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GRAVURE- PRI NTED BANDED Cl GARETTE PAPER CROSS REFERENCE
TO RELATED APPLI CATI ONS Thi s application clains
w@eiosnedsy2 f rom U. S. provi sional Applicati on NoPCT/IB2006/002653
60/ 707,964, filed on August 115, 2005, the entire s
content of which is incorporated herein by reference.

FIELD OF T | SCLOSURE Thi s di sclosure rel ates
general | y SHINEPR BARED SECARETRIN FARERUr i ng

cigarettes. Mre particularly, it concerns print
CROSS [pERERENCE pEp@ELABER ARHIICATgORYUr e printing process
usi ng an aqueous conposition of highly viscous
Tt%er i 3PPLSENMISRY AC Yot et Peiartr di igono dheé. provisional
Applicambedi ment g@mm@g49i gaeldt eqpa Wi t-h rality .
cont n]%f gan}clis, each of whichis ef?gcgﬁégé%o lgsljbg%(gdn i aH‘? entire
*OFe QbR e MEabPFPIRPIS o) fareit vpaperercats vicinity

to control ignition propensity and inhibit unattended
rni n the cigarette is left on a substrate.

FLIELD Egpﬂﬁ%g?#?ﬁﬁ%ﬁ formed by one or nore layers, each of

Thhiisc hd byl de@rapplel@dedy @HAVHI By PELNRGeaMY8QYer 50,0 1se in
manufaglgg Irllrst:.L I%E%%%or | ayers) of each band is"(or are

pr &f erabl’y? ' u§‘f‘%{? BRTEG ROV Wi i FORAFARS print banded
paper compesi Wwidh havi ggaaund SRSty ngot pekdsdli WeA Ol an  agueous

g r rinting. The supseguent |ayer (or |ayers) of
Composeg%%lybogfn%l gﬁi/ar es)coleseF%E%H formed by using the sane

aqueous filmform ng conposition or other aqueous
sumMar$OnMposi tions containing fillers, burn 5 inhibitors,

burn pronoters, flavors and the |like. During the
Agreagaretpe i at¢auglispeps, ohheevbsdioustl iiholh@sdN darette paper
with aCIPRSItd on- . heated Lo a tenperatur ereits ,
R yo! i esavw&:t'hie%1 e gﬁgghoqfs velf%@\ggﬂ’? els® substantially
reduce g peraBRBl I by gphveieapetng i pgpevhen ties hebdetity to control

ignitidh | PrdUHEiRG CRAPOSE L ' lied to the cigarette,
O ey A mf%lr%oﬁngd%gﬁc‘%%gle BRI gl e cigarette
18 1ef<§ue‘?ft‘:héd SHREtHRYS be delcht insindednayThins, farpedt bgn cofe or more

layers} h&ad esr Wt € i3t e fidasEgrain osi t.ion_beconpes
“bound and unavai | gtbl e talgbsoag g%’ r%r a%ee p|rnltn%lng‘ MsZeover,
the fifgldera%ptngoFi barerdf ofheaehghand tie paperreThate friraohl pgformed

using & dqRSuMAEelnl Al tgs cgﬁf)g@iﬂlt%ﬁl %favm Ige\%s’s’scorssalrt):gr .not well-

teq S ckling, and/or winkling in e clgarette
suite alFCTEF e WeT Yt PPor  The pabrepreatelabty (dmesayersheof each

band id a(’hg:%)Ofpreferably formed by using the same aqueous film forming
composition or other agueous compositions containing fillers, burn
inhibitors, burn promoters, flavors and the like.

During the gravure printing steps, the viscous film-forming
composition is heated to a temperature where its viscosity lies withiﬁ
the range of viscosities suitable for gravure printing. When the
heated film-forming composition is applied to the cigarette paper, the
film-forming composition is cooled or quenched and may be gelatinized.
Thus, a portion of the free water in the film-forming composition
becomes bound and unavailable to soak or migrate into underlying
fibers of the cigarette paper. That binding of free water inhibits
formation of waviness, cockling, and/or wrinkling in the cigarette
paper. Total coat weight for the band preferably lies in the range of
0.5 grams per square meter (g/m?) to 15g/m®* and most preferably about
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0.5 grans per square neter (g/nR) to 15g/n2 and nost
preferably about2g/n2 or 5g/m2 . Perneability of the
wer@anztsse paper normal |y exceeds 20 Coresta uPGCT/BB2006/002653
However, perneability through the bands and the
underlying cigarette paper preferably lies in the
20/ ran%‘?S of O to 15 Coresta units. The reduction in
9/m" Sk wEAB 1 i t GERPRARIAbYy Of e§he| EigAEELSf Inwemeedetatly exceeds

20 Comsgrponinic@nbustibReved, the-uE8anetde eoalqh Nehberands and the
vi.ci ni t.é 0 he band. The invention also provides a

f
under iy iHGEGhpBsPEPBh PEPIRiagaret i paiger thonpiias mf 0 to 15
Corestwateitand @heuteA(%iba @B%@rn@%imit%ﬁ%‘fer%fbl§ restricts air
I gg&_ortng ngﬁgggggund, wherein the printing

[
Flow félgﬁ'posml on viSEBEFEIPT eSS t Wi sBEarebiapPsesl in the

vicinitlyOOE Pyhatband.enperature in the range of 400C to 900C

isscosity exceedi ng about, 0.2Pa"s (20CQcP) at a
?%%g}‘getnurlgnoﬁh%o%’fo <" PL1BF EFer FEPSAHAER nEPE , cigarette

paper t ¢npfrilsdngf orateng amhpasidt oposised b@oupr ishki g, weight of a
f

: ise il mfornn onpound at | east one o
film- £fo2RPL 2o o@n herein gt{g‘ggPBEé?t%F%| n%ﬁng),osition has a

. starch, an oxidi'sed starch,
Viscosghyr dgeenamarguabound . Peotsi n(1aalpgi wa car beagbeat@d in the
it rates. .-hi gher concentrations of the
range fif 0Gp&Ceg ﬁé’g& SoniBond Y47 99 L€ o ApBRTdineh 2bokE 0.2Pass (200cP)
at a teappestddonMBycexpetence gel atinization when its
#psgerature i.s rapidly reduced. Thus, the binding of

Rieter TRAt VP& Nsitnt E8e bahbnErTdogucompbsition used for

printifgCob@bNGLD dhe INVeDELAN AN RpbSnRT Q¥ fded.a Jiet had starch
by gelatinizing an '

o %f. rrgki Q? banded cigarette paper
TOXIS4EEBUETET P TRy edsperiai crimdacser f anwrmfguthe pectin,
calciupapeirboReeé er ablly, citd@ckh| m f of MyAgGEPMRASELLON HiS0s of the
£11m-£RL1 Nt ed Lh a heated condition and cool ed upon contact
W TS he"YHTEEe 0 t Hd'SpaFerropt i@t abl §he t lromposhithgn may
experieneRr igeest tubnohidng G f it LerPLAg NP OS| tﬂa@'ﬁ!d@? reduced.
Thus, ERE Surf.ace %f thed%%per‘ _According to a preferred
' Het hod of SnBhuf 58t UACHY Lhgarté 8rpaped Randhmbaneecur .
Also aphercg;i@rtsAmte?]@an?;emdmangaéyé 0i@ pidilaeRr iﬁntrrierﬁgxod of making
st LA that first printing . station, the
banded . ?iné??lnoertrﬁeng pcaé’r?‘pcos?’%’ i ose#%t 8 s6Pt hafiueews film-forming
compos Vi sgositt ya | sundfeﬂreea:sfed:riﬁo papakede?efemkfsﬂlw,al #R Usi@hlleorming
r . print.ing. . T eateqd. filmformn
comBos e R e Pt g Bat P heti b (1468 Bpon contact
with thet aqqnf@cgr avur eheypepeler . Thefeatbl{yNg tgéa\b'ebbﬁliz_w_g co%nprises
iRder: ; to .prevent premature cooling o
e e o e CTBY S oG Grabhr CytHeRdGF che baper.
Aeeopetnd dx vit tirefepardl hethod of manufacturing cigarette paper

with bands, the cigarette paper advances to a first printing station.
At that first printing station, the film-forming composition is heated
so that its viscosity is decreased to a predetermined value useful for
gravure printing. The heated film-forming composition is applied to
the patterned surface of a rotating gravure cylinder. The rotating
gravure cylinder may be heated to prevent Premature cooling of the
composition. The rotating gravure cylinder Ccooperates with a parallel
impression roller to define a nip through which the cigarette paper
advances. As the gravure cylinder rotates, its patterned surface
contacts the cigarette paper and applies the first layer of the bands

to the cigarette paper.
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inmpression roller to define a nip through which the
cigarette paper advances. A s the gravure cylinder

WO 2i0anEs32 i t s patterned surface contacts the cPOEIBDC02653
paper and applies the first 4ayer of the bands to the
cigarette paper. The filmform ng conposition is
believed to cool and gel on contact with the cigarette
B]é?)erfllﬁufoﬁ?léfger SpTRositHencod | hglstegsl | hel uded and gel on

conta®OOokitl) endi plgﬁ)j:é@ tm EF SR ent f
il nfo 0siti o%%%ﬂ not ag%% eci abl y e abtsl%r b(l;%ﬁmg step

indu‘{eﬁ’t (fopﬁléngl @apggt Eobaper affbspl digr ivpjyesf CPh’éent of the film-

formlrﬁ_:j geasr@tds&tﬁaperls St esgpy¥&ehavht, 1=HS8Ekar ried o hate t@fgarette
aper ;ormjb‘% %}OSItIOﬂIS heatedtoatenperatureln
pap t%g PahigE of & B o BRI L pRREAT dFeblisFFEVehe upper

Itni¢ mfeflehectietnet athe efiQf-them tdddporti€RohSis heated to a
sel ected to avoid scorching the filmformng
temperagitpEst i W TPREFePAMYC ERST L m for ming conpound is

&lvdr&&%tso@@ﬁy of tred Ay @ﬂm@('cﬁ' sed §&rﬁ'§&ht‘1 o?cé‘he heating

at e, carrageenan, uar gu pect In

step l@a?’ﬁﬂﬁ%‘ieéi &0 2EPE at e 1PEeT—}é@ iy fohei ey ainnfrp@&‘»ltlon

pydididBly| Stpat £ ETNedb AN ngNSE@AYd Y, icher gal ¢ o%e of starch,
an OX%}% Vi ng el ectroni ¢ engraving and/ or photo etc
& CHETFir staRiRFEr iPd9APPEE edFamFagRenel gager egum pectin,

calciupﬂp&fbdntatjeS aabl eweght«y dry thereon. The paper may then
g 0 atsecondmgravure grlntlng station where a
secon My er-Hfay ShavEppI i¥dt 0T heé-F | PRECTERRS &Y ewngraving,
chemichanengRrter, abl gcttdhis @ﬁgr@\ﬂﬂ{g $0698d bRVES dthing.
]%_g:%)_gft S|vlrvgttr1thef|rst l\é in both width and
19, SAvEr 1ARE S ARRLF gerto eh&IGRTFEkE? PRBAT it is
allowetihetcf [ ds&l’ h:ayeeon The Thd nbaped ngayormeﬁl tddamet the a second
the cool er first er _and free

e e
gravurs ?’g?g‘am% ét%'e BbEor Sed aoc)?nfihéaéfﬁﬁe \éYPrbgf &PRBEGY to the
first tlﬁereseeéndatlay]eancﬂs pPreﬁeex&b\Mythtamoaptm,sglhtsea%@dt layer is

coexteﬁgl@grxﬁ ﬁrtﬁga91£9@ £L etr \Alerll othmc I%fl rcflS Q?Itg‘d &ﬁ)wever,

Opti1onal third and succ sswe ayer
the seeqndoflaver sewonde| ayrckennthean mhderﬂlwsmg Jla@ysﬁfs | Dhe film-

£ he r r usi e sare. film
ormlnb n%rgésac{%}‘gﬁﬁ oP gﬂ%f%ée&r{ﬁd goﬁ_%r |ons é:%lﬁt glc)ﬁiﬁlér%u%t layer
and frﬁ?l‘f’@r@ d@asnn@mmem taé?ﬁgrb@ilrhy phermamns flavors, and

dieckhke,, amdmdaadeLeds B, blypthe L hi rd
%/e Iﬁy Finted i eh a&coats 8 kXt]ix coat weight about
50% greater than the coat weight of the flrst layer.

Optional third and successive layers may be applied on top of the
second layer, and on underlying layers in the same way, preferably
using the same film-forming composition, or different compositions
containing fillers, burn inhibitors, burn promoters, flavors, and the
like, as may be desired.

Preferably, the third layer is printed with a coat weight about
150% greater than the coat weight of the first layer.

Another embodiment provides a process of applying only the first
layer utilizing a heated gelatinizable film-forming solution, with one
or more additional layers comprising a different add-on material such
as a starch that is printable in an unheated state.

Preferably, at least one printing step includes using a cooled

impression cylinder to accelerate gelatinization.
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150% greater than the coat weight of the first |ayer.
Anot her enbodi nent provides a process of applying only
wo b@7020531 | ayer utilizing a heated gel ati ni zabd'BEI1B2006/002653
filmformng solution, with pne or nore additional
| ayers conprising a different add-on material such as
a starch that is printable in an unheated state.
PRef sPaEBlyinatbs Gresstrat iiAg oolépctet| aues usiedg that is

subse@é%ﬁQb/eq:dtnp_{rﬁ:SﬁilQéb]&Msj ne_gﬁ‘cf Lo-acgel %rig[g?ette. aper to make
. egcgilatlnlzatlon.The resul ting banded cigarette i §
Cl9aredi%%cted on a reel that is subsequently cut into

bobbi ns and used as cigarette paper to nmake cigarettes

. | PTI ON. OF THE DRAW NGS The acconpanyi ng
BRIEF d’r“%&*ﬁg%?%ggq%c?}‘ﬁ Pri'ht%anded paper where the bands

ahe @cideﬁﬁyﬁﬁgnﬁﬁﬁwiﬂgﬁ:?Eﬁﬂ%ﬁsbv%rhﬁﬁeﬁ§n@8§ paper where the

appar at us r .maki SUC aper.  I'n the acconpanyi ng
bands déggﬁm RGaTCrT kdhr @3&@38 %Fﬁ?%"%r &2%pPHt i e@dt FUrakatus for
makinga! ene]m: @apergl G 1d ithed @edri]ciﬁ%@q_ tyiiﬂgl ;&%Wiﬁésg 1dike reference

ig e, W aper ving nultilayer bands.

numeraglseg_rfg %@g%crggs-gé%t#&ﬁ‘gp%i ew taken along the line

PI®. ol EkGa lperddatiSei sviaw et angedgaeat e PRRbEORi®h paper
havind W& ' ibed by s the line 3 with the
avmgi:hi cﬁﬁle%s&g;ﬁgtﬁﬁé' mul til ayer band exaggerated for

Pt posedsofe clrmsistpecEHl @Gald vieva sabenNBdidng/i €e Ofline 2-2 of
FIG. 1apparatus for preparing nulti-layer print banded

Ig?a‘ger. 0 DETAI LED DESCRI PTION I n accordance with this
closth e seeleggd Bcople gortiam edf eFRO. | nctilb@snsdRribed by
the 14:QDACGA OEHLNELYOIAG LU i sred, by cigarette

lpaper 22. One end o? tieé%i%ﬂé% gttqutletg%yﬁ%yb?%%le gprated for
purposefj phpt @ Fitlt er 24 surrounded by suitable filter

BiPPisngsPAPSEhtfic iD ThE, Cl p see FIG. 2
, ?D surrounds a col um gfgwtéc))%g{p?ggfg‘égﬁa%r ﬁ)r g%agﬁ]t’lg multl-layex
print pppded R3RS&cco. The tobacco rod 28 has a nomi nal
| engt h neasured al ong the I ongitudinal axis 29 which
oni nal IerI18th is the difference between the overall

DETAILEBnBIﬁCRrH&' He length of the filter 24.

In accordance with this disclosure (see FIG. 1), a cigarette 20
includes a tobacco rod including cut filler, covered by cigarette
paper 22. One end of the cigarette 20 may include a suitable filter
24 surrounded by suitable filter tipping paper 26.

The cigarette paper 22 (see FIG. 2) surrounds a column of tobacco
28 made from cut filler tobacco. The tobacco rod 28 has a nominal
length measured along the longitudinal axis 29 which nominal length is
the difference between the overall length and the length of the filter
24.

Conventional cigarette paper is permeable, with the permeability
commonly designated in Coresta units. A Coresta unit measures paper
permeability in terms of volumetric flow rate (i.e., cm®/sec) per unit
area (i.e., cm®) per unit pressure drop (i.e., cm of water).
Conventional cigarette papers also have well-known basis weights,
measured in grams per square meter, abbreviated ag g/m?. The
permeability and basis weight for typical cigarette Papers commonly

used in the industry are set out in the table below:
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o Conventional cigarette paper is perneable, with the

perneability commonly designated in Coresta units. A
wW@0es@3zni t neasures paper perneability in tRCTEB2006/002653

volunetric flowrate (i.e., nB/sec) per unit area

(i.e., cnR) per unit pressure drop (i.e., cm of

wat er). Conventional cigarette papers al so have

wel | - known basi s weights, 5 neasured in grans per

Peuarebibief, cokbeeyiaiied as g/ n2 g Jhe g H'Eab%}ﬂﬁty

and basis wepght for typical cigarette pap rs’ commonl y

used in the gmdustry are set out in the tgble

bel ow Perneabglity, Coresta units Basis Wgght, g/nR

24 25 33 25 46 25 60 26 For purposes of thrs

di scl osure, unhanded regions of a preferred cigarette
| east 20 Coresta

a_perneabij,l i of at
. i su,I%?é%Bs?Ppéléjfserdiﬁlcé,gs’tlﬁ%' ciRfreefe rpapers hafs @ preferred
clgarepee mpabelki thavel @abpetndditiocgbait 46 Cosest3pand 8sta units,

Most pl@sl i ght__of .about, 25g/ nR To regul ate_the
°Ft B gn%??%@'p:kggeﬁé §/euco P%Sea I@%?e‘i‘t%erﬁﬁ&bt%l*mm%i%bwt 33 to

about 4paferarded abdr aivapicf wehehicigametue, 254aci garette
TRAPLE 2 S pl. ity of bands 30 spaced axi al |

. al onggtlh%eé%?ogg%cégﬁg%l%.p%"?%??%é’bi T’?t)?th Cflt‘i’é‘ret{e and to

inhibipj gar et erdgshpeyr@2gt rfougte tdigyzateg@ecovheediByrtbee }i%per 22

h ndg1 30, psef i in the range of 0. to about

s %gr,est aQB(Jni tss{%gp%cdalﬁ%%,cegt af{é%%fyt Pisarfde 3eParee rod 28.

Permeaby Kitas f &hengigiectitebasperraz @8ouhtl anensrdands <3Q4 by the

bands &6 pSPRGeGH] Q%Qnﬁ?naﬂ\% I arg,the tobacco rod 28 .
. ﬁ/ a nomi naIfyr di st ance Pc;%rhng%r gjf@eroagf)yag?(% et GfEsta units.
YPLCami ¥t P lof 1 stYsarkRnds0.3 OHowesy etisposetl manhgakhe tobacco rod

28. adijstefceniisad efs dRansbhesnepinal,length of the
tobacco rod 28. Each band 30 ext é%%sg%trmcelf 1&g the tobacco

rod 28 by f ingniyady BLmtrndee vheBhcReefoth28 preéeimbine endtheof the

bands BOSi daiddfevile €hgar abhenPRPES <22 ACLOr dingly, th .
lenath prjis nce of the bands 30 is e%sen%‘éﬁaffyg%%%i%k}%rf e%f‘er ofpminal
TN SiPEC6P FAR 28 gardhe bamdE3éh esheud80c{seefErentially

around 3the NBYoLHPIiSe B Prdahbbyy obn! ayer ) €e;
aper bAYErs 32, .34 36 mraﬂy be provi ded. %hznfllé\és)t 8Fa§g% ghgarette
PAPET $35t sPEPPETS Yon ke FERSPRES (BF aheePRads vaPyist kesentially

invisildet Sirde) tié diveiakboar efree cﬁ%ﬁ@ét@@. and has a

EggﬁrggggnganSéér%%é!a¥$rmgyl%EgggféeTerlurality of layers.
Two or three layers 32, 34, 36 may be provided. The first layer 32
rests directly on the inside (or alternatively, the outside) of the
cigarette paper 22 and has a corresponding first-layer thickness. The
optional second layer 34 lies on the first layer 32 and, preferably
extends coextensively with the first layer both in width and length.
The second layer 34 has a corresponding second-layer thickness. The
optional third layer 36, lies on the second layer and, preferably
extends coextensively with the second layer both in width and length.
The third layer 36 has a third-layer thickness. Thicknesses of the
various layers 32, 34, 36 are measured perpendicularly to the surface
of the cigarette paper 22.

The first layer 32 is applied to the cigarette paper 22 to geal
the paper surface from water penetration and thereby minimize

resultant distortion of the cigarette paper 22 by way of wrinkling
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optional second |ayer 34 lies on the first |ayer 32
and, preferably 5 extends coextensively with the first
wo 2002024382 h in wi dth and | ength. The second | aper/1B2406/002653
has a correspondi ng second-l@ayer thickness. The
optional third layer 36, lies on the second |ayer and,
preferably extends coextensively with the second | ayer
cocklifghhapd WRYtRSShd | Bt Klistastidng Cdmymcu86whas paper fibers
absorHd hwiditked ayehed hisgkbess. adhi %95?’5%%1d0ft;#iqe QOV§%E8¥1§‘ to their
ori .nlgayers 32, 34, 36 are neasured perpendicularly to the
IL0&y £ B 0O hengi gilradtet elpapgdie 2papamhe webrst | Tager £88st-layer

thicknessapp | €6l ddx ddheswdigagieft eapaRels 2e?oltv%n%eacio_ets.hencpcapg%netrate
sur f ace fromwater penetration and thereby mnimze

deeply SR M HMDGr td%n ofPiIfa=EF gafethe papers 222by3fay36 is a
directoffunct hichi ag, coskl waigshtand avayiaessy, Swahidi st eﬁiéﬂ{%ses of
the lagggsogcur Whe%f gaper fibers absorb water, then stretc

n

WEF SRt BPI * T TEEUPRR | OTHRIE o Yiee versa.

Bo_sﬁqlgioadaapd st ﬁteféﬂafeﬁhemba@ﬁﬁeﬂﬂﬁ,b-eaEBe bE.%’l&SﬁO | :gé/eﬂrinted on

th t i s selLect ed such .t hat aqueous sol vent does

© Clﬁ%tr%pg%e ?g%é gée%?’ys?%?e&ﬂtlﬁg ﬁﬁﬁgPrﬁzerW%e%i@Péf using an

aqueoushef 1laydlogm38g 3hmd6itsom @ir e6thdinatie8udf RBbsitions as

desire¥el Obt. Acgordingly, relative thicknesses of the

S ayer secorres%on P 0T BV E™ cBETE WYt SNCANdeY ke and a

high cpgpemtraticac odr daficemaf preher redo@urindi Mt exeashe band £i1m-

£ in30 dSud¥nAt ci garette paper 2 equential

O%mmgr avurp(i:BrLl Fin !%If?t%g?és %@P%s%ﬁ’] 5‘%&8&?% ﬁ?f Uhg 50%, by

weighteonpbsi theon & lwtiwmiaguecespadnpositi onatasreesi regwperature
T il orm.ng conpositjon preferably includes water

b - ) : \a

o B ORGSR BT % FLLf FEl ihootBidiaan hes =

viscostoy exaspliing t akodi | of Dr phagaic ospaitad prefenabldoo centipoise

D CQpRpri ses 0% t 0. about 50% by wei ght, of the

() ¥ P &P %gg‘g%‘h%%ls?t%c?ﬁ. AV BbM tBRpEraidir e fo¥BBEE . 2t a

temper2B@e )in thee raingB- 60| dsrgontoedt td i W ftOrdHoAg the visco ity of

the £:99MR9sSiTion has a viscosity exceedi ng about 0.2 pasca[S
SECORAS (Pa*YJPUHI6 Berdfi rﬁ%ﬁcé"éa%@) syfhheienEly for use as a

gravurenpuitiabie daipgiiavune PrbAt GRGUNOWSNEILidl &n limi

of Sui%ﬁgper ature.in the éan‘?e of about 4\6%% tgngtbout 69&)18]8:@?r it

Q -

& Vi SEOsity Yo 5t RBOTY | IATGi®Ri g °88Rbosi ¥iewh Breferably, the

film-foerirensetpsul fich entd y faEcosE A A a@oa¥Ube1 PHd Nti1RGcr) at o

em co?osi ti 8[n. For gravure printing, the &E‘lper limt of
Periane FOFsEBRYT yPh £0abdt 90°% P Sher0GhP) compastition can be

quenchéd ebar aldhny act heyifchl mHorsg COMRAST &L AN, NAS, A 1t 4

tem vi scosity of about O. 1Pa'sﬂé(gl OCcP) ac% a tenrss%]?lar%tl}?g iar%: that
per?th%rer'ang'%jeof"lz?%él?% DS CARIELEHen cafrpoint itempeaature is

also ifggortant. The high viscosity at room temperature is needed so
that the film-forming composition gels at room temperature.

The film-forming compound used in the film-forming composition
may be selected from the group consisting of alginate, carrageenan,
guar gum, pectin, calcium carbonate, and citrates. Preferably, the
film-forming compound is selected from the group consisting of an
oxidized starch, such as tapioca.

Preferably, the bands 30 are applied to the cigarette paper 22
using a sequential gravure printing process (see FIG. 4). Gravure
printing operations are capable of precise registry of successive
printing operations. Accordingly, gravure printing can be used to

effectively print not only the first layer 32 of the bands 30, but
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quenched on contact with the paper after gravure
printing at that tenperature. The viscosity of the
W@ 09po3iss: on at room tenperature i s al so i nporP@NIB20061®2653
hi gh viscosity at roomtenperature is needed so that
the filmformng conposition gels at room tenperature.
also Ilﬂe filmform ngr conpound used in the filmformng

CORPSSPREn 1 FThe’ & eFRRE AN HRAAY t INocgtonPitONSishi e First

layer of anligith@t echad I ag9€RaN6 G41855 QU 2 PP tidde E@%&Wéﬂ with the
seconddibonate, and citrates. Preferably, e tilmformn
conﬁound is selected fromthe group COI’]SI sting of an

Gikildi geel Staschlageehsas deapiagacnbr efigrably ot e, o cigarette
paper %nd%héoaﬁ?{ naaripl i ed iE{o t he ci ar ette paper 22 using a
EE8 B graVUVSSCBP nJ(ziQﬁedr ﬁl‘a ngsage%]g@q:wgtm:ﬁ) heavier coat
welghtGy avare p@&tmtthug:]mreersatl mﬂ%ﬁ:ﬁc@@??&a?gﬁfs:oﬁ&ef&ﬁ& 34 may be
r e |ve
thlckerreg:'h% ythI % Sf pfr%r&?,}rg %aggﬁ'é%s% 86 least about 1.5

Accor Y, gl' avur pr|
times é?rl'feecﬁqr@ét—g;amr nthidtnesnl, y drhetf ivestkt! aye30832 freblB8 in coat

hthanfs, 30, butals e er_34 substantially
weis coextgn5|evxg vtt\/l?lt thFlbgrfu?slrs lFaygg Yeond (Re ©Ofi F HIF]&‘%Ferthan the
Secondséage‘és%n@ﬁlﬁlmawo@esqémut\mcmmhtm&re wecond-drayeker 32 by a

fact V\Ufh theafd 3 ling the surface of the
actor a?ettee pt{a;%]c;dﬂzy%r Shé_lgl%?l %IF](%I Elrésécoﬁayfigyfélfu%s&el e., an
mcreaﬁﬁpﬂ’#&f WiSB Rt adbreidty i1d0%c bat cawdi ghtight . e., coat

TH JeRSSe Ip&lg.€§h§ egro a& S@a%—gr&gelgg aCE_lBIFIQ%]%/ t‘fsly following

t hi cker than the first ayer
paper | mafaghiie: 1159 i mas t e f Epdt -Olfaylé’[e t bapkﬂeﬂﬁklﬁ{; a&lachine.

Alternhensdlyy 50% iGRELEASCk MhiCoat Moreover
o g i onal thi Irgg | ayer” 36 naq% \gg% ?%:ker than” ﬁfie J§’ecccﬁ’lziﬁ“wtlon
with rp éfé CHAYARG R Glwrasset h@m%rorttl%whuhb the stardyetre to be
prlnte32 byowr d:aaipde, 0h abel easto N0 2 Det EQIE% tl{ﬂa\flng a selected
S

ermeab ﬁ:t-la% r t hi ckness i.e., an’l ncreas
P i’n BORECHRS ghesSisThwegehvure prowntaly so that the

mgarepwqmrcarm kenused uneRBE1 & ef donf UoW g BPEls & contimuous
rr%nuf acture, i.e., at the end of the paper maki

baper we
nmachi ne. Alternatively, the gravure printing pr ocess

Thanwble QHS&dlgai“eﬂtﬂﬁnpabéﬂmhzﬂléﬁafagﬁggsofaﬁé%’éé’& ttﬂ}%ugh a first
i qar iC e bands are to be
gravare Ig‘%t 2358,:%? %lxoéh% Sr? e®l® ReS6f 1evghr & taf sy band 30 is

prlntechaom righea re@leeced pE’fhﬁE@bthttir}g %Ii%c%s%elmgg %Q Q% i§ed to the
t the cigarette pape

t nted so t
felt Sm;é %ﬁsﬁgglg}?dy oMt K& Egglpalﬁfras % Bghtin :péﬁér Cigarette

paper ZIgplpasses through a second gravure printing station 44 where the
second layer 34 of each band 30 is printed on the corresponding base
layer 32. The cigarette paper 22 then passes through a third gravure
printing station 46 where the third layer 36 of each band 30 is
printed on the corresponding second layer 34. Additional layers are
applied in a similar manner as described. Finally, the cigarette
baper 22 with the printed bands is wound up on a collection reel 48.
The collection reel 48 is then slit into bobbins. The bobbing are
used for wrapping tobacco rods during manufacture of cigarettes in an
otherwise conventional way.

The apparatus at each of the three gravure printing stations 42,
44, 46 is essentially the same in its material aspects. Accordingly,

it will suffice to describe one of the gravure printing stationg in
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The web of cigarette paper 22 advances or passes
through a first gravure printing station 42 where the
whawe/ot@yer 32 of each band 30 is printed on tPEI/Bp&002653
22 . The printing process nmey be applied to the felt
side or the mﬁre side of the paper, or both. Next, the
ses through a second gravure

.clgarette er 22 S
detail glqi e% G4 %h%l?aet t Hee seedwmnd gwelrce:%@r@htera@: hstations
have cbcamubrﬁ(faa&upés Nt edl ek tdheoHkeSRgRE, N 9ﬁ§§ tﬁé(aetralres of the

arette pap t hen passes through
First %\Yﬁlrkg Bﬂ%‘iﬁ’% EFE&% 267 MHe gt ﬁ@ffflfﬁw raperaB$ with the
suffixpf '®ach l@@mdegﬁoncﬁn@rlﬂ’ﬁs&ﬂlﬂa tdre @R r gspandi 9g, O”;_Sjrlntln
g
statiodn@¥8’ 3¢ Additional | %grs are applied in a Si m
manner as described e Ff natiSice Hlém%:F@]arké{tt é’léépéﬁezizhe suffix
‘b whikevise, prqomfeslpd&&hd@ i feawouBd Up @Reat&OLhegliAl-o printing
Statloﬁegg 4871 Tl%ee %%b getion reel 48 is then slit into
bobbi ns.” The bobbins: ar e USEFSf BFwrap fitg “idbaees the suffix
'C". rods during manufacture of cigarettes in an otherw se

LonRNtd eanal The. aratus_at each of the three
gravur e lprl n ?’A%urset ;bt |lgl%§ gﬁt-zllon464 s B8 BRPPERTYE includes

a  graypge sgivgipfer t 9rmmarelkled agpecgaaene\aapr dhdigled | oM ldotation

(clockeuféi ga tcdesgiddhg.pre Lf., Lhe or rintin
stations indetail , F?Q bei ng unéler ood fhﬁfo’t“ﬁ% 8t Hqrizontal

aX1S. gr aWRft e FPEREIHY SYAthdnscdiaveucoamen deatheesroUd£SS$0a is
T he fi
patterfédeiw S Aol e ce%gattlér edc‘%qun the Lﬁ%;g%;aﬁt fhe first

1a Srlntlng statlon 4 use re rence M
YET the Yuf PF%s 220 CordaupohiPmyl f eadumencof ditemisetonshgraving,

electr@ﬂi:&yu&ﬁgﬁvﬁh NGt Hd%rg) e
surfac g erQCe nlutr?l’er al bl’jt{ W | AEA{:UéSMel![1 he Sufk{é usegas to pattern the
T %bvi o, ITCYHF B s FORRIRY f edthsr ed rofmfdmeertide o ghavebRler 50a

is detﬁrmiﬁémgmﬁﬂuattlhaﬁ 46 Wl bnuseribe, s renc
will use thensufflc‘%e‘i G l?fL?hSE ghe sum of the

u
nominal ‘gssuraélcﬁrﬁﬁtwﬁﬁnspﬁ{l‘ii%nphlzs Ehe h@%rmi@l nchuml@,s for each

revolutgqu.wu:rfe t¢1¢| lrbﬂiEér oFod Oltlkﬁrt 50a §£@r1§ln{k§é n
pckwise in the errbggl ment shg\/\n%lfl %qgfé Eﬁyers of

tig
the ba cpsta%ouﬁﬁ oerBﬁ?a?l%Bﬁest feTHBP®eneral |y cylindri cal

AQURWBE@&JJ‘OI]I h@lmcﬂé:em@als sncRatter ped é&r?ce%ukgg%:le?n on an
| ayer

] flnea ive_of the first
axts p%[%eesl éo nven oﬁ’l g’i‘?grré\}l Rg, ~CReni d&l semgr apbhgpations,
the lm@@@tlp@mcvlen@mwm LilddRbobOnBheALAN0 16aNREIVSAL Lrace.
The imdRLLEER LIE Siufa ?e of the ravure cyl i nder.

er}én e HTET 1585 St rﬁhﬁeé‘%&@h 50a and a

backlng:::qlglu]jqr |F54a;ﬁ w?fl;utCélngi ausd i mbﬁn@édtbﬁr suBt&fiddeon an axis
parallel to the axis of the roller 50a and which counter-rotates
relative to the impression cylinder 52a. One of the functions
provided by the backing roller 54a is stiffening the central portions
of the impression cylinder 52a so that the uniform printing pressure
is attained between the roller 50a and the impression cylinder 52a.
The gravure cylinder or roller 50g3 and the impression cylinder 52a
cooperate to define a nip 56a through which the Paper web 22 advances
during the printing process. That nip 56a is sized to pinch the paper
web 22 as it moves between the gravure cylinder 50a and the impression
cylinder 52a. The nip pressure on the paper web is critical to ensure

the correct transfer of the composition from the cylinder to the

paper.
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nom nal di stance between bands plus the band w dth.
Thus, for each revolution of the roller 50a, that
WO niogge@B2 nunber of first |ayers of the bands PGI/IB2006/002653

printed on the cigarette papgr. An inpression cylinder

52a is nmounted for counter-rotation on an axis

parallel to the axis of the roller 50a. In sone

Appleiseavpbns 584 heoninrm'mess:imn TGy mi- lﬁdemlﬁg?acémpdaides:ladlscussed

n r f eSSI on.cylin
above LT ey Saad O BHL Bl ey PR and B baCRTHpLr S0
commupigtdtes H4gh ahfehabd eabsop n@ﬁmt‘fédcmorlsr otpabhlon adn handllng the
visco@Xi 83 PRl allalhdt Q:&rrpgsf?fgigh of the ral efoggﬁingoﬁgosﬁ:lon may

counter-rotatés refative to the I npression C
then Bdgv EReaofsuihieb:unktdorexfeegeded 2by Wlhheebabm tgmperature of

the f{Phl®rm4d Snpbdid:eni ng Eh@v&@éﬁ r@é L 13Qns saf ERheqy range

i mpression cylinder 52a so that uniform printing
of abpwlessiiCe tics adouhi ALY bet wien tthe W@Isd:es;lt@t)aomnmet e 1m- forming

ress 2 1. ra I|nd
CompOéﬁﬁ I %%a ﬁgggﬁe H%p%ess?\g%ﬂcy%l A er 523a 10&? Sr 4ty gravure
printing defA%@léChﬁ@eCS@éDOth ougbcaditoh fiolme gpapere wedin22ng needs to

be 1e§gvﬁﬂgﬁsa98[ﬂ:ng ﬁf'a?'sor .”ﬂ)tolcrlbg pr o&reesf%‘raghgt Q%Q %erél%érsature of

si zed pi nch paper web 22
the f%}f@“f@rﬁ‘}ﬂgec@@mmpn%a sk aties ispptbssi ore cxilsicndery is less

than ax%t BNEpRLPY Predssyre on the paper web is critical to
ensure the correct transfer of the conposition from

UhéleyPi iR RG et Meapapeichangesera?si rissdieoheidis tthemay be

desirddld™ dOr MAG16RNMPRSLLLLN disStisSieshiaBovef orthgor ¥ Rg- forming
bands on the cigarette paper. The resérvoir 58

compoigmhtiini L&t eSS FRETEAT afPe plikpeE0a whieh |@<a@m1&b| eheating

elemerﬁfs hatd| d0ig 1R Mpseus: o il fr Mg ,eRAPIS EhQnre;—Qf\rOJ_r 58a
filmformng conposition may then flow to a suitabl

€0 maiRER T oA RETA 60h NHIEFES EHE (SHpEat fi-bnofoThes Composition.

Placerdddumdor ﬂh@gtﬁ@MSl&dJIQﬁtll%thQVahed:h%o Adrat-vbt | |5§§ has the
of about. 4Q0C to about 900C so that the

advam_\fl%ecé% kg'Pgt REB™ | PTA S n G EoMBEERt1h T PSRy Simpler

since tt[hea pluﬁ@elsomhn@em irtstbhabd ecHOre QA iy | dHnipBgitford at the
high g ab ove, th SCOSi 52 for gravure printing needs
ahex o HETRLY PRERCIL Bt é%f%zé%ﬁl%ﬁjratuﬁﬁéf SPaBRSS the film-
formnt_c,hecd;rmr@ertabur evcofldt ke rbabéiynt ber mdaageaormﬂsl ttil'SHi:elfére, at the
ess than a

tower SR By O P T, Sty 6 R ST B ger P pgeasivoix
58a ofFsidi st| egmakatiet emy bexaiespeableeat o ipr W denddreshBl that the
thermalong$ﬁd1%|o%gn8f stths folclctq}f %rtm ngtemperature selected to avoid
scorching the film-forming composition. Scorching «can cause
discoloration of the film-forming composition, and can affect the
film-forming characteristics of the composition. Thus, scorching is
to be avoided while the film-forming composition is subjected to
thermal conditioning.

Regardless of where the thermal conditioning step occurs, the
heated film-forming composition is delivered to a suitable applicator
64a that spreads the film-forming composition along the length of the
gravure cylinder 50a. That spreading step may be effected by pouring
or spraying the film-forming composition onto the gravure cylinder
50a, or simply by delivering the liquid film-forming composition to a

bath 66a of film-forming composition that collects at the bottom of
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conposition in the reservoir 58a itself. For exanple,
heating el enments and stirring apparatus may be
WO p@resa2 i n the reservoir 58a to maintain theP€l/sB2a062653

tenperature for the film fogging conposition.

Pl acenent of the thermal conditioning in the reservoir

58a has the advantage of naking punp sel ection and
the gpeuaki ny liegekr eitent sbaivaehertiss ngeatives puppihda ne@@l and a

h le t fi rmng._conposition at the hi

conegtlpé%og?tgy asgg0| a%ﬂ&naefh Swe £r;@t élr?ﬁéreatﬁtres Phet eprem""ture
coolingeoff jthwef opmbeel womposi ti on woul d al ready be heat ed

@@gerém ef S:rh% @Elié‘:@cdrom%'}aw @é{cfsy v@glg%rslg around the

thermal “conditioning occurs in the reservorr
gravuge gepjadicat 60hehp @xeiafigesubliciant ito icopbetanthet lbatth 66a, but

to a hbggiderdml andi Eh@nﬁtﬂgl ng%ﬁllho%%g(mg o%l%%r 8bY" € When the

selected to avoid scorc Im
bath cBfposterehes Scdtchitey cafi cabse dpstetirmt |Q)7ha of ftilhm-forming

compoid B ObEFh NG LRAMPOBLLLAN, sangd-L£ah @khecli thee pottom of the
filmformng characteristics of the conposition. tlth

aPPAT I cllﬂaﬁﬁ §1%Q BFdeavBPIREY M | 882 he f TSt or Bicg fllm forming

compo@ﬁfﬁpﬁﬁl UlQBuILé}tééJth@ﬁbﬁght octdherghc6e9di {4 NPT and  can  be
dl ess of where the thermal conditioning step
malnt%‘dgﬁiﬁ 2F (e tRBAE BT FR R arlﬁicﬁﬁl*&ﬁnbiﬁsﬂflﬁf ofR§@nal conditioning

appardald \wakedst6d aalsdiict. abl e applicator 64a that spreads
filmformng c 05|t|on alongthelength of the
é’?avfﬁ‘% FANdEr 8 Yfgio ndfrat >4 Spr eefittg st Eponayi $fe through  the
applieftfeact edabyarydki ntgh@r baanayaerég t BBe f i diMnf @5 Py compos:.tlon
05|t| on onto t gravure C }Ellder 50a, or sinp

co
2dherqs, ol TRerT Hy e Ofi GHPdIFRTRT of i M edomlssi PPS%uGFél‘-’a in the
lmprewIdMSGMOUﬂ.décﬂlmeﬁ:@lim ng @@tf‘ﬁﬂ(@Sltﬂ*ﬂeOlbahbat coldeetSratation of
ot ¢ fth ravur I i nder_ 50a, between the
the gé%ﬁlvlﬁre cy ?nde?o%d:a V&R ccﬂll 25 TBYES '\;I/X?ewee BYrPHgEr Surtace
past ﬂayubmﬁi&atd@dtbn plaai/aervthpr eﬂ'hbudectm|bllagieoﬁohhextends along
t-he coI | ector 67a e . .
the 1&9%%0 Iy argouﬂg ? HFSvhr 8Rof T eP°Bba Sﬁe Bﬁ? 1S wipes
the swypfddecicdnttheo goelrhectcitliadbat 0664, I]h)uthiso veayheitgbtse portions
t gr li nder. _50a. en
of th@elggfggﬁlﬁg %frﬁ”é%é:];ﬁ ﬁa iﬁjeat &\é#[ﬁ% 9:¥1 qogtgpor 89a01ng between

es theto the col
adjaceny mbemdsi ngScoﬁ‘p@smttlladﬁycanﬁE@W theaughrfa di@i n £68a- forming

compo@lttltople b&% m Qﬁgf%dapp@fﬂ ohs bgf: ktl.hgt Itan%rr es&l&%der that

8a. fhus, the film form ng conp05|t|o circul a
deflnft h%%ghaltl% ‘Bhﬁirmﬁl{vgs:staalwaaﬂeaﬁawea@ beermaint &bnredudl of the

film- @yn{ﬁgl @oﬁlgéggﬂlrg)gl viscosity by the thernal

condi t'i oni ng
As the cigarette paper 22 and the surface of the gravure cylinder

50a move through the nip 56a, the film-forming composition is
transferred to the surface of the cigarette paper 22. The linear
speed or velocity of the cigarette paper 22 matches the tangential
surface speed of both the gravure cylinder 50a and the impression
cylinder 52a as the cigarette paper 22 passes through the nip 56a. In
that way, slippage and/or smearing of the film-forming composition on
the cigarette paper 22 are avoided.

When the bands are printed on the cigarette paper 22 at the first
printing stations 42, the heated film-forming composition encounters
cigarette paper 22 at room temperature of about 23°C which is

considerably cooler than the temperature of the film-forming
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appar atus di scussed above. As the gravure cylinder 50a
rotates cl ockwi se through the applicator 64a and/ or
W0 b@7loatsh2 66a, the filmform ng conposition adPeT/ER006002653
the surface of the gravure cyj{inder 50a, including in
the i npressions provided therein to define the bands.
Further rotation of the gravure cylinder 50a toward
compogiisiamn,p H6a ,Makestt M@%cyl:bndebususﬁ‘az:e pasén acsStidablwith the

doct r bl ade 70 The_dact o de 70a extends  al ong
papexr %% Iotengtth e taﬁg %r%@uoré J{/]I QFméﬂ%'l F%‘“ﬁﬁ?ﬁtﬁf’ﬁnéﬁ quenched

to thso tehgerasuwé pes the pupéace2of t'ﬂ]ﬁtgr@iétdlbﬁlﬁg| bBE&Fs through

t hose port i ons t he gravure
Severélo he%gr E%)rg %Naxytprd)ecfelsse t R& ngﬁhﬁﬁfsr%am ngCbEFREEN22 has a
Suffi@cﬁrézdentlmqadsth@fmsserratasalwnemm q:mmba&iedartooft}tel’letlﬁid:}{ﬁess and

. f j , Le ra d porti

viacn! O A9 SOROSLLQn ce e L8081 SVESL DOKL L PN b0y materin
in thedbant ecqwiiaityatihe thaSGame@utdtLafe teerf itbmchtokBinpgrature of
the pglfgéqaoz?éﬁi@ﬂ/ %ftxfl?tgl taEglgape&hgzt%m?% ame sur f Caelr near

ravure cy e throu e nlp
the ppperf |2I2m5FfEﬁf Ry éﬁﬁﬁéi@qtﬂmrl@It r a0esf esr@dspowcehé below the

tempefRCEOEnE NE; G GRFRLLE RARSL: 42 on gﬁg éLll Eeﬁﬂe gravure
or velocity of the cigarette paper matc

cylindemgeiit | 8P SoPtéee §Ee@ﬁ‘béﬁn’boﬁhrt l#d sgr mpsseyl |1rdeadd1tlon

movem&2a 8Rd the LuprRISi ON e¥bi nfek p2a c%/ilhﬁsrmsq)gr etle 11 as
movem%tl per 22 passes t hrough the 'nip 56a. "I n that

pPhgdland s rekbar P§esf A2heaf59m PBERGING Contrlbutes to

convecﬁﬂ%oﬁbbl%%f t-he Eiﬁ@f@ﬂn@ngaﬁ%egl?alare avoi ded.
g% n the bands are printed on the cigarette paper 22

°t fempiTet 59?}&%96%#% oFfs BBOSE hBeheatsgnsier mechanisms

caused | lctef OF MmO G@IARGS] hd t¥TiQACOUPL &SI Cicgar ehd € PAREE22:F the
oom t enper at ure oﬁaabout 23C which is considerably

cigar sl GRChaht t he 'PenBot kLT (ol FndLFFF rfayer of Che bald tends

to bifdrwategcarpodid i GNm- Eoﬁnln@lhﬁuﬁpo%@gohos@bﬂﬂitMWater does
Qnt.act vvlththe the tenperature of the

not lejrp%q: %e 1 . 08s é% he cigarette paper
Fi976r mong - € oo tai 3 § Jhehcidd g hé g pap
22. Renmperasuirte ofidehre pﬁtheZE:LgJ:l‘éHteqlﬁ@%l?rl D9 @0PUESL1y are not

O h se er al heat tran rocesses or nechani sns.
Wetteérq)é/ ld%‘pe 3 R4S a5 (FFEE eﬁ%f‘g F%‘?g‘il StEr WRFPnaRs stretch in
a waywhemitodpaded ttco wineltduisck nesisnidnchowi it /b tdﬂ@clé]l:q&@t in the

t ban that thefllmformn mat eri al
c:Lgarelt@é ga%gre;% Ti b?a? ress:ton (@f‘ajtnl?Fg %@gr SER tcmé:lonally be

cooleq;eﬁpergpgt@exﬁ qduglpaQEe rgﬁﬁaﬂlm;zaﬁlwmﬁ dimetieat e Ym- forming
composg@goﬁegﬂeEﬁgL%f%é%%tegrpéggy. Additional techniques may be used
to reduce water absorption. For example, acceleration of
solidification of the film forming material may be effected by mixing
alginate with a calcium sale, such as calcium chloride, in situ or by
exposure to ultraviolet light.

As the cigarette paper 22 leaves the first printing station 42,
moisture in the film-forming composition is permitted to dry. To this
end, suitable arrangements (not shown) may be employed.

Cigarette paper with the first layer of the bands printed at the
first gravure printing station 42 then pass over an adjustment
cylinder 72b of the second gravure printing station 44. The gravure
cylinder 50b of the second printing station has a patterned surface

that is designed to print the second layer of the bands. The depth of
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the paper 22 and the gravure cylinder 50a is al so well
bel ow the tenperature of the filmformng material on
wao b@7se0s8ace of the gravure cylinder 50a so copCT/IRROQ6N02653
anmbient air also occurs. In ggdition, nmovenent of the
surface of the gravure cylinder 50a, as well as
the vement o the cigarette paper 22 after printing,
p%’iﬁ’ﬁ’ﬁ 58t ¢8°t GUEbRVRCRT \idiec GERIVHYE oty Y irald [50bf dsnBagected to

be abeateni.al tl_ﬁhe@; CEHED| B8F1COoQF | @Qeefpfa%egrqu duhasg hPlrst] gravure

c lln(%eran % %nl spe causes the film formng materia

Y ETSUPPAe bPet Fecergarlaves mfpethQZbanérdnawlll be

coextegaltvlengmf \II:h:H:l’fl rat | ayer ofrddrechangst Qb@gent) and
onposi tion so t hat tﬂ‘

r .n the filmformng c
coext GRNTP (Bed St phir R SHaBepLyH I PEUREaaCpESsPBDY: movenent)
with Glag ufftsr, ldyerci gareid ebpaper 22 §§axﬁ1ﬂeesd~§}1tmdfe'rb%%ﬁ of the

pf aette pa 22ty|cally are not” wetted
secon 1(::Jr:][?ttlg][gguc U extggnt MYSrat lfeﬁfeefPFSer%e waPglakrred Wlth the

gravurg cgilthden S0aneyf tﬂ’l&t ﬂleadSththhaﬂ_:j nessd oW k8Kl I R@i1e various
tech dLok g0 e cigarette paper 22 . The
ec nl% ok ggguﬁﬂ'}% éﬁ%ﬁﬂ%ﬁ ?1.”?/ %réov&rbot{.%dtl}qjse skilled

| MPressi on cy
in the Lﬁrtthe#:hacééjlleqf‘laM@tgeiyah.nﬂelzaTZkDI’tahf Heh@sEul Bbf Q58N correct

+eQRpgsSi ti 0 t p I.tional
regis t echni quel\gg?fr?a@) %lggﬁg% tt% ?gn%\t'al? &t d5SoFpPRBRELFGaper 22
betwee@xéﬁﬁl Bip attel ef ath@nfnfstsqimdltﬂngattm&f 42h%rfd| lthe nip s56b

of thd %re@bﬂg ﬁPII?J:L'I%' s'E%hBE ﬁifg&;%‘ b%n &:ﬁ ?ie éapﬁtggzlsF.Glon of

th a calciumsale, such as cal ¢i um
the aS?uWeé%Fpo%Pemﬁ}’ ul7bavi oBet 4dphttings the @o@atebﬁe of the

cylmd@apeanZ Logues,yd g p ation 42,
Coeq DI StUT e i nﬁ%&ﬁe &L I m f ag?%qnéé%én%%st i oj%nlrSt Ferniteeegd print
sta loP% try 24T62RNhP %CHHLG‘@Ql eadl d famegngement sidjneteghown)

Amyhbe cegpl-ovad Fanet L6 0a first. layer
42 1o 0L, Lhe, bands prlpnatged at the i P%Otwé:glla%vbsggoprl?ﬁ”htgl g station
stHEi A9 (HeRtiags wéionn 4§dj ustareht loyidmdey mposition

appliedf at hehs esahdgpbav e endrdddiRg shahion
avur e c%;l i nder 50b #) the second pri ﬁ‘télé%gmsetn% fdRe to dry.

r
After %ag SYPabt 8F néles G e e Hat r@Jsleé’es"r’%ﬁ}e@Ift(bhprlthurdh@rlntlng

statlolseeendthayelig@feﬁiﬂe pands . 22Thendapt hf thy % p%{c!égc% L third

e rfac of. the gravure_ cylinder 50b | 0
prmtl’%;% BhaPT 16 s tHRet Rt Hogert pk ‘Heﬁtb@msonstamolled

Ther Sta'gtmaa/m}dlﬁmletrndeb Eﬁathgr@ﬁﬁfcﬁ%ﬂ@nt—hﬁ% §€%9€<5jn 46 has a
pattenlli&/eé thetha%n be coextensive in wd
directi on-of Pap ?Sﬁ%\?g-mé:ﬁt Prfd Cdextiénsidvelaner of the
bands . | ength @epthh@fdl teet paBtéransyerge t gupapss g@ve{fﬁntéra\mre
cylinder 50c is selected to be about 2.5 times the depth of the
pattern on the first gravure cylinder 50a. Preferably, the second
layer of the bands will be coextensive in width (in the direction of
paper movement) and coextensive in length (in the direction transverse
to paper movement) with both the first layer and the second layer of
the band. The gravure cylinder 50c of the third printing station 44
must therefore be registered with the gravure cylinder 50b of the
second printing station 44. As described above, the adjustment
cylinder 72c¢ can provide that registration function.
After leaving the third printing station 46, the third layer of
the band is allowed to dry before encountering the idler roller 74.

Additional printing stations (not shown) may be used, as desired. The
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with the first layer of the band. The gravure cylinder
50b of the second printing station 44 nust therefore
wheoormeisst ered with the gravure cylinder 50a oPCT/IB2006/002653

first printing station 42 . Wile various techniques

for assuring that registration are known to those

skilled in the art, the adjustnent cylinder 72b can be
ClgareﬁﬁﬁiHﬂ@easgarWﬂthnﬂ&@meﬂ@gré@yqn|hmmdswb$ethen collected on the
colle@@ﬂhi%%%?rﬁy the length of the cigarette paper 22

tween the nip 56a of the first printing station 42
Eﬁé bRads| PO 588 ofrR Heed eticid aprliowt iargtstgtigbh. 44 For example,

he tBERENESON iR LY GEL Sikhi0 t t
che tcyllnder 726Eﬁ;¥ ggj%é%lﬁ% Fﬁé Q%@%tl%ﬁ %Q&#ﬁéﬁgﬁynl to about
®

15g/we\iqndée Pebti petySregiost £hei bandret een RuREeipbdy, the coat

welgh‘@nrgays%‘é)%oﬁr&' Q /et at 'T/@J.r1§1 4205844620 Pei AR, e\‘{:@l@ M exness of
necessary, éuste As the cigarette paper 22

the m%@@sayfelroﬁ?ﬁflﬁ% 3 c%prﬁ)ntﬂrﬁéeﬁ%ﬂo’rﬁ A£550 thga ehpye 20% of

the tRI&KHdIRY o3t ahkoRidbrethe pddd,f QLAl RAYCORPOSELT PRan 5% of the
lied at the second printing station 44 has
thlck%%P

i°0i EAE TP R TSUPFPeAS t et dddichgedve?t the first layer 32

of tladl] &&hﬂensorc&ﬂpa&eﬂcl@f de Fhisd RIPaRUreg sEaMdi0ly station,
nters the nip 56c¢c of the

the ¢ ar te paper. 22 e
prefe?%h% 3 ?Paﬁloﬁf4§%ﬁh€Fga¥?ﬁ¥ﬁlﬂqafrl§§éFkB?S?heand may
be 1ebandsam51ap@f|eﬂe atgaﬁﬁﬁﬂﬁypap@yltndeknéﬁ£ of$m®£ it is seen
ir nting S a pattern surface at
chat EBoGEERGRS o bt CHE THESEN FCT agér P the e ion to the
thlckﬂéﬁa @éptheoﬁnddnayﬁagtetgaxﬂtdehgaﬁarface of the gravure
et 50 | ected. to
B R ot b aCara oA i TTREE LatBoir BoLgTI R o of the
film- Bﬂaunérebepahky1qtheese¢®n@ lsayethaatetihe bargsiiwigil , behen the
film- J%)rqﬁ&tn n o}ﬁgoéﬂ:mrgtbs (%{lgeﬁcﬁlee di retc:htl'll (()nn%%ﬁgapo% gPe cigarette

Coext enstva il &n € drrectron
papert?%nswequeﬁqupapeﬁbmmaeh@mtéfvWHd1gﬁﬂlblmﬂe Bbmst of the water

from l:ﬁ eé%@%& %'i%ns%ﬁngr% xgt!s oéhéé‘%abc%ﬁld frmef%%’%‘v%{lg fibers of

rinting station
the C%%ﬁﬁﬁﬂt@rE@b@rregﬁhﬁaaﬁédewktﬁuxﬁhﬁrgwaduﬂescwharpha815®b1ty that

prlntﬂ{g tdﬂfe tﬁ@cgﬁge&fé nf_Illtﬂ\g fét:ﬂﬂlé)rbo‘}n osé.\élgﬁsvﬁfllbel%a%bggeYNav1ness

he adj ustment cylinder can provid
or Otl?@@%waf%wern?neﬂ 6he m@q@tlm@alvam@f-q lsd gBhEEde paper.

RREDL | g $3@ldeQB 46y ﬁgﬁlﬂé'”l{ﬁdleaygﬁﬁﬁeggéeﬁé q Iaécordlnc_:] to

allowed to dry before encounterin e idler ro
this dig@qstrengilbribhtFoRPLs04 |t6n§h?%t81§lﬁd\ﬁﬁ1) lﬁtagih@eart "From the

foregdisRfl, aasc:desiibad. tl:féecgg@é@ést eyPRPehedrMdislNee  summarized
multi-layer bands is then collected on the collection

below, ag| 48.
Cigarette paper mounted on a reel 40 (see FIG. 4), advances as a

paper web 22 to a first printing station 42. At that first printing
station 42, gravure printing apparatus prints a first layer of the
film-forming composition on the cigarette paper 22. That printing
step includes heating the film-forming composition to temperature
where viscosity of the film-forming composition drops below the
threshold for gravure printing while avoiding temperatures that could
scorch the film-forming material. The heating step reduces viscosity
of the film-forming material below about 0.2Paes (200cP), and most

preferably to around 0.lPaes (100cP) or less.
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The bands 30 are applied with a | ow coat weight. For
exanple, the total coat weight nay lie in the range of
WwW@bwaw2332 59/ n2 to about 159/ m 2 for the multiptEIB2006/002653

| ayers of the bands 30. Prefgrably, the coat wei ght
may be about 2g/n2 . Wth those coat weights, the
thi ckness of the nultilayer bands 30 (FIG 3 g(

Bref beabrd fisln-dozmimancamenalition éf epelied ckpesle opatterned
surfaéé"eog' gar eLl g Papelra Ak n%&l@ﬁdéles%oghan 2 eicdd®n of the
hi ckness of the cigarette paper. The thickhess of the
compoernatr@tn cay Ehe IR iGIerPRE BARERSD UypPPedcFPMRi@hedy Sy pouring or
sprayng{gavf%@ Bhhp¥didofit 3t Gthe PofRIABLY dusche8Sokhdy 4%ving the
the cigarette paper th| c ness, and may be | ess than
Patterf%dofsuffﬁé%uﬁwfﬂe aphpbR hiReatess comRpltiqn | s Regapdless of
the apPPdcdtien eekegse Ohsddie ef;}td’e%ts lR}EbsiSisBld Wibed from the

relation to the_ thickness of .the under| cqcretbt_L
pattemned SUrBsCH Lt ithg BRRVETS rﬁYfléFﬁFﬁgg'Q:aor‘f’d% ? ‘%ﬁ ade.

Qﬁéf\é&ﬂﬂe&ati@ﬂe Ofrdétzlaelﬁy r%dﬁaréieng%ﬁomﬁngrme roller 50a

cool in enhanced. Accordin , en the .
contaqiy niior MG Cop Siorroh F's PUEhCREd dt THE s FFspghofhe nip
56a. tTie=wd,gamnhet Felpafeimid, camgeélﬁxunn&raﬁgfémﬁiﬁnmmo&hhhgatterned

ds sone _of the te from ec:o tion an .
wreadl ortis (FAV AL &Y {PUR cier (he i 5PETar Lt Hb el 2 and is
quencl@stcg&’_ﬂ}e_tdc&ltlaapenutﬂ'hi:]Se et fecteticar plaper ramhuﬁm& .1 he}'el_atini zation
of thgo%‘?’in?—!g“ onnt%h?%) ]g?os:L L ng Of tglges%gy ff éh@ g'rggte paper

CONpoSi °6 Walviness of
22 biindperaftedtaa@ms a npedtisiomesed t img bm@jedam:gamt teepdpém-forming

compoNli & the gg&ge%ﬁef wat@@klg&teﬁpﬁ%% clygar gt t hoA2NBE  does not

accord| ng hi's di sclosure w be appare .
disrugkipleewrithyt b8 et flcemethe papegeindg Cdesmcpcmklam,g,t Waviness,
and/o rRGESS 1 I | neverthel ess be summari zed bel ow.

garette paper nounted on a reel 40 (see FIG 4
gﬁeaﬁeéstaéaﬁﬁ@ab%roﬁeﬁhQZbQQﬂ%i3qrﬁﬂﬁnpﬁﬁﬁﬁﬁngssﬁ gi ghgarette

paper4§2 é&nﬂﬂﬂesf 'troStadQ/rahBte' ‘Eﬂr&ﬁé‘ﬁ ' Ok 4};%1119:&%&”0 erations. When

printing apparatus prints a first layer of 'the film
the fiigehi Agvesnpositaondotedhetei gakett e2pgpePR229rFHYre printing

stati®f i BLi R@ester iddidesihratidy the fhhaafor ml@,g applled The
conposition to tenperature where viscosity of

gravure | GCARAg TomieSi t FRFOR oS bePBW 4t4heaf1ﬁr e'éll’ﬁ)l o iflgy forming

compo S @MH eudidl RideN@rWhEL S @VOL ding dLMEIA WseBdsh@tibed above in
could scorch the filmform ng material. The heating

connegk QN vedic E8e v f SEYs iR IoA PEhECRFAGR Fdr ni HEWFeter |téﬂe patterned
surfabgl oW abeulscBoRPagSa(RCE)1imiet MY is prepared so that the

thickness of bands it applies exceeds the thickness of the first
layer. The second layer of each band is printed on the first layer so
as to be coextensive with the first layer, both in width and in
length.

After the second layer of the bands dries, the cigarette paper
advances to the third gravure printing station 46 where a third layer
may be printed on the second layer in the manner Jjust described. At
the third station 46, the pattermned surface of the gravure cylinder is
prepared so that the thickness of bands it applies exceeds the

thickness of the second layer.
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preferably to around 0.1Pa"s (I OCcP) or |ess. The
heated filmform ng conposition is applied to the
w@adormeesezl surface of a rotating gravure cyli nPET/1E066/002653
Application of the conpositjon to the patterned
surface may be acconplished'by pouring or spraying the
conposi tion on the patterned surface or by noving the
Wpat t T Neths uddaiced Nryegh habat heof hedpegfl on the cigarette
conmposition. Regardl ess_of_ t L Lcat.i chpi QUEpsequent
paper ?u%'edi?heex]%"?ips%f cl n'pwéjéj‘lnt%i on is Jvlﬁel&%gg#lgm%%e Eﬁ)gt ‘?gfnggb =
use in Sidnbdeetafe tdfe cggawvemteescyl i nder 50a with a doctor

| ade, Jhereahter rRLatiNg SULfRCe Ohet NELGEA¥ES with
Tg?)l F%me%oaéndg rl{’tag’gfs{lgﬁcé faglévalnI{:]i ng cigar gttée. pagerﬁas ,
mathemdtti cadves tduooeghic¢ here¢isB6a. rTHideE, IERESEFIM %?‘erﬁi}ogy 1s
to be GHPOSLLLAN,L rr\%}ﬁ'lf% Sa%ﬁ?&fmi at ber pefh s fracenef geometric
the gravur e cylinder 50a to the Ci gar.ette paper 22 and
terms dwsd quencipsd - by Woone aghe Wi t RPIEgalt 8t LESPapRr Tolation to a
number,su“; ageg. i%gﬂé@'@ﬁﬂ o, & Abedd |H§stH%6IQSrance of plus or
conposition on the surface of the ci %\%&e‘tte paper. %2 fially'
minus BRknds Simileasy, aspek t FBFMDS 28 heIPRFE WAL er?ich tipstantially
are intehAEEOTHY NG, CRFRAST tHRm ddigle thensaber sonteat agbociated
the conposition does not disrupt planarity gf tt.he which is
terms gh@areri@tpaper "aht TAUSR %%dieng?aﬁ%W% At NG5
consis%@ﬂ@@i‘tﬂgfﬁgrﬁ,e_ﬂ‘dnﬁ:%%i.?}l;aYﬁd&%ZglEaﬁh@g_ bandst 30 ghen
rres _as e cigarette paper contj nues advanc :
Ithredgh oMe 25r iaiPPF‘ﬁﬁangPaFPBﬁg. SGored i ¢ oS aa%yg?at this
Specifi’s%a%@ﬁl dgi@ﬂrhiﬂets eat Qfe?w,g lﬁ@@ﬂiﬂd ?ataﬁurmrpsivmbiiag progressive
~station ere a secon yer, e bands
mul i -Bpp | BELATHERERSY PO nt Py et A e Bhateratd, those
skille@nd ihe fuid m af®©r ntAgc compesrbuon wsddf v iprscessefiations,

.in the sane way.as. described abave i ct] Wsthoe  h
substifypeq rﬁndprier‘ﬁ)t(’ilﬁﬁlﬁtasti SRS, %8%\/2?,?9% péas%%gr n.edO ©
invent$UhT 86g: ofatd@eztcardcgiloadiren cylld neri’ed Asspriapgdoad above.

so that ,the thickness of, bands.i pli&s exseedsaifCacions,
Accordifgtkness of t?f%’]ﬁ‘elsrsgy Ilélyée?l.géci'htgh%gcoar}g | ayer of each l(,)né
variathang, | sugrdinuedons, tdel faquivalayer tdwtagaild pethin the spirit

coextepsive with the first el t LN WodbBe@Nd1bns, be
and S‘F‘?ﬁ?gt‘ﬁg kp?erlnffﬁ%tﬁoe%’onéél g)%g%/ ot ?ﬁe banc?\gbdrigs, t he
embracedgahetdley .paper advances to the third gravure printing

station 46 where a third |ayer may be printed on the

second layer in the manner just described. At the

third station 46, the patterned surface of the gravure
cylinder is
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prepared so that the thickness of bands it applies
exceeds the thickness of the second | ayer.Wen all the
walearned3t ayers have been printed on the ci garPCT/82006/002653

paper 22, the paper is woungson a collection reel 48

for subsequent use in manufacture of cigarettes . The

ternms and phases used herein are not to be interpreted
cLAIMSW th mat hemati cal or geonetric precision, rather

geonetric termnology is to be interpreted as meani ng

approxi mating or simlar to the geonetric terns and
1. A:@rhgep@tste VWeepeishegterm ' about' is used in relation

£ Q. 3,py dfhgmg d iepdedathal such number has a

oferance o us or mnus 5% Simlarly, such terns

Qapgenwmne}* sundourdime el PPyecared nharted & &OrOSltY of
at 1ea%@C%'6p 283008 hypLegc] Sl@ax?’ﬁ@'éf‘%?lﬁalﬁ'ﬂ? 3%S¥ehake@dpaced along

terns and concepts as wel rovi de _reasonabl e h
the tobatFouledwhPeR | BTSNt KR SForE (GHER BALALed With a

gelatlﬂggéc@r £IBANM i nbt WMnddosReY6Re tapparRnt tuhdnNosdbled to room
Illed in the art that this speC|f|cat|on df crlbes&h
temperppwre uSETER I APRPHORSIFPESGY  pROGHES e ORtiF t © range

of 0 tgréggmpqu@gr@@ggnnukg will also be apparent to those
skilled in the art that nunerous nodifications,
vari ations, substitutes, and equival ents exist for

2. A/ardl%§e@§@ecat<ﬁtogfilh§e thvelitbdian thathdaie beba film-forming
described in %?%Fdetabled descri t|on abovj{eaT arch, alginate,

wateriadcdedisfgryte ek pF e SSPYPI P ﬁﬂ%ﬂjﬁhéf such
carrag@edbh| caldroBEn, yRddd, oral csubstarbohhbas, arhaditrates.
equi valents that fall within the spirit and scope of
the invention, as defined by the appended cl ai ns, be

3. .ﬁﬂhﬂﬁﬁeﬂtéh&&g@%erAb&Bcxm@risAngigarette conprising'
a tobacco, rod .havin

MRARSE VERr PR ngg?JﬁOSJt aeté%%ggg%g a%?o\?lltngoa porsotsal £y L
of purkeast 20 CGeneist aomnithe, Webvi nghe pleodal ikgingf generally
parallg?n%zlgs aced akx(?nrg ctbllpe %I? GO bryo% lﬂaQaGQSQQIYé@gexceedlng

one Iayer prin Wth~a ge |n|ze
the wﬁddhnbﬁotherhpndsn905|ﬁe@ﬂ it Yt q9§lgom#m#ﬂ(ﬁﬁﬂ9§6 P6 poptFarette

tobacclo np:?éc?t urgacl){vheﬁgﬁ(? p%B‘éﬁu@&E siLy tgl%rlgﬁgﬂlﬁé'@ b@@@m forming

i thée range o 15 Coresta units .
compos&blbgarEhdUE a@t@rdﬂwﬂy t goeled mte whedtei feTReT YA Znd which

comprlf%oersma%g 1@3E§r Lab 'léyé:% echefl fHOoPIRe 18y OURr &SI ld Nhnd and

tarch, al ginate
underlying paper being in the range of 0 to 15 Coresta units.

4. A cigarette wrapper paper according to claim 3 wherein the layers

of each band comprise a water-soluble, film-forming compound.

5. A cigarette wrapper paper according to claim 3 or 4 wherein the
film-forming compound is selected from the group consisting of starch,
alginate, carrageenan, Juar gum, pectin, calcium carbonate, and

citrates.

6. A cigarette wrapper paper according to claim 3, 4 or 5 wherein
the layers of each band have a composite coat weight in the range of

0.5g/m?> to 15g/m’.
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carrageenan, guar gum pectin, calciumcarbonate, and
citrates. 3 . A cigarette wapper paper conprising: a
w@apen20s8h having a porosity exceedi ng about 2BCTZIB2064/@2653
units; a plurality of bands gn the web, the bands
bei ng generally parallel and spaced from one another
by a nom nal distance exceeding O the width of the
7.  bamdgabette eysapheh teeemomerdrdiefgtle of1aivi far ¥heeein the
a r ach bangd | udi ng a gel atini zed
c:orm‘ooSIfL?’IQ 8?%? r‘ﬁ%%ghgo%osml or?@?hlat gel s when cooled to room
tenperature and which conprises at |east two | ayers,
8. ﬂn@lggfe@%%fat@@érhr t hechandqand uager byi rtgaa&aer3 to 7
elnglnthe range of 0 to 15 Coresta units . th
whereigi garéree IHeFper papet M ar@FAg %daa‘%er‘ﬁ%%a}'%‘f s on the
first tRgekayers of each band conprise a water-sol uble,
iIfmform ng conpound. 5 . A cigarette wapper paper
accord| ng to claim3 or 4 wherein the o film form ng
9. ﬁoﬁ'@QéJf\é;{:ﬂes v&%.'p@@kE‘@abé@%tch@r@ir@Jp:cﬁwﬂsalﬂtImgwl&freln a third

starch i nate, carrageenan, guar gum pectin,
layer dg GPUH‘% Y6Ret &2YShd citrates . 6 . A Ci garette

wr apper paper according to claim3 , 4 or 5 wherein 5
the | ayers of each band,have a conposite coat wei ght

10 Pnci9fd SEaRgET TP c’?ﬁl,pﬁﬁsf%g‘ng/er 7 . Acigarette
ba/r]amrerwebapeﬁdaccor ding to claim®6 V\/ner ein the

0S| t%é’pgr Bands dilsgofc;agog{ %gc%% ZLo§a’l;3:|.<§1sC 9ALELLEid pase

0 an
web, mea emamc'as fincdtdiag eat cbmactcsnet hﬁ&opﬁapetlman@f aasgedles film-

ayer, on the first £ ﬁ‘a&i ‘MﬁEQ&fu on said
forml%% natcci:cor in ﬁ %I%(Lm i eroel n a t yéLr s on

spaced héosm de}ae'lr :ﬂ_]@ aA Tlivgalr diaeaer aaty@@e cotpd sRIRPL having
gelleczi-1 uévcn c}é’% La%t% Ehgr@ééé(y}z %asbands di sposed at

i1 ons al ong sal e web, said bands
|nclud|ng at | east one application of a gelled

11. i | Q0 %ﬁte t #i$ih8 & cesdiddPnrof haw n(%tlonally a

een pri pon sal d spacéd locations while in
filtef] Lﬁaddhéab@@rl%tmdeln??é‘il@l%éﬁle ﬁé?ﬁ@tt@elwfféﬂpﬁﬁo?ﬁ claim 10.
contact with the base web. 11. A snoking article

conprising a tobacco rod and optionally a
12. A printing composition for cigarette paper comprising:

water; and

about 20% to about 50% by weight of a film-forming compound,
wherein the printing composition has a viscosity less than about
0.1Paes (100cP) at a temperature in the range of 40°C to 90°C, and a
viscosity exceeding about 0.2Paes (200cP) at a temperature of about

23°C.

13. A printing composition according to claim 12 wherein the film-
forming compound is selected from the group consisting of starch,
alginate, carrageenan, guar gum, pectin, calcium carbonate, and

citrates.
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of:

filter, said tobacco rod including the cigarette
wrapper of claim10. 12. A printing conposition for

W@ @anetsBe paper conprising: water; and about POPBAR2006/002653

about 50% by weight of a filmaform ng conmpound,

wherein the printing conposition has a viscosity |ess

than about 0.1Pa*s (1 OOcP) at a tenperature in the

Pafgehed 2bomaksngobendeqnel R uAtEEoPPPHT e XOBRET FiRd the steps
about 0.2Pa"s (20CcP) at a tenperature of about 23C.

13 . A printing conposition according to claim 12

RABRRTHS KEIRFERFDMARSY EBnPOtiFti BT BT ERI O t he

OR-OHPI LPNSIFStrb001 e St GhriahJinatieg eanpageeid .comprising a
guar gum pectin, calciumcarbonate, and citrates .

. A 14. ,
Vviscous nBEFRRNSOf SHEKI G RindeY EPgaEt tY pPEpE e ofipr Psifign-forming
compotiite, Shepsdohy: advanc! ng cigarette paper to a first

printing station; .pripting a first, layer of a

P11 m PSPRTE CEmsolnt f S TEEPIRYH 271 scous aqueous

sol ut appl1Pin Heo Ha@¥ehy £ e -ghirmahgacbinbsa f10rdl 1@ a patterned
conpound i.n(él uding: heating the film formng

E5/POLT 9 8PPl yi ng the heated fil m forning

conposbhtart iy ahpatiiennethgrayaretcy| pager ;with the patterned
cont agéicn iglggradé/g({lci ng cigarette paper with the

gaf:‘}nérne gravufe cylinder; and gelling the film

form ggltomposhei dnlbyfoomiract couddsithencityaretitmct with the

f i . f N o
G081 20 {289l el L AR SOMBAR! i son e
potndisgicat pleastity secohd tagaretse pheefiland ormi ng

%gggg%lé I 4N l%stth% fslercg dl fé’f%rt .o]f.s'thé‘ ﬁ&mggoﬂflir{gilgoﬂlgosition

Cigarette paper by gelatinizing an aqueous

on the¢jfinstf drWeNg conposition on a surface of the paper.

15.

A method of making banded cigarette paper by gelatinizing an

aqueous film-forming composition on a surface of the paper.



