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The processes and equi pnent for nanufacturlng such materials described in
these patents are sui t alBACKGROXND O CENTION erial s, but are
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a comer C&-ﬂmﬁ&eleﬂtitlgd "Three-Dimensional, Nesting-Resistant Sheet Materials and Method
and Apparatus for Making Same"; and 6,194,062, issued February 27, 2001, in the names
of Hamilton and McGuire, entitled "Improved Storage Wrap Materials". A high speed

process for making such materials is described in U.S. Patent No. 6,163,918, issued on
February 27, 2001, in the names of McGuire and Bush.

The processes and equipment for manufacturing such materials described in these
patents are suitable for manufacturing such materials, but are either inherently rate limited
or are inefficient processes for use on a large production scale. The process described in
U.S. Pat. 6,163,918 successfully can make the taught product, however problems occur
where the adhesive does not release completely from the female embossing roll over an
extended run of production. This problem of incomplete transfer may occur due to
problems of material incompatibility or the wearing out of previously compatible
material. This results in gradual build-up of adhesive on the roll which in turn result in
misplaced adhesive on the material web or worse, the failure of the web from releasing
from the transfer roll. The speed at which such processes and apparatus can be operated

is a major factor in the economics of producing such materials on a commercial scale.
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2 f DEC 2006 Accordingly, it would be desirable to provide a process and
apparatus suitable for form ng such three-di nensi onal sheet2 klEEr s and
appl yi ng adhesive at high speed where the rel ease of the adhesive fromthe
printing roll is inproved. SUMVARY OF THE | NVENTI ON The present invention
provi des a process conpri sing the steps of a) appl yi ng |l ess than about
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appl ying an adhesive to the transfer surface; and c) transferring the

adhesive fromthe transfer SUMMCRYOF FHRIRYVENTIN. Preferred enbodi nents
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a surf aceadhesisé dronofthé asmsteharabous HonMHNESWET M:rapea! é’ﬁlﬂ&iﬁn@ﬁédﬂgs' ve

to the tr f transferr t he adhesive fromthe transfer
surf ace tpgggd%gt@;é;e V\;éf)nsr?erﬁ%faﬁ?éssg}?ﬁ tJW’gﬁ‘t maieral sgdeqiechfrone sheagigbeess
conpri si r@nﬁlh@ngoép@tm :polymap pdlastorgers essarheanorakost, od.cdmbaiond tRrdgl ease

agent to RdtkaRsEL 2 e?s,ciﬁe r}m?ar ein the rel ease agent is selected such
that a test sanple o ease ent having a concentration at or above

its critical surface tenS| o?f @Bz‘ib n@pH(EF,0)fOFA%. a contact angle with the

mat eri al Additibyel EmBOGitRhtsSHi ?@Qﬁiegfto b(ﬁﬁﬁuBqup@H}llttC&%ﬂ’OC&Z 2pplying an
adhesive to the transfer surface; c) transferring t esive fromthe

transfer surface to a material web. 2 2 0 DEC 2006 The present invention
al so provi dedh 8 PpseldBengionplsp Hrovideshaepretespsoraprising the steps of:

a) applying less than about 0.25 gsm of a release agent to a transfer surface,
wherein the release agent is selected such that a test sample of the release agent
having a concentration at or above its critical surface tension concentration, has
a surface tension of less than about 50 dynes/cm;

b) applying an adhesive to the transfer surface; and

¢) transferring the adhesive from the transfer surface to a material web.

The present invention also provides a process comprising the steps of:

a) applying less than about 0.25 gsm of a release agent to a transfer surface,
wherein the release agent is selected such that a test sample of the release agent
having a concentration at or above its critical surface tension concentration,
forms a contact angle with the material of the transfer surface of less than about
120°;

b) applying an adhesive to the transfer surface; and

¢) transferring the adhesive from the transfer surface to a material web.



a) intermttently applying | ess than about 5.0 gsmof a release agent to a
transfer surface such that the average duty cycle delivery? 88€E6 2086 | ess
than about 0.1 gsm and greater than about 0.00000001 gsm wherein the

rel ease agent is selected such that a test sanple of the rel ease agent
havi ng a concentration at or above its critical surface tension

concentration A1) | ess t han out 50 dynes/cm and
forms a cont ag?@gl% %twe{]ﬁgfﬂrsg Rt ledrgfglpr%?sst%’énpt”rsﬁ‘rgst eFePsefi f ace of |ess
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transferring t he RERE SIS hAT '
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i nvention, it .ssmhnhae\aadsttsmtplddstah@rraagetagemﬁaomg%cdﬂckﬁtré?@n a'P%F B&Eve
under st ood from 1ttsh(8 description o Ere erred I ments,

in conjunction W t'ha%% Suw@%oﬁ%’é‘r?% GNP Ras  PUiAce kensioreofy l@ﬁ%ﬂéﬁce
nuneral s i denti fabouf g dynesam eh@ﬂﬁntssa amthcnhegleiwith fhe ghutérial Jf Shatr§sdpgnati c
illustration of $p6-PHOCESRRREDERPPR at us according to the present

i nvention where the release agent 1s’applied by an application roll; Figure
2 is a schemddi 2PPIipgan adhesive & thapransfe Wun&m,\ﬂedprocess and appar at us
accor di ng ta:)thﬂar@feeﬁ@melaaw@melfﬁﬂnmqfﬁsfe?@mffé‘c'e% Fa“twebs applied by
an application roll as part of a three roller app |ca Ion system Figure 3
is a schematic illustration of the process and apparatus according to the
present invention WnerBRtIE@ mEsempTRgNrmFmBmiAﬁdWSa sprayer or

m st er. DETAI\JVI Cg(:)n;I'H 3 tE prese invention rel ates
to processes ch p e nat er S\M‘Q’b PSS 1°Bn%am i‘/“ Gomb Ut egd
adhe5| ve.distgedly GI@EGIEQQI@S@HV\DNBBI@Q 9466 bEl(éPbdiJSSﬂﬁ/ théﬁ)?@seﬁslrﬂslﬁibm&zﬁlelbe,

“mat eri albeteP'y a§§@5§ ffdn ubstrate to
be printed on. . e "%Hééé“%lp'l}!r»?ig Q%%%aberl é’ieke | nc 6?4‘\8% fa?(ﬁ'étm
limted %Oalunﬁté‘b‘brv” o) W?F&nmnwg;ﬁr@smg@ injwhieh lik¢ otfbrsner nimémisddentifipvens,

nonwov ensdertani enahasts anchﬁhéﬂemf oi I s such as alumnumfoil, coated papers,
such as wax [ grsngngr]l?u at %?Bg&}& and (S:onbl nat |aons t her eof . thAs used
herein, "tran g sur ace any2y RISBTS iR @RPYaWs FeEuAte fosthpl aced

in orderPressny I&t’%’ﬂlobé\’helf%ﬁ@frélﬁasedtgtm inapyaied by ah application @olgont r ol | ed nmanner .
The control e is a schematic illustration of an alternative process and apparatus according
to the present invention where the release agent is applied by an application roll as part of
a three roller application system.

Figure 3 is a schematic illustration of the process and apparatus according to the

present invention where the release agent is applied by a sprayer or mister.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to processes which provide material web compositions
having applied adhesive.
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as to thickness of delivery or selective printing of the substan in
specific areas of the web. The transfer surface may serv t %ﬁ%rposes,
such as f¥PPPAY¥he material web into a three di nensi onalPCIfUSO¥1¥e f or
aesthetic or functional purposes. The term "form ng" as used herein
includes all typical nethods used in the industry to create a

t hree-di nensional pattern on a material web such as enbossi ng, vacuum
drawdown, etc. Preferably, the transfer surface is also an errbossi ng

structure. MXe RLEARIAP! ¥nakhf whBARHER! 105 UAT 3 oBuflinflTBOSHLAG ST aCe

and is used to print ance Into the EEes Ent s.
As used hepsirgfe P@pﬂ@tpd pncahe vab fr@d@omngﬁ:@wm@mehmcmmm'bu(x@ﬂ@uqu t he

concent r aiq, @apeé pélPﬁﬁeﬁ@'cﬁ‘%ﬂ%ﬂ@gﬁH{s; clothsS&H fabHE:) wARAY SroffVoGlhsl EhiRates NO
ce tension For a surface active

further subs uction jn surf

agent thi5® }?i)a%?l'ﬁ S st & %6‘?‘1‘ ’él’ fq;itqq?gapegﬁewp &S VPt PERSF O Feaseproof
concent r apapen and c&ibinafibugs thenebf cal m celle concentrati on is a comonl y
used term by Lo to d scribe entrat on, .of
surface aCtlélgl?%Sg%F 'Jéibgr\g/%gfa%hﬁ% her HESG P L ?’h}a@g assh‘ ?’é?ﬁtl? B]:ac‘?d 1Huctl on
in surf acerdteeﬁ@slhtgnbe mansferead th@rreatmalazvébneatcomohd akriner.eThe sorttw! aaydkeer i al
subst ant i & {oYin{dkfés Ut déﬁbér?lcﬁ%eﬁf:tlvesﬁ% ﬁ'fcétﬁ' theSubktafle B85 cific fread b V\ﬂ{ﬁ' d

m xture” refers to a liquid composit onprising a ve e in
conpound W&b-qiT&s Srapsler swdacsimanhiervs O'QF%B@P%"G, E%ﬁssﬁoﬁﬁmérthe wa,qwhswebn) As

used her einfo aatﬁkéesﬁmslwm{ae"smheﬁﬁf $oxt Qesthetia Bt Quﬁ&‘nohﬁllepﬁ@b@ése Th@eRfm Whi ch
is used J\,;n sel gcti nigdcbhe rel ent of % & ﬁ sen{t} ention, which is
at or aboV&¥& & i T:remsmc g%a H%‘f’ﬂnmﬁ RS At9ain; 1BR InGHSEY 49 588 Amy be
ei ther a threpudithensismnal patteri drhematiebweb sageat embossing abarvami drawdswi,i cal
surface tpRgl CRRCeH kAt o S finkh r n

ot ori al | aar R W0t 8 Pinchsirk SnfRERL MLRIPSe A e
concent r alARsEer SHEfaGR ist ﬁbelab@ﬁstngsswscr@an% Wédo tRsingjarsubsthree"igtor tﬂlg@eeas

tensi on" Bétwaerd theéiboksndolte result of cohesive forces at the liquid/air
surface and ig the force, in gdynes, required to break a su filmof a
fluid 1 cm I%ﬁg“se?:o?erﬁ%an‘bfie,%‘f’ﬁé §W§q§cée’§%s ICORFeRtrateay e£C§£§)725 dkes/ cm
at 25C. 3cchcentBEON 2006 reli@sO8 00 9ul 68 uiRDT AUSGSWAEH Tifera\ss nesfutthbresubstantidlhe
scontact aaakon ihSulleld B8R Fd: A%uAR £10E hUEE il B BHAN GRARY fsi N9
the transfer surfage and the tang gnt 17 ne 5% l E nﬂ@ @ a.{TeStp %%ge at
the thr e%geah%lgéﬂ%ﬁwe%éwcanﬁmw o @Mp Eler%ﬁpahgﬂlwﬁeéonmﬁr@tx%us ]
surface otorhieniyaised tedin. by thostsskiliddcin ehenart td1@eskRbéNheaGhtentratisEaNs sirfiRe

chenmi cal gc?%%ggn a O\I’ecwhhl%fl 911e|r9 5o I‘{}Eher substantial reduction in surface tension.

As used herein, a "neat material” refers to a material substantially free of vehicles or
solvents.

As used herein, a "liquid mixture" refers to a liquid composition comprising a
vehicle in which a compound is dissolved (solution) or dispersed (emulsion or
suspension).

As used herein, a "test sample"” refers to a sample of the release agent, which is used
in selecting the release agent of the present invention, which is at or above its critical
surface tension concentration. The sample may be either a liquid mixture of the release
agent at or above its critical surface tension concentration or a sample of the neat release
agent material itself, which by definition is undiluted and therefore has a concentration
above the agent's CSTC.

As used herein, the "surface tension" of a liquid 1s the result of cohesive forces at
the liquid/air surface and is the force, in dynes, required to break a surface film of a fluid

1 cm long. For example, the surface tension of water is 72 dynes/cm at 25°C.
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actual functional benefit, or the amount of that chem cal uid
m xt ure. AII docunent s C|ted are, in relevant part, mcochffgf%c}b@erel n by
ref erence”OtR8%€% t ati on of any document is not to be con®CAIBEYHS7an
admission that it is prior art with respect to the present invention. The
process of the present invention generally conprises three steps: 1)
Application of a release agent to a transfer surface, 2) Application of an
adhesive to the transfer surface, and 3) transfer of the adhesive fromthe

transfer surmg%sécph@femaw "&hta@?%gl@‘pﬁgh fh Surtpé aﬁsee&%@eeﬁgﬁ]@tmmﬁal

rel ease agent .may g‘é to the frans ace-in any
conveni en OmEIEﬁ"E&Q‘ep‘F% surfpgecandgthe dangent Hae drawn Pe@etdéolécbwﬁéam theor

i mper meabtheecstiaké paihi Wher! Hlidn€d dropSiPE&YiAE on Qﬁldﬂé%b@d‘surﬂi@é QF BRThatb@gls, or
brushes. The ent, . m xt e, or etat .materj.a r efera lied an
ooplicat o |t ok S iyt B8 B RS Bkt L cbedisabiciy g shiclhpiowes
either a mmhfmmmgaalrmmﬁtoor thp amotigrafithdtehemivabin,a uéd mitttee. del i very of
the time tho ob SBolhénd AL in BAEIAESarl BRI RS RERBelftncd: BeD” he
opti mum f¢1&élorl@rﬁ apy dequment sqwt toelth Jopstrersies aadmissionttha if isgirier aalithpr ocess

and is defegpett iPfe presBhtQfvintibRn. Were the application of the rel ease agent
is continuous, the rate of addition of the release agent is such that an

equilibriumis established where the release agent added is roughly equal
to the amountThf proedseas theqyesent ihvemidhaienedlly comprisesttiree bteps: AP Alpplitdies

applicati I fth p ent. | nyenti nlsd |verdto
The. tr ansiop AP IS PRRR Bede 20 kAR L B %6 SBNHS T FFf S ase
agent per Slgfmaraéldr%ttr@mf@g(sfﬁ?e aghesive frabl the tlansfer sunfare mateﬁall\getgs m nore
preferably | ess than about 0.05 gsm even nore preferably |ess than about

0.01 gsm ,and m)st E eferabl¥ | ess than about 0.005 gsm The rel ease agent
is deliv ! ] surface at a rate greater than about 0.00001

gsm prefer aﬁiqlregeraeeahynt tdagrbeaippliéd 12 @x@(lﬂang@fr’surfd@e i aﬁﬁnﬁhn&d@nbérﬁéhwf t he

| f d but
he pr ot cPibuplBetio e R el iBURER CmetnE S itetee g bt ah Suiet ne
appl i cat i SWaYsroeesusionT [absqyeens lPPéSfremiterH@QI dTigeagentionintutee pr nbas mpateudsis has
st abi | i zegrefdri¥19 abﬁlﬁ:drw d’}bﬂh@d@&q'otl'o?@%a s)ﬁtz‘&e %%leﬁée’%eﬁﬂ tha 6§’f>e Eﬁfhed

material added to th rocess i s ?‘F
PCTI US03/ 153 r?f"%‘é‘?“@ P aw STPﬁé‘“ﬁ@Htt@Hf? & gethedF’é‘éfHYPf ﬁ‘?jeqséﬁgcl’(‘erm

bui | d-up wr tist aavsdtn enfat i I‘;ﬁbrfohﬁbcﬁ&ﬁxey goeat fradtiohhef el timeThe ﬁx@b&solfs
addl tl on h’éﬂ tfet}ﬂngea%ﬁesfl\lleopﬁ géegglsﬁlgggggﬁe’ oé?}lrﬁﬁrgcﬁ?ﬁglga qutll’gsd'e% C% ISy

process (OVerspr romf
dependent on the mdmdual process and is determined in production.

Where the application of the release agent is continuous, the rate of addition of the
release agent is such that an equilibrium is established where the release agent added is
roughly equal to the amount of release agent transferred to the web. For continuous
applications, the release agent of the present invention is delivered to the transfer surface
at a rate of less than about 0.25 grams of release agent per square meter (gsm), preferably
less than about 0.10 gsm, more preferably less than about 0.05 gsm, even more preferably
less than about 0.01 gsm, and most preferably less than about 0.005 gsm. The release
agent is delivered to the transfer surface at a rate greater than about 0.00001 gsm,
preferably greater than about 0.0001 gsm.

The rate of addition of the release agent to the transfer surface may be measured in
several ways, but the preferred method is by mass balance on the release agent around the
application process. The measurement should be made after the process has stabilized

into its running conditions, where over time all of the material added to the process is
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exanpl e, mn of a 0.2% active solution of release a 7

appl i ed t‘BOé)%Og%ﬁ%fer surface in contact with a 0.5 nete® 3/ h6
traveling at 450 mMmn. will deliver approximately 0.001 gsm of active
rel ease material, assumng none is lost in the process. This "stabilized
process" does not inply instantaneous equilibrium A stable process may

i nclude a process of applying a relatively high amount of rel ease agent,

e e neeaP waerrd e DL nAPR b6 AN MLl R HIBL QL ACRT LPhe2"
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(10009 * g Sach 1h. B 04 80 SYig8 Ve bRtk ST AEh WAL BEEY ek Gehoxiifay
intermtt 8801 gsm @itactivy oklease; matqzl@t easyumig mend e lost nie thieeprocdss. r Fhisase
agent is bﬁamzeap@bb@s@ fi6kd ﬁme&m% lﬁéa&tadeaﬁs \égsﬁﬂbnﬁ&x I3 a9d) \Aﬁk%gs }Aa?

e a Rdn about

rel ease age I ng appli ed dition rate Is less t

gsm pref éFLJPSP)P P@gesswfaappb}ﬁ%? e aagﬂv%b@mﬁrl@f@ﬂmaye lageRs, Ehﬁar?tQi’b%‘Gt 0.1

gsm and redake agengbhpplivhliyn hfbfinhingnhapidessFoPdn gatndedirribloeafR REBME | S

delivered_to the Sé zFetﬁ%jsurface at a rate greater than about 0.00001

gsm pref Erroﬁ%ﬁsﬁnﬁ an about 0.0001 gsm The average duty cycle

delivery rat eTheax_atméslahwy o ghe rﬁasammtgatm}twusegkoviél bé dependentassthef

el ease agantivBqdag iihhAdaPoY @Y aidie: dhfake QIEIR AR %ﬂlfe%din@fer @ﬁ}gacleoss by
rom

the process. (overSpray, overf ni ps, spil

etc.), di vhbEoptactsRdhcsiveta thweb tEQreﬂxam@ @%e@boww&rmﬁmw@m

duri : ngdt PSnl@z\&hﬁa@ﬁnQ uahesméqb ahé areaaw@{ 48%pd>ﬂ @8tdvenill ared Esﬁll@x‘éé‘d ?rﬁrtelr)] dé&&yb t
cycle EI e 1S ou pr.erera S an abou
0 01° gem teleas® abt FopBaraF R AT B Rarenathn B e BUer cmtackn afasiut HyBe duty
cycle debntve(WQ"/a)tIeatplsang@ater than 0.00000001 gsm preferably greater
than about 0. %@&0% aBiBatiOPI o e efe%aeé)'a)%eﬂr fRAiREmliRan, & 0@?2?%{53 and

even nor eégtr ef er reater 5han sm an nost greater

t han 0. 00 e’ﬁ%‘ﬁ? eaan t ?“ﬁﬁ%‘e"ﬁés %FH}:& arplied fPl{OI’f@dtWéh%f‘@F V8GR ace
in the foitrs abt. aWheﬂUhdreld?ﬁbe(‘agEme iObeiRS ap\plibﬁathermlﬁﬁfolnahte ¥hesk ehdnhgboes ease

agent is | i rial. the applie directl o the
transfer gﬁ-{f %ﬁiara%%hﬁess %%%3%%2& gg%s ML P’i%éergéé ?Ség’a&ﬂgogt 1§ d?%?)% WO
03/ 099466p@®f¢®$®®5 tissabout 0.01 gsm. The release agent is delivered to the transfer surface

at a rate greater than about 0.00001 gsm, preferably greater than about 0.0001 gsm. The

etc.), divided bythe width and the |ine speed (area of aphcaﬂ&g) For
g i's

average duty cycle delivery rate, as measured over the average duty cycle, is the mass of
release agent added during an average duty cycle, corrected for any loss by the process
(overspray, overflow from flooded nips, spilled, wiped off, etc.), divided by the width and
total length of material web treated during the average duty cycle (area of application).
The average duty cycle delivery rate is less than about 0.1 gsm, preferably less than about
0.01 gsm, and most preferably less than about 0.001 gsm. The average duty cycle
delivery rate is greater than 0.00000001 gsm, preferably greater than about 0.0000001
gsm, more preferably greater than 0.000001gsm, and even more preferably greater than
0.00001 gsm, and most preferably greater than 0.0001 gsm.

The release agent may be applied to the transfer surface in the form of a liquid
mixture or as a neat material. Where the release agent is applied as a neat material, the

agent is applied directly to the transfer surface. The release agent may be applied by

5



extruding, spraying, or msting, or by using a appli catornéﬁbk ﬁ&[ional ly
supplied by a roller stack which delivers |ow | evels of Fa -

Pr ef er abl YOt08@9%4¢f ease agent material or mixture is appl |‘P€m/u$93/rs'g7én
applicator roll which transfers the agent to the transfer surface. These
applicator rollers my be conprised of any roller material known in the

I ndustry, such as polyneric or elastoneric materials such as rubber or

ur et hane, or nmetals such as chrone or steel. Preferably, this applicator
roller co Ses 2 ymeri.c. or astoneric..mater dded with netal
oxi de par é@ Sﬁ&gﬂgr ShAHFNPE, Oﬁz’yaﬁﬂg Ea‘Pchat? ! PPEWﬁé{CSPPHQCdt%a
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of rel ease ,agent 1S del.i vered, to t%’gi%fifc/(r? nsfer. surface,. Pref rabl trge

mi xture hB¥ e%%!ﬁ@%‘ﬁ?‘?&?r JRSPhnEP SRS GrGevRAtign 5
pr ef er abl ylefenomroubdlltar@l 059 a0 almbqueferddy Thmprisd eayelhyageitt oxo'élantbmenc esent
i nventiong.g %Pérﬁt?etdﬂgd @Hﬁrﬁ]&gﬂa;mpe jesSampl e of the release agent in the

chosen vehicle where the concentr tlon of the release agent is at or above
its critical Whereadiwdmixtere is yprde hervehickmeandierany golvent coeblaafilispersing t he
mat eri al aof disgovng Mensfeetedsticistegent Freffablinar vahRwd oﬂtBQ miRiues ersallabtyd | ess

h b f b 7 bl
| eos ¢ hantaiians ZBHF caRi Bl Malon P28 IR E S Rrafesra oo k8P Br o as o
agent rrayethﬁrgoaﬂdemgfélllre% theteodu (M\OSE Ineﬁtferabﬂe the ¢hicls asrplater.h Ibe aisturd wsed it ensi on
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Pr ef er abl e re ease a% gent i s selected such

forns a eé‘é? RGN qideicasenagent solpliversd to the fransdey spriage g P fﬁ@!ﬁblé(tfbﬁt 90,
nmore pref mﬁ:abdcmdses&ncmmoabmgmg%m Queut 0101% tBradber 20y plefsiably Frgm about
50, and Bgea‘/etr% orYtl"/eSS than about 20 and has a surface tension | ess
t han abou ogb yherc ré&ferably | ess than about 40 dyne/cm It is noted
that the testTheaeishse agﬁedoff ihe pa¢sentinventiohas egledtedisnchaha astestagmpte of the

release agent in the chosen vehicle where the concentration of the release agent is at or

above its critical surface tension concentration forms a contact angle with the material of
the transfer surface of less than about 120° preferably less than about 90°, more
preferably less than about 75° even more preferably less than about 50°, and most
preferably less than about 20°. The release agent may also be selected such that the test
sample has a surface tension of less than about 50 dyne/cm, preferably less than about 40
dyne/cm. Preferably the release agent is selected such that the test sample both forms a
contact angle less than about 120°, preferably less than about 90°, more preferably less
than about 75°, even more preferably less than about 50°, and most preferably less than
about 20° and has a surface tension less than about 50 dyne/cm, preferably less than about
40 dyne/cm. It is noted that the test sample used to determine the optimum release agent
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necessarily the sane as the liquid m xture concentration use

appl i cati\¥¥?°§f°%%f the present process. Wthout being IerinFéllfwySWﬁeory,
it is believed that the vehicle in the process m xture evaporates after
application to the transfer surface such that the concentration at the
poi nt of the adhesive application is nuch closer to the CSTC than the
appl i ed concentration. The rel ease agent may be preferably selected from
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Zony1 (+) ESb Pl Risshpator sty piigl hiHe achesive anmiAton smicisdpieace
(such as CS@€kthérotmedpplied@oncéntrajiomand Dawn(r) from The Pr octer & Ganbl e

Conpany) , NOMH %%&%?Pﬁlgg B? Rre?&&l#l? @’::l&te? H'rOI‘naT?lE %no%vm l‘lﬁi :‘;1'? ni ¢

surfactants an i'cone” oOi such as
SF18-350(r) fr ﬂmrmeJ sugh @g that foundin erulsionrform in FE#QAQ@)ﬁem Auginonts

SM2128(r) fr 0%@8&"0?@)1y§'h@1‘%t Sch as Flﬁ'araﬁﬁlélk'T ?’onﬂ%ﬁ@ P Gﬁ(?’&@) PFPE,

Kaydol (r) from Cra as enul sion, - yether-silicone
copol yner &ll é’Hb‘ﬁ“Sé%‘O@i 3667 from Dow Comi ng, - bl ock copol ymer surfactants,
such as P123(+ JlyorbsubRttants, suchidbb Lbdyde@%érh)&bigﬁ,‘bﬁdlby Cladgical, FilbrN@ frorhr om

e L LIRRIELOM AU RE A hAHRLAB ob U] A 78800 AP hESBIR(T)
t hose found insefastanisoriscladiol amgonip byrdantanty (gl aSnthbss Gownd aindCimick® Lands
thereof . Baghes r ¢fbn etﬁ@sf%@tgxen&sG%s]eS@&@aﬁgi &be%ggggﬂtsg&ﬁ@fc' ng of

per fl uoropol ynmers having the fornu wher e
t he end gF‘Hﬁ?ﬁéamSXZW%ﬁeE‘O%‘éISBEfP‘éH“? ashsonphinggions fiegesi sti ng of phosphor ous

moi eties, al kflicaeioile, 18eid e SuchSds! S8 -IH0ELtb B GerFal Hladusd, % b T&iRAGh: the
(310,00 Bl 95 (LS AR ot ATGHL, 1,2 PLETEreblY [romatou 0.8
pol ymer has a mwierghpilsweedngat,ravtleasKaydol@ frgit CroampgdmGorpf poan m?b?’;gf)o E?om
sholt 5000 EpRABL e Aoy 00 skt Bl iRy 1o ra0)
polymer surfactants such as P123®, L-62®, L-64®, L-44®, 17R4®, and
10R-5® from BASF,
- phosphotidylcholines, as found in solutions such as Lecithin® from Lucas Meyer,
and Precept 8160® from Central Soya,
- waxes, such as those found in emulsions such as Polygen® Wax Emulsion,
and mixtures thereof. Preferred release agents are selected from the group consisting of
perfluoropolymers having the formula:
X-CF;,0-(C2F40),-(CF20)4-CF2-X
where the end groups, X, are selected from the group consisting of phosphorous moieties,
alkyl amide moieties, silane moieties, or mixtures thereof; the ratio of p:q ranges from
about 0.5 to about 1.5, preferably from about 0.8 to about 1.1, and more preferably from
about 0.9 to about 1.05; and the polymer has a weight average molecular weight ranging
from about 1500 fo about 5000, preferably from about 2000 to about 3500, more
preferably from about 2400 to about 3100. Especially preferred are Fluorolink 7006®,
Fluorolink 7007®, Fluorolink A10®, Fluorolink F10®, Fluorolink S10® from Ausimont,
Inc. Most preferred is Fluorolink F10®.



Fl uorolink 7007(r), Fluorolink AO(r), Fluorolink FIQ(r), Fluorolink SIQr)
from Ausimont, Inc. Mst preferred is Fluorolink F10(r). Z0DES BOE 2006
WO 03/ 099Wea3PDRseJS03/ 15576 As i ndi cat ed above, the sel ectricarusod/idshe

rel ease agent may be optim zed based on the material chosen for the
transfer surface. The transfer surface may be nmade of a w de range of
materials, ranging fromnetals, such as steel, chrone, alum num or nickel;
pol ymers or el astoners such as plastics, rubbers or polyurethane; cerancs
or wood. The nsfer _surface may nprise netal -plated rolls such as
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based on t chosen trapg g Sr’a g l\/bs ef er ahl the transfer surface
is a netaP? ﬁlte%f &L EramRle oF jsuch,g, gombination B%ﬂ%?“& 1 fybber gmbeded
transfer wuthflme)xnckpfaeduﬂest ed fromthe group consisting of plastic, poI yner,
or el astoner he ransfer surface i s w00 Xis
an al kyl ani émgl b8 '!r)]sfoe?dsz%ag?ﬁe pgouCF%Sag% 1 TR T JBVIRR 5 PUHRES IWB%

parti cl escettan >preforrad ptedephaagsnts Applusehtwitn witaivdtesifee stihfacematersals. of t he

present i py&aﬁwnu@l P18 B ths gﬁes&ﬁ &ndn@Bn QtiliBEP thg! Mﬂ@&@é&g&ﬁe& Qcalefislée

transfer surfﬁ process the present invention
transfer 3AnS eJ@“Wﬁ?erlal Adhesive materials include all materials

t ypi caI I y con5| dered for useX CIPQOé(QjE'IQ@p Q@FQOW.C%J)@I the material web
her e, rget s These I ncl not m te | ues
and hot gC'Ih%”r%pgri%s"::sntﬁf# &% LRF\’SI iVe c&&“f‘?@sﬁ%ﬁ@% Ofiy h'ée 8@‘??5&%5 f“ﬁtgceap&'lgﬁd to
t he transpeferghly thectwansfer avnfaccone eretdl qaferabbypbteeladridoX is aphdsptiononomiety) t he

i ndustry. o mesmméwgeﬁcqulsereceapﬁbrﬁatmbog}ouﬁ&bﬁyair%nof BIAE8 pdymBads. The
process of, the conti nuouy operatlon or an

ventl
i ndi vi duaFla§tﬂ%’§Fan ét ﬁf'? > OF f)F@I?%?r suEfagis SEROTERE ot ap Rl amidsy or the
I nvent i ontremef@arsusfe® @ngoists emlwtdcqutzesslde particles and X is a phosphate.

Application of Adhesive

The process of the present invention also comprises the step of applying adhesive to
the transfer surface. The process of the present invention may be used to transfer any
adhesive material. Adhesive materials include all materials typically considered for use
to adhere one material, the material web here, to a target surface. These include, but are
not limited to, glues and hot melt pressure sensitive adhesives.

The adhesive may be applied to the transfer surface by any conventional application
method known in the industry. This includes roller application, extrusion, brush, or pads.
The process of the present invention may be a continuous operation or an individual sheet
operation.

A preferred embodiment of the present invention comprises a continuous process
where the transfer surface is a roller which continuously receives adhesive from the
adhesive application process at one point in its rotation and transfers the adhesive to the

material web at a second point. The release agent of the present invention is preferably



where the transfer surface is a roller which continuously r&cgr Vﬁﬁﬁnadh%i ve
fromthe adhesive application process at one point in it and
transf er WPREO%Pesi ve to the material web at a second p&CAUSIFHSEG el ease
agent of the present invention is preferably 8 2 0 DEC 2006 WD 03/099466
PCT/ US03/ 15576 continuously or intermttently applied to the transfer roll
surface at a third position in the rotation, preferably at a point before
t he adhesive is applied. Transfer of substance to material web The process
of the pr . S an rrin

adhesi ve ?@gﬁ? hﬂytg 1Pa{xlrtr 1@4&1&#@ t &? t'lé’ﬁr g?ffa %ta%ér pr?smgﬁ

transfer rmynqsrepreémhirrptapwedbtfyreahya@lmws ikapphied.i n t he i ndustry.
Preferably, the adhesive is transferred by passing the material. web over

the transfer roll of the current process. Figures 1 and 2 illustrate, in
schemat i c2H8¥ sy s nts of the processes and apparatus 10 of
t he present |m«eptocesrs um&reeprawmesmmnbﬁ aﬂd@eccﬁrbﬂ?ﬁbﬁlﬁﬁbesteprdﬂ&@@feﬂmg)tlﬂ

|t b 50. Th th
ot "t he. oy Btksive HORARE SalRC Shdice Rowe natrish RO BRAE: s ke ey Bro Te
and a li qmomwrplpﬁd bt ary mudahns 7la10&rml mnjhenpﬂlestxadhdércfceabhe,t ¢hei adfleapypl iscat i on
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t her ebet ween

ocket s drai I is referred to as the
fermal e enBBREH A ? 8 *f‘mf gp'ee el?toé %Qmat%af P?'epa?a(gegn’t’?uﬂg’% oot the g
| ands i s p&fcessrosfdlhet preseas 1rtvh3tmsrainay eofopssd g mated eﬂ:ﬁossTﬂgeroﬂleIISasdale,gaﬂt
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the trans surtace e re ease ring rolls
are typi cappajatss maoptenadly compsise @E,Ct@‘tltseﬂOU@ﬂOtth@) illeg S-weapoksh, a presawred

steel . Si mri anlof.a ttag-crrhapige ﬂpeotﬂns@ésrrrgn{dmetlermgw%tﬁoa@onlaﬂ By gl so be
netal or ‘#f?@& oat ed steel. one I% i ment,, both sets of apfpl I cat or
rolls alt8h FenEPatisE Rl ?fPHtt?tt}her&’ ichnter] peles to EaRoss a SYePeA! shagie

mat eri al ofatdrhépagsgl thembetween.olThs rdidwithghodiets {ridhaiskd inds @d tefdarredtitnas the

respecti r or
e’ r ans e EHBEXIAN ST Anl SuRAR SLAARES A dulzec BRI bfls IERABRRBO]
netal , thas gicapale cagossingniall hplhe eplgash agast llq@ﬁ@gpucarﬁ@nrmmg@rg ©daf8d2st eel .

A ternatehmavarfthteheeléarsarwgeﬂf 753tt6rth%| nraﬁsferp@hﬂserl CTRE 1@leasd QEBiti fiquia metal
appl i cat or roI ﬁre erred I SOMe O her

t h
sour ce of W?sl’afta 'OW %‘B? irgin ey typicaliy §ﬁ{’etrdnﬁglat9u$h%5 ftFén%rf "‘Eﬁrr‘tra%l bet t er
appl i cat i ovated ste¢dle Similedy ehagdintsive application/metering rolls 12-14 may also be metal

or rubber coated steel. In one embodiment, both sets of applicator rolls alternate between
being plain steel or rubber-coated steel. The material of the application rolls 14 and 72
(the last roll in the respective delivery systems) is chosen based on the material chosen for
the transfer surface. It has been found that if the transfer material is metal, the preferred
final application roll should be rubber coated steel. Alternately, if the transfer material is
polymeric or elastomeric, a metal applicator roller may be preferred. A radiant heater 80
or some other source of heat, may optionally be used to heat the transfer surface after
application of the release agent.
The optional pressure roll 17 and strip off roll 18 may be rubber coated steel or
other suitable material. An optional chilled S-wrap may be utilized which may be
- composed of hollow steel rolls 19 with a release coating on their outside surfaces and
coolant flowing through the rolls. The direction of roll rotation is shown in Figure 2 with

arrows.



The optional pressure roll 17 and strip off roll 18 may be ruybber at ed
steel or other suitable material. An optional chilled S—wr&té 2 g
utilized WMOBRMY be conposed of hollow steel rolls 19 watusasnshease
coating on their outside surfaces and coolant flow ng through the rolls.
The direction of roll rotation is showm in Figure 2 with arrows. 9 2 0 DEC
2006 WD 03/099466 PCT/ US03/ 15576 As shown in Figure 1, an adhesive (such
as a hot nmelt pressure sensitive adhesive) may be extruded onto t he
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ZB st at : ?Il45o tHefemaR! dﬁ'&issmgbolg(i’s 'aﬁst@tﬁ'&@&sﬁ”ﬂe a@ﬂéglvlér4()nttrzﬁﬂélsv\1vitt}htlferl€m?ﬂrfs' ve
si mul t aneous rm an adhesive coat |

glued to f ofsét?\%'loh ‘Efsté’l ad“’r“(r%e WheEe it {5 I%Cdtbwt}éft};?tﬁ’(ﬁﬂn 991%‘? g/i}cp is
stripped dn‘cfanuétbmfoesmioa Sevib asdé ergbasssllng rdlblei a stri p off roI I 18. The

rocess may a appl.i es
IBressure tg t e F}nggél%de% %({)})ﬁ*p o’%‘ﬁ %t S%%IOPV\Een R%gngrn‘ﬁ%b g‘?@rﬁ?“bé’ﬁsc?dt he
strip off an@pnnteg M@thfthma@mweéﬂhewlmewa{ @cfombn@dhttSh@rnoatcdywab_r@véﬂhet o an
optional Ghbl §@dif- m@@t&%@?enﬁlékhﬁesﬁnﬁ]MFﬁg trhvdlS £ n:c’;fg Jt %Hc?ﬁ‘iteﬁse I'ts

strength. I'n cértaih embodi nents esl ve | S agg e l'and
areas of FH@PFERH| 1Be femplssanbrysipg il 15 waIsyp- qﬁl‘@ i1$- ad 8o PHICESHBEY [3{s0

car ef ul | y ircdwteranldpiiogpl pphessire nell &7 waivbhepplicsgpresshite tb theaglhes paradompPihe ea&bi on
roll clea T. e S IS
cont ol | oqecen SEreribipbnSha P Birdo | 16 BhBhe SRR LB RE SO g S, e
to the | afthy teavelto apjaptionel ghilledsS-maen Hoatstiioni & avhiers 1 is h@lv? dnereasedts

pockets Qetnwpen | ands. I n these enbodi nents, when the female roll is
netal, the adhesive catjon
certain exggocilments the a(c)llleswe 40 is applied to the land areas of the female

embossing roll 15 only. This is accomplished by carefully controlling the female
embossing roll to adhesive application roll clearance and runout at station 4. The nip
between these rolls is controlled such that the adhesive covered rubber roll 14 applies
adhesive to the lands only, without pressing the adhesive into the recesses or pockets
between lands.

In these embodiments, when the female roll is metal, the adhesive application roll
14 may be a rubber coated steel roll. The rubber coating is preferably ground to achieve
approximately 0.001 inches total indicated runout (TIR) tolerance. The nip may be
controlled in the machine with precision wedge blocks. A rubber coating may be utilized
to (1) protect the coating on the female embossing roll 15 from damage due to metal-to-
metal contact and (2) allow the adhesive application roll to be very lightly pressed against
the female embossing roll, so that the deflection of the rubber compensates for the actual
runout of the embossing roll and adhesive application roll, allowing adhesive to be
applied everywhere evenly on the female embossing roll lands.
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pr opert|ewelpma@rustlmganftthququmgdtSthe web via crushing of the enbossnents.

The adhesi ve Ldl'?egilqe rmﬁﬁlzpd? nidydh 0 %Xm@‘h?seﬁésﬁc 1?a1?‘h?+ﬂér &nd %nﬁi itldrP RS ifion

froma st at i onary $ angent | he spee can result In
t he adhesH3orEB] Hgt As Pdn fultangeiial hng sneed gan gsult in the ddbeshwesheine exdendsd fir st

met Ier i ggf i1 fracrdred f &l GOn talRestofl BNHE ﬂﬂsérrfﬁ%ng)lfollt hey fé@b@bﬂh‘é%xtdnﬁmﬁ&?{ttebe
applied fi 0 a sl ow an en : serie nmetering
gaps (sta‘?ﬁr %ﬁg‘tﬂieswf ‘t%r%apf’ﬁ ‘{grsﬁfq ?é@wdwlngd&gg%% n {hfop ﬁﬁ‘&qs\ﬁ’é film
and accemeranggapd (tdiensldsiy ed! Bpitgembilled dbwneo spesey thifiredhedire finv end

appl i cat Oﬁccgﬁﬁtéﬁ%%é &glrgd){ahgemyk&e Lpund to exacting tol erances for

di aneter and runout recise inter-roll nip dinensions
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0. 0005 i ngiagster ldid hmotetd ahdin@iib e pm&tse in&errrau Hip digfnsiohd eedquire@mdess t he
erbosement AT aITIN PAETTITRE™ IR R ER e e oo PR R o
enbossi ng rollh ogitain dmism:mgttsr itpmayf be fosible tdosmelvess thd filomay high enlessingbl e t o
(PP 1% ARRAALY Bl oSS0, ol 6 i Y PREL TR AU O
tensi| e stel@pyfmm Gedemalesmhpsting rfhvitidlovsraire-ofhfsssi RgWweyes it mapheance
bet ween r gdsqable té Regpethatdmier&igd of the embossing rolls below the softening point of the
film web so that the final adhesively-coated web will have sufficient tensile strength to be
removed from the female embossing roll. A balance between release temperature and
film softening temperature has been found to be one parameter in defining desirable
operating conditions for operating at high speeds.
The optional strip-off roll assists in removing the final product from the female
embossing roll without damaging the film. Since the product (the material web) is glued
to the surface of the female embossing roll, very high forces can be developed at the strip-
off point. The strip off roll may localize these high forces to a very short length of web,
resulting in less distortion of the web and more control over the strip-off angle.
Preventing distortion of the final product is helpful to provide consistent film properties
and prevent the film from having regions which are prematurely activated to exhibit
adhesive properties.
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surfaces by | Zberenbosyiny and) adidspeemiiospange aﬁdiwadiilgs hvsted ahd sofmyllddeto

i ndi vi dual ilé’wegx%g:ﬁg C%Hﬁiolcg? rdRzJ-:sll\?ed nla.gsfﬂaltn]-:rgﬁ%rﬁmee(s" %&%tors?n%%lll adfé sive

transfer f es and enboss| ease enpera &t ain
preferredt@nmamments t he use of mat ed male and femal e enbossing rolls

¥wht h frg npl emept @errﬁéupprterearea eﬁlbacﬂlﬁi%nfsufh{e)hsé tupmrea %na‘lé“fhd ﬂtamta%]e‘ ¢rht0s¥RpB rélwr i ng

e ennossi esl| ve oce S 0.ensur e OI‘C S are

o oper Ly HiGhorRena s aitem BREE R SbRots et e e S e BRS Teh, as
opposed t end hdhresivkprovessster toveasure thdt trenfonaggs are ﬁro;benrlyvdlsthbamd oyithin thedjmr t
Structur e sl TR b iRiBE | ds Qipodtdy %ﬁﬁcﬁbﬁnﬁlg%r%r ﬁrﬁ%mgkgt he web

bei ng defarmed into apertures or recesses IS unsupporte i‘eved
to fi lm with an open support structure such as an apertured belt or drum wherein the portion

of the web being deformed into the apertures or recesses is unsupported, is believed to
allow an increase in the rate at which strains are imparted to the web without damage to
the web and thus allow for higher production speeds. Simultaneous application of the
adhesive to the film during an embossing step may provide more precise registration of
the adhesive on the undeformed portions of the web between embossments.

Precise control over the adhesive, particularly the thickness and uniformity of the
adhesive layer applied to the female embossing roll, is one factor in producing a product
at high speed. Especially in the case of embodiments having very low add-on levels of
adhesive, even slight variations in the thickness of the adhesive during transfers from roll
to roll can result in coverage gaps by the time the adhesive is applied to the embossing
roll. At the same time, such variations can lead to excess adhesive in certain regions of
the embossing roll which could either contaminate the recesses in the roll or result in

incomplete adhesive transfer to the web and a buildup of adhesive on the embossing roll.
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allow an increase in the rate at which strains are inparted to the web

w t hout damage to the web and thus allow for higher produt?tq BeC BBeds.

Si nmul t aneW@s03gIM6p cat i on of the adhesive to the fil m duriray/usesessIessi ng
step nmay provide nore precise registration of the adhesive on the

undef orned portions of the web between enbossnents. Precise control over

t he adhesive, particularly the thickness and uniformty of the adhesive

| ayer applied to the fermale enbossing roll, is one factor in producing a
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adhesi ve %n the enmbossing roll. 12 2 0 DEC 2006 WO 03/099466
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i nvent i on h@wues Raerted!th sl drah etk apptnd&eaieimParsudht m¥dikikatRihs @M laflwithi t hose
skilled i the é‘[t%‘t hat various changes and nodifications may be nade

W t hout d aﬁcP?fh ¢ BYERYR- spirit and scope of the invention, and it is
intended to cover in the appended clains all such nodifications that are
within the scope of the inventi ST MET S As used herein, the
"surface tension” of a liquid jis cohesive forces at the

li qui d/air suffaeed bergn; g‘et lswrfacsr tersion”ofy, Heuid iy Ehpuicpwltiof eolispivaorgessitr f ace

filmof atidlidd/air sGifadeqnd is fRrfo¥ i yaes, rétfisd td Beak hansheniwf oP@figl 1S 72
dynes/cm qt 2?ong I‘Sl#re];gmp e, the surface tension of water is 72 dynes/cm at 25°C . Surface
tension is measured for application in the present invention, using a tensionometer, such
as with a Fisher Scientific Surface Tensionmat Model 21 utilizing the standard test
method described in ASTM D971 where the oil/water fluid is substituted by the test sample
of the release agent.

As used herein, the "contact angle" is defined as the angle between the material
comprising the transfer surface and the tangent line drawn to the droplet surface at the
three phase point when a liquid drop is resting on a plane solid surface of the material.
The contact angle is measured using an automated contact angle goniometer, such as a
VCA 2500XE Video Contact Angle System from AST Products (Billerica, MA). The
contact angle is the average of five droplets with a nominal volume of 1 microliter.
Standard test method ASTM 5946 describes the test procedure using water and treated
films. The contact angle of the release agent test sample on the transfer surface of the
present invention is measured by this process substituting the release agent sample for
water and the transfer surface material for the treated films.
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tension is measured for application in the present invention, using a

tensi ononeter, such as with a Fisher Scientific Surface Tepgigprmeios Model
21 utilizing the standard test nethod described in ASTM D971 where the
oil/water fluid is substituted by the test sanple of the rel ease agent. As
used herein, the "contact angle"” is defined as the angle between the

mat eri al ﬁﬁgggjsing the transfer surface and the tangent line drawn to the
dropl et surfacé at the three phase point when a liquid drop is resting on
a plane solid surface of the material. The contact angle is neasured using
an automated contact angle gonioneter, such as a VCA 2500XE Vi deo Cont act
Angl e Syst ém f r SrRTASESs PrpivRgtheBldps of i ca, MA). The contact angle is the

average of five,dr j noRiRal. _volume of 1 mcroliter. . Standard
test nethod ASTRf@%ﬁIg%nglggégr#]%)egbotugg 2? &1 Ogradglgaﬁrage’ﬂfrspp AGTARAEETUTESS ¢ r eat ed
films. The cont actwlengh ehcoklcakeagesl R aslectad Qith thaStteS3MMPR Fhd RRald ansfer
surface of the present jnvention is nmeasured by this process substituting

the rel ease agent X8&HIRKINEGrconGEtatonaPriahave itaeriticat susface tepsionat eri al f or
the treated fil ns. | I8 roce onprising the
c_oflrgént?ragorlr-,)'ﬁ%s gg@rﬁace %r%!oggofégss 'ﬁl Do e%%ei‘glgg

steps of: a) applying Iess than about smof ar §ﬁ%nt to a
transfer surfack) applyargginmdhbéve el thagendgeantfaés ab&l ect ed such that a test
sanpl e of the rel ease a%F t having a concentratjion at or above its
critical surfac f%ﬂ??HHkﬁg%ﬁ MVF diomythe tragfenswfaee ipematerial wab-of | ess t han
about 50 dynes/cm b) applying an adhesive to the transfer surface; and c)
transferring the adhesive fromthe transfer surface to a material web. 2.
A process &onpridirergss eanprisepstheftepadf: appl yi ng | ess than about 0.25 gsm of

a rel ease agent ransf.er sur , erein the rel ease. agent is

sel ected such tﬁ%@pgybgﬁFﬁggﬁbagugﬁﬁﬁﬁ@nﬁgﬁéégﬁma&@&ﬁ?aﬁﬁgﬁhbmﬁgc@
concentration at vhesdio®R reledseCigeht i€ 8dleded §irARhdtANSIH AmpFIRRF R EREdON, forms
a contact angle with the nmaterial of the transfer surface of less than

about 120; b) appPgPHGARRAL AgRBESNFtieHAtdsabeyetrdrsicakwrfaac ensiand c)

transferring the ag I t ransfer.surface .to mat er.i al web. 3. A
process accor di ng tg&gtrgﬁ%{ 3& Sé&%ﬂ%\acfﬂgl? ‘évftgzlglseem%fﬁgﬁ]toﬁée CUSEL S uch
that the test samwpless tiene@bowid@0% its critical surface tension

concentration a%so as a S%Lface ensi gn of_ | ess, than about 50 dynes/cm
)~ applying an-adhesiveto the transfer surface; and

¢) transferring the adhesive from the transfer surface to a material web.

3. A process according to claim 2 wherein the release agent is selected such that
the test sample at or above its critical surface tension concentration also has a surface

tension of less than about 50 dynes/cm.

4, A process comprising the steps of:

a) intermittently applying less than about 5.0 gsm of a release agent to a
transter surface such that the average duty cycle delivery rate is less than
about 0.1 gsm and greater than about 0.00000001 gsm, wherein the release
agent is selected such that a test sample of the release agent having a
concentration at or above its critical surface tension concentration, has a
surface tension of less than about 50 dynes/cm and forms a contact angle
with the material of the transfer surface of less than about 120°;

b) applying an adhesive to the transfer surface; and

¢) transferring the adhesive from the transfer surface to a material web.
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4. A process conprising the steps of: a) intermttently applying | ess than
about 5.0 gsmof a release agent to a transfer surface suc@otm__?t sgh e
average duty cycle delivery rate is less than about 0.1 gsimand greater

t han about 0.00000001 gsm wherein the release agent is selected such that
a test sanple of the rel ease agent having a concentration at or above its
critical surface tension concentration, has a surface tension of |ess than
about 50 dynes/ &npracess faocarding toardimc} varedie thentdiduse agerds applidd of a hba
transfer sppfage of |ess than about 120; b) applying an adhesive to the
transfer surface; and c) transferring the adhesive fromthe transfer
surface to a material web. 14 2 0 DEC 2006 5. A process according to

cl ai m 3 wher ei nAtfheceseheaskinggaiiiim SwapRln e rélsasad ap@ats agpit@td @k. 6. A
process accorgeiéng to.claim3 wherein the rel ease agent is applied to the
transfer sUftsEcaUifaceindhs tormobp lquid mixtere piditigrally@emnristiea Yhidonpri si ng a
vehicle sglgeledod . Sthn f 2 - | cohol s,

vol atil e h%(ljrocar bélortllg%&te}gtc %?Sgtm%gt? g}%{ei’,dze? ﬁglrc gm%iﬁ{?laﬁl%}%ylﬁcsa% ereof. 7. A
process acetarsliketpnes ethead, and mikteresittrerédfe transfer surface is nade froma
material selected fromthe group consisting of netals, polyners,

el astoners, ceramcs, wood, or conbinations thereof. 8. A process
according 1.0 cl AipR@syhRbRIIKY ekt GASEIAYERhndS SEhECKehdefyR Lhe group .
consi sting of fluorocarbons, perfluoropol yethers, anionic surfactants,

si | i cone ompigrial sghciedtfren thei grpepemmsistpg bfmetats, pollymeks, clogtomgreecersmidsact ant s,
phosphotid i s ) sters, mneral oils, emulsions thereof and
m Xt ures t%lé((r;cpé%F&gsmﬁl%\ﬁéggggfaccordi ng to claim3 wherein the transfer
surface is also a formng surface. 10. A process according to claims$8
wherein the rel ease agent has the formula: X-CF20 (C2F40) p- (CF20) g- CF2- X
where the &nd gfdupssss secording Welaim: whereimrthe rricage agant sscaskactsdi frgn dfe
phosphor o ieti-es, I ] iet] | Lane. noieties and m xtures
Phor cof - TR F By bR o Akca b BeMRloricERancy! af g TR 88 Ml

rel ease ageiyethassiliconecgitlyawsy bgek copobedraurfas@itgphosginghdlimes) about
1500 to about 5090. 11. 'A.gs:"oce s according to claim 10 wherein the
transfer sUPTACE Y "WPEE| O'hhgmrisions therg G RiFutrs thard v .

9. A process according to claim 3 wherein the transfer surface is also a forming
surface.
10. A process according to claim 8 wherein the release agent has the formula:

X-CF20-(C2F40)p-(CF,0)¢-CF,-X
where the end groups, X, are selected from the group consisting of phosphorous
moieties, alkyl amide moieties, silane moieties and mixtures thereof; the ratio of p:q
ranges from about 0.5 to about 1.5 and the release agent has a weight average molecular

weight ranging from about 1500 to about 5000.

11. A process according to claim 10 wherein the transfer surface is steel and X is a

phosphorous moiety.

15



15 2 0 DEC 2006 - 12. A process according to claim 10 wherein the tz@gnsfer
surface conprises netal oxide particles enbedded in pol ynez ORECe®X8t omer
and X is a phosphorous noiety. 13. A process according to claim3 wherein
the application of the release agent to the transfer surface is
continuous. 14. A process according to claim3 wherein the steps of the
appl i cati on,of M€ nt, the i cation of adhesive, and the

el ease. a _
transfer o 'adhesl%) r\%eests)g%cl?? '8¢ %TI?I%Z(EE@FV'“ R fFapYRE JUs36% S9TPrAtes Metdler ent

| ocati ons boRideertiefeeemtddeliSin pblypic? L SBsBREPHH RYs 4 PhépRbBLSANEY €i n the
rel ease agent is applied to the transfer surface by an applicator sel ected

fromthe group consisting of a perneable application roller, an

i mper meabl g3 applai i . . sprayer. .an_extr.ude an,__absorbent pad,
or brushes. 16. p%éosgg%%)?(glégédrcc@ﬁg?tw %rcell%tlhrena_}ﬁ% 1%‘8P8¥Hwtr%§as§rﬁ§ls?tctﬁt or is
an i nper nedltensfappirfacatocontiabdier conpri si ng pol yneric or el astoneric

mat eri al enbedded with netal oxide particles. 17. A process according to

claim 16 wherein the applicator roller is supplied with release agent by

one or twoiget eni Becds@hd@iding &belaifh ?W&%ﬁ?th@%&pg gf id aé@éc%igril M Lfuherein
I el ast ric

the applicator roller conprises a polyneric o materral
enbedded whgdnt.riee applioxtiiaieofpahesivd, esd thtGransfer of adhesive occur simultaneously

and continuously at different locations in the process.

15. A process according to claim 3 wherein the release agent is applied to the
transfer surface by an applicator selected from the group consisting of a permeable

application roller, an impermeable application roller, a sprayer, an extruder, an

absorbent pad, or brushes.

16. A process according to claim 15 wherein the applicator is an impermeable

applicator roller comprising polymeric or elastomeric material embedded with metal

oxide particles.

17. A process according to claim 16 wherein the applicator roller is supplied with

release agent by one or two metering rollers.

18. A process according to claim 17 wherein the applicator roller comprises a

polymeric or elastomeric material embedded with metal oxide particles.
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