range from about_ 150 microns (0.006™) to about 425 microns
(0.017”) and preferably from about 185 microns (0.0075”) to about 275 microns
(0.0117).
ore Layer
25 Polyolefin films can work well for die cut operations if properly
chosen. Nonlimiting examples of polyolefin films include polyethylenes,
polypropylenes, and copolymers containing ethylene and propylene. These
polyolefin resins are commercially available from a number of sources, such as
Exxon Chemical Co., Houston, TX, 77253.
30 Preferred for the core layer 12 of film 10 in the present invention is a
medium density polyethylene (MDPE) film. This film can have a secant modulus
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chosen. Nonlimting exanples of polyolefin filnms include polyethyl enes,

pol ypr opywewgss29end copol yners contai ni ng et hyl ene and propypéehger/1926se

pol yol efin resins are commercially available froma nunber of sources, such
as Exxon Chem cal Co., Houston, TX, 77253. 30- Preferred for
the core | aymnging fodmabowh 350000 to heoup 166000 bsoiréripreferably approvdinatelydensi ty

ol yet hyl ene hlm . This fi C ve a secant nodul us -4- WO

' f bout 35, Randi ' | mat el
50. 000" be. 102 ) as 4ot i eAmieg iy oS Byl Then g Bl eRt, T r ¥

core | ayer I1pravidedithat qnelchobsesiarfilmdmving, anmapproptiate sebarit modulehidfares a film'
havi ng ar. appropr.i at, ecant ul us. For b5 exanpl e, high density
pol yet hylrgeneg’faégpée’g‘éﬁhaﬂﬁ’t% pBgD B¢ 15, 3,candidate proyided ﬂ??&(!i‘ﬂ spcantanpdilug o s

than about 5§, {39%sh Ben/abbet 507660 Belig2 | ayer can have a caliper ranging from
about 25 microns 0.081") to’about'/]§25 m crons (0.005"), and preferably

from about 50 microns (The@0# layéracanthavé a taliperrangingSrdm 286yt 25 miPons
To assi st in(‘ﬁé&’SSSi ng and coloration, a variety of additives to core

| ayer 12 can &0 abrt 12Ramicrans (9.85 Ox andpreferalily Fomrabouti 50 mierens ncl ude
ul traviol et }g » WAPYY-1s mStabilizers, antistatic agents and
col orants, \/\mgé?’g?{égﬁéudrttlﬁgrﬁfﬁé‘gg?p%a in the exanples. 15

Abr asi onl(Resi st ant Lay &o dBsist inlprocessifig and tolbaiion) avaiety 6f Addifivdso Bre
provi des manéyof t he features and_ advantages of the present invention. The

|l ayer 14 is Byehbkean beinglided. Nonlimitiag examples of such additivesinciude nlteavialet be
| ect i cal {; a1 . Ot . ' i st ant | k
well for oo lbhbiiceRl g AL Sha AR SOl PRGN ER frfel o

exanpl es of nlentiédin theexamples. pol ymers include ethylene methyl acrylate
lononeric resins (such as SurlynTmiononers comercially avail able from

DuPont of W1 m ngton, Del awar e,

15 Abrasion Resistant Laver

The abrasion resistant layer 14 of film 10 provides many of the
features and advantages of the present invention. The layer 14 is disposed on major
surface 13 of core layer 12 intended to be electronically cut.

Ionomers and other abrasion resistant polymers can work well for
20  electronic cut operations if properly chosen., Nonlimiting examples of abrasion
resistant polymers include ethylene methyl acrylate ionomeric resins (such as
Surlyn™ jonomers commercially available from DuPont of Wilmington, Delaware,
USA),. Preferably, the resin is Surlyn™ 1705-1 ionomer from DuPont.
Layer 14 has both abrasion resistance and graffiti resistance, the
25  former as determined by manual testing as described in the examples. (John, we do
not have an ASTM method for testing, the main requirement of this layer is to
provide increased abrasion resistance to the core layer.

With that abrasion resistance comes graffiti resistance which can be

determined by manual testing.



USA),. Preferably, the resin is Surlynm 1705-1 iononer from DuPont. Layer
14 has b lon resistance and graffiti resistance, th Qrmer as
det erm ne Bbgé%n%%ual testing as described in the exanples. fﬁﬁﬁj ,97/{/%9%0.n0t
have an ASTM net hod for testing, the nmain requirenent of this layer is to

provi de i ncr eased abr asi@Rbaiontbditamt lhfer B n&Rl LodiBhHangil ook Bduedr asi on

resi stance conmes graffiti resistance which can be ter y nanua
testing. misrosy €53002”) to about 40 microns (0.0016™), and preferably from about 9

PCT/ US97/ 18295 The Lon resi.stant | n have a caliper ranging from
about 5 micr gofsb(.'mﬂo%Lc?ugb@gt’mﬁ@nﬁ?%ﬁ@)‘?é’i(0.0016'), and preferably
from about 9 i crons (144 in'pRodRkHE ke BolitalbR v B ivel go Bt st 10
processing and coloration, a variety of additives to lIayer 5 4 Can be

i ncl uded.S Noh# can beé ingludedinPloslimisingexainples df suchedditives indlade uiltravioled ligght | i ght
stabilizers, thermal stabiljzers, fillers, antiblock agents, slip agents,
antistatic a@t@ﬂiﬁge,rs,ghgqqp?ét}a e, Gllses, gt ﬁ&ﬂﬁa&ﬁﬂs@ slimagents, Antistatig agents; ¢ her
identified i gniihiRrdbid : fb%'ilf m@ : The
adhesi ve prim ng faye?gﬁrgi a]pﬁ%tl m %‘ﬁ%v gg'ltg%srée of e?hnethfsea uPleeg' and
advant ages of the present invention. Wthout |ayer 16, the film 10 would

have difficulty being lam nated to an adhesi ve because of the conposition
of core layer 12. The Msed on major surface 15 of core

| ayer 12jppposing surf ggg .4 ‘;g]ﬁ-.ﬁ,q lLeall 15

Adhesi ve primng | ayers anl?%sli ni'ng g Il%nléfgop{i%?%g%&?ﬁcﬁngﬁ%e et hyl ene

copol ymer i zefeatiresarad qnbhmgemfahepresaaﬂnmﬁkn.vmﬁhoﬁﬁh¥ﬁ4 lgir}]tli@ﬁlhﬂl@ utting
adhesi on pronoting

opera ons | R R Himeloeh Aot LL0% ST o< of sdicet on prompt
YLD, oL I BERGEL 10 bl o AR Pkl AL, 11
both core | agpposiiz sarfticeil pintarried ¢o be ekitrbniCalpdilesi ve as determined by
manual tIESSt ing as desc xd?xggv; pnﬁﬁi(n%r{gjlrgss containing polymers, typiéally including
ethylene copolymerized with a polar moriomer, can work well for electronic cutting
operations if properly chosen. Nonlimiting examples of adhesion promoting
materials include ethylene vinyl acetate resins (such as Elvax™ ethylene vinyl
acetate resins commercially available from DuPont. Preferably, the resin is Elvax™
20  3135B resin from DuPont.
Layer 16 has adhesion to both core layer 12 and a pressure sensitive
adhesive as determined by manual testing as described in examples.
The adhesive priming layer can have a caliper ranging from about 6
microns (.00024”) to about 50 nﬁcmn§ (0.002”), and preferably from about 12

25  microns (0.0005) to about 20 microns (0.0008 ).
To assist in processing and coloration, a variety of additives to layer
16 can be included. Nonlimiting examples of such additives include ultraviolet light
stabilizers, fillers, antiblock agents, thermal stabilizers, antistatic agents,

antimicrobial agents, and colorants, all of which are further identified in the

30  examples.

Optional Adhesive and Liner Layers
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The adhesive primng |ayer can have a caliper ranging fromabout 6 m crons
(. 00024" )woosakost 50 m crons (0.002"), and preferably frorp@ERgssr13525

m crons: (0. 0005") to about 20 microns (0.0008 ". To assist in processing
and coloration, a variety of additives to |layer 16 can be included.

Nonl i miting exarrpl es oFﬂma@ﬁtmsemwemmanq&erulsundﬁc fiirelectiogit cutting -

bi | || i.zers, .antistatic
Soent s, ant | Hek B adfgbion of e &R S0 sPAARY in Siferih 660 B0 PR ¢ ner
{/\Fio egt8 ; g 586' WHile6ildQ 0 caft b8 M de witHaRt h @BaingAiipeashNiR semtive difhlesiv@ ¥R ofie - 6-

PCT/ US97118208jorisurfacepit is pusfesradandishown émFigoh that edhesive layer 1 &tand af gr .
electronl cuttin |nvo es adhesjon of the cut filmto a substrate in
or der to or P1O%sF "ig'ﬁéﬁjsasemf ?relpﬁ?‘ﬂ%‘tan be nmade without a coating of

pressure sensitive adhq%\égh&;\,quﬁrqgj,p re§éh”t§‘&“tﬁe P‘“f?*%f%‘g’ efiht gk and shown

in Fig. 1 that adhesive |ayer 18 "and protec |ner 19 are
provi ded. ThﬁmahﬁdemagegtWtomuppommgsmﬁcefsuch ssesignramoawning, it ng t he

h f :
e, | e LR i e R PSR b 2 ™ °
bi | 1 board, ofocation %&%rmlﬁﬁéfehPﬁhéﬁﬁefnﬁg@Wah%@%s flrlliicadbage gr aphi c

can be used for education entert rrratlon M nnesot a
M ning all Memteftasinment, opinformation. (3M) offers a variety of nmedia and has

d I d f . ensitjve adhesive fornul ations that can be
e%?oggg oﬁnt ﬁ(rar%j gr %ﬁsure@ﬂ%lﬁ%%ﬁﬁfﬂﬂﬂ& Ceompany. (M) offess & nagi ng.

Al t hese r 5, 141, 790
(rcrlglnﬁoun et ai ;i bgﬁ%l a%ygfé’%c?ugt% @ gﬁggkpgrgs%ﬁr%{}%&?%a%v&n et al.

5,362,516 ( \Wdrmnlatiehs that $an eemplopeahoh the diﬁgtﬁekﬁﬂﬁceAppl i catlon
( Atty Docketq?\?o 77 1USA9A

NS et Sampbn fﬁr@%@?t'hememm tbose dipclosed in U.S. Pa.

15 5,141,790 (Calhoun et al.); 5,229,207 (Paquette et al.); 5,296,277 (Wilson et al.);
5,362,516 (Wilson et al.); and copending, coassigned PCT Patent Application Serial
Nos. US97/09274 (Sher et al.) (Atty. Docket No.52771USA9A); US97/00626
(52144USA8A); and US97/00609 (52143USA1A)

The adhesive layer. 18 can have a caliper ranging from about 12

20  microns (0.0005™) to about 75 microns (0.003”) and preferably ranging from about
20 microns (0.0008™) to about 40 microns (0.00016”).

To protect the adhesive layer 18 during storage of the film 10, a
commercially available release liner should be used. Many commercially available
release liners are quite acceptable for use in this invention, if an adhesive layer 18

25  and release liner 19 are laminated on film 10. Among these liners are those
produced by _Daubert Coated Products Inc. of Westchester, Illinois, USA and
Rexam Release of Oakbrook, Illinois, USA. Presently preferred for optional liner

19 is a silicone release coated paper from either Rexam or Daubert.

30 Method of Making Film



The adhesive | ayer 18 can have a caliper ranging fromabout 12 20 m crons
(0.0005"‘% ut 75 mcrons (0.003") and preferably rangijgdospggegbout 20
m crons 8586%38) to about 40 microns (0.000 16"). To protect the'adhesive
| ayer 18 during storage of the film 10, a commrercially avail able rel ease

liner should be used. Thamaltil@yertiliof thiyineemtionaan be hldedya Mumber of are quite
acceptable for use in this invention, if an adhesive |ayer 18 25 and

rel ease | i roethods.aFer ¢xampleadayersoh? and qptiepal layernif andelbecdn hecgogxigpded; hose
roduced by Daubert.Coated Products |nc. of h Linoi. USA and
II%exalrjn Rel eg%“&lj)@ymcﬁSMC fT FROT S‘,m %%K‘g@y\é%ith@f’ﬁ%ﬁeq %ﬁ@l}rﬂ@%@gopt i onal
liner 19 i sqih%kbicv Bini StAARH rRabfimiapakioh! AdhasivelayerA®may by Daubert.

30 Met hod of Making Film -7- WO 98/ 55296
PCTI US9 3/ 18csztrutied withithe other layers,irasssferted 4o ithe i from adingr, 1o dirgetly by a

e coext r udgirgboirg 5 B BNl bFoshss B85 R shEREs petiimadih 1, 25, 0"
met hod of féddﬁrﬁﬁbh,”&e%kesﬁlgxe?ﬁ nidt@idls forleBelEtyeriasé clivsed tfve sinhilain ext r usi on.

Adhesive | ayer 18 may _coextruded with the other layers, transferred
to the fil nproperties shi¢hasrmeltvisensityct |y coated onto the filmin an additional

process step. For the t. perf.ornmance in goextrusion., the polyneric
materials for each |a}gﬁﬁ%\9 s%&@%@“ﬁﬁg"“gﬁmT“Q?YB?]XB‘S?H%& ch as nelt
Vi scosify/. fea&eidedUReinlingTR6ZLRMSRAD., METhRHE D I ™ PE e BN giRgREing! 0Cessi ng
10 references, including Progelhof, R C., and Throne, J.L., "Polyner

Engi neer i ngPin¢iples’l Hapssr/GardsenBublicativas, Ipab Cincinaty, (OH, 1983. AlGmativehat i, OH,
1993. Alternativel e.or nore of the.layers may be extruded, as a
separate sh8®% °%W8¥€f ﬁﬁéﬁ%’fﬁf‘?@é&%ﬁ” a3 P?Ha[%%x‘ﬁef?ﬂ ageid more of the
llayers may g@jothePto fthiMheE fil. ©loritbre Bf HEUBRASMEY alSO b Bsthreld§datiigs per sion
onto one or rore previously extruded 15 layers. This nmethod is |ess _
desi rabl e bawaqueeus br sdlvendshiased gispersion ostoame oambre hreviomdlytextmded wast e
i nvol veld5 '

(-

layers. This method is less desirable because of the extra process steps and the
additional waste involved.

Preferably, it is desirable to improve adhesion of the adhesion
priming layer 16 by corona treating. Corona treating processes are known to those
skilled in the art. Preferably, corona treatment of layer 16 results in surface tensions
20  in excess of 40 dynes/cm>.

Commercially avaﬁable manufacturing facilities possess coextrusion
film-forming equipment with the ability té make customized dies for the extrusion

process.

25 Usefulness of the Invention
Films of the present invention can be electronically cut using the
Gerber Scientific or Ziind equipment commerciélly available to those skilled in the
art. Once cut, the film can be adhered to a subsrate and the weed can be removed

to form that particular color in the image graphic.



Preferably, it is desirable to inprove adhesion of the adhesion primng

[ayer 16 wayogedgpa treating. Corona treating processes are piaydd7igeot hose
skilled in the art. Preferably, corona treatnment of |layer 16 results . in

surface tensions 20 in excess of 40 dynes/cnR. Commercially avail able
manuf act uri ng faciliti @ypioallys esch fimaepressitoond ¢dlonfbotheiimggegraphicpand wi t h
the ability to make custom zed dj es_for extrusi on process. 25,.

Loef ' ness’ GhoaHBaR Aobh EVRAY Bl YAHouS FIrT of ATt Roldrh FFAEIRte R Ephic

el ect 1 oni Cal ypiitimds oG s GFHRRE cSohAGl 4 Gipgle Sibefild eci prrent

comrercially e to those skil n ihe art. ce cut, the filmcan
be adhered to a subsr aThe filmis 10 of the pdesentrintantion can/kavetcoldrant mdtiédito the

particular color in_fhe.i e.graphi c., -8- 8/ 55296
PCT/ US97P182%%e iﬂys{ &%Pr mer@gw re lﬁﬁawelﬁwéslén%mgﬁah%wwmedaﬁrﬁé Phage

gr aphi c, a”dcni?ﬁlﬁn ' | | ' ent- col ors
to conplete the g%%?@é}géﬁagg% tr&(i) éﬁ?ﬂl I %é:&%*é@ﬁ@égﬁ%%@%&rs on a

si ngl e substnetessaryTioe niulfi-elot @made graphigs. e Aomings and sighape tepivalljecen use! or ant

added to the 5 core |ayer 12 or the abrasion resistant |ayer 14, or the

yer . . C .
adhesi ve pri¢lectronyeally cot, nyiticolasimage graphiesusingfiims of, the; present inveatinnuce t he

Aoni ngs and Eestd By e AERTOIARR7RARNel By yiVLbacel Bl conTRHRARERRS, 7 g

gr aphi csiousi tyefilms ofthepreséitt igveatiomt i nvention. |ndeed any of the uses
previously performed by vinyl-based filns can be performed 10 by filns of
the present invention. Asstatedpreyiopsly, films of the presentinyentionanipindizethe i nvent i on

mnimze the ce I Jmr, | t.hat are valent in
vi nyl - based ?ﬁggn%?‘égﬁgss’é@fg?e,ﬁ%?%&ﬁé@&?esﬁeﬁﬁgmd? %ﬁ%ﬁ?@ggﬁ I nventi on can
be much nor eTherefbre,sédtage 6 flmssof thd prieset inventioh can be much more prédicthblg
features and advant ages of other enbodi ments of the
and user-friendly.
15 ' Further features and advantages of other embodiments of the

invention are identified in the following examples.

Examples
Formulation A
20 Abrasion resistant layer 14 - 15% of thickness
1000 parts DuPont Surlyn™ 1705-1 resin (DuPont, Wilmington, DE,
19880)
50 parts Polyfil MT 5000 talc concentrate (Polyfil Corp.,
Rockway, NJ, 07866
25 50 parts Ampacet #10407 UV concentrate (Ampacet Corp.,
Tarrytown, NY, 10591)
80 parts Standridge #12085 black color concentrate (Standridge
Color Corp., Bridgewater, NJ, 08807)
30 Core layer 12 - 65% of thickness

1000 parts Exxon 129.24 medium density polyethylene resin (Exxon
Chemical Co., Houston, TX, 77253
50 parts Ampacet #10407 UV concentrate
80 parts Standridge #12085 black color concentrate
35
Adhesive priming layer 16 - 20% of thickness
1000 parts DuPont Elvax™ 3135B ethylene vinyl acetate resin
(DuPont, Wilmington, DE, 19880)

-9-



invention are identified in the foll ow ng exanpl es. Exanpl es gorrrul at :ch)g A
20 jon resistant layer 14 - 15% of thickness 100 arts ont
Sur | ynt m“.'ﬁéglg%% esin (DuPont, WI m ngton, DE, 19880) 50 ngT’ySE‘B}??s{ 1 Mr
5000 talc concentrate (Polyfil Corp., Rockway, NJ, 0786_E|3_ 25 -
50 parts Anpacet #10407;44% INT S 006 MRAES ettt - Tarrytown, Ny,
10591) 80 parts Standrid P %086’ {blé:%ncentraie (Standridge Col or
Corp., Bridgewater, NJ, B POGRRPBFEMIAGE 504 of ¢ hi ckness
1000 parts Exxon 129. 24

PYLtan

#10407 WX cAP¢eBHEe: osin (Exxon Cheni cal
Co., Houston, TX, 77253 ‘Q%&%é?g g‘?"%"@éﬁ%ﬂ?ate 80 parts

St andri dée #12085 bl ack color concentrate 35 Adhesive primng |ayer 16 -
20% of thickness 1000 parts DuPont El vaxtm 3135B et hyl ene vinyl acetate

resi n ( DuPonCompétisonFprmnlatiGEB 19880) - 9- WD 98/ 55296 _
PCT/ US97/ 18295 15@bggionTestaantilayer VF - 189Doft thicknézg@ncent rate 50 parts Pol yfi l

ABC 5000 anti bl ock conggay pasDuPotit SRAYA'S 179 ¢&kn #10407 UV concentrate 80
parts Stygndridge #12085 &) PHAMTI066 Mié &ze l,‘,‘(agnparl son Fornul ation B
50 parts Ampacet #10407 UV concentrate
80 parts Standridge #12085 black color concentrate

Core layer 12 - 65% of thickness '
15 1000 parts Exxon 129.24 medium density polyethylene resin
50 parts Ampacet #10407 UV concentrate
80 parts Standridge #12085 black color concentrate

Adhesive priming layer 16 - 20% of thickness
20 1000 parts Exxon 129.24 medium density polyethylene resin
50 parts Polyfil ABC 5000 antiblock concentrate..
50 parts Ampacet #10407 UV concentrate
80 parts Standridge #12085 black color concentrate

23

Comparison Formulation C
Abrasion resistant layer 14 - 15% of thickness
1000 parts DuPont Surlyn™ 1705-1 resin
50 parts Polyfil MT 5000 talc concentrate
30 30 parts Ampacet #10407 UV concentrate

Core layer 12 - 65% of thickness
1000 parts Exxon 129.24 medium density polyethylene resin
50 parts Ampacet #10407 UV concentrate
35 _ 80 parts Standridge #12085 black color concentrate

Adbhesive priming) layer 16 - 20% of thickness
1000 parts Exxon 129.24 medium density polyethylene resin
50 parts Polyfil ABC 5000 antiblock concentrate..
40 50 parts Ampacet #10407 UV concentrate
80 parts Standridge #12085 black color concentrate
Comparison Formulation B differs from Formulation A because it
lacks an adhesive priming layer. Comparison Formulation C differs from

45  Comparison Formulation B because it lacks colorant in the abrasion resistant layer.

-10-



Abrasion resistant |layer 14 - 15% of thickness 1000 parts DuPont Surlyntm

1705- 1 r owd bs/38296 50 parts Polyfil MI 5000 tpdrusomgesstrate
50 part-s Anrpacet #10407 UV concentrate 80 parts Standridge #12085 bl ack
col or concentrate Core |ayer 12 - 65% of thickness 15 1000

parts Exxon GompaisonFermulation§ differsdrom Faymulation Adieqaise iplacksscolosantint

#10407 WV c I I dge #12085. bl ack col or concentrate
Adhesi ve pr ﬁ%ﬁﬁg}af@bg?ﬁ%%&ﬂ%@? %ﬁqg{]klsgaﬁg&s.:\?@mung ?ayer. ~ 1000 parts
Exxon 129. 24 medi um deEaéH of thelabeVd fonfiRtioRswas idxitadédusiag iHeiblowB@im000
anti bl ock concentrate.. 50 parts Anpacet #10407 UV concenttate 80 parts

St andri dge #ireo®s and getons sreatedoumibe surfanecl 52 6f theroee layeml 2rancording tootheC

Abr asi on.resjst.ant l.ayer 14 - 15% of, thick s 1000 parts ,DuPont, Surlyntm
1705- 11 851 RSB RIPYENE DF exactiies Belaw; Jrach Cim v Ahest ey laiminated 9 an

50 parts Anpagd e - a@rf}%’a | SS
1008 parts Exxo%te%g%e#ga?%eggéii tydgg%if/‘ee%%ﬁ%%g? géi n Sggdpﬂﬁ%pacet
#10407 UV consliennegeleaspurface. 80 parts Standridge #12085 bl ack
col or concentrate Adhesive primng) |ayer 16 - 20% of thickness 1000 parts
Exxon 129. 24 nedi um density pol yethyl ene resin 50 parts Polyfil ABC 5000
anti bl ock concentrate.. 40 50 parts Anpacet #10407 uv
concentrate 80 parts Standridge #12085 bl ack col or concentrate Conparison

For mul atlion Guttirig sud Weeding TestingpExamplesile3ause it | acks an adhesive
For mil at i on & because BAch HRTRE ot rerBeckveb, ase dspdsnniocsmukaeser Asyer
of the present invention using a conventional blown film coextrusion process. Each
of three extruders, one for each layer 12, 14, and 16, respectively, supplied a melt
formulation to an annular die where the melts were combined to form a single
15 molten stream consisting of three distinct layers in a sleeve shape.' For each
example, the melt of the “top” extruder formed the abrasion resistant layer, the melt
of the “middle” extruder formed the core layer, and the melt of the “bottom”
extruder formed the adhesive priming layer. The molten polymer sleeve was then
blown to its final diameter and thickness by introducing air into the sleeve and
20  trapping it between the die and nip rolls at the top of the blown film tower. The
film sleeve was then slit into two flat film webs, each of which was corona treated
on the adhesive priming layer and wound onto a core. The resulting examples each
had a thickness of about 0.0024” (60 microns). The film was then unwound and an
acrylate copolymer pressure sensitive adhesive layer 0.001” (25.4 microns) thick
25  and arelease liner 0.004” (101 microns) thick were then laminated to the adhesive
priming layer using pressure of two laminating rolls at ambient temperature.
Each of Formulations A-C was evaluated for cutting properties using
a Ziind flat bed cutter Model #P-1200 using a standard 45° blade driven by Gerber
Scientific (Manéhester, CT, 06040) “Graphix Advantage” Release 6.0 software.
30  Thefilms were cut with the characters “QWERTYUIOP” using the Helvetica
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-10- WD 98/ 55296

PCT/ US97/ nparison Formulation C differs from Formul ati A because
it |acks vgélgtg)f?ag? in the abrasion resistant layer and it | a%?yagwllﬁa%esi ve
primng |layer. Each of the above fornulations was coextruded using the

bl own Ti1 M PRAARRS R th & BERARCE T )00 P08, S35~ ¢ Bo[e | ayer

12 according to the 5 allsgﬁo ed | g H%ne)lt%\?sz chfllm
was then furmmgr | ani nat ed to an acryl ate copol ymer pressure sensitive

adhesi ve coated onto a cI ¢o er wwth a silicone rel ease surface.
10 Cutting and Veedi fYy §tWﬁ5‘fB!§ﬁ%I%'sb°§V@sE&Eﬂfqﬂﬁ¢ﬁﬁ¢lhﬁ%ﬁfﬁm°

respect i vel Yaiqhasd gpﬂg‘(anm il obliaY BF e Itsfe 0SS B SrarhiEG/ W O

u5|ng a conventi on extrusi on process

extruders5, oowt létters Eardiftihgpfiettars, md:dhmlatmbuiﬁthm@xphﬁﬁlmdegnn@bmmhmﬂ a nelt
ts . were conbined to forma

lati d
Single 15 FOMDROG Je0ar coused DY Ehe Ao of esgnth BB ine B PBIch Mo | cove

shape. For eagh ;ﬂ.ﬂgﬂ, I d the abrasion
resi stant |ayer, S ﬁlnt*%?eﬁ%&p%‘ﬁ%ﬁgo Q‘tgrcﬂﬁétai’#ﬁgr ne%&{ core |ayer,
and the mel tpexfomhecé was evaldatekby lifiag thofilésiticsice aokbinatién o the inkrier .
The nolten p | ymer sleﬁge was then blown to its final dianeter and

t hi ckness byt eﬁ’cPPBHﬂS:ht nd cormer obthe hweed bexycandrrapidly pulling:theifily/adhesiest ween

the die d | eﬁ’lﬂﬂi f Wkm,ower. The film sl eeve
was thenﬁgl [ {Hag éaﬁ&tétﬁ%]]og}tg?* 8cBHéFeac (\i/\,h P%h was corona treated on
t he adhesive pr| m ng | Thefilmrehswhen ekaiied for Edﬂiaﬁunglwtei‘@ﬂid filnl\@agxanpl es
each had a thi c ess of about 0Q.0024" 60 m crons). The filmwas then

unwound and &lﬁg tq/putita ap @ hepshés all lstters 1of the qus height eimaineda Jeatten. 001"

25. 4 | 10 hi ck
were then | aldgiiis eedin the ABERhi¢ S ENfng WoGhry i ndicalc il Bl 35 sl o

| ani nating rforlse.aTypivillyenfilni R4V @f esiatnin Mt%r RéigtQfTV4 H Hril Qa8 s Asmisidersl

eval uated for cutt] nt_gr properties, using a Zund flat bed cutter Model #P-1200

using a LY} anacgeptabls aﬂénehcvewcwyttmsrapphcaeonent ific (Manchester, CT,
06040) " Graphix Advant 398'q el eRSHef e usald 138 r cufting and weeding performance.

All films cut very well with no visible film defects. Weeding performance was also

judged to be good with weeding aécepfable at 4" (12.5mm) on all samples.
Formulations B and C are described as comparisons not because of cutting

20  properties, but because of inadequate other properties as seen below.

Adhesive Prime Testing Example 4 and Comparison Example §

Films using Formulation A and Comparison Formulation B were
produced to a thickness of 60 microns (0.0024”), corona treated on the non-

25  Surlyn™ side and laminated to an acrylate cdpolymer adhesive and release liner as
described above. The films were then cut into 25 mm (1) strips and applied to an
aluminum panel. After 24 hours the film/adhesive strips were removed from the
panel by pulling the film from the panel at a 180° angle. The film/adhesive laminate
of Example 4 removed cleanly with no adhesive residue on the panel while

30 ﬁlm/adh_esive laminate of Comparison Example 5 resulted in the adhesive layer

debonding from the film and remaining with the aluminum panel. This is described

-12-



30 The filnms were cut with the characters "QAERTYU OP" using the

‘Hel vet i ceyo 989463698/ 55296 PCT/US97/18295
PCT/ US97/ 18295 Medium font to a height of 1" (25 nmy, 0.5"(12.5 mm, 3/8"

(10-mm and 1/4" (6 mm). A single "weed border” or box was cut around each
filmof t extaStl@O% aﬂhnsw tnansfenand, indigates pepradbesion ofshe adhestye to thefiler o

| db |
o) ot ikt e Bt & mrinfe Toyer b8 nHorlakioh b, rovibdifiitoved
caused by t fuahaﬁté Bondifg drddeprisBbdt Peifbrmai@d cbmpared ko aihinpFimed fle ofaus e

problems in aesthetics or processing of the cut graphic. Weding

per f or mance GemparisenFermulaion B; f ¢ | ng the film adhesive conbination fromt he
liner inche upper right hand corner of the "weed box" and rapidly pulling
the fil rﬂsadheswe 10 diagonally to the lower |eft hand corner of the
"weed box". The filmwas then examned for remaining letters, the filmwas
judged to cut to an accept abI e he| ght |f all letters of the cut hei ght

remai ned. LeSurfaceibn St X ity : gi’ng i ndustry to

i ndi cate swtabllltyo fllmfor us ically Vi n

remai ning letter hei gh{n‘ﬁ? ollpwing tegt, pro g)‘/‘g ﬂ”? Hé’PE’é?"PEFH] QEB é‘g‘t%ﬂe for
use in el ectfoRitorflatibRh RARIAETAP ivailhe chichded Gl A8y @Rl €0 or
cutting and weedi ng performance s cut very no visible
film defléct sﬂlnﬂé‘edsemg:t:pﬂyfa)sur&aeenmsslmisso judged to be good w th weedi ng
acceptable at 1/2" (12 op all For lations B a re
described as conpari sof g%mz“’&n? atatqarg @}ectrgp%ﬂgpqr{bg@?ﬁ :
because of

Testing Exa *’?‘dfﬁ*ﬁ“?@%t@é?ﬁﬁ cActE Mg B VAR At SRSy BT and

Conpari son Feff StuPailj MN, BJS&Amsmse&las:@ohnpmmnthmblea‘s SFartnufdiioni A mwas s
(0.0024"), corona treated gqn t he non- Surlyntm side and, | amnated to

?nl acryl at e eamsed teP.0934 Wm)ﬂwl%ﬂ@ehm:@dWMPB%fﬂ%?e The
:amgf r ﬂ%g %Hésrcglﬂ%(ﬁ @(‘?’l Ir%s(%ﬁa g;ss% r?;r)]sstj;\'n%ﬁéeg (r%ebrr%v %l}f)rom e panel

Iby pul I ng tﬁend Ekampledhwéreeuptontl cratx EO drit @ndisegticed alifelldwd (Usimgltheir ve
am nat e
numbers to indicate stacking order): 6766776667776 and placed between 2 - 10

cm x 10 cm stainless steel plates. This stack of plates and film samples was then
placed into a 65° C (150° F) oven with a 6 kg weight placed on the top stainless

20 - steel plate. After 1 hour the vinyl film of .Cotnparison Example 6 showed severe
surface impressions while the film of Example 7 did not show any visible change in
surface appearance. After 48 hours aging at the same temperature the vinyl films
of Comparison Examplé 6 showed very severe surface impressions while the films
of Example 7 again showed no visible change in surface appearance.

- 25
Scratch Resistance Testing of Comparison Example 8 and Example 9
The following test was done to determine scratch resistance of a

commercially available medium density polyethylene (MDPE) film (Product No.
935 from Huntsman Packaging of South Deerfield, MA, USA) and a film of

30 Formulation A .
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of Exanple 4 renoved cleanly with no adhesive residue on the panel while 30

filmadhes) I nat e of Conpari son ExaaneSresuItedinEﬂ?‘% Lve
| ayer de(t;‘g?glg/ﬁ%ﬂ?‘rom the filmand remaining with the al um i %ﬂ}ggz.%s]'hi.s
i s described -12- WD 98/ 55296

PCT/ US97/ 18295 as 100‘Vqﬁgg@l?bg@fc{fl}ﬁg§ésgfs veBfhsk-Nth %tmmadhesi on of the
adhesive to the film Thi est 1 ndicates that a Ime layer, included in

For mul at i on electyonicallylesd applied te durfaties sretgpiballydipphiedmsingoa prbspacepapef or mance
conpared to nprinmed,fil mof Conparison Forpylatign B, 5 Syrfacge

| npr essi on ﬂa&f‘ﬁﬁﬁem#g’ﬁheﬂ as bgen, spgeesyiyfly fran e’??ﬁe‘W‘BFHSW g test
procedure wagsedt Gh8gd then rduifeP L sfiRchal Stefbf RibBip3hé to
comercially avrﬁgiél a%?%ﬁgglaeng%re nﬁdnyl e‘?ectror?licglghtter 0 I'I'ns for
sensi ti vist y with apldstic applicatorss iensuse pfagpepbarling. Ehis ispypicdllyidone withi at e gr ade
el ectronic cytter film (A, - 3M Tartant m2500-94 from M nnesota_ M ni ng and
Manuf act ur i rig h‘iﬁt?whéf adM PAgl, EOWMXEﬂe%S%%PeaéMﬁpBF‘P]s on
Exanpl e 6. d??‘ on A was extruded to 0.0024" (60 mcrons) thick and

| am nat ed with’adhesive and release 15 |iner as described above was used

as Exanple 7. Sanpl es &fsifgherias f leﬁﬂmmadmtﬁicﬁ%ﬁdxnbeﬂmmémitipwmd yleré tok_lo
10 . i ng. their nunbers to I ndicate stackin
orter) . 676aMBBEY fir havioe prhiEkasyes FULRiorons (B Q0% B wis RoTeIA ERHhEES S or el
| at es. qhRhi d ' s ' a 650 C
P1500° 7)oy atheh fafnitbd &) 8 &y Bk bpoly B IRAFR W LU bl iERatd il B 0

pl ate. AfterThis breprwdsiioneite provide intreasedalgidity toaiie fixpdoring the sdtpved severe
surface inpressions while the filmof Exanple 7 did not show any visible

change in swfpﬁ?;@lfappear ance. After 48 hours aging at the same tenperature
e e o TSR R SRS il S M 1
surface appePAanggplicator, the film showed a large number of small scratches humanly visible
15 caused by the plastic applicator. The scratches change the gloss of the film and |
make it unacceptable for use as a graphic film for most uses.
Example 9: a film of Formulation A was produced using the blown
film process to a thickness of 90 microns {0.0035) corona treated, laminated to an
acrylate copolymer adhesive and silicone coated release liner, as described above.
20  When this film was rubbed with a 3M PA-1 plastic applicator, far fewer scratches
humanly visible occurred, and the film was deemed acceptable for use in image

graphic applications.

Colorant Testing Comparison Example 10 and Example 11
25 '

Films using Comparison Formulations B and C were produced in a
thickness of 60 microns (0.0024”) and laminated to adhesive and liner as described
above. The materials both provided an acceptable level of gloss and scratch
resistance as described above, but were deemed compaﬁson formulations because

30_ the bottom layer lacked adhesive priming characteristics. Comparison Formulation
" B differed from C in that Formulation B has colorant in the abrasion resistant layer

while C did not. The results of this test indicate that colorant is not required in the

-14-



Scratch Resi stance Testinf of Commarison ExanDl e 8 and Exanple 9 The

fol | ow ngvoesssaess done to deternine scratch resistance of m@@g@sal Iy
avai |l abl e nedi um density pol yet hyl ene (MDPE) film (Product No. 93 rom
Hunt sman Packagi ng of South Deerfield, MA, USA) and a filmof 30

For nul at i on #brasiaresistan\Byes nkirgaComparison Formulation C preferably to

PCT/ US97/ 18285 _Th f this test. is b o t hat t
el ectroni cal COmRR salato] B th Tetpestio SOPYERy Gt gloSpRTe SieBitng &
prespace t apRmikité Borstrub oI Refil iﬁndlﬁ?lg ﬁgﬂ iélopse&ﬁ?ys&?c%ﬁfb‘&@ég

Ied i mage n

transferred to the desired surface. The app nrequire
addi tional sthepleaf abnakibn mesistans layer ookl te the sairhdiomalbbalets growiditig £at or to
ensure proper

Such as 3 SR let of gl ta. 31 salBres vt pprtant begauss t sknavn WA UoRy A
h | | e . . i i . . NOPE

1 havi g Sietei PlennfichidbRitetent VR S ARAUCK I ANBRREER ),

then | am nat theirt chemicah and physical propesties andialse die/ to diffdrentdsiifi theloadiag ed

rel ease liney. .-This st s.done to provide increased rigidity to the film
during the te%¥?] rﬁ?%@é&ﬁfgﬁ\ﬂ‘gﬁeﬂtﬁpé’"ﬁ) thg desived levshphepacty teshefims. 8 was

rubbed with 5 T& Ak i : .| ar ge, nunber of snal |
scrat ches hu%ha% %\e?féﬁrﬁ‘rgl’ ﬁ)(g:nail‘?gs.telgc %ydlghép%%eﬁ%&gygﬂ cator. The ,
scrat chd® chﬁmmmlaﬂm@hﬂﬁmuoéolbhﬂtfﬂﬁlmﬁoﬁﬁéﬁﬁtdxﬂlazﬁccept able for use as
a graphic filmfor nost uses. Exanple 9: a filmof Fornulation A was
produced using the bl okheinvention ismet imited to theabavesersbagiments.niThe claims
(0.0035") cogfpe treated, lamnated to an acryl ate copol yner adhesive and
silicone coated felease liner, as described above. 20 When this filmwas
rubbed with a 3M PA-1 plastic applicator, far fewer scratches humanly

vi sible occurred, and the fil mwas deened acceptable for use in inage
graphi c applications.
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Col orant Testing Conpari son Exanple 10 and Exanple 11 25 Filns usi ng
Conpar i | ati ons B and C were produced in a thicknes I Crons
(0. 0024§?Ba9§§%%9§m nated to adhesive and |iner as descri be}cg%‘g%?éag?f*‘ﬁ‘e .
materials both provided an acceptable | evel of gloss and scratch resistance -

as descri bewnabr\chimbdlis: wer e deened conpari son fornmul ati ons bécause 30

the pbottom | ayer | acked adhesive primng characteristics. i

Formulation B differed fromC in that Formnul ation B has cH[mﬁMﬂﬁmmsﬂJw i
abrasion resistant |ayer V\griile C did n@t. The.results of tHAi s T&St n i e
that colorant is not fedif FeAramE QIng fim, compgyng s, 55096

PCT/ US97/ 18295 abr asi g4) ar ®%é ﬁ&%ﬁm,pmgm@q,mﬂé bﬁﬁ&i,fé)ﬁ,gjyrat ion C

preferably to Conparison Formulation B w th respect to consistency of
gl ossi ndss. susfages;a | anmi nate construction would be useful if nultiple film

colors were produced hecause the clear, abrasion resistant |ayer ul d be
the same on all color 3@3@@%9‘%“%%“%”88?#@%"6‘?—"”9’?“5@%8%%‘\3&I

colors. Thi's i's i npor (g dAREsMHEtinhing IyekMaNRed BAan SbpoticbjoP sGrTRiaL S

provi de different Ievg?s of surface %Iaggs igﬁrﬁ&?i | s dBIé ﬁﬁe"roences in their
chem cal and physical properties and also due to differences in the |oading

| evel required for eagh pi nt tq. proyjde the desired,|evel of opacity to
the films. Thus, a préfé‘ﬁ‘Fg’g"’E‘Pﬁ? ﬁnﬁtt?ﬁl?“‘?’olp n thecalipes,of thegore nyent i on

2L 9, Lty i 0 o SO 0 P S, WAL
fol I ow. - 15the caliptiraf tliesabrasiommesistant lager ranges froaeattouti 584 tehlbait 26%4 ¢ cutting
film conpri Selrgg{t of caliper of the film; wherein the caliper of the adhesive priming layer
ranges from about 5% to about 30% percent of caliper of the film; and wherein the
caliper of the film ranges from about 30 microns to about 150 microns.
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3. The film according to Claim 1, wherein the abrasion resistant

layer comprises an abrasion resistant ionomeric resin.

4. The film according to Claim 1, wherein the adhesive priming

20 layer comprises ethylene vinyl acetate.

5. The film according to Claim 1, wherein the abrasion resistant layer

also provides graffiti resistance.

25 6. The film according to Claim 1, further comprising an adhesive

layer disposed on the adhesive priming layer.

7. The film according to Claim 6, further comprising a release liner
disposed on the adhesive layer.

30
8. A method of making a film of Claim 1, comprising the steps of:
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