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which are readily available from a number of manufacturers. The rod maker machine
continuously strips cellulose acetate tow from a compressed bale at one side of the machine.

Tow comprises up to about 10,000 parallel individual fibers that are crimped into a bulky tow

and that are compressed into large bales. The tow is then spread laterally into a flat sheet of
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filter egmMEISARIONOBBIIGA] filter segment; and 4) attaching the multiple segment filters to

a tobacco segment to create the completed tobacco smoking product, such as a cigarette or

cigar.

[0005] Referring now to Figure 1, there is shown a schematic diagram of some steps of
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composition useful for treating the substrate of a tobacco smoke filter. The composition
comprises a) one or more than one solvent; b) one or more than one polycationic polymer;
and c) 1) one or more than one free porphyrin, or ii) one or more than one free metal
phthalocyanine, or iii) both one or more than one free porphyrin and one or more than one
tree metal phthalocyanine.

[0009] According to another embodiment of the present invention, there is provided a

tobacco smoke filter. In one embodiment, the tobacco smoke filter comprises an axial length,



4 and further conprises: a) a substrate; and b) one or
nore than one additive; where the additive conprises
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than one free netal phthal ocyani ne, or both one or
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invention; b) allowing the applicator of the device to apply the one or more than one additive
to a substrate; and c) incorporating the substrate into the tobacco smoke filter. In another
embodiment, the method comprises: a) providing one or more than one additive and one or

more than one substrate; b) applying the one or more than one additive to the one or more



5 than one substrate before the substrate is forned
into or spun into fibers; c) formng or spinning the
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substrate fibers to make filter tow, and e)
incorporating the filter togllnto t he tobacco snoke
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filter accordlng to the grieddk |nvent|on [0017]
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[0018] Figure 4 is a cutaway, |ateral perspective view

accomphnying éigored vdeagred nultiple segnent tobacco snoke
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[0016] nvefigurer?; is[aG02MNayFlagermEpdspestiee Cietvaotaysindlategmadnt tobacco smoke
, perspective view of a second seam ess nultiple
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n resent inventi DESCRI PTI ON
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segment tobacco smoke filter according to another embodiment of the present invention;
[0021] Figure 7 is a partial cutaway lateral perspective view of a tobacco smoking
product according to the present invention; and
[0022] Figure 8 is a schematic diagram of a device for making a tobacco smoke filter
according to the present invention.

DESCRIPTION
[0023] According to the present invention, there is provided a composition useful for
treating the substrate of a tobacco smoke filter to selectively reduce the amounts or toxicity of

potentially harmful components of tobacco smoke. In one embodiment, the composition is



6 particularly useful for treating the substrate
cellul ose acetate. [0024] According to another
wepivodient of the present invention, there i SPQF/US100E0h6789

a tobacco snmoke filter. The tobacco snmoke filter

conprises a substrate and fgrther conprises one or

nore than one additive. ne enbodi nent, the
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where the additive is not present in at_ |east one of

filter where dagidit e isPresaat ynloambothsprphaut the pxial lengtha{dhggbacco
smoke Hiltf%d' Iﬁ{ga Mbthet QI% B@H%ﬁf: e t?)%g{c% ;‘1{41{% ?ﬁteir ‘T‘s fsesaﬁl%mn%ﬁﬁple segment

Seg rren CCO sno

tobacd@l Mi(ﬂdel tilder @f)mpﬁﬁﬁgﬁl’jﬂ@rahw gihbts ; aﬂﬂér& ltN@adcﬁtl\Q:r S pedrent in at
in at |l east one of the segnents of the tobacco snpoke

least qn|e|0tf dre, segmgniared tiee @h@ccadm@c viter sandovhape 8werdditive ignot present in

attea 87§ o B2 Fg8aey AL BB HORINGD £ ok Bl er TEHBOWT BERETgIent fhe obaceo

smokdfiRGEh sbANMRE mBRipld #8HRnI HLRIB%LIRE fAer EGR ﬁﬁg a plurahty of
snoki ng product corrprl sing a tobacco snoke [ ter

segmeatsc ovhdiante tadditive ippresemntn atiloase nhé ohthe anginénis t)héue tobacco smoke
conpri Si ngaa t.obacco s%ggmsnt Accor di n to anot her

filter élﬁ% évélie e(ﬁltlv@ hsen%,pé Rk 1nlatt|y@ﬁtt (pr@no the, sgements of the tobacco

Smokéoﬁgéirl ded a tobacco snoking product conprising a
acco snoke filter according to the present

[0026] NV eAdcoating anshofhur tehioditgenp bf engesent Dhantm, siegedprovided a
tobacco segnent of a tobacco snoking pr oduct is often
tobacqoeTRAkIREIPIOE U S ORPT Ity tPaaceisEroke Tilisr made aggeingfo the present

di vi_d obacco”. in the industr 027 ccordin
imven o BuRRERE g EnOfiepl Srhink, APfle (REPGY BubRimentor
the pré¥eQVindestich, deyé iéeprmdg@Q?éﬂa%é&%ﬁoﬁ@b%@pgdn%@ﬂ@a tobacco
smoke filter according to the present invention, and further comprising a tobacco segment. A
tobacco segment of a tobacco smoking product is often referred to as a “body of tobacco” or

a “body of divided tobacco” in the industry.

[0027] According to one embodiment of the present invention, there is provided a device



7 for making a tobacco snoke filter. In one

enbodi nent, the tobacco snoke filter nade is a single
wWGQegnem43e obacco snoke filter. I n another enmboRCTERL007/066789

t he tobacco snoke filter made is a nultiple segnent

t obacco snoke filter. In angt her enbodi ment, the

t obacco snoke filter nade I's a seaned mJItl pl e

segnent tobacco snoke filter. In another enbodi nent,

t he tobacco snoke filter made is a seanl ess mJItlpIe

for majangre tabaceshsneeks f;*lmﬁk énfolnﬁ p@foodmwnanb@ baccoespdgi fitienmade is a

smglefspglpgl}tqgﬁagg? glirITlgg fl ert L@ra&on@é aul 0 E%ﬁ%ﬁ)ba?cﬁ) sgllloé@ filter made
is a mBApRAIRRh: toblRodeoke %lt@f ﬁﬁ@n&ﬁ&%‘?ﬁﬂodirﬁé’rﬁ Nl 9Bbdc€o Smoke filter

standard rod nmaker of the type already available to
made i 7 teamlet ymadtiple segro¢racobacer smole fildracloanstiek emboditment the

e Sl 1 05t e HR S SosBgE R e ol ot
emboélﬂleﬁfr] %?%B%&B’% k?ﬁﬂg %9& % ?)%g&g)r%ndbkg\ggg—;r 'él?%}i{dﬁlg &5 the present

inventidrl. tmoneleﬁ’mbmﬂﬁn@rtbmdldﬁemé of tHeepre@hamsontsonis ianganidatd @d maker of
made according to the nethod conprises a composition
the typeedlegady agailaple ey ipnad et mamféﬁtueéﬁ of tobpccgrpgnoke filters, where the

nbadi ment.. .. t.he toba CO.S ter de according to
devieq i ref Hloé”ﬁeél % af Sﬁ? écc‘)f@oﬁg%i PIBSGHE%V Woke filter.
[0028] N mbftﬁﬁ% ﬁffi}%dif%ﬂ{bodfnﬁb@lt bPRRGSEEschfMlventidnl, tiRire MBSIBVided a

according to the nethod is a nultiple segnent tobacco
methOérfokmakmgtaetpbadcn sanobe higer. elrbargi anghradjmenthehettolbrece smoking filter

(f f||&@ nﬁdde accordi ng to .t.he net 51 od iaﬁa seaned .

made BeEofdi GREPRT ¢ BBAEES 2 OMBRTON Eearaing p Rsgrpgpt mvention.

I L th ROROT s AG%id

oS 6 e g

segmesnitrmbacdol dnticekie. filten. dmahdther emtnoldhenthe tdbeecd cinake Glter made
snoke filter made according to the nethod is a tobacc

accordipg kxthe meted lé@cra\ﬂ@lip}?gwg@ewebw@wﬁ*e filtgg e Ht angther |eﬁ1b0dlment
the tol%ﬁgo gIngég Elg(?%adet {E%O{Iﬁlg]%dthg ?@{ddsﬁ% s@ Iﬁgd gllupg)égéﬁgment tobacco

res I nventi on

smokeAGE&! din@other é{ﬁ@@)diﬁfenﬁ ﬁﬁ@tﬂ)’bﬁ'@ﬂtsnﬁﬂ(etfﬂt%r Ba€6 @0dording to the method
invention, there is prOV|ded a method for nmaking a

is a sqamllﬂe conltpte BEgIReNd thmgQ,Ct smoke faltes. dptaseiheeembodiment, the tobacco

Ki d
smoke i TR e B681 gt o Py pRORFRN G EGHITE O e presen
1nvent'1(5hveﬁltdrférbmﬂoﬁlrﬁé}ﬁ ISP mprides Rff&v@(ﬁﬁ £ R IRKaAGrding to the
product made according to the net conprises a

preseIttwllu\amUonsrmke filter according to the present

i nventi anot her nbodl nt t he tobacco snokin
[0029%r o Ffigio %R?é‘%ﬁf& JRREH b tiegirpsal B RpAns diere s provided a

method {89 ﬁkﬁﬁg %%ﬂeicco tsﬂl%ﬁi}%g) kerd ln)%é %ﬁb&ﬁﬁl@ﬁtd Itﬁligtoﬁgccg r§ﬁ10k1ng

present nventi on. er e ment t he tobacco

produ&rmkdmcmd@@mtthM&mampﬂisma tompdrtticreidood igompthe @@ent
a multiple segnent tobacco snoke filter according t
inventiqqe blr@@eqmqum@m theriobacep smeking Predusbadeagcording o the method

oba o SIKi roduct according to the tho
compiigR AP0 SoRE mulf Rt B e BrGRH b Rubl, 18 fhodiment
the toBHe0d krhdlthd Pr&ifubt Had® AloPERY &Pthe method comprises a single segment
tobacco smoke filter according to the present invention. In another embodiment, the tobacco
smoking product made according to the method comprises a multiple segment tobacco smoke

filter according to the present invention. In another embodiment, the tobacco smoking

product made according to the method comprises a seamed multiple segment tobacco smoke



8 filter according to the present invention. In
anot her enbodi nent, the tobacco snoking product nade
wa@ewonzhi4ey to the nethod conprises a seanl ess PEI/UBDB066789
segnent tobacco snoke filter according to the present
i nvention. [0030] The conpogition, devi ce and net hod
of the present invention pefmt the industrial scale
preparation of tobacco snoke filters and tobacco
snoki ng products with tobacco snoke-nodifying
filter apganding/wsthe poBe!] mw@tlege dn heethememigodimpnt, Wieepbacch emoking

produ@tﬁﬁ% 2}089‘1‘21 u etﬁ% R vgosegﬁtesgg s&%ﬁ%gﬁ@% segment%lbacco smoke

filter ac‘é@fﬁ?ﬁ RA%e pARen ifARbhsed” are not intended to
excl ude other addi tives, conponents, integers or

[0030Ft ephe c[oﬁQ)@El]loAJ dievubermldsmﬂhed ebélelmesedt iilmeltthinq)ermit the industrial
di scl Qsur exa e only. and
scale PfﬁPaefﬁH‘é‘Bof@%ﬁ%ols Flf%fs %i]tﬁir O SPR mﬁrPcSB%l‘f% WH]% tobacco
5 Fi gures are not necessarlly to scale.
SmOkezggmlhggg&ﬁﬁ%ér stood by those with skill in the art
[0031M t My ede@hertdie, dxoepthiiterditecloasnt quirthethastisglthe term “comprise”
di nensi ons of any device or part of a device disclogsed
and variptiops ef de dembSyelbasy ¢qmnfz-;smgd et EPMPHEY” BYd i eQMpiAted nafe dot
0 ed herein nless | tiple segnent
imendf o AR EHRA ARG Sl Tens ERERDT 51 1o phr ace.
[0032]Teang] Hivddnsion§ spdcRidsindhis td'fh%lo%ulbzsiré @}r Qvaf ofteR@mpRRAGE Bnd are not
snoke filter, such as cellul ose, | ulose acetate,
intended ta b impayger Furrﬂmryﬁaeqmypqnemasi@mayamse afiiglrcsamemo)u oemssarlly
et wee t he. se ts, or .in her words, the fi .
o scalyy KRS b SR EOTPY HinsC btk Mot ke ¥l peifrepes @ T disclosure,
the acﬂﬁl’&ﬁne?ﬁl%% 8f &) RESREDHaFHre] detvgbetd}&k?s)éﬂ 3 tﬂl@ﬁ‘i@élgsﬁg will be
filter at the junction of the segments such
deternhxyled)by itg iteiided[80.34] As used herein, "seaned mnulti pI e
nt tobacco, snoke filter" and variations of the
[0033]ohr a%%useﬁélﬁlf?én’t raamiepemp|tipls segprent foRaccosgiakgfdtept andygariations
of the;oﬂpefgg CI%GEI{ED[F% tflé hf)&rs ’of ?ﬁécﬁlbgt?ate 6¢ He%h&?c%% sﬁlgial: Hit&s %uch as

ate

celluldie! celRdsk AB&ELS, C((tdjnsﬁ E@Qpﬁ)}) Eﬁ& ﬂﬂ(ﬁfhybheal‘é%ﬁﬁmb‘ils between
or in other words e fibers o the substrate of the

the segopris.cer igmﬂn@é wars,ethe fibens of divasudsiagic pé tsenbiaceaismoke dlter were
hofthe ilter .at the junction of. the
never st Berpe G B 1oé "Gl lent og o B i b iy s Somens.
mmhzﬁ%@qwhﬁfﬁhn "triacetin" by itself is not an
additive" as used in this disclosure when the

[00341 r i aketsed hleBeilap]sleier@ﬂ moltiphe seguieat tobhecocsmidkelfdse” and variations of

t at t t dard [ 1 ul t at
the Ph%%?a%ggnst fﬁ%fa@%{tn b?.rsa tﬁé@@ﬁ@%@ﬁ%f ?@%P%@S 6310?1% él?tg{ SHethAY

cellul ! h#f uftt PRE 2BG e a&ﬁtnoho g%l‘r’f? : ?Olgbll?’ﬁgl%r afid Iy'oﬁcﬁfe'ﬂ'(‘)t 88 fuous

not tion as a
(discontifue gk pbetivae thefsegrh@itsredriin et woids, Ged Hibdro o€ tRcwibatfe of the

tobacctoosvr\;ldkevfi\ll)teﬁ (\)V%Zé gezp:ellfa%egd ;%én%i%(l)gié (t)l?e6er8ie?l length of the filter at the
junction of the segments at one time, such as by being cut.

[0035] As used herein, “triacetin” by itself is not an “additive” as used in this disclosure
when the triacetin is applied to the substrate cellulose acetate to form standard cellulose
acetate tow because triacetin is necessary to produce the standard cellulose acetate tow, and

therefore triacetin does not function as an “additive” but rather is an integral part of

formation of the cellulose acetate tow .



9 [0036] According to the present invention, there is
provi ded a conposition useful for treating the
waustese of a tobacco snoke filter. In one PCT/US2007/066789
enbodi nent, the conposition selectively reduces the
anounts or toxicity of potegtially har nf ul conponents
of tobacco snoke. |In anothér enbodi nent, the
conposition is particularly useful for treating the
t obacco snoke filter substrate cellul ose acetate. In
[0036bne Agebedingrimthe mmntcmmmt there lsdﬁﬂﬁﬂﬁcbé@@}m%h@l wyetul for
.nore t , one . or nor.e
treatiff b SRR Y SRR ok hySEy P gneRESoRa, B¥omposiin
selectlfvéfi‘/ereWe@ e drowes bif xR 09 of R A1y RathfAN®nigoRents®f Bbacco
pht hal ocyani ne, or iii) one or nore than one free
smokep ohpehy)them eanbddioreat,ghe mnnpomthmms gagicufarbeusatd dbr treating the

pht h anine. In _a preferred enbodi t he one or
tobac R Roter i SHeval SURICRT Secriey DRcITbafite e 1 ssuposition

r I
compﬁ%rg t§t? 81T1 8fept‘rflgllfi' giﬁ?g&@&gﬁﬂ% rr(gﬁ?&% tﬁ%ﬂ cgr(lﬁag\)lol}l]catlomc polymer,
and c)tih bA€ et tnnre theuh @ae fied pbEphg GIRTHD ) Ynel € choas thanina Stee Ghetdlr

and crosslinker for the tobacco snoke filter

phthalggyraines Ok libdiotyprser Hew hae ongEee gaphylis engenpgr oes than one

free mgf g[elﬁ?P %}rﬁtnérg f y 022? p]fe n‘gefljserfﬁ:glo%qmgr?tc doalré%}sttﬁorte tﬁaen onﬁ: solvent is
select@ froBI'tBe LMD PRSP yahdrdnNhid REproPRIol NBSa paréidtlhAfipgeferred
noi ety conprising one or nore than one primary or

embodimenn dlzr soleamit isotrigeesing. Tiiacetin ps edrempely usedrboal plasticizertand

s e P s B RO G LN oLy L5 seleciet
as onegﬁ’%rb’ %ﬁ' Y |c§1'i'f Qﬁhorpﬁ’édﬁﬁcﬁ d?hmhle ?%%s%htdl'nogﬁtlon

ylaziri
[0037Dol 31(12)112 edﬂ)némﬂwlt -tBe nagoomytathan ode pelycaitthicapolymer has a cationic
conmbination of the preceding. In a particularly

moiety, FRBRHEE OB BbEIREHED OpR ETIBHE BF SCFRAATY REFIGHEUD. In a preferred

ermboBENE A QLG B M Ed SorRON UK NSRS D8 PR e group

anotner e e Co

cons1s@1ﬁgn@f pSI§ EpropylBneMencd! pdIPFifylhidaie, @6@(1 E@§lazR@RYYri N

and one or nore than one free phthalocyanlne I n one
poly(Zedoaethelaziridinge anthpolyt2, 2dbnethy han-poerylaziedinpbanshy eqgmbination of

the priaire® cn P fiaR, bierred LSRR e o oIE ahSorRipotycationic

pdynkfQﬂkﬂﬁﬁmﬂ&%%ﬂn%QPEDSt'ng of one or nore than one
free copper phthal ocyanine and free iron

[00381) ht Halanotjvla]nembodlmnnta ther engros edneobpdiseseith ohdrer monethan one free
han one free irgn phéi?aloc mne IS an jron

Porphblﬂle R 8o AR banpRe Semghihal n(qr@rerngfzs)gl}m?moﬂw one or

more Pﬁré gné’ %ﬁé%%?ﬁ%t ﬁ'TF fds %RL"&%phP n%relﬁ’ﬂbﬁﬁnéxﬂ Afhe ¥1E or more

met ocyani n ree I ron

than op8 malnmadqmma)o@@mmé hSSSeI@te!dl ﬁ/@h &g giiolip rcbnsiétmgro:f fone DA@nore than
use of "free" in "free metal phthal ocyanine” and in
one {re¢ gEPEE pht@a]@gyﬁy]pnq ad freeqiren ph{h@loemm@eﬂma preferred embodiment, the

ne. and chl.or oph e not conpl exe
one 01p1610rea%1 e TR fron glh hélf Ocyaning gp n%/ iron [r)]htﬁaloc%aﬁ Ine; croﬁ)rlsmgd[rlvalent
(ferroﬁ@tlfﬂn Hﬂt%%ﬁé@mdﬁﬁerﬁ h@efone 8r eltr@ Rk IftdR h&alnot
substructure of a larger WO 2007/ 121439
phthalpcyl'aanst@ft@aﬁﬂglglthalocyamne comprising divalent (ferric) iron. The use of
“free” in “free metal phthalocyanine” and in “free chlorophyllin® means that the metal
phthalocyanine and the chlorophyllin are not complexed to another chemical structure, that is,

the free metal phthalocyanine or the free chlorophyllin is not a substructure of a larger



10 chem cal noiety such as a dye. A free netal
pht hal ocyani ne and free chl orophyllin have the
wa@eoaantage of not having additional anionic greCpES100z066789

are often present in the other portion of |arger

structures, anionic groups ﬁgch as sul fonate groups in

wat er sol ubl e reactive phthal ocyani ne dyes.

Therefore, free netal phthal ocyanines and free

chl orophyl I'in advantageouslg do not tend to attract
chemlgﬂdn@etgcﬁugln avi dpe Anfreomgetp t@ﬁ]@mnlwﬂr@ﬁree chlorophyllin have the

advanfis® 3 VARG AT HESE shotips ot nfa tsruprgasnt iyt qeher portion
of lar%e‘P RAGEArE MRbAE %&ng Wath AESIoRGE WEAR!IB Wl rlBRIbUSRActive
I'n" one e ment, the composition conprises

phthalbeyal\wdyz@%Taamf(ﬁe ofred et pbthelocpaninasraadtfregrchbmrephyllin

svanf e 1 oA B i Shnkty
: ) 04 .
dlsad%ﬁglg@&%gﬁ%eﬁ glrl]&%rdf %?&ggtgﬁlt%iﬁf%n]lg fﬁ@f&gac%\%}ms‘g{r?)ﬁ(e tr%g]ermg the

tobacd@esfmlﬂ(ﬁm,sp@ﬂuﬁrleﬁraec@ﬁdm@mthefusérhe t ot aI wei ght of the
nposi tion. In another enbodi ment, the co osition
[0039]:orrdf1|0§1e§mbéﬂm@@h the gpmpeRitiToRAIHITiseh Betpisen &P %naidel0% & the one

or o FRE SASE YA B B AR RSB0 G S LBl S o
comp cﬁsﬁtﬂiﬂ" e @RRetHodRAdnt, thBRomPBRASH EdiRPri&s WRIwRAS 0 D EAVERA of the
10% and 20% of the one or nore than one free netal
one opinpreathae ymp@iecatwhmm)lymer, were tetpsraghisegiver ae pperceemf the total
e total. ht of the co ition. .I.n anot her
weighEiE B RO oR 1 b7 oS SRS B S ROHLREGRPHBbebstpen 10%
and 264 @fttﬁ’é ghe & meet tHat Bfe BEED &fﬁ)hgﬁﬁ ewhdte e cérft@ given are percent of
porphyrin and one or nore thah one free
the toqaht:vbglhooiyme icompositien.e [ heotiperenehvd ingitven cam@osmem cemprlses
he total weight of the conposition. [004

I
betweerr é@%ranédwé’/ﬂﬁé Eherﬂ?ﬁtm e hagrpnsdrae raﬁab@ﬁgalge]@ngg where the
perceﬁtg ?R{éﬁ %%é;%eq‘éentt '8? tlrcqu%é? I{Uehght 8P§1e%rog§851%{){11 h 1 a%}ﬁer embodiment,

an one

the coﬁ@)@@lﬁbn c@ﬁbﬁ@és%}&%@nm@% hid 20%t el oPbethekd 66k or more than one free
enbodi nent, the conposition consists of triacetin as

porphy Hg and ohe/enmoraen one froe enct ahthelsywins:cehdre Hiecpercents given are

and .one or m)re than one free iron
pmﬁmﬁﬁ#ﬁﬁﬂ@&9 %ﬁcﬁ IROSKRPr ed enbodi ment, t he
[0040% OMIASI frbRhred Qﬁﬁbﬂfr@eit btﬁe %ﬁ?oﬁ@dﬁ é’(ﬁﬁlstSS(QO foihddiRGRthdsolvent,
et ween 10% and 40% pol yet hyl enei m ne and between 10%

one ormdre2as bnfepolycmm)perpqdymeaa laod paenbnenooe thian @ac ifiree wopper

phihalpgyaniie ToqPBINChBIGRTA M RNTE B is<soL ARSI SORMI FEacetn as the

solverRabitd GUhate! t}{%l{’{iﬁ?é g&w%@/ﬁixﬁgﬂgﬁ@/ﬁ bnd bRe or &8@&’@{1 bho ﬂrf% jron

consi st's tri ace ween

phthalaeyhn{2%o Inpaow&myll e@itRidithée, thardmpesivies eorih@ﬁ’sea e w9040 % and
free copper phthal ocyanine and free iron
80% tpineeiia besysan AB% o mﬁbeﬁ@ﬂ%ﬂém@e gnd/ betwge 19 &randrd0% free

coppekg%té?le %agltu?el or (%E &fétﬁt%lggxa%gngp tglg psl;c%gté rgtl'c]en are percent of

the toﬂaml(/@%ht Qf‘tahetcb 631t1§n.p11925(1h(ﬁ1‘?é}' mrtidal280dre fetdeiInbodiment, the
PCT/ US2007/ 066

composition consists of between 40% and 80% triacetin, between 10% and 40%

polyethyleneimine, and between 10% and 20% tree copper phthalocyanine and free iron

phthalocyanine, where the percents given are percent of the total weight of the composition.

[0041] According to another embodiment of the present invention, there is provided a



11 tobacco snoke filter. The tobacco snoke filter
conprises an axial |length. The tobacco snoke filter
WO eovhezs3conpri ses a substrate, and further coPgF/USHE7/066789

one or nore than one additive. [0042] In one

enbodi mnent of the tobacco spoke filter, the additive

conprises one or nore than ‘one free porphyrin or one

or nore than one free netal phthal ocyani ne, or both

one or nore than one free porphyrin and one or nore
tobacaorsarpkgfdtet y ddie righagto gnpkﬁaﬁb@mm@es qtrna)phh lgngth The tobacco

the additiv nprise one
smoke G TP csmiotBer § shithfea S5 aiffer A5inaFSRink 5 aBPtE ik one
additigol ycationi c pol yner. The tobacco snoke filter can
al so conprise a first segnent and a second segnent,
[0042]vherle onbemdddinteny ef ths tolwcce Braehtnfiltdam thdmldﬁtiwesiomprises one or

moreé@gm?m but where the additive is prese

oRe fise GRENYTINIGE 0F€ 9F B1Q5F el WRIERGi RERY qlﬂ'tl%%%cytaB’é‘Sc%bOth one
or oS8 op e S SATLE 3 AP ARh bR v 1n s
embodinieke tiid dddétive daurtihiRer coaidlse 988 oA ndord tian 9@ REINEntand ode or more

second segnent, and the additive is not present in the
than opg p@ky%tégmemlymsm The éobagen smeks filer sppaksa tcomﬁflﬁfhé first segment

and a ge%g n@ geéin? ?{g%h cglé?vrgélﬁba ﬁl%éesngglléﬁ} fllr { seg n_gn él%whsere the
addltlﬂﬁﬁ p?éseﬁpﬁﬁhé E&dn® @@gn&@itV%‘b iprétérre® BRALOAInIERE, €hd BACONBoke
pol ycationi c polyner: and c) one or nore than one free
filter lp(SﬁfphljtﬁS n, or one or nore than one free netal
al ocyani ne, one or e t han ,f,&t? fre

[0043£or pl);llnp er laoddﬁlrgntoq Foé)ai:qx') J lfelr,egl ageo smoke filter

t
furtheP B{)Ilﬂ?lt R g?n%lgﬁ{gﬁtg ?rgfae{p Elégcgrrl](g F[és%t%%ng i th%]F'@dlﬁ‘ is ﬂoY Brdsént in the
first sedrhant ofpltythd adiitiveois peesehiaingke sezsndh sepnamiy @l the tobgmorsmcﬂce filter

netal pht hal ocyani ne, chitin granules covalently
is seamjegce b o GnbaskRenty H@w&ﬂawyéﬁm@ses Qe AR e éhﬁ@r%éplvent b)

one oA AL 56 EDRAROR MIPTEARALEA ML, AalTBh2kce porphyrin,or

OC an

one o@ﬂbﬂﬁﬂhﬁﬁe Bhe arke trieel Eﬁﬂ@lﬁé?arﬁﬂ@lfﬁ botH &8 or thbR tBarbsiid fik€porphyrin
is selected fromt group consi sting of cel|lul ose,

and orgoent wore thapere frppmet opfrlogranared fnegpother pmbadipreat, dhe aditive is

slect g B Blonpist e ant o 1 ShlloBR GG Bhimtsmion aranules

lignin2@4! ?Heh{l YhtHakc arﬁﬁ@ %hﬁ%?@ﬁule@&ﬁﬁ?énﬁ?ﬁﬁiﬁéd‘ﬁ) a hi3t2 pRMAREyanine,
preferred enbodi ment he one or nbre than one

activagddihbiceal, asd actfvaed charcoal ipiprégiatedywith aectdl @dda]ocl anios er
enmbodi ment, the tobacco snoke filter is a single
dﬂo“%@%ﬁ@nt t obacco snoke filter where the additive is

[00441)r €56 e léﬂfbgg Eﬁgﬁy fﬁl%%‘(%l%&g%rg{jﬁgﬁﬂéj "ﬁ{e Cguﬁgtgeitg i elécﬂa% from the

bacco ter enbo
grouptcohsistay sreelelobd,|doaon,i apar q@mdpmﬁetanallay@egmpre‘mfed

crbod oot g T 320011 060189

[0045] In a preferred embodiment, the one or more than one additive is a free copper
phthalocyanine. In another preferred embodiment, the one or more than one additive is a free
iron phthalocyanine.

[0046] In one embodiment, the tobacco smoke filter is a single segment tobacco smoke

filter where the additive is present uniformly throughout the axial length of the tobacco

smoke filter. In another embodiment, the tobacco smoke filter is a seamed multiple segment



12 tobacco snoke filter conmprising a first segnent and
a second segnent, where the additive is not present
WO poovhz1489 r st segnment but is present in the seRORtS2007/066789

segnent. | n another enbodi nent, the tobacco snoke

filter is a seam ess nultip]e segnent tobacco snoke

filter conprising a first gnent and a second

segnent, where the additive is not present in the

first segnment but is present in the second segnent.
tobaccprﬁénqloﬁatﬁc sowpokiag kifirsesegment dnd qoseégn_dwegirrwué rwhese thel aglditive is

s .t gbacco ke fi risin
not o, LB P BER BT Senthacat B e SSERMH B 08, o B embodiment
the toBEd ts1'n¥’5ﬁe fifterPl @SR Mhlek N muBite Sdpatendtdba&lo Weqﬁ&?‘%ﬂﬁlﬁnsmg a
as W ll be understood by those with skill in the art
first segohdnt |aad1 erseqvnd segmerti whelietbt additiee isFot peosamtph ehe fl]’$t segEnent but

enbodi nent, the tob o snoke fjlter is a seani
is Preslf {1 (F 6°CoBG RO o BAEABPERD gmoks ffigrof g paeny Riention also

1nc1ud%§’ RS s?ﬁ@éé%ﬂfe'ré %fﬁ'é{pl‘?@ﬁg)gﬁéeeér RAotd sregl\tﬁﬁﬁt‘? Qﬂ&ﬁtseatﬁ‘ed and
econd segnent segnment ere the
seaml@séﬁwhel‘e&he de”iﬁfze Brpgssent ini IBss&haﬂ glast therseg@énts,he willirieunderstood
segnents. [0047] In one enbodi nent, the first segnent
by thase &idrskik inathe et ref@u@écesf@dbmh%mt Forgxampie, a& Pag

e, O R TR ARG kb e,
whereSB8 Bdatco {Sldai1eRebRIpbFikdith ﬁﬁWség‘ihéﬁ't CH$e@ord sdpniaf 8ndBa third

and Figure 4, there are shown respectively, a
segmentt valveag thel adesival is petrlsq@m inva lvasevm)f)f the $hneglsegmsengirent

ob CCO S r accord to t resent
0047f py Hﬂn‘éﬁg’?’ﬁ&&tﬁn b firs] + 8 30 e G e serand sgement has
1'1% Al afd fheaRlal &% Mtﬁyk‘}ét 1 890R R erk HRAC AR XIRK&gth of
an axil r %CCOI‘dI r?g tg one errlbogl;%%%t o?ﬁt hee present gHo
the sewndesegnnem (Figure 3); a cut avvay, | at eral perspective
w of a second_ seaned nultiple segnent tobacco snoke

[0048} i | tPeerfera@édwm RgFigethd I&rrééeam Figyigrth, it arg gioma gypectively, a

cutawgyé ?ﬁ% %X%B{éc?{vg lrvgév% Qg%@ﬁ?fg §e%rglg%éﬂot8§ﬁrcgé ﬂ]{)k{, ﬁtglt according to the
preser@GR@nelon Q:i redl)Oh b@faw@?bmﬁbrmtsp@étl\tdlﬁew @f@ﬁﬁ“@ﬁ seamed multiple

i nvention %ure 5); and a cutaway, |atera
segmepe tobpeast § waedording ée enclembedimensof the prqsmltenventlon (Figure

segnent to acco noke ter cordi.n anot her
3): 1 G IR B BYeth SEABERATGH g pEERRgHT tobgcco smoke
filter 480 R8P ptddert ifRI0R (ngh?er 43) hTuRAY! BedaBpceRigedti® view of a
segnmen tobacco smoke filter 50 accofding to one

tirst seamoshi meltipleofeginbet tpbase nmoke viktat aceordifh e ztrm)him cobsdmkent of the
filter. Sgﬁconprls an axig% Ig th AL, a strate 52

presert iR\SREQRAFIGHTRY): A & AFAYFY AT MErSBPeUrone QHAISEGaRg ssimless

multqﬁé GRLRRE MIackd s)fncﬁée‘fﬁtef*' %nn% 26‘ gﬂ&ﬁelﬂé}ﬂb&%ngﬁﬁdgiﬂ%é Q‘%{sent

ne or nore than one I'S presen

1nvenﬁi(hf @ughoe 161) AReafbkaken ml’lggme&, tidre ﬁﬁprobﬁbd@@@gﬁiﬂﬁégﬁlent tobacco
filter [0049] As can be seen in Figure 3, there
smokg glt?frimca@@nsg @Wb@élm% 06 theeyeent INVeRtinge c bhe ipbreco smoke

filter %dr %%Igé]rtls%g ﬁr\a}l gl%]t%{ %ﬁgﬁﬁ%@ q&%&[ﬂ%g@é%{cd hattcl}ung) and one or
more E’ﬁfﬁ\!‘é@p@@ﬁ@%?&pby plus signs), and as can be seen, the one or more than one

additive 54 is present uniformly throughout the axial length AL of the tobacco smoke filter
50.
[0049] As can be seen in Figure 3, there is provided a seamed multiple segment

tobacco smoke filter 60 according to another embodiment of the present invention. The



13 tobacco snoke filter 60 conprises an axial |ength
AL, a first segnent 62, a second segnent 64, a
weawsteEse 66 (represented by hatching) preseneCT/US2007/066789

t hroughout both the first segnent 62 and the second
segnent 64, and one or nore fthan one additive 68

(represented by plus signs)l,3 where the one or nore
than one additive 68 is present uniformy throughout
the axial length of one of the segnents (the second

tobacesesgraditiiles 60 wompeisesamgxia lenpthvi Li, @ fHisgiegaes) 62, susecord segment

64,2 SRR et RSBl RO b NS e R Bfen 62 anc
the seédiRl SERShT G QndBné bERIES 1Ak B RYAINAL BB RB)esdit8l BPblus signs),
conti Auous (di scontinuous) between the Tirst segment

whereGRe anelot merestannde sddjmen 68 G4presnt imifanie threoglist thehaxial length
fibers of the substrate 66 of the tobacco snpke .
of ong ?fﬂﬁ% PELERFIR(le 66 gqgg}fnbg‘} Hbﬂi‘ﬂieéﬁﬂnﬁ S?‘BWP H’g%é%r%\ﬁ)’ but is not
it , . ' .
s R e 1y Sy 605, A 60 1479, e
fibers 9l e adstbyte B6i(RPreduiited BhihatchBig hewivt goiiioas{discontinuous)

Figure 3 by the discontinuity of the hatching between
betweem heffirgisiegBisghehendste sepnd se2ent §vd o5 Eypmet weuls, thegseys of the

a e .seen In . Figure.4, there i rovi.-ded a sea
substl T B BR80Tt R P ARG enen of
the fil®R GORE EheSTRAMNBINAe Afst %%@1@& @3RNy thdWeedid Qamenh64 at one time,

tobacco ‘snoke filter 70 conprises an axial |ength AL,
such ag byibestg g b is 3Rowa gepbonly seljpene 3 P4 thadissubiatitapéthe
76 _(represented by hatching) present thyoughout both
hatchifp St ePa T ighasaerb bantt He bt EsRretsimat 74, o
irs [of doM e i 7B r j :
0050 S SR BRI GEETL IRl S ROl ot
smoke filteat 70eabdotdingeto/#hother pmésdintentiof the rpndsgntt ihventipho Uithet thieacco

axial__length of one of the segnments (the second
smokesaligFeith copprisgs fipaxiahklspgh el {ifst Seenrsng UP 2 A9copdisegment 74, a
. f .
s QLR DN e ROTE Sl s 77 o e

secon® Sép@tsht adlda tits( @ddifive 98 RFePERBitedBY F)ﬁrsmlighs; By Grotd addieive 79
axial length of tobacco snoke filter 70. The fibers

(repreggntgchley deib)s twherethpdirstrasiditeecidt ie @rasynthz ioninbgthreigdopiathe axial
cqonti nygus di scaonti nuous) between.the first segnent

tength S S Y sl G s, Sehmetic o, Ppspolf ghorl A e ) but

is not btd38AiSin Ye ber FYRRKT REEIIKP ségmé'nlﬂ §2 i P BRCKAMPIDES whith (Fegure 4),

O were separated perpendicular to the axial length

and wbéretthe secbhd eddid@e a9 ist presgnunuiforody dfrotgleouf ihestxia égngenot tobacco
72 and the second segnent _74 at one_tinme, such as by .

Smokﬁoé#tfﬁg it e Hrs 0? ghesHBHFG & piePEcapicd by hgchpebarg noy ntinuous

' . U . the fi

o] 69081 B St LR R WER 5ol Wby vorcs

the fiteeeor the sithsgatee7dof thb estacessmokviiltke dOawse aspased perpendicular to
mul tiple seg&gnt tobacco A snoke filter 80 _according to

the axgh dangdy ofethp dlicrER t B Jeneéiop o0& Sienfirst speaent énandrihe second segment

t obacco noke.filte . conprises an_axial. | e h AL,
74t GRARRE MR IR HE peigs 'L, EisdRIREUD TR hrisuBLEbY s
discon%i@u{ti; SPHRIRKNG Btwbat GBIfRE)sePhmesent addnthe Yatoad e 74.

the Tirst segnent 82 and the 2007/ 121439
[0051PCT/AsS20(%/ ©616 18Bigure 5, there is provided a seamless multiple segment tobacco
smoke filter 80 according to another embodiment of the present invention. The tobacco
smoke filter 80 comprises an axial length AL, a first segment 82, a second segment 84, a

substrate 86 (represented by hatching) present throughout both the first segment 82 and the



14 second segnent 84, and one or nore than one
additive 88 (represented by plus signs), where the
wWop@®7021480r e t han one additive 88 is present uPCT/OR200Y066789
throughout the axial length of one of the segments
(the second segnent 84 in t exanpl e shown in Figure
5), but is not present in 4he ot her segnent (the
first segment 82 in the exanple shown in Figure 5).
The fibers of the substrate 86 (represented by
seconqh attg@mﬁnh §§ andeonganitiNergahian et addetyet¥erepresented dyring sigps), where

84
the orf 1§ gy Gt g BER AR ey En S s EbgtiS Ui ot ienzin or one
of the sbéﬁl&{ts Bfle WRORd @@%ﬁér#t ?F?@E&t e%lgn?fer DR 1ﬁlli1§tfret5§’ Elﬁefs not present

axial length of t r 80 the junction
in the fothres segrenrétht (B2 sepaent? inabo axhngBe siEown 814F1gt1re(ﬁ)e The flbers of

ITNT RN EOCTRR TN R T T
f.i d

the scy, sl EIFTbELwoRI i e CEPRP SHRAIRN80 e fabpogo smoke

filter SR aBlcams enmdphiaiddepes pgiitvillartto igcnaal 16k ef thel filedr 89Qit the junction

according to anot her enbodi nent of the present
of theufﬁ@teﬁ@gméw 82l th@ BRFOBG SCHNYK S4fat PRR HMGOSUEHAS rhysl@glgawt This is

showng%_rap ical gu%ltl? |g]élie h(eﬁcfgtg 1@ el fnté gﬁt’cﬁmtg%ﬁf oend t ersrg sgement 82

and thERecpdhesthelr@ah the first segnent 92 and the second
segnment 94, a first additive 98 (represented by plus

[0052Fi gn%S) caarhg sees drbigureatidheievie pwidqdreeWMamedtim? segment tobacco
where the first ad 8 is presen
SmOk%ﬁ fig o‘?ﬂrﬂcﬁ‘)’idﬁigo‘i?g%’i@ﬁier F‘Pi‘g ‘SI‘Q}GEF of ﬁ?‘s wYEh tolPV‘Hﬁ’@nolele%baCCO
smoke> SRR &)n{ﬂrﬁg %ﬁﬁﬂﬂleﬁ%ﬁﬂmta Btk %&nrﬁéh? 98 XA oRd 3 t 94, a
In Figure 6) ut I's not present in the other se nt
substréﬂef% (fepredented dryeatch@iy) Ipmesbhtethﬁ)(ghplhtd)(ﬁlhﬂwﬁrsmeghrgnw@ and the
and where the second additive 99 is_present

secon(b Fﬁg‘ﬂ&ﬁnﬁ% 1 Hrdaghigue o8 KepEsseapd Py RitsHigs) fbksecgnd additive 99
(repre%é.fﬂ&le (.js H(l)t% h%?e Hl-g Lf e{dla;%{v% %fls %pfteseﬁtl‘{ﬂl%ogﬁbfetth?&éggoﬁqthe axial

f epr esen are c 'nuous
lengthf dfToik &@@@@tneﬁ@ (ﬂi&dse&(hﬂ seememd4sRaieBianYte sswi th Figure 6) but
other words, the fibers of the substrate 96 of the

is not petserido temetker segmeat (tuofives segniray 82 i diseaxamply shown in Figure 6),

and wREERE el Adative RO Rt wis Ry Ry Blaiei® el isgiadh 8t robacco

smokeSEHTEIY. Pt Aber9BE thel uBBratd %g‘r gﬁes@lﬁe@ﬁy ﬁthﬁllﬂg) ar-ghioﬁtlhli)us
shown graphically in Figure y the continuirty of the

betwebratheHimigsegmene®handide fsecomtl ssggenettt, B2 iraottiert werdsetherfbers of the
be under st oo

t 0053 |1 th
subsrg oL KRty e it 9P HEh BEVAr GeRan6S PERPEE L 19 © e axia
length%mﬁé fRAPQSLTRD u?hcﬁ{)l?o ﬂg.tfﬁrgﬂ%e &Egt ¢S akPth 39 onfi r&@gment 94 at one

resent 1 nventi I nc acco sno

time, Slml’fpirs ibyi beghgt dut ed h@f is Rhown gephRalle in Bixdrd ® b@@l@@ccﬁmﬁlﬁﬁy of the
filters conprising segnments with other variations in
hatchipg @etp\@@n ﬁh%WSbﬁemt ghandherpgeand; scfame@tn% additive. As

der g}?/ those N e art th
[0053:‘“e \%1 ? 8n(fe|1;ﬁq od g 10s¢ gv&tlh 11P16111 Cﬁﬁe Qrt evél netli}erelace toV\%ué d
disclobute Fotese @nBodiMERY dFe EontitSlald a6 Bt B+ rbéénpﬁw@ntlon including
plurality WO 2007/ 121439 PCT/ US2007/ 066789
tobacco smoke filters comprising three or more segments, and tobacco smoke filters
comprising segments with other variations in the position of the one or more than one
additive. As will be understood by those with skill in the art with reference to this

disclosure, each "segment" depicted in Figure 2 through Figure 6, can actually be a plurality



15 of segnents, either seaned or seamnl ess, and the
representati ons shown in Figure 2 through Figure 6
wee@nened y exenpl ary of sone of the enbodi menkGI/U820011@656789

present invention. [0054] According to another

enbodi nent of the present ipvention, there is provided

a tobacco snoking product conprising a tobacco snoke
filter according to the present invention, or nade
according to the present invention, and further

of segm@msr mﬁw@e%{nedo@rdgﬁa@mess,t adbe mr@ﬁen@tlomﬁ@mn@gﬁeﬂtmmugh

gcco S kef rrln now t
Flg“feF% gt ‘éleﬁeﬁy ?’f?éI}Péar'P/ ssﬂ%r? epe&??‘?d;ﬁ“e%t&f)ﬁgbﬁ;}’rtf%? F%(Fn“‘m
[0054PeT SREBEINE 10/ AR Tenfbol RRAE 6P (1RPREIABinvBARAUHere is provided a
according To the present Invention. As can be seen,
tobaccohsndkaigapoductrookipniging raoidbadtco s0ke Cidepadcosding ta thlb:mcs@nt

snoke filter 102 according.to the present invention
inventifiy of ;adh éFCOT%%‘ﬁﬁ? thegresenf FysRi é‘é@%ér €T LOIPLIS IR e Pody Of

tobacctoe dries tBl(Sj’gR@& g%n? t Efffxeh t&thet08acch 9RBR flﬁt&ﬁ giriéejf'eﬂgngt fow to

ne enb nent e present 1 nvention,
Fi gurepV otherkeid showle N | |paﬁ1a1 tonwapkitergl perbppodce viesnatikeobidch &fnoking
I n one enbodi ment, the tobacco snoke filter nmade is
produ@ﬁ aq:gq)rél@etgﬁh% presgi Aeveationnids Gan beseen, Iﬂi*P @hercasmoking product 100
nent

compr 1 BB SRR o a5 anbie b PR THenuh] g furter
comp1§ED adbbhRBd segnlﬂ'ﬁlt tiobagied soreteQobidch 8mokéBidter 1.2 seamed
mul ti pl e segnent tobacco snoke filter. In another

[0055k nboslicorting ta ¢re emlisliivens of ok prefdrt irventielghére isprovided a device

for mJEY haDecGh LRI 18 RA° EBBILEH s RO BHOKe o puade is
smglease% %9819&5 Sk(f flit&erlnazﬁl%ﬁfeg bﬁgoﬁlﬁlehh Qh@g)%ﬁ&%t smoke fllter made

ention. I'n one enbodi ment, the device of
isa mplt@:kssmgmem/@bhcoorsnmmﬂﬂes e$n anmharmhﬂrodlrn(mﬂ theadieicco smoke filter
machi ne of the type already available to V|rtuaII al
made ppthierEiee iRl éFgf{l@Bé@?ﬁGC% Rk fikgn tIélraélOthﬁb alinb?@alent the

tobacdd %Jk‘é'fﬁ%ﬁﬁﬁ’ad% 0€a Qéa%ﬁ@ﬁtmﬁlﬂ}é@ %ﬁ@nt {obax %8@1?8159 ﬁ{t&d In another

embodEfeKE thd ﬂob@d’co%ﬁbﬁde tafe€ niadé & 4 RPacOsnIReKEck labdo@dhng @6lthe present
such as by shaping the substrate into a cylinder,

inventé®al i ng the cylinder circunferentially wth paper,

10056 1,48 35 AT i 48358 FEmE DB Eeroh SoppfisE lapard rod
makert Iﬁ&‘dhuﬂ:d&qﬁd e‘%lreﬁ@}b%‘ﬂgbl% &9 WRAlally %iltrﬁihu@ﬁtﬁ@f& & oBREY smoke
of tobacco” to formthe finished tobacco snoki ng

filterspmodifiet] abgordingtthehe presduit ievehtiGt.aAdaamlardbdnmailer machine is a
machlgg (églf E(gfvgrtg Eé]l{egé&l.lél% o il Im%ﬁg{rz?tq ﬁl)t(g: g)%éq;%)pqmé(%rfﬂter 1r0dsg such as
by shdﬁ%ﬁg'scﬁtﬁﬁfﬁ}@a? cﬁ dr[cfép r?bléﬁgg%l{e t%?ﬁﬂde? %1&{1:1%%?%’1%@18 r%lﬁl paper,

and thenchiting theakdaptiddess bsd fiaisted fdb@c@ﬁmimdetfﬂterﬁ @riganblacco smoke
rod maker nmachi nes that process cel l ul ose acetate as
filterstapethep ddgdaiosr Liebracp yegmeyt” ofien aalied Thady oh |t@w¢ rto form the

riacetin tot esub% t ALY, S
fnish RE RIS St 3y b R BHEBBE L Sty FRER R m R
generaR0c0ndptisd 3Pa BSaVe 5200 MR8 E §strate through the machine, ii) a shaping
mechanism such as a funnel for shaping the substrate into a cylinder, and iii) a cutting
mechanism for cutting the shaped substrate into segments. Standard rod maker machines that

process cellulose acetate as the substrate usually also include a mechanism for applying

triacetin to the substrate, a necessary step in the production of the tobacco smoke filters from



16 cellul ose acetate, but do not include any other
mechani sm or structure for applying any other
weawstiz|ee to the substrate during producti on BET/UR07/066789
tobacco snoke filter. Further, the nechanismfor
applying triacetin to the s strate does not apply
triacetin or any other substance to the substrate in
a plurality of spaced bands. Standard rod maeker
machi nes are available froma variety of
cellulgpgragétaiet bvtedosnotgnandeaanyt efheraneahphism MUtV FRepRbyiigeany other

oo T T o
mechaglrh?g? EHNT%@B}yi fr@3kQiPoR skiRdate do@?n Fy trﬂi‘é@ﬂiﬂ bt &y NS

an Ai ger Engineering Ltd | ovdi v,
substchrt glauh'e albstmacein a lerahigded spadehtbantls e SaniDEYod mhkeT Machines are

Referrl now t o Fi t he is
avaﬂaelﬁémn & V@Eﬁ@rﬁtm@u&%ﬁ% % IEEGIERIF gélau%ﬁé?rﬁa Kgrber and
I t
Comp%%gﬁ%ﬁnlﬁmégbﬁéljgiﬁ?% rﬂﬁcge)‘i(’ éﬁjé ﬁ%dél%érﬂﬁ ieR gg‘iﬁg eanflm KDF2E; Molins
Richnmb dnc qRgmpkoddf Mitedtia USS uadér the Hﬁﬁelndeﬁtif&rd&\@ ard PM3; and
onprises a standard rod nmaker machi ne 112 i ndi cat ed
Aiger @gtr}@érmgw Lede (Plovéiy. Butgagiahpeder thrempdel idenitidiersiaPhzriad ITM
conprises: i) a conveyor 114 for noving the
rate through the machine 112, ii) a shaping
[0057]'"30 PRt 1 b {odFigsieaR ithde ighowbs §dhefnatit Bia ra@n of a device for
cyl i nder, "and |||§ a cutting mechani sm 118
making it tobango sthoke fidtpeaccording toathe present lsegm@nt such/xs feh@smlple a

o e A AR A, 1 B GREEF
rod m§1€€?iiﬁ’ac‘iﬁﬂet ﬁﬁslfuf%)l(e)%g? Bg%hé fafdi 11k rgét%%@ %h@ Qod Hﬁkéﬂ @ithine 112

Figure 8 urther, as can be seen,
CompIaS?th i) iawonteyol &4 séramdeing thieodibsmite nigrongic thermachir% 1 1t2|;1 @) a shaping
deV|ce 110 further conprises an applicator 120 fo
mechagis | ¢ EProhapipg tl}ﬁos{u@stfq{ggpt@, AEYHRRT ARILY @ CUftHig mechamsm 118 for

cuttlng HESS&'I eﬁédestub'saff‘zt\t%”lﬂtl) fsgéaéééfgg e%ﬁ tsﬁ(g\gn Q%iles k ﬁ@ﬁ{}/\r/\féltfﬁtgﬁljé é Ithe substrate

is pro@ssdd hyagetstandiy roll $lkinga@achifed 88X in€d macd‘ocsmdfelﬂmgs from the left
cellul ose acetate tobacco snoke filters is not an

of Figued®iia theatghiiot Higure Be context of this discl osure as

o0ss ) SR s SaP SR ol Rin L BSHRGD 8 g machine 112, e

devicd bﬁfﬁﬁﬁéﬁcorﬁﬁﬁs@g ah laPplaaict 129|f§15£15;ﬁ*117—1§ né ®r Rke #an one additive to
ditive" to the tobacco snpke ter. In a preferred

the subsrrtabtdl Aswti]l behmdemfolibyahae WR0 skap ph ithesart Waharnkrcmce to this

dlsc10§1He,athE3 Bq?%p &fapgtgrgllp;/ éﬁ%&?& Sk E?béée?%ﬁret | 1¥1a]té1\13g tgh ;%befc’ctetra?et t%bacco

Sl’l’lOkJt ﬁféél’gg&r ]il(lﬁgclg?or l?gg’a\’\gtﬂg‘[ ﬁ‘l% cl)ﬁtrextjgf% {S%SC‘{(%QFJ é%l th‘l.aggl dlS necessary

e contro connecte

for productibe od el detialosd ade?dle tdbRCIHmdke filtes emaakidroming,, tribdetin as a
rod maker nachlng 112 further conprises a nechani sm
plastlcw_t‘ét i§ ppt @p mdgutwg t@ thedebaceo s@okmElier bl a preéerredirspbadiaent, the

apphc_altfa 1?@ flp%li%l yei {glrgee? 112reft¥‘11'5u%81§1eer a(%ﬁtév n, e%estget%g%? ﬂ1 lBate in a
plural%?c_% L%g%(gge/uoﬁdég;gfgéﬂk‘v%é 1\1\@1’12@&}/&33&)413(% a controller 122 for controlling

the applicator 120, and the controller 122 connected to the applicator 120.

“ POlarlflbs t

[0059] In one embodiment, the rod maker machine 112 further comprises a mechanism
124 for applying triacetin to the substrate. When the rod maker machine 112 further

comprises a mechanism 124 for applying triacetin to the substrate, the applicator 120 applies



17 the additive to the substrate after the nmechani sm
124 applies triacetin to the substrate. [0060] In one
wepivodiwent , the applicator 120 conpri ses one RPCT/OB2087/066789

than one spray head for spraying the additive
intermttently to the substyate in a plurality of
spaced bands. In another enbodi nent, the applicator
120 conprises one or nore than one rotatabl e whee
tenplate for applying an additive intermttently to

the additiye do bt sulsteate after the areghaniym d24 spplissdripeetiado thq wibet1gte.

oosn 2, 85w TR S R S8 SRR AR e e
for spga?r%gat]@[? hb@ial O indrdfitedily BNAE BSsureRRAdi piBAtisy & g&?\z’ﬁsaﬁﬁs. In

urther conprises a sensor 126 and a’cab
anothertenzmidedent otht heplsatsol20kd6paises o drhmeoreapql omatasatatil@ vheel

to_convey synchr.oni zing.signals to the applicator 120,
templatg, é?reawﬁimg égéﬁk[lmge {%gﬂ%@g‘% ta 215 SWSGALe i PRARNG of §gced bands.
xanpl j > j r
o061 RS chBoSfitaf TR0 SRSy 190 EoRGRERord 3 542368 cne pump o
pumpiiig cheund dstivelthBoughGRG Zhplichtoa 190 e e nncheresnlitdirment thetdeeice 110
applicator 120 is positioned to apply the one or nore
further RMPIGHE 2a:§8Iari 16 2ng arcabled|dBdttpehed 1 deotedsqrhlel6 and to the
somicBP 3203 EpFRD S BpLi0uR RS TERTBRYER A s Bofggerin
applic@ePH1 tﬁ@%aﬁdsﬂel"d}aﬁhﬁlglelMoﬁ&émb&ﬁﬁbﬁﬂ gk deFCI6l sBndef production
the substrate, and the applicator 120 is positioned to

of thegppsognehts byrtbe enttingonashaism 1d8e additive to the
10062 7 Fh airefiso Sl Guey e AP it 120 % praEE S peply e one or
more FYRSHE ﬁ&(ﬁti?é‘l %0 tlﬂ?fs%s%raw‘ﬁe §1‘éb£ﬁt% E%S%éﬁgﬁl»g& dtﬂe%aﬁiﬁ? %ﬁee@ﬁanism

fi
mechani sm . I'nanother preterre odi nent’,
116. Bppbaciatlarly b2€teirsd pobodinene dhé devagepdomprisee a omeeharismd2é for
than one additive to the substrate while the substrate
applying tijpaeHn f0 theesubsiEgse-rigd the abpiisrOm124 6 Pasifiongd ¢ apply the one or
referr . ogdli t [ ' [t
o g CRE RPN TRl ORGP, 3o LR o

substrateRppliéy iaedtineb thdSubsuhetbuabefohase Rekyirashenad iy sHapm
shaplag mechani sm 116. [0063] The parts of device 11
mechanisan 1 Hav & wsher pselgrred embed inent, Hbe aprlisa@r d 20 svpaesitiaaed to apply

hi 112 h. h li cat 120, th s .
the onia g 1 ons 343 T i CuyPEe SR U SobuP & yuin g shaping
mechR&nP Y& hasatbildr Pre@i¥d embs@inRnal th& I RABAM 20 is positioned to apply
manuf acturers, as wll be understood by those with

the ons lor Inhore mhanhmneadtlitine ttdn threefubsteate eft¢rothe kulsstdiesttls dsem shaped by the
.such as. for. exanple, fromAiger Engineering Ltd.,
shapingRechARSBNEG on I nc. (Brown Summit, NC US), Sout hl ake

T
machiA€ ¢ 02, 05ublg a§ theapplicatdoioyeid confrollbe1 1Y, eke fdnsomMBdndahe cable 128

there is provided a nethod for making a tobacco snoke
can bg pyrelased fionbiy einisverhedwipmenananggirerss apkdl bg padarstood by

those Wit S[(hlsl%sthg aMpVialol% ér%r%c%ﬂ'tg%hig%/c osgr%(,)zl/lc%Ga(ss?f%? example, from Aiger
Engineering Ltd., Abco Automation Inc. (Brown Summit, NC US), Southlake Corp.
(Richmond, Virginia US), and Korber AG (through Studer Mikrosa GmbH, Leipzig
Germany).

[0064] According to one embodiment of the present invention, there is provided a method

for making a tobacco smoke filter. In one embodiment, the tobacco smoke filter comprises a



18 conposition according to the present invention. In
anot her enbodi nent, the tobacco snoke filter nade is
W@2a00h21830 snoke filter according to the presePCT/US2007/066789

i nvention. In one enbodi ment, the tobacco snoke

filter made is a single segﬂfnt tobacco snoke filter.

I n anot her enbodi nent, the %tobacco snoke filter made

is a nmultiple segnment tobacco snoke filter. In

anot her enbodi nent, the tobacco snoke filter nmade is a
compasétznpeatcanding ol the Qéagﬁ@nnvqn@bac do an@h@k@andum@rt thleﬁobacco smoke

t her rrbod snoke filter IS

filier G uobifen e e ek itelding e SEREHoReT R, JF ofp gbSdiment,
the toBHRd Qﬁbk@ﬁﬁ&dﬁlﬂ@éﬁs’a stutfgqe EQRRGE AR EndKel iR, TRYRothsr @

tobacco snoke filter according to the present
embodlnmenthmmbaqoﬁaﬁﬁﬂke Ifriteo made mboo ohufrgid segnteat rbatmodsnfiake filter. In

a to@gcco snoke f# ter conprises; rovidin

anotheg Bas1t; g tehacer ?.ﬁnﬂ]&e Tt TH: eplls;@Ssngpeq Wiiiﬂl‘gﬁergmeﬁj tobacco
smok@ﬂﬂéry' Iﬂ%nbﬁl@r 9 (ﬁﬁfe[}f e foBao sﬁibki%étfﬁ%} Biad@ R, Ee)arnless multiple
i ncor por at | esu dtrate 1nto a tobacco snoke
segmefnt tobe¢co dniit)ka ftlteef én aestheresriaudlivent theappdcyd B@okd €lter made is a
nmposi tion conprises printing the conposition in
tobaCO@a%we&Htef Recordinp 4@ fhetpresenhinyaditier pr ef er r ed
d| ment tion

[0065§ppl §/1|0rr]1 embo@%%r g(l gpdcfgr é'lﬁlnfg attﬁgacgg r%lé)s? ? ltgr COI?[I}P]I‘ISCS a)

providfe a eFRPEifiI®N hecokdify RJ e Préseit ialeRRNIBE) SN $RScondosition to a
| east one band with a first density of the conposition

substraetlachot ineorpbzatidg wict subsiraie cwnd tobkeng smpkefilteheln a preferred

om0 S AL 15

bstrRleUTIRlahb e OpreRFRASoRIRhE R e @RSE lyi

SUDS r?ﬂ avvlg)d?hf)raend anot her ﬁ%ﬂ%\n % O %ﬂ a (ﬁ) yinga

pluralitin ef bartdstof whedtdmpositidinf fla roaa terrfobdmmdnheths phmidy\mf @aﬂms domprises
enbodi nent, the conpposition is applied in the form

at lea%gnf@ pamlVEB adirstaensit phdiecompagiFiana aRafgerdypd aa pscsgnd
densng %1{1% %% ht éﬂ%{]th\@"f{rﬂ d2nki E}gom &%ﬁtofr(%mﬁ(? Fgc'og& %nsitgrn In

anothétGsiyodaterdNihe pwramyl (ﬁs)anw&ﬁﬁdnsbm aple@st %ﬁb @deTW[th a first width and
there is provided met hod for making a tobacco snoke

anothgribaneé Wlthamf@@@ﬁ wgdthoartdhtée presvedth s eigerentorom e secand width. In
noke filter. co 1.S1.N a substrate

one erpBSRRER S pobirof i ATRGR iechor gt SR afiiqlo R dncrease

the suftafPAres 68 (HRNBnMositBh %vlfhﬁ‘rﬁ‘ﬂleq{?@accé kRBkP AN Y e{hoﬁfer @Hl%odlment
or nore than one free netal phthal ocyanine, or both

the compesmonuma@hb-thachsorbﬂdeomogmrmtﬁsphyr| n and one or nor e

han one free netal phthal ocyanin
l0066ionﬁp.0§%§mba lntﬁnb\)th?fi%ﬁbp{%@eg&b@?‘g% r rB§ﬂ<IB$ a\}?lzﬁcs:@ smoke filter

accorci ﬂ% (PR pRéselinGerdt (3" s&ﬂ%s%gtgbédcx %moﬁ@?;ﬁt‘é}) cor@@@élﬂg N9 a substrate;

one or nore thah one additive to e su

and b)l &6t mdre tharcodiditivee Rherd the haditise poraptists dna oﬂﬁidii@ ¢than one
for making a tobacco snoke filter according to the
free pRIPBYERLOT OAY @hmowhag 98p fige metal ghshadesy amBR.eorf hath @ne or more than

skng a. subs rate ne or .nore
one iro BB EH Rt ke R PURE R Sb B e But b BfecP fra P et ifoc
compi§$REPL) [ﬁ@ﬁldfhgfthé StibsWkte? B9 plol Zdids theFRiab/ JrSEe MA0hE8Aditive; and ¢)
applying the one or more than one additive to the substrate.
[0067] In one embodiment, there is provided a method for making a tobacco smoke filter

according to the present invention, such as a tobacco smoke filter comprising: a) a substrate;

and b) one or more than one additive; where the tobacco smoke filter further comprises a first



19 segnent and a second segnent, where the additive is
not present in the first segnent, but where the
wW@odirtizmMed i s present in the second segnent; anRCTKIg2087/066789

the tobacco snoke filter is seanless. The nethod
conprises: a) providing the substrate; b) providing
the one or nore than one a]oPdltlve and c) applying
the one or nore than one additive to the substrate. As
will be understood by those with skill in the art

segmeopi apl & sgconé segmaens, Whers thi adslibeis @0t pigsenidie theffirst segment, but

wherelthe AGRELSishetent B the kol Redtitrs #i it € tn ol goke flter i

seamles@d Al H&hobdipikeb NP proviaast th@butshhg; i ﬁf&vﬁﬁﬂg the@he or more
triacetin is necessary for production of the

than ope laddltm&andccéupplgmgahaoncoosmok@thﬁn bhepdditianth the substrate. As will
herefore, tri

be undeliiond by ost 3 iig1 B e CHDRERa Brth S sbBie ot of
triacett%‘ggg g(k:é(’)ﬂsgsﬂst rr% Rfag't?i ?‘er f3r I%El%g @@ng%lﬂoégcfg%%troﬁ)g%gmk@ $i1@rs is not an

“additived Wi iahin gheacah@asit O ths aReldburg ab ridchen [y eyl foy @rdduetion of the
b) allowi ng the aggllcator of the device to apply the
cellul@ﬁ@C@ateﬁ@baéC@ ﬁlaﬁkfb ers defid thoefers, Hiasefs ey aplasti@erd ig ot an

" or hstrate into the tobacco snpoke
addltf ?%ﬁi E Ee%ﬂ Yeferred enbodi ment, the one or

[0068]TOf Qntohérém%ﬁﬂmﬁaﬁiﬂ'théfé% Pf¥dededmemow Eér%ﬁ%m%hh&ih@bo Shoke filter.
| sopropanol . In another preferred enbodi nent, the one
The rrmthqdmoelptrisem ap peovadiog nideeice pcawdldgdo d@rmesegemvention' b) allowing
one 0 re than one ot her. substanc

the anplisigyon e SErERampbuiERBEar ABHE Taghe A E et Sigtgte: and o
rinting the

1ncorﬂ6?egﬁ1tg | tggglilﬁr%&gtquﬁ}rtgf :(ct?o)e} 8%%%?2& ' ands on the

[0069]5 u bsih ragireterre@ @ﬂﬂ:)])dirmena,rthé ba¢ opmetethas dne abdidierpravided comprises

ying the one or nore than one additive to a
ethan‘% @nggﬁ@n@br@h@@pﬂ@b Rifersedseraplineny the eneugrampreythys one additive

providiRefled DRcANEN o Snb 3R 008 oAbl |1 one

S ural s conprises at | east
[0070Ppne Thangefstied eﬁlbf)dfn&Int e@)@gﬁiég the@fne nﬂﬁé itdnvheaidditive comprises
anot her band with a secon ensity of the additive,
printiggnie apditive i phmdﬁmoﬁ“ ypdosd drndsearethe sabhspiaie: he second
urality, o

0071 S I piaiame Dy ARt A ety i 1% et pp el dfive 0 2
substrR@AhARE doatRisW Apbldng 8 pRndli (qtﬁdnds%‘[dthé BRe of osd thah @hb

is different fromthe secon dth. I n one enbodi nent,
additivenelrf omestmbwidahénti ghelpdinabgrot lﬁndmmmph@:@ anfenstione dard with a first

densityay o0 AOGHEE 2BhBRaUherad WG SeBeb e TaIt oh g e e firs
dens1tg]?% &%r&? 61'5% thle@g&?@ daeHB ' I}Pﬁfothe'i %ogﬁﬁﬁﬁ%ﬂg thg\ﬁgﬁltrghtg df bands

mm an one enb ment

compﬁlfiee ablk@st@ne ané thﬂhaﬂfu&t’le/ldthdﬂd thotRert and veitloS bdcahé width, and the
mpri ses applying a plurality of bands of two or nore

first V‘tlﬁ@ns flifgsrentifrane ﬂ@rﬂeC%idW fdthee &1 o erabrsimenis thg finst width is between

5 mm A ED 35 dp e kRBSGntel. Jud Kot ilh ih Bey@eh st ape 13 mm. 1 one
emboddieh€ rtlﬁbsseﬁbﬂﬁnvﬁﬂﬁ s Bdtheén 5 bfidtind 30 bR, RRBES eMBbdiment, the second
2007/ 121439 PCT/ US2007/ 066789

width is between 10 mm and 15 mm. In one embodiment, applying the one or more than one

additive to a substrate comprises applying a plurality of bands of two or more than two
different additives. Further, as will be understood by those with skill in the art with

reference to this disclosure, the bands can vary in patterns from each other, that is the bands



20 can conprise edges that are parallel to one
anot her, or can conprise edges that are not parallel
W@ o00onz14anot her. [0072] In a preferred enbodi NeEIE/PS2007/066789
appl yi ng the one or nore than one additive conprises
appl ying the one or nore t one additive within the
shapi ng nechani sm of a devi according to the
present invention. In another preferred enmbodi nent,
the one or nore than one additive is applied to the
can CO@@IHS“@ redg@s Ghterre palak focue|apothgs agichn cp@prisriedess g atgynot
Hq tE skill in the art with reference to this
para %1 88P8§ﬁ? ®Isuch as for exanpl e by using high voltage
[0072]3 harg %Sprbf%rﬂéﬁ %nfb@ﬂﬁﬁ‘en@fap%lﬁﬁ/ i ok ()'f\{ior@@&{neon@ragﬁitﬁ% fomprises
of the additive are charged p03|t|vely or negatively
applyiap d¢het dreese mhlartgmjomﬁ min]llte\teswmlnla that $ha§mgerdedhannsma)f a device
accorcﬁUbSt rate b the o site attractjve corres nd| n

’é@éﬁ ihg Prese tp‘8§?1%t}09e BRAPGES PIRHTEH aRRedERd more than
one a \tealg glfled} t%%%e %@ﬁg{e%ﬁﬁtﬁ%ﬁ%ﬂﬁéﬁywlﬁﬁg uH(ﬂQ?tBo& B those with

substra erre e one or

skill i f@rarowéth aeidtdncy € ihss @ipglbsuee] dudh tak eorsaxbsipleattyeusihyg h@h voltage
the substrate is noving. In another preferred

chargféﬂﬁéhﬁ Wé‘ﬁ@ of 2 &/ @nlé) Y. wberé drpRifts o eheaasiditivievase ick:sarged positively

oth e hy. . extru tot

or nesfly Bl sy ﬁﬁaa iop bl RER S ol graosiy

attractivey @rfddpéh ﬁ(i‘é bt Y& ? itive chaRek SehidiPark fﬁ@d&ﬂb&h& l¥acBf the
a cl oud of ets 0073] In another preferred

substratetos dd mmfacet llrmieoti@ substrase.e It i arefomed erdbiodiimgat, ithe one or more

lied t .h trat |
than o AgqiE e s applind i Do sub ke Wi R suBh e s AORRE L SR n i her
artiEres
preferféd chBbdiiiEnr; fRAFEHr 0 Tdd drieBladit ¥hppicl %o WRARDSEAOBy

extrusmbrsmit@ﬂwrﬁlbsthdtgh s andthereprafeerad eatbedinaont i thelloa¢ by more than one
vant ageous for substances intended to nodify

addltl‘ff‘o’éé‘@E]éeds‘iﬁ’dk‘é SERsHPIEASt Qond Qf dRPIgts. ¢ o r educe the
[0073ﬁm)l’1ﬂ anotRbr él%%{:édtﬁ%%tg%\ﬂgﬁt ﬁl%tdngl irl cu n%ne%(a?RQ/g %]Etﬁphed to

f tobacco

the suB$tR@d in @B fornt BEgAREIES br pmlelet lftamcma@e ﬂl@cbuffaé@al‘eé of the additive
plied to the substrate adsorbed onto granules, such

w1thmat§e mg%@“doltmﬁﬂ@rg rAsnwilbbe srdesgiood/ by ehose sidrskdhin e agfwith

nmbodi ul
reerefi ' iy Gy B G FpE TR 30 o B BB T Gances
1ntendgﬂ ARy 3RcY Ghdabd s R as U 86 r&fuc@'ﬁ[@ﬁrﬁ(ﬁn‘@ @1r t%x1c1ty of
For exarrpl e, suitable charcoal granules are avail

potentiallyrhasm&t compphéms of @badeocaoklSA, | nc.  ( Col unbus, Om 0
US), and Cal g r bon rporation (Pittsbur
[0074ben Jag Rﬁ‘é‘i‘ﬁ“éaff)@fe eTEd| qﬂgﬂdén%‘ﬁt the r?“é AR éhag‘r‘@e additive is

apphe?ﬁ%1 'allsetasﬁlbgtge(té %?gé)%{%&lﬁ(ﬁ gfun apan fi a%u na é:%?iﬂgoﬁlof activated

charcdall dr of dltikiy0.In d Ppefojred bimbadiaiche rth¢3 pehelks aave eribodh e ringe of
the additive is applied directly to the granul es by
between 3R ipndy 7@ meshr Jpitaide grasules wegavappble figny g nugyber of manufacturers.

For exza(r)n%?/ 12iltAb31 ﬁ)arcoa g%e(l)n% (43029((35 Z\E}eglable trom such suppliers as Pica USA, Inc.

(Columbus, Ohio US), and Calgon Carbon Corporation (Pittsburgh, Pennsylvania US).
Suitable chitin granules are available from such suppliers as WACO Pure Chemical Industries
Ltd. (Osaka, Japan), and Funakoshi Co. Ltd. (Tokyo, Japan). In another preferred
embodiment, the additive is applied directly to the granules by dipping or spraying, followed

by drying.



21 [0075] The one or nore than one additive applied by
the present nethod can conprise any of a variety of
wauwstnzrdes for altering the conmposition of ciR&rEs1087/066789

snoke or for other purposes, as will be understood by

those with skill in the art,with reference to this

di scl osure. |In one enbodlﬁ%%t the one or nore than

one additive is an additive disclosed in the pr esent

di sclosure. In a preferred enbodi nent, the one or nore
[00751 haﬁf I@r@eamdmrw@m@mddgé@ appleedopy thfrmr@senhmﬂth@d gan comprise

rou OnPISt

any o iyiely S bRlRGaPr il BE BRG0P uRire SRk o for other

purp0§é3| er QRhYe Lhdersibda Beafdsé Vx@th%'kil?n?tiie ‘QMeth:fH?&‘éﬁce to this disclosure.
hal ocyani ne, an 1ron analog C Reactive Blue 21

In onedf;mbc(dMemte therane ar epdracles dtrtﬂ:eaddnp/pes an editivadizeloged in the present

. anaI%gCI Rectiv.BIueZlde re zine . the co
dlsc10§lgﬁ) 2 Phetesre qigﬁ]e@ imeat. egp%ﬁ,]%q 1rea a1 PRG dltlve com rlses one or
more @Qh ik gﬁ%%ggtg%l (%%&(:) grglsn n%lE g?(?ﬁ) &)ﬂplggﬁ(%;"gpictwhl@& C?ﬁgﬁ%ranules
chitin petdvtiophyl chisroptiyl iy €1 Rewnive Beueaidiyd, ¢oppen phthatociinine, an iron

nore than one substrate; b) applying the one or nore
analog GhRewsiwe Ren 21 dre fherperon ﬁ@lwsm@p@ﬁrawnbrﬁezmc analog CI
bforeth subst rat forned intg S
Reactwg%ﬁueT | {)g}g (9 € gie %16 cgopg?r ISOB n ﬁxcl%aﬁ%e LS S%r%lm‘ﬁ IrP%tJ iron
phﬂwﬁmywﬁﬁg d) coIIectlng and crlnplng the substrate
fibers to make tobacco snoke filter two and e)
[0076] ncdnpoe ambn@lmehie the otsdhwddos makimgfa tobaacotsowke filter ¢draprises: a)

obacco snok e referred. enbod
providjfig SR Mgt ¢ SR et TGRSy PBga) Epplying the
one OIITBBFJ @bk B YREGVPH Re ok of RRFL HAH OBF @ubsﬁﬁf‘ee(fe%r@ QR rate is
pulp wth acetic anhydride to acetylate any free
formed yato @x gpurg inow fiberonc)t foemingedr| spinmse the gobstiae mmnﬂqul @; collecting

¢) dissolving the cellul ose acetate .in aceto
and crifping e susHRIGJIDERS todBIkpdabaceP |8{51|05% @ltﬁfc%‘foa%llél e>d§lcorp0ratmg the

tobacc%ps?ljl%f{ \r/fgtg} I?(?w ?1{&8 1 oBRH B{&Q f‘ft%f of %éfg ed gmf)(Fcﬁm'ent the one

cel'lul'ose acet rea ed ce
or moBC@hALAE sEstrh@I TR idddebyt: ap alaeetatiny Wb@?ﬁlpa‘bﬂ@&ﬁngﬂﬂfeh
the one or nore than one additive into bers
macerfigfl iaeg nubiewithieetss dnhydrideld agetydase anetrae bydrowy! granl@is ¢f) the

ceu BT PGB ST GoB G k Fe Red R RRRS ey forming
dlssoltféWéllﬁﬂﬁé hiifel § a?p?)lﬁﬁg ad Jn@ AQINhdIE IR AARTE IS HRAIi®bIved
hl or ophyl | i n, orophyl |, netal phthal ocyani nes,
Celluld)SB @goétate to yaneirnaed nelhd%wlcety@t e) foemingothe terted exllulast gcetate with
pol ycati oni c ynmer, an |§g excha &F mat eri al, and

the Onﬁ Oéﬁlilqu ﬁhaﬂ‘é?r}e\ﬁ‘éﬁfvé ntp ey DaEmRg the Srsal%’t Gsgplose acetate tow;
and g)ngPr;ﬁrgitg% tc?lﬂflosterl\?etafee@@/rﬁg Y ?(mab&ﬂsm&&eﬁl hﬁJ B%érﬁﬁc%lment

acco sno

the one®ir aste CleamudidaBg 1@);elétftéd/frdml’tge @ro@qimms@ngs@ﬁ)&ﬂaolbphilﬁn
according to the present invention; and b) affixing a
chlorqpbblécl@gta Blfhelneyanies t hgnin ogpysicens. SrSR@1GyBleingy rOsEMaphRXLract, a
ol Cagl | ent. t he Lobacco strgpl g ? ﬂ %IV rlses an
POYCREHS I?% S A8 RIS HACP e 4R © T8 1 n one
[0077%”’0 AU cBRIhg td HPH Qﬁ%@m@éﬁ@ ki 0 ﬁf@eﬁp&%ﬂt?olﬂ%%re is provided a
CT/ US20077 066789

method for making a tobacco smoking product. The method comprises a) providing a
tobacco smoke filter according to the present invention; and b) affixing a tobacco segment to

the tobacco smoke filter. In one embodiment, the tobacco smoking product comprises an

additive according to the present invention. In one embodiment, the tobacco smoking



22 product conprises a conposition according to the
present invention. In another enbodi nent, the tobacco
W@ pkizig3pr oduct conprises a single segnent toREETS2007/066789

snoke filter according to the present invention. In

anot her enbodi nent, the tobacco snoki ng product

conprises a nultiple seg t obacco snoke filter

according to the present invention. In another

enbodi ment, the tobacco snoking product conprises a
produgfecpmdisauif ﬁ@rpp@slts@gaﬁ@mdmg)@a@@ oresspioRectitiont dn another embodiment,

accordl resent invention n_ano
the to'%ar%%&ﬁn Pf?‘i’r‘é?f(gfﬂ%r&%?é ag ‘?ﬁeém%l? B)i?ﬁ%cto &qqﬁﬁrf leg gegprding to
the pré@AMnGSStidiul hi pbies 8ABEAMehO Qﬁ&%a&%@ﬁﬁ)ﬁﬂ% llsl%ﬂuct comprises a
according to the present 1nvention be
multiple stnsno abadnp midkedilwr ibcasdingto ithe prigenamvemiigrh In another

eference to thi di scl osure,. in one g&ugdl ment ,

embo‘LF’ﬁP"s paiopatsacaIpke P et ;SP’&‘BH&?S e fRif ﬁ@gr{l‘?}“tt%t@cco
smokeoﬁﬁéei&ofdﬂ%%tth@Eregﬁml'fi\}eﬁiﬁén ap &S3niBdithd l fhe tolhacco smoking
ment tobacco ter and corresponds’to
produtt(ﬂm&@mesmf@é@lrrﬂ@sspﬁmdpletseglﬁeﬁhema) smbke titter dccorMgept the present
that there is no seam between the first segnment and
inventigfe Agddkhde sadersivpd &y thase with tkall imtedehivith gferpypce faethis
dlsclo‘fs,bl}rlF,tner r}elzq%lboﬁyt{l(%]ngeﬁlp h \1\1"{3?1] t(}bglfe) lrjsgnq rlrslg% glo(}%hl ma(E]e accordmg to the
preserfl iS@EnASH E Eltlib@_ar@ﬁlﬂﬂﬁs oL Ji’!@‘o‘églﬂﬁan@tdﬂd&dd PhékeSRLIRAY
t obacco snoke filter according to the present
correspandsrivithhtobecnosamksngoproduct 26 shpwe inffignre duetxdepnthandiere is no

t he cost r oduci nmul ti Ie se nt.tobacca snopke .
seam bt B¢ RROPTALYe tebh SAIGET CiyTioRas CRHgd By the filte
28. FRFRSEH wiTESd 'lﬁﬁiifer Al @rsthek’é Wh Sk 1n'fHé 5 Rl R&9ERRALo thls

t obacco snoke lters sim ar to the output of singl
disclosiegmian tmdtiodabfor onainpkee miui tiple senread evbacowosnabkie dilten accordlng to the

presently used nmethods. [0078] I n one enbodi nent,

preseidReaHOR BECTRARS h@thél%eaﬁméﬁ Prefluction ands g esi;0 t%ﬁ%}@&g multiple
segme‘?l%g(fcf inio%{esf%lﬁ?scg\';eqlcﬂgreﬁt?y {1&% rﬁétﬁgcfsmFﬁl{heﬁ?tth' %?%sgﬁterﬁethod

conti nuou

yieldsdRgsutd ot miegL & nﬁﬁtctbam@ ahioke it mﬂ@m the eaipai off difigle
separate individual filter segnents as in the

segmept baenol ynakedidtenemadelaccordiag ébgres@xﬂlwsa@ mgthedsict i on

10078}, 3% RREEL B et PeRE riPIeSEanBindR et Goaceo

smokel§¥d 1§ BcRRGAL % B fresehDfivBRESEMNes h R¥AMTIoAS ﬂo@v‘{?rhcéﬁ oh@fsingle
exanpl e, the device 110. In a preferred enbodi nent,
machihé) éhad dedscmt lraluarerm@hhﬁmedbsd:mnnmmﬂ reodmivpokrey sepsmwundsndual filter

I h I
segmel%l{ﬂse?s 1gﬁlzedgrlggq?télﬁ{u%@%g%§§gg,stﬁﬁr%@y s upg},ggp?g lfc%%nstlenf}en;n%sfioductlon

cost. %Fﬁ&g@r@;ﬁg}dggeﬁthﬁlemo 8t @& g(% . g\(fﬁﬂfgh%oﬁﬁﬁgeﬁ(prowdmg a

vitces produce s acco sno

devicd adcbelisg to thePr@ntAacaridhngichas dneexampls]itheddvias 1100eln a
present invention, after providing the device t he

preferﬁ@t ML theedevigg s glrﬂmghfépdpﬂtwdard t05¢ raakegpa@bdls 9asskpsed in this

dislof PR GRge e opltefitd: wBfiLitEs bRl Bibbyebnaccy
the saf@ Fe§ hLEurtRIFaREd NS ahd HEBEsIbACE URSHARIL Bbact GMoke filters.
as flattened cellul ose acetate tow. I n one enbodi nent,

[00791 he AwDoRDAY ol @ieAlEbdadnEnISHE Q7 p1@SBIT 9 ention, after providing the device,
the method comprises applying a plurality of spaced bands comprising one or more than one
additive that will be present in one or more than one filter segment of the completed tobacco

smoke filter onto substrate, such as flattened cellulose acetate tow. In one embodiment, the



23 one or nore than one additive conprises a volatile

i quid such as ethanol or isopropanol, which
weraporses | eaving the remai nder of the addi t PEUS2007/066789
behi nd, or conprises an absorbed 1|iquid such as

triacetin (wth at | east oqﬁ%other substance) which is
absorbed into substrate i the remai nder of the
additive. In another preferred enbodi nent, the spaced
bands are printed on the cellul ose acet at e t ow,

one of gpteethan Rahaddii es/eamprises 8 ghtiteokhquid sudf aStq’qleanpbw #PplePaNol,

or. ot herw se pplied surfac
whichy S 4rale A B i o A ayfa yahisb Pt C§afitsal “Bsorbed
liquid !sh&Hheriagdtid GRIatRE]sDbANGECHIDRIABEY) vAAkh RODRIHHEN 8RE Qubstrate
from Ai ger Engineering Ltd., Abco Automation Inc.
with t&)tﬁrﬂtduarlee OCdTemd,dltamd Il(olnbéer pq@famninegnbﬂdhments t]mslpa@dsbands are
one enbod the additi ve is sel ecéﬁg .
tow with a

printef 05,4 PR 6 TS STARES (BT S8 I e
o R A DRLAES YO S O A ST Be 8 sl o

absortssadkgid. ofeitable piiiitengt di@ipnaeie cLObP peichased ffodi Aiger Engmeermg Ltd.,
sel ectively reducing the anpunts or toxicity of

Abco Agtaapationl Ing. , hauilale @Wpoﬁ@r%@rbéf AlotaerotaipReplied

o050 o 208 <Bel By D0 SRR TR B GBFEMRRE o on o
more thah Bhe kutsseifee Rst¥efecAiell PRRLHR thEBHMBuRE dr &NECIH oﬂ‘ﬁ?ﬁ&ltlally
t han one conposition for selectively reducing the
harmfahmmnntmems of tobiacta ymakfe, poe enmozd than joae nf)mposamipmn selestively
bacco r ef d enbodi nen
reducig s anpiEmof Rk Ty sthpo b bk BRI ETRRESIe) e pghe. and
both dnB®r FRE M d?l% shggférfébtfbfr Qledpi9LI %(‘hfgl ggy thf %h{Bqu s or t0x1c1ty of
conponent s of acco snoke ac ordln to the present
potenmahl\ydmrnnﬁﬂ .cohporems ef @bied setike dhdreond or moee tdniohé vempessition for

nposi tion according to the present invention.
SeleCU[VG]G gﬂiuquﬁg %@%ﬁcﬂfﬁ@ﬁﬁlw PﬁBOtﬁ%tﬂ%]d &136@#5 (cpEpgnents of tobacco

smoke?pﬂlt %g&ger?edse%!lﬁlo%%eﬁtp hteh:%nﬁ)ldgﬂ)ﬁ e C&Hﬁosn'i(n} %)%élgag/ely reducing

I Conprises a
the an@fl@ist drexibR{ 6f potteﬁt@lll%ﬂ{a‘ﬂﬁmﬂ doﬁlpoﬂfmﬁé be@bi®otshfdke according to the
substrate. |In another enbodi nent, the method conprises
presempmeyltlﬂ@ In 8 preferied ewbodiment dsadditive iaadompesitien herprding to the
urther conprlses appl yi ng the one or nore than one
pnmmgdﬁw?f after the solvent is applied to the
[0081F Y bSIh ok @mbbinRne tHe meRIHRAADPRRES aﬂﬂi‘ﬁnﬁrﬁtsﬁﬁfgmct@rﬁi’é SutRfate and
applying a solvent to the substrate and the nethod
the méthmd hethec oorppiiss sipplypigytheagne hemonethan oneradditivé hefoonthe solvent is
|t|v% simul taneously with the a @#lcatlon of the

aPPheQé‘P RerubptEate-n &n applagrieaiodiment, higsRailed eopRiReHaPRIY INgfgsolvent to
the su[ﬁ?fc#?&? %n&fﬂ%iﬁ(ﬁﬁ%uﬁ@?t i&s %?}lélgﬁ@tthé nd Blem%ﬁegﬁitaﬁ %h@ addltlve

onpr S app ying t one

after th®@salvéhanagplied ad dict substrdte. Thenshdrsdniteidématt, theanetsd comprlses
nore tines selected fromthe grou conS|st|ng of 1)
applyipgRaplyenhie 5o PURsHALE] @déb@meﬁ@ tfortherecomprisey fntmh@ng |the) one or

more &1 Oglg:: {1‘5 1{%’ .Fll\élgl téqlgpu\%y \ﬁlltll% ﬁ% atpﬁlﬁ%}rtll%gz% yﬂge SO \fen% 6(? @18 I,ﬁlbstlrate. In
anothdr@nitdirgetR Sthe i@hod Ebriprivesh %ﬁg acfpRdt tRME subsh@te and the
solvent is triacetin. In 2007/ 121439
methopdTytuS 200D 36678 Iying the one or more than one additive to the substrate at two
or more times selected from the group consisting of 1) before the solvent is applied to the
substrate, ii) after the solvent is applied to the substrate, and iii) simultaneously with the

application of solvent to the substrate. In a preferred embodiment, the solvent is triacetin. In



24 anot her preferred enbodi nent, the solvent is
ethanol. I n another preferred enbodi nent, the solvent
w0 2007dasopanol . I n a preferred enbodi nent, thBCT/US2007/066789
substrate is cellul ose acetate. [0082] In one
enbodi nent, the nethod of the present invention
further conprises formng ¥ rod fromthe substrate
with the applied bands of the one or nore than one
addi tive using standard techniques to formthe rod,
anoth@@f@ierned lsebadideans t the dolsgnttihehanali tin askthen preferredecnzhadiment, the
reference to. this e, .such .as [
solverll 5 APl i Agraieuts ERBT bR SHBIG 1 el Py s
[0082F €2alih r(')ﬂe eRBodintenP, 1R nRARRIofWhd ?re@&ft iBlerBion FFARBLohPrises forming
one enbodi ment, the nethod of the present invention
a rod front the lsutusmm:rwshaﬂlecanphedl bandsoé ticoomeeat rnmd:sthambme additive using
hed mul ti e segnEnt

standa{rqil1 geicfipllqp%tgcfor és g/élb[q% Hpc?qrﬁtpp% P)g tlg}sg wnJ% s?qll n tthe art with

refereg%tojﬁﬁe 'Eﬁ%&’iosu{% esﬁ#kf%s?fgﬁ ggﬂﬁ?}% t\x{r%‘})ﬂlﬁéﬁ strlrrgtﬁ?h Fnhﬁimsmd the rod and

&mhngﬂnpﬁhpefpa&fewﬂﬁ@n@mks or nore than three segnents.
of exanple only, in one enbodi nent, cutting the
[0083} od Iem epbedinent.tthe, gleth@é qfdhie PlgseIH anveiio fther cemprises cutting
Qne or nore t.han. one
E, élmshed

e o % A0 TREneT PR E sl T, Biop g e

multlplé) EdoRfPO AHERGré Bvd-Bynicel rillﬁltlﬁfe bR filferEl O hsotier dfodiment,
where the transition between the segnents are

the flrséamrmsisPleAsgm@rn fﬁ‘@rS@Enprlaehbree segreanpoi mese thamhree segments.
beI](e? hstanda seqnent s, ne oubl e I ength

By wai gl SR BRI <8 G0 A OLRRBbr ot ie OF 1T SURES GUting the rod in he
rica SSERAY S B BN SLARPRRE P00 AOR-BL0RP e, oty
produciny entuldplelsagmb@and dosesmadhgito tieornei @easashbende Fagure 1, but

with reference to certain preferred enbodi nents,
whereghe, FRndoR BetivesR theLeEMpRs fcpicamiephe ASTCAR BE Sedle theslél%‘é’mpﬂses

two dQlbid ﬂaﬁ pﬁﬁﬂglfeddse%ln%hgs 012@8(5‘{1 %8%%1@?) §t£ﬂ %‘al nggwhpﬁetween the

eSCFI on 0] erre con

two sthida®d eéeNdrds uhe twé\lfimshed BIeNCcRs-ghidael fpn®ints Atk ends.
I ncorporated by reference to their entirety. WO

[0084]20079&11@11& cheP@ TP USADBRIIQEBRIZEN AHCusppihin ¢®s©§mbmtalsw1th

for trea t he substrat

refercféc, GsRRAR RRSREC FTDLeri e SRR rE SRS dgeretore, the
scope @ (RN P@ﬁdeﬂfb‘ieﬁmts RAGLIO A6 §@111Y1§9& to ma dR8Eipon P peetbhan

one polycationic polyner; and c) i) one or nore than
embodimentsrcertaped pinyiris disclosurei Allonterancestuiteel hienein aommcbrpeeated by

nmet al ht hal ocyanine, or iii) both one or nore than
rak“%ﬁ%“ﬂ?@geﬁﬂﬁ Phyrin and one or nore than one free

nmet al pht hal ocyani ne.



2. The conposition of claim1, where the one or nore
than one solvent is selected from the group

w@ow3dizusng of ethanol and isopropanol. 3. ThePCT/US2007/066789
conposition of claiml1l, where the one or nore than one
solvent is triacetin. 4. T conposition of claima1,
where the one or nore than e pol ycationi c pol yner
has a cationic noiety conprising one or nore than one

rimary or secondary am no group. 5. The conposition
WHAGFISHIAMED Khere the one or nore than one

pol ycati.oni c l.ymer is . selected.fromthe 0
1. @b AR S RSP R RERERTRE O 2 Bbies) Pk ltsre the
comp®RRoH @m§rivlgazi ridine), poly(2, 2-di methyl aziridi ne,
and poly(2,2-dinethyl-3-n-propylaziridine) and a
a) ooerbr metr¢ draneie tsbleer ecedi ng. 6. The conposition of
claim1l \gpere thf one .or nore than one pol ycationic

b) 98 Ph10re dangge PalHIHE PAVAT (A8 ). 7. The
o Rl o SR R (R o7l A e W e,

phthalpbjdn@leq Oy éii)i bogh Sne dih@oaoMpPOshé fred pofphetiaiand dne wheioge than one
the free porphyrin is free chlorophyllin. 9. The
free megpbditacy it cl ai m 1, conprising both one or nore

than_ one free r.phyri.n and one o re th ane f
e S o G T e T S
the grbl}ec@RIRLAE ofBhendI AR ipeofahee netal  phthal ocyanine is
sel ected fromthe group consisting of one or nore than

3. ofike ¢oneposgEppEclaipht, halase teningeranalefthaneoner ofvent is triacetin.
pht hal ocyani ne. .11. The cqgnposition of claim1, where
+ ke BSR4 ok ‘Qlwée Feane Asrapre Uty 1R RAFRHPRE ROLymer has
. . I . .
s ca, FBR) ORI ShOG) Bk PRyt AAlEp i group
5. cOhpeompositidnadfiedam P OYheae theSiithafmdreehanenegsolymtienic polymer is
t han one sol vent. WO 2007/ 121439 PCT/ US2007/ 066789 26
selecterhfromifbe gEMPEONEisEHE A PAY@IGRYIEnctRApk iPeIYNHYhERIRRen 10%

pos IR, M e R A ene b veat o

ion of claiml1, conprising

poly(Melaneeny 1D %ol 12400 @t) dddea eitebiditidciéahe bheadiage free
por phyrin. 15. The conposition of claim1, conprising '
6. b ERe\e@MPOsTIRnt{Clamw , oFhare gheoms armergrtean enegpplyiadionic @olymer is

al. pht cyani ne. 16. The conposition of claiml,
pmyetgglnt‘?ﬂ?lf‘ﬁ]il%gfﬁdgt ween 10% and 20%total of both the one

7. OThdBeRpdshtiih ANGaifn EQLoBRIRIME ot 8RN0LABIOMhalBhE b8 BBrphyrin and

one free netal phthal ocyanine.
one or more than one free phthalocyanine

8. The composition of claim 1, where the free porphyrin is free chlorophyllin.

9. The composition of claim 1, comprising both one or more than one free porphyrin and
one or more than one free phthalocyanine.

10. The composition of claim 1, where the one or more than one free metal
phthalocyanine is selected from the group consisting of one or more than one free copper
phthalocyanine and free iron phthalocyanine.

11. The composition of claim 1, where the one or more than one free metal
phthalocyanine is a free iron phthalocyanine comprising trivalent (ferrous) iron.

12. The composition of claim 1, comprising between 20% and 80% of the one or more

than one solvent.



17. The conposition of claim1, where the conposition
consists of: a) triacetin as the solvent; b) one or
worerg/123an one pol ycationic polynmer; and c) OPEI/082007/066789
nore than one free copper phthal ocyanine. 18. The
conposition of claiml, mhgi t he conposition consists
of: a) triacetin as the s ent; b) one or nore than
one polycationic polyner; and c¢) one or nore than one
free iron phthal ocyanine. 19. The conposition of claim
131, Theoepprpositiog dielaimeln capgyiaimg bgovenrlilde and 40 &softtheone or more
h sol V]S’m betheen 10% and 40% pol yet hyl enei m ne as the
anoaglpg 5??06?1930%1@%& and between 10% and 20% free
14S OPRECONIY RRN AT YBINE BinptikRE VelRRnRDYORAPSYRNMEe ofDor more
The conposition of claim1, consisting of between 40%
than oaadre8 @sphyriacet i n as the solvent, between 10% and 40%

ol.yet hyl enei mi_ne .as the po] ycati oni ol , .and
155 eﬁeeﬂaﬁp%él%% §Hing . gompligng B@enp@% alp%g% 1A ke gpgior more
ﬂmno%é%%e%&%ﬂéﬁﬂh, Qﬁ¥gnine. 21. A tobacco snoke filter
conprising an axial length, and further conprising:
16a)lha cembsditiad ef claing 1 b¢orapresing bétween | OiEMmnd RO %addaltof\beth the one
where the additive conprises one or nore than one free

or mofpthaRh PRE Frep POERETIgANGeRe Of Fwke thanene feee mgtalahthalocyanine.
pht.hal ocvani ne . both one or nore than.one.free
170 o Rk il Bl et B aptBRop PERRERY
a) Rhideah as MRNonent:22. The tobacco snmoke filter of claim
21, where the additive further conprises: a) one or

b) e or nivaie) thaneong glolyeationiapolybier;oand or nore than one

pol ycationi c pol.ymer. WD 2007/121439 PCT/ US2007/ 066789
& 55e $5ore g B S COMRKEQNAINKERTBY. oI ai m 2T fur t her
18C OPRY dcthyicRon d T BlimSIE IR 1RMnfosifih 2pskigearent ,

wher e ”Péﬁg (r:lliticvémi S not presgﬁ)tomi nt e1f|§rst
a) siegieents tHewdolwiher e the additive is present in the

second se%?ent. 24. A seanl ess tobacco snoke filter
b) o8e 6F S1%4g thay A Pohicaonio Bolymef:iidcco snoke fil ter

c) ‘g;%@gf é%%g%agﬁg?)ﬁlgggr%n)eﬁ@ﬁﬁoc apdefurther conprising:

§ one or nore t han one additive;
19T Eticecdnfysitionag etisnk kenipkiking hefwheh 9% a@IBO %S€igcedin as the

solverft,I tr)esixtvegne (;%‘natnd T(‘)% Sol?gt%lglggei;?r?enssntthé polycationic polymer, and between
10% and 20% free copper phthalocyanine or free iron phthalocyanine.

20. The composition of claim 1, consisting of between 40% and 80% triacetin as the
solvent, between 10% and 40% polyethyleneimine as the polycationic polymer, and between
10% and 20% free copper phthalocyanine and free iron phthalocyanine.

21. A tobacco smoke filter comprising an axial length, and further comprising:

a) a substrate; and

b) one or more than one additive;

where the additive comprises one or more than one free porphyrin or one or more than
one free metal phthalocyanine, or both one or more than one free porphyrin and one or more
than one free metal phthalocyanine.

22. The tobacco smoke filter of claim 21, where the additive further comprises:

a) one or more than one solvent; and

b) one or more than one polycationic polymer.



where the additive is not present in the first
segnment, but where the additive is present in the
waewonzi4degnent ; and where the tobacco snoke fPCT/ER2005066789
seanm ess. 26. The tobacco snoke filter of claim 25,
where the additive conprises; a) one or nore than one
sol vent; b) one or nore th one pol ycationic polyner;
and c) one or nore than one free porphyrin, or one or
nmore than one free netal ht hal ocyani ne, or both one
2301 Theptobaachamobe dller eeclpion aﬁyﬁlrrthelamnmﬁeng)a fingisegmenirand a
é)ne free hrreili?l ht hal oc an ne te toba g E K[ﬁ dditi
SCCONG PEE o "CF &ihd Wev%zﬁélP fteﬁeél Jylietfiryescpment PAE whgre the additive
is preécehPfH &Q@e&h@%@gm&ﬁns' sting of chl or ophyl | o
hl orophyl lin,” i on exchange resin granules lignin, a
24meA abamlpbst tbhaaco;smmika ¢iltec hécbrding taclaine@3.coval ent | y

ked to a netal phthalocyanine, activated charcoal,

25an‘g teRaceq spee #ﬁ%ceaf&rlsmp%édwﬁﬁ%g Eﬁa Pgrtcomprising:
yapi ne or chlorophyllin. 28. The t obacco snoke
a)grélhp%ra?%fﬁgl aim21 or claim?25, where the substrate is

b) 9at ec hede tHahaie tabéitigeoup consi sting of cell ul ose,
cotton, paper, poalypropylene and rayon. 29. The
whege diecebaskp kaoke filtar fusther Fempries aérrstcseamﬁmz@d apeeprd segment,
where tﬁrr% ﬁ(i(HE \%% {rsat ¥es%r|?tel|n lr%ll% rsg Feg%? e 3@2 EV,Vhe{,ﬁ]%lF é\ﬁglﬁﬁlgg ?scf):r%sent in the
secon@§bintdny-eaids a free copper pht haI ocyani ne. 31. The
t obacco snmoke filter of claim21 or claim25, where

whee theddbacce emoke llter sescimless. pht hal ocyam ne. 32. The
acco snoke filter c to cl m23 or.claim
26, RS Ba ORADRE et b ATER DS o et R S comfisf
2) SREBF hes tn Rk kQiveggnment . WO 2007/ 121439
PCT USZOO? 066789 28 33. The tobacco snoke filter of
b) ©haiomitde drananaipoly2ationid polgnielrearkdi r st segnment has an
axi al length; where the second segnent has an axia
©) PBRGE AOTE FN\ARE Fie PREPIKINAPT PR WOEﬁ‘ thap, gn¢ freg fmetal

phthal% ! oir ﬁot(ﬂ' Jnte%’rgiﬂcsre Aﬁ%%r%ﬁeq?e a@g@b ﬂ?f[ (gheogr 155]1% than one tree

con segmnen acco er conp
metamh@lgmgpgﬁhﬁd on according to claim1l. 35 A tobacco
snoki ng product conprisin A@a tobacco snoke filter
273ty t@gmommo(kﬁ &ilter ofi claym 85 awvherg shepddativel imsglacted fim the group

consisting of chlorophyll, chlorophyllin, ion exchange resin granules, lignin, a metal
phthalocyanine, chitin granules covalently linked to a metal phthalocyanine, activated
charcoal, and activated charcoal impregnated with a metal phthalocyanine or chlorophyllin.

28. The tobacco smoke filter of claim 21 or claim 25, where the substrate is selected
trom the group consisting of cellulose, cotton, paper, polypropylene and rayon.

29. The tobacco smoke filter of claim 21 or claim 25, where the substrate is cellulose
acetate.

30. The tobacco smoke filter of claim 21 or claim 25, where the additive is a free copper
phthalocyanine.

31. The tobacco smoke filter of claim 21 or claim 25, where the additive is a free iron
phthalocyanine.

32. The tobacco smoke filter according to claim 23 or claim 25, where the tobacco

smoke filter additionally comprises a third segment.



b) a body of tobacco affixed to the tobacco snoke
filter. 36. A device for making a tobacco snoke filter
wo e@miizabacco snoke filter substrate, the devP€CBHUS2007/066789
conprising: a) a rod nmaker nmachi ne conprising a
conveyor for noving the subgirate through the
machi ne, a shapi ng nechani for shaping the substrate
into a cylinder, and a cutting mechanismfor cutting
t he shaped substrate into segnents; b) an applicator
33t oFheajopiagprsgoba dilter ofgpian 2han Claie 2adwhetevibe first segment has an
1|ntgrmttently to the substrate in a plurality of
axia lgﬁ%t ed bands; and c) a controller for controlling the
wlﬁa‘?@'tﬂecs@&(ﬂ{d’s gﬂl‘éﬁtehatsf&% &P idRi; @hdi S connected to the
applicator. 37. The device of claim36, where the rod
wheak gre axead héngeh dtht Herst segmpnti is differentrfearh s snalflength of the second
applying triacetin to the substrate; and where the
Segmeagm i cator applies the additive to the substrate after
th ' -
4 o (TREDESRSEE (06 PRRIKI D S RERE BoB0Rl GRiin L. |
3536A wtfaeécesmhleingpmdueﬁctcﬁnpmtg)rl ses one or nore than
one spray head for spraying the additive

a) .aﬁ@@cm smekﬁ flttelt as:cvtﬁiéngstsptﬁé«tlma% leoy ¢laign B gF glaim p4pand

nds The .device aim 36, where the
b)éi‘g"&% catorac% ?rftf)lx‘?%eo %Sﬁ(gba&;o f())ke ﬂ%an one rotatable
36ME levice fdH @hlEng @lotREd Yhdie AReraEsth trbbaecd BrhSkdTikdrefibbtyate, the
to the substrate in a plurality of spaced bands. 40.

deviceTdmenpieiigse of cl ai m 36, where the appli cat or conprises
dditive

2) AP e MECHp ForBaruRe & BomoFe RrdbeaE: B SePifai Suen me
machlﬁﬁ,ret ﬁﬁglngqm%hhﬁlkﬁ O?F]ﬁa%ﬂ%oﬁte skiAeCialy fc@hfd@ﬁré%q alQitting
the s e a

or and to t ['Tcator to con
mechagysne Foranitinignge shapedlssbstratet ine sgplensat or, t her eby WO
2007/ 121439 PCT/ US2007/ 066789 29 triggerin
b) &Bﬁpplé%tqféﬁf BPPLY g 08P Q& BpTe Hgone additiyg éntﬁlé@l%@et%‘io the substrate

inap@k ¢ o%%ac}é‘ﬁ]ﬁﬁtﬁts FIE applicator is positioned to apply

an one additive to the substrate

c) hebatrelldriter setifdiniad Be@ppBtasort ReeEN@BicoftroTRE hasbmbtied & the
The device of claim 36, where the applicator is

aPPth'@S| tioned to apply the one or nmore than one addi tive
375 n G raRiTaI ie doBBUREL o 6f SR 6O 8

e B S LR BuponLy, L, one o e

wheas theepplistiapgyliby thehnddgivapd tig substcdianftemthe mechanism for applying
triacetin applies triacetin to the substrate.

38. The device of claim 36, where the applicator comprises one or more than one spray
head for spraying the additive intermittently to the substrate in a plurality of spaced bands.

39. The device of claim 36, where the applicator comprises one or more than one
rotatable wheel template for applying an additive intermittently to the substrate in a plurality
of spaced bands.

40. The device of claim 36, where the applicator comprises one or more than one pump
for pumping the additive through the applicator.

41. The device of claim 36, further comprising a sensor and a cable attached to the

sensor and to the applicator to convey synchronizing signals to the applicator, thereby



45. A nethod for maki ng a tobacco snoke filter, the

nmet hod conprising: a) providing a conposition
w@ewonzhi4ey to claiml; b) applying the conposiRPC¢DOS1007/666789

substrate; and c) incorporating the substrate into a

t obacco snoke filter. 46. The nmethod of clai m 45,

where the tobacco snoke filt%er made is a single

segnent tobacco snoke filter. 47. The nethod of claim
45, where the tobacco snoke filter nmade is a seaned

triggeping thepipplicaigradiihe sm@qbb@dgnoke filter. 48. The nethod

of cl | m 4 obac 0.snoke
1 GBer ol e AR R DB RGBT SEsiineefp Bl ihg §nor more
than oﬁb addRyoasme fsuEs!tl%'té"Tbéf@re O SR @RRInYArD ehel dhGpin TRRBALi4AN
conprises printing the conposition in spaced bands on

43t h"éhesqlﬁkmﬂerdtc@.m% V?Ifteee ﬁetapphicamr 16 E)aslnoldldﬂ, towipplyethe one or more
than GGRGRGANE 4P BF SSpABE B %%%%S%ﬁ%ﬁgﬁq shgRiegRechpg.
44”51’1330(%&6‘6 (ffl i 5:_60 h‘@’?@{h% a:qgﬁ‘c 346 %bél‘il nézlft%)isaﬁgféretﬁe one or more

S conpri ses at east and

than ofle agditiye af the Rebtparsdrtthosubaitake ambémr shapebbyMhieshaping
second density of the conposition; and where the
mechanisnst densi ty |s di fferent fron1the second density.
al. m 50 re.the ral ity of

52 T th
45225 ol B0 FuBeB g HIRE Sk MRl Eibsng® | o,
a) }ﬁlkq(gh(ﬁ'ﬁnglacéoﬁﬁ)@hhgﬁ abdingitd Blagngecond wi dth; and where

first width is différent fromthe second wi dt h.
b) 3pplyifgethencompokiodn © asubsusie; awter e t he conposition is

applied.in . the formof granul es or articles to
) HHOFRAEANT 16 SURIRIECtoss BIPAGHO SHRCHRosi t i on wi thi n

46t Nend QPRGSO eABK QST Whi® the Wag&oﬁﬁ(ﬂﬁ%&? made is 3 smgle segment
PCT/ US2007/ 066789 ~ 30 54. The neth clarm4

tobacomfmaketfﬂercorrpo& tion is applied adsorbed onto
he met hod of claim45, further

47c o% mgqhﬁ@ Oéfﬁﬁlfp A gWACIEdhe Ebacqors ek tligs madgrina seagepd multiple
r ng applying the conposition before the
segmefnyro&gn{ S%%Hé fhFe!red to the substrate. 56. The nethod of

481 Hnenméﬁaod ﬁ)ﬂ &Iahﬁ 45C Qhpfel thé RbadRdyokedileer ldéadh sénledemultiple
substrate; and further conpri sing applying the

Segme@btqb@@ﬂqsnmkeéﬂtee:r the solvent is appl i ed to the

t . .
uﬂiﬁ ﬁth% gﬁlﬁfrg} :15 nﬁer&ﬂppgr {hg progﬂggf?gplé?esfﬁﬂmng the
compds#id i@ sp& @A ah&d &gt&%ﬁbéﬂa‘ﬂ& the conposition

sinul t aneousl y wwth the application of the solvent to

50t HEhesmbthod at elaim 45, where applying the composition comprises applying a
plurality of spaced bands of the composition.

51. The method of claim 50, where the plurality of spaced bands comprises at least one
band with a first density of the composition and another band with a second density of the
composition; and

where the first density is different from the second density.

52. The method of claim 50, where the plurality of spaced bands comprises at least one
band with a first width and another band with a second width; and

where the first width is different from the second width.

53. The method of claim 45, where the composition is applied in the form of granules or

particles to increase the surface area of the composition within the tobacco smoke filter.



58. The nethod of claim45, further conprising
applying a solvent to the substrate; and further
w@wpniesng appl ying the conposition to the subGI/D81087/066789
at two or nore tinmes selected fromthe group
consisting of i) before the solvent is applied to the
substrate, ii) after the sl vent is applied to the
substrate, and iii) sinmultaneously with the
application of solvent to the substrate. 59. A nethod
54f ofhenmrthag of clagh 46 c wheiegke C¢mp@sem0ra@@@phﬁd1@1spﬂ>edIoatmgranules

3%y PEPRE ob e 337 B PraoBiind bebliied kRt e subsrate and

ﬁlrthe?ggth{n‘lé’lﬁg appl 1n%)th@9&hﬁds‘ﬁﬁ)nt horeNBe MlvémR 'i@aﬁ[ﬁ'r@@ t@ e substrate.
additive to the substrate. 60. A nethod for making a

56t oBacmethedok elafm U efurthec oordpngng ep@lymigm Dbvent toethestbsocite; and
i.Si ovi di ng.the substrate; pro

furthef g éﬁ%ﬁggﬁm@n@ thep spmssionhier Reesol iRy lscabgpgsfb rq/ﬁhﬁ@ug%@te
Sﬁnﬂ}]eorge@gﬁ ofk ﬁH 49nﬁ1rgigfi b&ﬂlﬁﬁsﬁl ISL%]? ?ﬁbs%we t & th@3ub ds'?tate and

a tobacco srm met ho

furthe€ 06mMPHiSing gpplyﬁn)g the cothpbsitipresisiemareeuslg adthdihe gpplivacib@bfrthe
36; b) allowmng the applicator of the device to apply
solvent i thrfbgFateror e t han one additive to a substrate; and

58C) Ienr%gtﬁlgg ro?%.fﬁ m% t ur %P fsz(t)rglfa)}lsrﬁ# gép ﬁn@% st agﬁ)othﬁﬁmlg grate and
fulrtheIr B@mf)ﬁﬁ gﬁﬂ&?ﬁi?‘fﬁe E(bﬂlf)(%‘itldiﬁ@ethé §utﬁtr§ﬂe"h@|t\ﬁo of 8@ fnes selected
Sno

t obacco [ter. 63. The nethod of claimb59, 60
from the gédup cemeiseng bil) hefvae te wiwskeisfapptiedt tonthd @ubssraw sléaft@dthe

CT/ US2Q07/.066789 31
solvery g A60 SxBIE U e andgH) SHRGATROLHS Y BF Tl plisasd Cpgeivent to
the suBdirf®d, where the tobacco snoke filter nade is a
seam ess multiple segnent tobacco snoke filter. 65.
59Thee nehdibfbr ofakidgad toba&o wibkerfileet acaunéing td birim2é, die method
more than one additive provided conprises ethanol or
comprigpgr opanol . 66. The nethod of claim59, 60 or 61,

nore than one additive provided
a)?@&ﬁ(%né ?ta%[étl n and one or nore than one ot her

b) @w&sam@ GEs oft/or bR thEd badifitied; ahdn 59, 60 or 61, where
appl ying the one or nore than one additive
c¢) applying the one or more than one additive to the substrate.

60. A method for making a tobacco smoke filter according to claim 25, the method
comprising:

a) providing the substrate;

b) providing the one or more than one additive; and

c¢) applying the one or more than one additive to the substrate.

61. A method for making a tobacco smoke filter, the method comprising:

a) providing a device according to claim 36;

b) allowing the applicator of the device to apply the one or more than one additive to a
substrate; and

¢) incorporating the substrate into the tobacco smoke filter.

62. The method of claim 59 or claim 61, where the tobacco smoke filter made is a single
segment tobacco smoke filter.

63. The method of claim 59, 60 or 61, where the tobacco smoke filter made is a seamed



conprises printing the additive in a plurality of

spaced bands on the substrate. 68. The nethod of claim
wGA078048 61, where applying the one or nore PCEHOS2INB066789

additive to a substrate further conprises applying a

plurality of spaced bands g the one or nore than one

addi tive. 69. The method of kI ai m 64, where the

plurality of spaced bands conprises at |east one band
wth a first densitfy of an additive and another band

multlmﬁmr@nsmb@m RIS tlgﬁfof the additive; and where the

BT o PP BB R B LB TRRIARS g s o seamies

multlrﬁ@@é‘gﬁ%nb%g&ocmeifﬁ%_ at least one band with a first
nd anot her band with a second w dth; and where

65t hhe method wi diaim 59, 60 bf 6 ewherf tiomoicher merahah vadidditive provided
71. gﬁe net hod of gl aimb59, 60 or 61, where applying
comprifss eHiBOlAT 1HPFEBPANan one additive to a substrate

6600%1&1&%8 %P Bfa}ﬂl 3 d@(? p{ gl a\'&/hé O%D&Cﬁgrft{ﬁ%}gén%da%ﬂ% provided

nore t er ent a tIVGS

comp@sfes eligdetin 611(,1 onkl er moaplay iong othze sﬂmwn@é. nore than one
additive conpri ses appl¥in the one or nore than one o
67ad15|hﬁt mv@om plapn SRe6Q REP ?fé@ﬁﬁlﬁi@rﬁhe PBC OTHerhERpeae additive
the re,t.h n one

comprlsga lp%rm n ﬁl adg%vlelrlré & p{l%r\/\fﬁ/e B%cefl él{l Obn TR StbseliHe

68| Prget Ilheﬁibéﬁo!f 61%i1h %9, 6@ or Enewn@t hpplyfy Bt ahebPhordfhallone additive
61, where the one or nmore than oné additive is

toa smpauee’arth@r qohwprisebanplang aphirkbtyt dfespaaed Sands ef the one or more than
C[m |ng 75. The nethod of claimb59, 60 or 61, where
one a4diiVeone or nore than one additive is applied to the

695 UpR! ﬁl@tth d %Y cBith r6HS{V99reQH$ gliltreﬂ oy M Qﬁe{cE@BQndJc%mp}_ﬁ@s at least one

met hod claim 59, 60 ere the one or
band \t/iuhm fnsteieasﬁcgr of ateadcﬁtlmnﬂaﬁhaﬂEQ H:AﬁBwi?E‘ﬁ/sbBﬁﬂQﬂehﬁi@ﬁ&f&ﬁe
applied to the substrate as a cloud of droplets.
addltl"?ei andhe method of claimb59, 60 or 61, where the one or

wiEle ﬁ}eor 3 oe%@f%;{ ?sdcﬂff{efe‘ﬁ?fﬂoﬁu ?@940&18 ehdlyt he substrate in

anul es oOr 0] Increase t he

708 UT'iea@ethad ea cmm () ewhé;fédhé pNeal o kpackd Baddzvaetpise@mKeast one
filter. 78. The method of cl aimb59, 60 or 61, where

band witle adiet widthmideanobhen berd walidi seronsl Wislth:zsgl i ed to t he

R B B S OB SRRl i TS o

7 1adT3'het h¥@od 6P Eﬂafrh $9S6@BE 60F whGtE @pp R} BRSNS Hpﬁfo?@ﬁﬁn one additive

sel ected fromthe group consi stl ng of activated

to a substrate comprises applying a plurality of spaced bands of two or more than two
different additives.

72. The method of claim 61, where applying the one or more than one additive comprises
applying the one or more than one additive within the shaping mechanism.

73. The method of claim 59, 60 or 61, where the one or more than one additive is
applied to the substrate electrostatically.

74. The method of claim 59, 60 or 61, where the one or more than one additive is
applied to the substrate while the substrate is moving.

75. The method of claim 59, 60 or 61, where the one or more than one additive is

applied to the substrate by extrusion onto the substrate.

76. The method of claim 59, 60 or 61, where the one or more than one additive is



charcoal granules, chitin, chlorophyll, chlorophyllin,
C Reactive Blue 21 dye, copper phthal ocyanine, an
W0 e@/12133 og C Reactive Blue 21 dye, a zinc aPel/o82oC/066789

Reactive Blue 21 dye, ion exchange resin granul es and

i ron phthal ocyani ne. 80. Thg nethod of claimb59, 60 or

61, further conprising appl¥ing a solvent to the

substrate; and further conprising applying the one or

nore than one additive before the solvent is applied
applied do theesubsibaie paa ¢loud pf drepetpet hod of cl ai m 59, 60 or

fur r.c a sol vent
778 ot e ot F TR 507 KB BEberE fnof o BPte ey bhSagiviye is
appheHQ('S ehel BE A0S ﬁl@cﬂ)ltﬂl %e %ﬁlfnhféﬁ ok B@rtﬁﬁils \{@ Mcredsé t@%ﬂa@éj area of the
to the substrate. he net hod of claim59, 60 o
addltlﬁslwlthlmrthhmbacmmmm flrig:rappl ying a solvent to the
oo DAl ohem APt PO er 67 muR R NBONR ' Te R Hes Addite is
th bstrate. 83. Th
appheﬁ‘?@hﬂeﬁb P SsokilE) SRVERG LT P Cmpri simg

79 pMeyins@od o olaite 159, 6@ ot be, whetbshd adecor ok thaut bieadditive
conpri sing applylng the one or nore than one additive
COmprLisss OR@ OF 196¢ Hapeone étlbstt%é‘e Selegted &om 'ﬂi@gr@m m@ang pbastivated

charcoaiﬁ] H%g %hlf) n,ﬁle éfbﬁ@!{l Cth ()I'O]il;il e? ez&cﬁ evzeln Y€, gopper
phthal@@ﬁlnhﬂ%d ah @rohRRa B At KAk Gve Bli‘l@ Alidyk, 8 'zfﬂé'ah@lﬁg Q}ISRéécM\ﬂzé Blue 21
the application of solvent to t he substrate. 84. The

dye, ipmeexohdngsf resinagramﬂwndamn phdocy@Bjnewher e t he sol vent

a3 HENEY OREIAER 59t PLOBE] o UCHPY oL B RLYIBE & sgfeno the
substrA®! BRAR@Er E@rhbﬁﬁn%‘a%ﬁgﬁg G SHPKEmbie th ond DR1TRERQGke the

conpri si ng: pro g one or nore t an one additive
solvermmsjamjmedmmhemubsttdnan one substrate; b) applying the
ne additive to the _one or nore_ than

8lg @%@6@8& gf élam@ éPoéQs of ﬁé Wigthek GRRIISIRE ARPIYIRY jsptvenigio the

substrgt)@ugndr ﬁrﬁleﬁ k&ﬁéﬁsnﬁéﬁ%gﬁé 8%63(% gg %819(—%7 Acglgt?\geS gf)r%l?e solvent

is appﬁ@ij[(ﬁ@l&lsﬁl@t@ﬂﬁ crinping the substrate fibers to make
filter tow, and e) incorporating the filter towinto

82¢ HEhe mbthed of glmm &9f 60 Dé 61 @ythemeamprasingoaprdying Iaéplme%to the
one Ssubs

substr\é\{}] andagu ﬁﬁ% QP ]il%lég Mwné EJPeponebgr ng%rtgfuhanet ?.Fgfltlve 31multaneously

with tﬁ@&ﬁﬂféﬁﬁ‘&l YORE sPIYbR Wik sde@4kC anhydride to acetylate
free hydroxyl groups on the cellulose fromthe

83V\oTimb mpethpd of rladn $906& Dngl 1 fuetheetdroprosieg aupdyiag @ solvent to the
substrate andni%rthtep g&ﬁg s1I1§§ g[r)?)l?l%g Ctilllesgr?el (\)llrer%o1%et|hllrl1'I l)r?ese?dd?t?\/eet totthe substrate
at two or more times selected from the group consisting of 1) before the solvent is applied to
the substrate, ii) after the solvent is applied to the substrate, and iii) simultaneously with the
application of solvent to the substrate.

84. The method of claims 80, 81, 82 or 83, where the solvent is triacetin.

85. The method of claims 80, 81, 82 or 83, where the substrate is cellulose acetate.

86. A method for making a tobacco smoke filter, the method comprising:

a) providing one or more than one additive and one or more than one substrate;

b) applying the one or more than one additive to the one or more than one substrate

before the substrate is formed into or spun into fibers;



d) applying the one or nore than one additive to the
di ssol ved cel lul ose acetate to form treated cellul ose
waewraryid e) formng the treated cell ul ose acePEE/ESU0T/666789
the one or nore than one additive into fibers; f)
formng the fibers into cel Iose acetate tow, and @)
formng the cellul ose acet % towinto the tobacco
snoke filters. 88. The nethod of claim 86, where the
one or nore than additive is selected fromthe group
C) doiing oF ARNBING dlrd s}rb@mtylimtprﬁbetml orophyl |, netal

o RBLBRESHERIRGRe LTRSS DR PUEEERLIRIS,

e) @ﬁ%?@?%né@%@ﬂie@ltow ane a toﬁzfﬂicb'sﬁloﬂg Hgative. 89. A
nmet hod for nmaking a tobacco snoking product, the
8Tret ieonlethodpf chim @6, wheertbe bok ogmared hba oo sk i ptavaded by:
accordi ng t cL{gi m 21 or claim25 or claim34; and b)
a)é‘?%C?B@PH%Wé)Och’B 3co segnment to the tobacco snoke

b) réelc'ﬁﬁé the macerated wood pulp with acetic anhydride to acetylate any free hydroxyl

groups on the cellulose from the wood pulp;

c) dissolving the cellulose acetate in acetone, thereby forming dissolved cellulose acetate;

d) applying the one or more than one additive to the dissolved cellulose acetate to form

treated cellulose acetate;

e) forming the treated cellulose acetate with the one or more than one additive into fibers;
t) forming the fibers into cellulose acetate tow; and
g) forming the cellulose acetate tow into the tobacco smoke filters.

88. The method of claim 86, where the one or more than additive is selected from the

group consisting of chlorophyllin, chlorophyll, metal phthalocyanines, lignin, cysteine,

n-acetylcysteine, rosemary extract, a polycationic polymer, an ion exchange material, and a

chitin derivative.

89. A method for making a tobacco smoking product, the method comprising:
a) providing a tobacco smoke filter according to claim 21 or claim 25 or claim 34; and

b) affixing a tobacco segment to the tobacco smoke filter.



