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Silicone-Free Rel ease Filns - Background of the Invention The
inveRtion relates to silicone-free release films 5 having | ow force

rel ease characteristics which are made of t hermopl astic materi al s,
especially substantially |inear .ethylenic polynmers and copol yners. The

i nvention incl udes pressure-sensitive adhesives.in the formof solid and
f oaned filnms, sheets, and tapes produced using the release filns as 10
rel ease liners. The invention is partiagdtmedry useful in the producti on
of release films, release liners, non-StitTK Tcarrier webs utilized as the

casting surface for adhesives a”%ﬁfﬁﬁ’ ?O%P&QQOFfoati ngs for paper and

polymer liners for adhesives. el[ease filmor release liner is a
conponent of a 15 lam nated filmconstruction, e.g., pressure-sensitive

adhesi ve foam film hachrbugt 2RPedtidn 4 IR [ Har s

film during handling and storage of the filmprior to use.

separated fromanthe hqagvaeéhéahaadéeati:&canat aCkotbraof a htfidr@icthddd M
construction prior to the application of the 20 filmto a substrate. The
many types of byl theedefoenatbon of thel stagoeducds ian clodes reonider
categorized according to the peel force required to separate the |iner
froma pressurk, a statari 2lvefaadhmotor 2odsedtighpeneddandsficied amb taest
condi tions. The nost desirable release filnms for pressure-sensitive 25
adhesi ves (e. (compressionsmephanisme3t Byksipananbodsndcand a bedit fwle
W thout therrel_ or_chem cal activation) have a peel test rel ease force

val ue of |ess $hhnfeomedcin(BherstatprnchFhe outRrafia o try

t andar d | test. _R i : d fil far’l d dj

Sppl ot bno, BUTHLeR SheEREl POTE! S JpetmBRfcdte, Basll saf BERREE 0 o
foestock 1 ) ! _ >
rotection dubSEELdn Ly, LarBbi thdn TBhRE 8e° 18s Rirbdtn pRPLIT ang |
mich hi gheg1m&s 8- %?ﬁél 9£5hE- %ekbafagﬂs%raaé 'dﬂé)%o@.%e!ho‘i@ $as .

typical for low stren adhesive nmateria nventi onal

t her nopl ast’i ¢ IRt eiéabeté¥Pdiahe¥eX8EPthe bolki 6hek adhEairms el ease force
val ues than are acceptable for pressure sensitive adhesive rel ease
films. For eapmteximetelyn cylindnical pehnbethyhateceldBREprailillym known as
MRLX from Atl antis Pl astics has an average force-to-release in the
71-89 g/ cm (0.gentacts thepinees diameteg. 9f| Bhenbhltr hode 21lsiig mmed.
undesirable; high release  force values are disclosed in U S. Pat.

No. . s- A- 4, 339, TiBEs preyides in/papt afethgr bpdlky Behsi pynarrow space

et hyl ene/ al pha-ol efin copol rs an bl ends of. these. copql yner i th
medi um densi tf%f%{ R e¥g§ °Rge °€§e?e*’8a§gel LHEFSE‘P&P %ﬁ'&s?&ﬂzt\ge
sensitive acryl] dhesi ariicles. . . H.gh essur siti.ye .adhesive
rel ease force A&Eega‘?’ﬂ%ggg?ﬁ ?ﬂ“ s%lll‘%sléﬁr?ﬁ?‘eg BP%%&éﬁaﬁge%gl% ;bé\#d nsity

pol yet hyl ene I 5.0k efln p ' PA,94- 1,.¢J

A- 93- 320085 an%gﬁ -%-Q 59%%5%9%& 1gﬁxgﬁ§§ekaﬁ-él,wt§ a§§g§?§l of FBs Befor

pol yol ef i ns megudmCheing dbtbiBeédddue t8ELAL emﬁgagat aley shminat@igal 1 ocene
pol ymers") are inherentlTy tacky, blocky and sel f-adherent materials and
woul d be expeqikdtés aﬁ@ldlweﬂré'veﬁes electebRagfietfecaoiseuand rom
pressure sensitive adhesives than the conventi onal polyol efins

descri bed aboahndxmalxeeqpt ccaukedshP0883insredsecinsnagniesisdipadilve

| am nation of netall ocene polynmers to make flexible . filmsand packages,
such as heat s¥R%¥%Rable film for packaging food. Commercial ly
used premum |low force release filnms for pressure sensitive adhesives
presently are (Fignredded from f1 uoropol yners or si'licone polyners, or
by using silicone 20 coatings on support materials such as pol yester or
paper. See, for exanple, U S. Pat. No.-A-5,380,572, and U.S. Pat.

“No. - A- " 5,451, 440. The fl uoropol ymers, fluoroethyl ene propyl ene

copol ymer (FEP) and pol ytetrafl uoroethyl ene (PTFE), typically exhi bi t
force-to-rel ease val ues from pressure-sensitive 23 adhesives in the 14-27
g/cm(0.08 - 0.15 Ib/inch) range, while - - silicone coated polyester

(Myl ar) has an average force-to- rel ease value in the 9-18 g/cm (0.05 -
0.10 I b/inch) range. . These release filmnmaterials are affective,
but have certain deficiencies. Silicone materials mgrate into the 30
adhesive and are carried over into the finished product assenbl y
contai ning the adhesive where the silicone nay reduce “the

ef fectiveness-of the adhesive, interfere with the application of paint
or other coatings and conponents, or present defects upon storage or
use of the final product 35 assenbly. The cost of FEP and PTFE is a
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