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PRI NTI NG PROCESS FI ELD OF THE | NVENTI ON The present invention relates to

i mproved womsweres applying adhesive to thin film webs. BACHKGSRIAND OF THE
| NVENTI ON Thr ee-di nensi onal sheet materials which include a thin | ayer of
pressure-sensitive adhesive protected frominadvertent contact, as well as
nmet hods and apparatus for nmanufacturing them have been devel oped and are
described in detail in U S Patent Nos. 5,662,758, issued Septenber 2,
1997 to Ham I ton and I\/wa re, entltled "Co osite Vat eri al Rel easably
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Maki ng"; 5,871, 607, |ssuedAﬁmngnplﬁNﬂ@Q9pR@¢ﬁssl ton and McQuire,
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and Met hod of Making"; 5,965,235, issued Cctober 12, 1999, in the nanes of
McCuire, Tweddell, and Ham lton, entitled "Three-D nensional,

Nesti ng- Resi st ant Sheet Mat ekl Appar at us for Maki ng
Sane"; and 6, 194, 062, issued ﬁéﬂ% IIN % t he nanmes of Ham|ton
and McGuire, TBintpresent m\demmn@@iesstmnag@vedmpcm&ppbmw adhasig dh thip didm
process forpdraking such materials is described in U S Patent No.

6, 163, 918, |ssued on February 27, 2001, in the nanes of MQuire and Bush.
The processes and equi pnment for nmanufacturing such materials described in
these patents are sui tal]k&d@ROMNﬁ@FIIHiEWmVSENfTI(mI erials, but are

PRl A R R AT I SR
successf uhdhesivarprorkeedt fremt amgbmtqnt edotatt, asowel eas metiolde rand oapparatuswher e t he
adhesi ve %%S&fa&%n%ﬁi gf%%vg B (ﬁekfgloé% &%rrﬁr% *aEscHBQ@:i &5@ 9?@' S?g’a{eﬁ No? ver an

extended run o em of 1 nco e tran may occur
due to pbhoORLENS 1@$ue|da$mt¢rall>erl %ckﬂ%ﬂa@i Bpinjltop and um:arenhgecb liEomposite

pr evi ousl Ma@&ﬁ\éﬁ%le%a@ly @@aﬁﬁflé %I a T%Qét%d’rﬁ%é‘W&n'meﬁé@(ﬂﬁ%a@%slt Qndllpleﬁfod

adhesi ve on_t r ol in turn-resul pl.a sive on
material AeMasngioSsd ] 6Pﬁe18ﬁ%ﬁd| Eetauyy lt@s.ew\%%tfoﬂfl@mlﬁoa %M?g"ulrﬁ eﬂe
transfer eraienalT PRvEREe@d SabstidiieC Pr(ﬁwtéli pyopemsmanstaﬁm&r ahdisMethod bef

o commer cMakiBsar a6 ges urad Shepedy (851 B enta S e B o] D"
desi r abl eHamllmx;)\endﬁech"bhme@smeamohada,pﬁeamgt&esstamt ﬂhbe Materifalsr aridnilethodh

three-di gglgdzg«ggﬁlémg?&%ﬁ ggafn@l %%mbvmagd%%%af 1@’7%0%9%%\%2@&1

where th eslve rbmthe printing
of Hamilton and McGuire, entitled "Improved Storage Wrap Materlals A hlgh 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.



SUMVARY OF THE | NVENTI ON The present invention provides a process
conprising the steps of a) applying less than about 0.25 gsmof a rel ease
agent to wotsasaber surface, wherein the rel ease agent i sPCIalSexissd 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
t han about 50 dynes/cmor forns 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 fromthe transfer
\K%é?gort he
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Wil e the specification co J particul arly point out
and  di sti nct The preagnhinvratipn eseridesi npwaessomprisingsthp siepe vé @) epplyinglgss

present i mae%berb W bim 2 2 BRLELIgeHNRS] §4:R0¢ &FREB, WiRdiR th<OMdagk SRHET Pti on
of preferred enbodi nént s, taken |n onj unct%%y with the accon?a,{)]% ?ﬁ

dr awi ngs, SlEFtghfich thatjadest sprple;nd dhe ielRaspgen] BRYiRgG ¢ GONGeREAMIGIA 0T aPd¥edRt s and
wher e:jn Efigenl esutfats ténstomhes®ehatidn, Uskr atsutfacofteristom pf desssﬂlaanaboapm@r at us
according

t t th db
an appl i cgweézfnr 81 1@ rn%ésg jat EF%IIC% mﬁer e?tf%ﬁquﬁhegﬁﬁgstl oa1ge z)rfr?éa%ﬂﬂlear%nat |yve
process anbbwpi2Af abyspplyingr ai aghesive theheptressert surfacenendre) whasksminge theel ease
agent s %&Pé lv%dfrg% Ef% a%lf C@ﬁrfa%@ troolllmgérlﬁa%b of Pr&erhgf %ﬁlbﬁﬁlrﬂéﬂs are

application @édtem I's a schematic illustration q e process and
appar at us PE dWhgettbe ttlﬁeSfelpﬁ@&?ﬁtlSrm%ﬁ@nffPl@na wearial selected | e dha g | s

appl i ed b}foﬁms‘ilﬁ’l@QM’%e‘tﬂE PoISIngYs; clahdMetsERRRRGRLPWoON &FcothBinthdsidredf The

present invention rel at rocesses which provide material web
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While the specification concludes with claims which particularly point out and

distinctly claim the present invention, it is believed that the present invention will be
better understood from the following description of preferred embodiments, taken in
conjunction with the accompanying drawings, in which like reference numerals identify
identical elements and wherein:

Figure 1 is a schematic illustration of the process and apparatus according to the
present invention where the release agent is applied by an application roll;

Figure 2 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.



paper, and conbi nations thereof. As used herein, "transfer surface" is any
surface upon which a substance is placed in order to |later be transferred
to a mat ewDaB/ogwabhs i n a controll ed nmanner. The control nayPo®/USas 13506

t hi ckness of delivery or selective printing of the substance in specific
areas of the web. The transfer surface may serve other purposes, such as
formng the material web into a three di nensi onal structure for aesthetic
or functional purposes. The term "forning" as used herein includes al
typical methods used in the industry to create a three- g;nensional attern
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to a Sa”p{ eeoﬁur}eﬂﬁoﬁeﬁ'p%ﬁ&% &QE%W*M‘W%Q shéh 5 %slsfﬁgsx?ic‘aﬁﬁl' QRwhSEn, ré% ease

agent of e present invention ich s or tical urface

t ensi on cBl‘mf@&hlb’atheoWanSﬁieWﬁ@% ise ahawnbenbwwerstewmr@;url\iorﬁ the{ﬁreb B threhe

rel ease RAR: A8 iPRPY¥BbbsheClutabé ahd 56dcaae PrBin i PBsteRRCIAN fiRtdrey or a
sanpl e of the neat release agent material itself, which by definition is

undi | ut edbeWaen heSBIGSFES a concentration above the agent's CSTC. As
used herein, Adfeuse &Uhérame thendriodl Qfirfacel itesiont icondeherati@s'u(CSDC) ciehawi ve
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active agent above which there is no further 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 is 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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t hree phase point when a liquid drop is resting on a plane solid surface of
the material. As used herein, the term"active" neans the chem cal conpound
whi ch prowvodesIube actual functional benefit, or the anoeot/ush3/idsad
chemical in a liquid mxture. Al docunents cited are, in relevant part,

i ncorporated herein by reference; the citation of any docunment is not to
be construed as an adm ssion 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 releas nt to a transfer rf , 2
Appl i cation ohS dscdabFres; (e tcﬁnfaﬁbalﬂﬂﬁ%mé‘f @?ﬁggﬁftgﬁé?g]ﬁﬂ?ft‘gﬁe“t 'ihgﬁg?tgﬁglof %he
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iy mannel e PR Vhgce PRG prasagtng BR b oil TR 8 Mebad, "
per meabl e or Asrpmddmedﬁﬂl,ethamphi"aaiviebme;am therchemipl eopeproundswhidsprorideatisor bent
pads, 0" RiHERetiofMbeAORANbr b MLt dYind) RREmITRL i81d IRfuid ixtlfcel erabl y appl i ed
y an applicator roll or by a sprayer. The release agent may be applied in
ei ther a contARdocsnentsieitedrarain televanhpart, érpornaseted homry xefsents] thgery of

rel ease agefifon ofGny BScuiANRIHRE 1Y doasRuddSasRRRHRIIRA tREYiVisipPior &t Widcti on of
the time the process is. transferring adhesive to the material web. The

opt i num f FeERECE BhthePreseifanyedligired i s dependent on the individual process
and is determined in production. Wiere the application of the rel ease agent

i's continuou the rate. of addition. of th r I t
equi libriumi hee%rf)‘éebgf Pgwgd) r%ﬁgtrltgv%ﬁlémr%fl%rglshéCg%lgﬁ?e@é}g‘ggg{ GP%%)?E’égﬁ%ty%eqﬁgl
to the anofintrelohser agenns@ aatgansier tsuslned, &) rapplicatiohef weadhewive twoithd Harsier

appl i cati ggrﬁrcg,br 6:1;2 gaﬁﬁﬁﬁoﬁ%gﬁheﬁfve }fﬁgﬁl RE E368GEr LAMEN] Phhalesiadtld.vered to

the trans at a rate of ss than about 0.25 grans of rel ease
agent per square neter (gsm), preferably I|ess than about 0.10 gsm nore

gr gzer abl ygp{r)lmohf@@m@?&%%?ﬁo;s gsm hevenbm)r eopr nger abl yThI essI t han about
s del; ver ed TP 185 FERRS 1Y REAPP IR Mot RSieE S B AnY A GO COB000L
gsm  prefoethaplocegy artigling hramoehaited th Dpdthegisioor hgermetisle appladon raler,of t he
the. pr of o PatFmEr oI GBBybAl R b FulRS, T RATY niRuk oo BRUCHBeARIC, PLt
appl i cat i prefgratdy eppliedtheamapplicatermotitor biyauspthyoe Heaislease egent mey pe epplied has
o o LRt R ok o8 o iRy, MG R¥eho el s en

t r ansf er r td theo trepgferna fass ishrgrormed aly denfat fragianopl the timey the AragEssols

starvati opgagffertiig adh&diRASE tiRUMAteriaN weBe TR bptithti fradtRnodf ahdi feh@ifed & t he

mass flow. of rel ease agent, corrected o .
dependent on the individual process ang 1s 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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for any | oss by the process (overspray, overflow fromfl ooded ni ps,
spilled, wped off, wetc.), divided by the wwdth and the |line speed (area
of appl i c&Dioen)sed-or exanple, 112 g/mn of a 0.2% acti vePswlusvs/cas7o©f
rel ease agent that is applied to a transfer surface in contact with a 0.5
meter wde web 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 include a process of applying a relatlvely hi gh amount o
rel ease aHaferradnionthgtwgh spéhere dg éas'@suﬁg&%onaﬁﬁm outd-yR Andarvafinn flgthene
process f pllcadda@ont SH%Olroﬂem}ﬁdat@foftaadiﬁoMbtmé niab@ﬂowrcqeaaﬁse &it, frected
refreshed, The rate deliv of ther g act ua[ﬁﬁﬁ use
dependent 19 /0y {gss %ﬁ@sﬁf%esaza%mﬂr% or’fﬁrtfg)r g’ ﬁ ? él 1P vop! a%‘é and
the fract eto:) dilvidet byt thansidér asdi tealire spmbd errea:oﬁiagplncmtlani)heﬁon/aatnmm hd2web.
For exanpl S fer h R
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of the rel ease ent |S|ntermttent a i/ erm ned as the
ti me when Sttafbéllzfeél Raswssagesi notsingly H@St%‘tﬂepéﬁj eay PBW@d Bystelle IFPGRES W i t

|?] not . A V\Yiﬁﬁldbfh‘i‘p{o@éé@aﬁeap’p%ﬂﬂé al &1ahe¢199nglpmﬂoaﬂn of RgeadddigtntOthehatd tie | ess
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r.ef erabl | ess fhan a nor.e ., pt fera Iess
han anoutelsa Sk aBbatH e ris bRy ARt an ARG dRio8 S ErgoieT
rel ease ap®otssinsustibt refeskal.to the transfer surface at a rate greater than

about 0. 00001mgsfike BF SERIAYI0F (C FALEL AN u O 0B 03B ER 0P U 20°

duty cycle deliver average dut I's the
mass of adiesixs aisedydit matediebiofibe itragsfemsuafaee and thedfrastiey of e w%évé@w or

any | oss Qflﬁlch%nﬁﬁg%ﬁﬁéswe(@\fﬁé wEb 2For é?(\éﬁ'ﬁ)ié AWVeinbossidd l?ﬁﬂ%il sﬁ'ﬂfzﬁb%yw}ﬁ@lh idl ed
wi ped of f ecg ivid he width and _total Ien

treated deRlyfgn ating pdhesiye tﬂd??/ wepvar ¢dreal the ayspll & ?l"%}ﬁ)nee ih Zngr age

duty Cycl pela@é hy@it Yo bpdriteicBidi@gsy, tHhan wdefer stkfcegsliich poetheas adﬂeywbeashet han
about gzmq@pd m)slt ﬁ) referably | ess than about 0.001 gsm The average
duty cycl 8““ QateP V% greater than 0.00000001 gsm pref erably
greater than Whete the @pfid€dn afsthe rebease pagehte isabhtgrmgittentt e "dutancy@1HOG001

d
or ot er abl JUEMTRLES e S AR O ABLE bl Mbeidl BB MR InERe when -\
transfer #ushae eWhﬁntth@rqlcﬂsmamntas belqgl |anphq<ih khem@ltmﬂ rate ’é lﬁ@ébmrral@%&tu al .

Wiere the ipl SaReLRIRMI thafl aBRR! 1! &6h, Afor@ pREGHLIFAER thaH aboul@.1 RSICHEd mst
applied dfrectly to the transfer surface. The rel asedatgent ma}zerbe a&pl i ed

by 5 WO orsiayaly dess ﬁ@:p/qlggggg) QLgsg. The release agent is delivere the transter surfa
at a rate greater than about 0.00001 gsm, preferably greater than about 0.0001 gsm. The

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
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extrudi ng, spraying, or msting, or by using a applicator roll, optionally
supplied by a roller stack which delivers low |evels of material.

Pr ef er ablwotoberied ease agent material or mxture is appl iPe/usss/mj7an
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
urethane, or nmetals such as chrome or steel. Preferably, this applicator
roller conprises a polymeric or elastomeric_material enbedded with netal
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i nvention 1s sélected such that a test sanple of the Telease agent in the
chosen veRRiarial grkedded pathapefakowidenartifleor the rel ease agent is at or above
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t han aboutb&f 0dgeelccapoupref er ably | ess than about 40 dyne/cm It is noted

that the test The 1ol Iag"e lélgse% o% the pergs%glmnr\]/gnt&orlllelsoglect AR éha 7 fesf &mple 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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6 WD 03/099466 PCT/ US03/ 15576 (above the CSTC) is not necessarily the sane
as the liquid m xture concentration used in the application step of the
present pNVOo®e®®460N t hout being Iimted by theory, it is betCrasesiissthat the
vehicle in the process m xture evaporates after application to the transfer
surface such that the concentration at the point of the adhesive
application is nuch closer to the CSTC than the applied concentration. The
rel ease agent may be preferably selected fromthe following materials: -

fl uorocar su s. that found in emul sion. form.in FE-20A from
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copol yner ais Gohastdambsat, such as P123(r), L-62(r), L-64(r), L-44(r), 17R4(r),
and 1 OR5(r rom h
s Leci t i n(r) OO RS By aS ot R by S3eilB, zi UGk SIRENY HGRC ue
waxes, su€toasx Coms &Fliarad® FCFMéﬁwhé iF@a%43§Lfcqm éM, @ﬂ@rﬁsﬁlﬁﬁm@ﬂﬂoﬁao n,

and m xtures tQekeahs '?ﬁ&ﬁﬁ%%eeﬂl&ﬁé @ﬁ?ﬁ:tﬁﬁse@stu%haarseth%‘é eitn@0inf CRRhG Ngagr oup

consi sti gg)ﬁ% per udr opo havi ng the fornmul
X- CF20- ( Pp- (e lag CBIQCth &hEpmb l%ecoé‘?‘ﬁiméi} oH‘b‘é‘omf( syfastagts, e4gRICt r om
the groupg &R eins kwﬁte%ﬂil@f&ﬁﬁf@&wﬁt@u@d éﬂ?hlﬂhzitﬁ)‘hs theaddfy | arr:c de noi gt i es, ? It ane
LA TR R A N T
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Fluorolink Fl Qiodic c5hdiohel iutacBhR Suchf dsaMAWS LIEYY, .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-(C3F40),p-(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®.



Inc. Most preferred is Fluorolink F10(r). 7 WD 03/099466 PCT/US03/15576 As
i ndi cat ed above, the selection of the rel ease agent nay be optim zed based
on t he nawvenBsmassehosen for the transfer surface. The traneCemUssyurHsace may
be made of a wide range of materials, ranging fromnetals, such as steel,
chrome, alum num or nickel; polyners or elastoners, such as plastics,
rubbers or pol yurethane; ceram cs or wood. The transfer surface may
conprise nmetal-plated rolls such as nickel or chronme plated steel rolls.
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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



material web at a second point. The rel ease agent of the present invention
is preferably 8 WD 03/099466 PCT/US03/ 15576 continuously or

i nterm ttwotoByrppl ied to the transfer roll surface at a phrndopESTdi on in
the rotation, preferably at a point before the adhesive is applied.
Transfer of substance to material web The process of the present invention
al so conprises the step of transferring the adhesive fromthe transfer
surface to the material web. Again, this transfer may be acconplished by
any neans known in the industry. Preferably, the adhesiv transferred
by passi n§eRtHEowY aF lnéﬁm\h%“d\ﬁép igdhio the érﬁgsff%‘rro}loglurfaﬁﬁ att%g‘lrém‘)?’élﬁfl ihicess.
Fi gures 1raabnlpidfdratsiy atd Boint PefSfetReadtesive & dppliexenpl i fy embodi ments of the
processes and apparatus 10 of the present invention where adhesive is the
substance printed onto a sinmultaneously enbossed material web 50. The
appar at us Ttamsfennf $ubstangr toapsteriadfwdbhe present inventi on nay conprise two
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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,



coolant flow ng through the rolls. The direction of roll rotation is shown
in Figure 2 with arrows. 9 WD 03/099466 PCT/ US03/15576 As shown in Figure
1, an adheeiosmeIgsedich as a hot nmelt pressure sensitive adhesTas)3/may be
extruded onto the surface of the first rotating roll 12 via a slot die 9.
The slot die may be supplied by a hot nelt supply system (with a heated
hopper and vari abl e speed gear punp, not shown) through a heated hose. The
surface speed of the first of the adhesive rreteri ng rolls 11 nay be
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cooled to increase Its st ) ertain enbodi nents, the adhesive 40

is applied tolntth@ellﬂhmm@ﬂbﬁ@“@flntﬁh@r? dnidlstatiop Sp isgrohgneroved abissambpssethi s i s
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adh t d t T
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may be con the machine wth precision wedge blocks. A rub
coating mefengdLut i Ilzed to (1) protect the coating on the fenale erTbOSSI ng

roll 15 from gdose@s &HSodiRen®B] @k-adResive 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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nmetal contact and (2) allow the adhesive application roll to be very
lightly pressed against the femal e enbossing roll, so that the deflection
of the ruwbesogaspensates for the actual runout of the erboasongsrol |l and
adhesive application roll, allow ng adhesive to be applied everywhere
evenly on the femal e enbossing roll |ands. 10 WO 03/099466 PCT/ US03/ 15576
Where an enbossing female roll is used, the adhesive application roll 14
may be lightly pressed against the femal e enbossing roll 15 such that t he
defl ection of the rubber . surface corrpeﬁia}les for enb ssi ng Jo‘l ﬂ)
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enbossi ngageslerat %tﬁh‘? geed ipe pR5e However, it may be desirable to

keep the tenpEicddhesveohpplizetos ﬁﬂiﬁ)ﬁl&teﬁgg relld mapkd giouhd e eabtiegiodgames fisr of
the filmweb so that t
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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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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 nore
control owero3bmestri p-off angle. Preventing distortion eCTtuses/iisnal
product is hel pful to provide consistent filmproperties and prevent the
filmfrom having regions which are prematurely activated to exhibit
adhesi ve properties. 11 WO 03/099466 PCT/US03/ 15576 The anpbunt or degree
of engagenment between the male and fermal e enbossing rolls can be controlled
to help prevent damage to the rolls or to the filmweb. In certain,
preferred embBé smewn or Hegreeos Fegagementdhebucesithe malceanddenialfemtsissiag apls

Qont 1ol | agi B ER ol Ml B e ol e, R eeiny

the enmbosBIehyTedAmROdBERES fehwtﬁj%%ar oy ¢fdhe %ﬁsméafth)é'ie gpund B arg‘?e&ﬁcﬁ(. e,
t hE fi na:c uﬁﬁl ”anbrlﬁfout Meﬁﬁmsmrﬁr@hgerﬁmtﬂw bf [Epottdléddt irC thet macking ovithhe
meki ng of the.enbodi i s bot

printed WP SKEhEET&PE o'flgsvmﬁ}: ?qg[ag%rpergo:}q m% Seshn(,gemglgt%%g%ﬁ?%%sgn?% and
femal e en’ﬁnsls:ahgerrqfltlhesﬁln@e lsefind]l heigbhof mmembsssdleWtSD h metal rolls, is to
rormone T ol hndthg: fhgdiah Gy @thﬁaﬁﬁg%ﬂﬁ%mddm@& Wl cQldp el

"master" to form ative inage equi pnent can
al so be désb‘ljh]émbg%‘e(é@n& pritied Wﬂthlaﬁh?ﬂ‘@elssfbe ﬁts?/frf@meél?ﬂnilﬁlﬁqed??t‘ﬁ?entth‘*e"wﬁ i ng

embossi Ng af@kdnsale WABBssE 2N 18 M rieCustRll kthAigBe ﬂ%dwitﬂ%etﬂ%llﬁrlél% ?Jrﬁl éprpl i ed
to the transfer urfages by Ia%af ﬁ%@wr‘ig Sg gfln 5|ve
rol I's may HEVirddhoiogitaingpricest avf WHIFC S Flbeg aec}n? °r &8 %’W%F@ egfao abgr?trol
of adhesi vegdtivanisiage. t apesqiipthas edd aBobbs sdesigneédlsb aelteameintdie npesist ur e.
In certaln eferred od| ment s the u of I
embossi ng® °§nza\5\]n°{1 J r?gn?tg‘?()ssm%t t% gl?n S apggasgﬁjll fal'[sbgls aggﬁlss 4 ¢ hi
filmweb gdattérngjare lapplendiso $lsd m@sfqmrfmnbsilaserq)m@g step to ensure that the

f t of
; ﬁrec\i/Zbar SS p{)‘fﬂ% ;tné %’n‘% %%CIP lﬁl%l?é!l\)@" Tolts r}né}h Be 11‘1&1mdu9ﬁ’§ ‘ﬁEét@Jl anE Lélohtr&W‘Rf 0

orm ng or “'vacuumformng a Imw th an open
support s ?HQN;‘t Pﬁe@lS% wentrels ofradhesiye lﬁl‘raéifelb &erapatugss u?’ﬁ%@béﬁ%ﬂ& rell gsleason — of
the web belfgrslgformed into the apertures or recesses is unsupported, |s

bel i eved to | | ow, an ncre e.in the rate_.at whi hs& e inp to
Che. web i ¢ holRt CFTEleTa! SPAdRB i ShACTAEH A 814 PR HESEBeT o
speeds. Siwiihl doaipdaticntap paiteratshapes diilly Sippoadiheshindiltrowethduring tie dmbossingn
the under ST SorersAe B FRESuEHTS ekt ary bR Srivgled BN R ot P
over the adesilyd&ullpapport of drd webhas @pposerdw&%leamfounmtgmrmacyur@fforrhlélg a
g?ggz L:’ﬁgk’%%nl@ﬁpbﬁeﬁ%uﬁ&ﬁ BieudnGoRL& SO HERd bRltlor diiin WRrdiR &eQortidh

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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at high speed. Especially in the case of enbodi nents having very | ow add-on
| evel s of adhesive, even slight variations in the thickness of the

adhesi ve wonsng46¢ ansfers fromroll to roll can result i RCTsesades gaps by
the tine the adhesive is applied to the enbossing roll. At the sane tine,
such variations can | ead to excess adhesive in certain regions of the
enbossing roll which could either contam nate the recesses in the roll or
result in inconplete adhesive transfer to the web and a buil dup of
adhesive on t sing rol]. 03/ 099466 PCT/U803/1557 ure 3
i|lustrates ﬁ%Wﬁ 85?3?%?Fﬁﬁﬁﬁﬂﬁﬁé§§53¥mFﬁ%oﬁ JERER FYERE %Wﬁg} °n t he

rel ease agtiate a@napp\bpbﬂl toahd hansferansfhe@rbysuspraee 78y a sprayer 70. The
processes of he:t ﬁ’g&%&‘%gfﬁf{ ﬂ}vegkés&ﬁ &gﬁ%ﬁ S{'dn?ﬁ'%QS'cg%m f of, Obr %Bﬁ'sciétSt

essentially o esse SHENL 5 -an 1 ons he”’i nventi on
descr i bedessentiaily, of e essential glements agd hmléatmel iof theriaverdiongigs¢riied| herein, as

I ngredi entsy 1£ HPOBBLEditiBhal |ok BhiicHal BIRPeHGRE thRBEneniE be hﬁntat%ﬁs RBESRAAL ages,

parts and ratios are by weight of the total conposi tion, unless otherw se
speci fi edier@n such weights as they pertain to |isted ingredients are based

on the speciAll Gerdegfa@el, qﬁhslaelueﬂauamdre byevagiar e, thdaordicopesitids, sdbasent s,

carriers, r oduct edi.ent st hat
i ncl uded ?tﬁg‘a’@meﬂﬁj?ﬁl f%&%‘ﬁﬁ By gggrﬁitté?x B?rgam t%gl tggén%F %geeggs\é%(??lfl ed.
Whi | e par theepéafic apgpatientdemes awd, thdrefops, ds et mchxdersblvomsrmmerb,elaﬁpnotiumgt rated

and dESCﬁga s aaegl Ca¢ gﬁdﬁgﬁ'tﬁﬂ%ﬁégne lnaaﬁ il d hﬁﬁer&lauwflm)fe rﬁzﬁ@ﬁalé’a” ous

changes an out epart| ng fromthe spirit
and scopeuldESStdﬁberWWémqlﬁ@ﬂ and it is intended to cover in the appended

clainms all SUWIBH Iduﬁﬁ‘tén%%lrhélﬁi offife Phekdhit rlnvén'ﬁ%nsiﬁl‘?@%e@ﬁ 1Il11i's@rateﬂVeﬁﬂt 1 on.
TEST METHCODS As her el n, surfi&f t ensj on" is th

result of @éﬂé"éﬁ v‘é "f”é]r éés"bé(ioust Wetl}qsg] i & Fgcglaﬁﬁ’&nf’ CAEEHIEE, in
dynes, regdtifRetiém ﬂﬂﬁ)e&k madé Wﬁfﬂlaﬁtedefphhﬁig(ﬂorﬂ tiid spindh anll scopd ofnhe ilmantiexanpl e,

t he surface tenS|o water. i.s 72 es/.cm C ur f t IS
measured fH! éﬁmt?r@ﬁg 1R HOYH 1§ ﬁée WSB‘%‘:‘}I{ ai”Weﬂt ?ugﬁ m%d§§%atlogig t%ea 4 3? eg‘% icgfr?rlet er
such as thetsbope dHitbhmverBmnent i fic Surface Tensi onmat I\/bdel 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 thdESIGMEBHORSn the material conprising
the transfer gy ﬁgéﬁcﬁer@iﬁdthreh@urtfﬁe@ggﬁoﬂ"' dte R§iadns ﬁﬁ: fefigt 6f &fﬁeﬁ'&/e %Héf:s'i@te at

tsnff at(‘.:gr gfe eﬁlggl?q?{ﬁt? gl:u‘l‘rf]%:p and 1s t%e for%e | 1(111 d%gsp réq?nr[ag {)regk a su%a ¢ film ofa Iul
1 cm long. For example, 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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The contact angle is neasured using an automated contact angl e goni oneter,
such as a VCA 2500XE Vi deo Contact Angle System from AST Products

(Bi Il eriosoobMydseéThe contact angle is the average of fivecumspd/ess with a
nom nal volunme of 1 mcroliter. Standard test nethod ASTM 5946 descri bes
the test procedure using water and treated filnms. The contact angle of the
rel ease agent test sanple on the transfer surface of the present invention
is neasured by this process substituting the rel ease agent sanple for

water and the transfer surface material for the treated filns. 13 WO

03/ 099466 WIEATUSEF,ABEER ISWHAT |S CLAIMED |IS: 1. A process conprising the
steps of: a) applying | ess than about 0.25 gsmof a release agent to a
transfer surface wherein the reIere agent is selected such that a test

sanpl e of lt he r%?“é’é%%om%{gsé‘?ﬁt &¥Ph8a concentration at or above its
critical surface atptpn,&ng)l&ss mmmamtoaslgsmoﬂmleas&geﬁmattm&rmfm | ess than

about 50 dynes/c in dhe t I S C dc
transferring t hem&]&‘?{élgqgg %/lFo%t %%?n tr %e?tés d g@&r Bgt 4 t%te%mhatgfr{h% I%lea%n )
A process conpri sigegt tHagingt epsomentrat)oraplpl gt rﬂyOV‘esl;ﬁS tardisalatsorfece) tBiQRs m of
a rel ease agent t&n@exﬁfaﬁgﬁflﬁg a%h&rfgc%ct@nsmn"méﬁ'tﬂant douf SH 8ARS/cagent s

sel ected such that anpl e rel ease _agent having a
concent r at i onblat Wlﬁ%‘t‘ead}l‘i@"%?q tthpérgpsfgrbﬁur@e@ adnsi on concentrati on,

forms a contagt apfisRrihgd theabResiRlfedmh @le tBinsfehSurficens b edataisl habe of |ess
t han about 120; b) applying an adhesive to the transfer surface; and c)

transferring the adhesive fromthe transfer surface to a material web. 3. A
process agcor diprogcesockhpisingthewleps of:n t he rel ease agent is selected such

t hat the test r
concentration aI }g}ghﬁsga{aesssthﬁﬁgﬁéoeu?toeztg Sglndfta % %{1 gﬁd t;%g%%%sacgyne/ cm 4.
A process conpri swhfgemﬁee gelepss agent &) sdlestesk srcht thak & yeshppmplenef thesigleasean

about 5.0 gsm of %lé lﬁ@ﬁlg ﬁg%gﬁcehf?at?orf r@Nsf ehoys Uikd a&ﬁlcﬁ“%klrfﬁmtteﬁs%
average duty cycl elive rate 1s |l ess_than about aged Sé}r eat er

t han about 0.0000®O0ANtRE AL, fﬂﬁ@? icentagkaneld @’é@éhéﬁ@rtﬁ”ail §f§léq gs tfesf t hat
a test sanple of 5ﬂ]@ssrﬂ@dne@§gt 1;gent having a concentratl on at or above its

critical surface te SI on oncentratio ha Hrface tension of |less than
about 50 dyne%c d%gswe to the transfer sur ace an

c) transfernng 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 dyne/cm.

4. A process comprising the steps of:

a) intermittently applying less than about 5.0 gsm of a release agent to a transfer
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 dyne/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

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

5. A process comprising the steps of:
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contact angle with the material of the transfer surface of |ess than about
120; b) applying an adhesive to the transfer surface; and c) transferring
t he adheswoasfpans t he transfer surface to a material web. PCF/USH/PISOEESS
conprising the steps of: 14 WD 03/099466 PCT/US03/ 15576 a) applying a

rel ease agent to a transfer surface, where the transfer surface is an
enbossi ng surface; b) applying an adhesive to the transfer surface; c¢)
transferring the adhesive fromthe transfer surface to a material web; and
d) enbossing the material web. 6. A process according to any of the

previ ous clai®s wrehiima rdlease aperdde adtapfer ﬁlgfacapwh%gheaﬁra%fﬂe@&ffaﬁeatsm al .
7. A process accQigisgint Surfdy;, of Clainms 1 through 5 wherein the release

agent is applied to.the transfer surface in the formof a liquid mxture
addi tional |y ‘%)orrprpleﬂ%anaa‘{h%H?IﬂtéegéPg‘értsé‘B‘n?%om the group consisting of

wat er, C2-C4 @l cah@kferringthabidheivefyadi trardasfes suréet & s makeiabwes; andt her s, and
m xtures thereof. §. A pr.oce s.q(%%%rdi ng to any of the previous clains
wherein the t¥anst® OSgﬁgi@@éa P2 de froma material selected fromthe
group consisting of metals, polyneric materials, elastoneric materials,

ceram cs, cWoog, %r?{r:’r%sg SrBfp! @NShyt 'Eﬁ%oérew%us RS GRRFeiRGRO TG ﬁg?]ntaﬂxy of

t he previous cl erel M1 therel ease agent 1s selected fromthe group

consi st i napMfedfas agedfaaatBdds, perfl uoropol yethers, anionic surfactants,

silicone oils, polyether-silicone copolyners, block copol yners,

phosphoti dyl chol i nes, maées ester oi. | enul sjons, t hereof . and
o5 5 ternahe A

, m ner gl :
m xt ures t her@oProcessgccqrdme foay of laigs ﬁga?ﬁugéln vtereih 1580 i s
wher e t heapgldsbeale sundfacarfase & the foan fofrartiquid sixtiscaiditidnallA compaeing a
according_t.o any of the preyio | ai er ei e sekea n t he
f or mul a: Xel&?lfo)éflfﬁﬁélo%%( EE‘AZO%%)P éFgE) m%_Sti\%geroe 9’ ﬁ%e?’en%z bg‘f o%lg%, ?(, tvgfragﬁe
sel ect ed hydmwrarhensgesserp, ketonss, sthengy aod npkivsssitlasrenfs noi eti es, al kyl ami de
noi eties, silane noieties and m xtures thereof, the ratio of p:g ranges

fromabout 0.5 to about 1.5 and the rel ease agent has a wei ght average
mol ecul ar 8wei 4Hrrogesh groriding denaay @lthe Brsyious clabas whsep they Banatsrariged fe 6

PCT/ USO3/ 4ad rom a material selected from the group consisting of metals, polymeric materials,

elastomeric materials, ceramics, wood, or combinations thereof.

9. A process according to any of the previous claims wherein the release agent is
selected from the group consisting of fluorocarbons, perfluoropolyethers, anionic
surfactants, silicone oils, polyether-silicone copolymers, block copolymers,

phosphotidylcholines, waxes, esters, mineral oils, emulsions thereof and mixtures thereof.

10. A process according to any of the previous claims where the transfer surface is also

a forming surface.

11. A process according to any of the previous claims wherein the release agent has the
formula:
X-CF,0-(C2F40),-(CF,0)4-CF2-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.
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12. A process according to G aim 11 wherein the transfer surface is a
netal, preferably steel, and X is a phosphorous noiety. 13. A process
accordi ngwoe3@abén 11 wherein the transfer surface is a p@Cynsnd/cs506

el astonmeric material and X is a silane noiety. 14. A process according to
Claim 11l wherein the transfer surface is wood and X is a al kyl am de

noi ety. 15. A process according to Caim1ll wherein the transfer surface
conpri ses enbedded netal oxide particles, preferably netal oxide particles
enbedded in polyneric or elastoneric material, and X is a phosphorous

moi ety. 162. AAprowesaccariineg @i Glgimd 1 arieran thensansfessidecs is aanefal wrrdetably t he

appl i Cati&Qeloéndtﬁ@?saﬁ?dsﬁﬁ&%uéﬂ%f&y.to the transfer surface is continuous.
17. A process according to any of claims 1 through 15 wherein the steps of

the application of release agent, the application of adhesive, and the
transfer of aghRciese ac@r@ing t6i Olink Anewhiaty hadranefer ismfacesisya ablydickiterrent

| ocations in the process., 18. A process according to any of the previous
cl ai ns V\h%lflgf’?i‘e‘flﬁg"a?e ag%&de)](ésg%mﬁleé:nmgﬁpl ied to the transfer surface by an
applicator selected fromthe group consisting of a permneable application

roller, ap,i i LN Y 8lrfadis Q¥ SJdULIRT X i8R
absor bent T%agg%%r e%?h(gﬁ?gcg% pt)(?e Ael{rgla {yh'%ﬁqen g%ptﬁ}lg%%‘orr ?s gn I nper mealbl e
appl i cat oalkybdrhide mai@kipri si ng pol ynmeric or elastoneric material enbedded

with netal oxide particles. 19. A process according to Caim 18 wherein the
applicator roller is supplied W.th_ release agent by.one or_.two ring
rol lers. 29. A%‘P‘iﬁ‘é%%“scogg’é%%p%“tlé ‘@eé?lﬁ]ﬂ%@traﬁg‘?‘reﬁ AT EOTRRREP ieﬁﬁgﬁa(qul ers
conpri se epd! yies i fartickds, edrofetdie mealmakelei particlebedaledded tin pelymerioxerde

particles 'elaglgmeric material, and X is a phosphorous moiety.

16. A process according to any of the previous claims wherein the application of the

release agent to the transfer surface is continuous.

17. A process according to any of claims 1 through 15 wherein the steps of the
application of release agent, the application of adhesive, and the transfer of adhesive

occur simultaneously and continuously at different locations in the process.

18. A process according to any of the previous claims 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, preferably the applicator is an impermeable applicator roller

comprising polymeric or elastomeric material embedded with metal oxide particles.

19. A process according to Claim 18 wherein the applicator roller is supplied with

release agent by one or two metering rollers.

20. A process according to Claim 19 wherein the metering rollers comprise a polymeric

or elastomeric material embedded with metal oxide particles.
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