1 METHOD AND DEVICE FOR MAKING TOBACCO SMOKE FILTERS CROSS-REFERENCE TO
RELATED APPLICATIONS [0001]The present Application claims priority from United States
Provisional Patent Application 60/744,995 filed April 17, 2006 and titled "Method and Device for
Making a Multiple Segment Tobacco Smoke Filter"; and also claims priority from United States
Provisional Patent Application 60/887,960, filed February 2, 2007 and titled "Method and Device for
Making Tobacco Smoke Filters"; the contents of which are incorporated in this disclosure by reference
in their entirety. BACKGROUND [0002]Some tobacco smoke filters comprise multiple filter segments,

where one segment is a standard filter comprising cellulose acet g(’f ﬂg,k%"standard
segment”), and WHETEIRR S Q&}H@ﬁt%ﬂ? &%&ﬁ&é@%ﬁg é%félket additional
additive (the "non-standard segment”). Examples of such additional additives include flavoring agents,

and further include substances that selectively reduce the amounis or. toxicity of potentially harmful
components of tobacco srﬁB&éSs—BaF ggg@&}i@ﬁ %ﬁ@aéﬁ%ﬁ%ﬁﬁﬁ% tobacco smoke filter

compriseggauiliiple spopes, syshcasdecRxanpliRadwascumeatsiies thevsiendapdieagment is
usually placed at the Eroximal end of the tobacco smoking product that comes iné\cé(z)lgtact with the lips

of the sm&wRBHAHRK AR Fitsh SR et MR dedMIBRPA LS mHE X SR DS IREAPAITIRE distal end of
the tobacegsmekiRgmspdussadinsapkipitebacs serligniokthadabasemamakinguypeeduct, that is,

between the standard segment and the tobacco sectign. [0003]The production qf tgbacco, smoking
products RERTECERlY %@i’%ﬁﬁﬁlﬂﬂ% D& m8ht fHB%EEB@%Eée ﬁlﬂ%? 5‘?%8’#5&3%43%8%%8 nvolves

high-speegeaidi R ek RLOTEESI08 SabuosaRaetate nbite standaidfiteroesis-atdivaniable rate as
high as 500 meters per minute, More specifically, standard single segment tobacco smoke filters are
made usif§aSERBEFFERTH IS RELRRE by virtually all tobacco smoke filter manufacturers,
machines which are readily available from agxnmagro{ manufacturers. The rod maker machine
continuously strips cellulose acetate tow from a compressed hale at one side of the machine. Tow

comprise$089%h abSOREAEFDAPAMER RIS DR S B i SR W0 BRI S SFE RS that are
compressgq igiadargeialesmphsitowds toes mereadilaienaltyinlqipelaishived ofgment™), and

where the other segment or segments comprise one or more than one additional additive (the
“non-standard segment™). Examples of such additional additives include flavoring agents,
and further include substances that selectively reduce the amounts or toxicity of potentially
harmful components of tobacco smoke, such as activated carbon granules. When the tobacco
smoke filter comprises multiple segments, such as for example a two-segment filter, the
standard segment is usually placed at the proximal end of the tobacco smoking product that
comes in contact with the lips of the smoker, and the non-standard filter segment or segments
are usually placed at the distal end of the tobacco smoking product adjacent the tobacco
section of the tobacco smoking product, that is, between the standard segment and the
tobacco section.

[0003]  The production of tobacco smoking products having only a standard singie
segment tobacco smoke filter of cellulose acetate involves high-speed equipment, processing
cellulose acetate tow into standard filter rods at a variable rate as high as 500 meters per
minute. More specifically, standard single segment tobacco smoke filters are made using a
standard “rod maker” machine by virtually all tobacco smoke filter manufacturers, machines
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



2 separated fibers as it enters the rod maker machine, which predisposes the final filter toward a
uniform density of fibers as it is formed into the filter rod, and also prepares the tow for the application
of triacetin. Next, the tow passes through an application unit with a covered chamber where brushes
rotate in a pan of triacetin causing tfiacetin droplets to suspend in the air, thereby exposing the tow to
the droplets of triacetin. Triacetin is a plasticizer which cross-links die cellulose acetate fibers in the
tow to impart a degree of rigidity to the tow materid as it is further processed. Then, the triacetin
sprayed tow is fed into a funnel that shapes the triacetin sprayed tow into a standard tow rod. Next, a
strip of paper is wrapped around the standard two rod and sealed with hot glue as the rod passes from

the funneFAREBUCEUTORG ahit SHSETEaROPp AvkelvmishBg. rebich Rieditneies Sher it d e F ¥ hents. After
cutting, the stapdarelilier SEERRRNS 16 foSdRiq:AFaRY a8 lAling S yinsiesdial isleasasdhe

standard filter segments onto a conveyor belt for distribution to the area where tobacco segments are

attached fPPSRHITIECEGTIERER tAIS1HIIBR COTSRTISRSA GpPBeRATs2nRRRTh T St SRV BRetbbacco
smoking REQCIMELS CRIAPHISIRG LRI seanentfillessn hovwarenisequiras Rediio vl RKAcASIKe

equipment or substantial, expensive chan(ares to standard manufacturing processes and equipment for

making stéifiddieiedin §rPEaniBatMmarsthe Srasih pldrisrediniriatRbuS o PRBIiFEMY Hditiple segment
filter tobage, sTmAkingREPENES Lempriat:rd LSO LW SeparalepdmakssmachingesRach with a

spray unit and cutting unit to separately create rods of the standard filter material, and rods of the

nonstand it thes PierpEthaRRe R E BEE oIS RS 6?6dﬁ@easfflci’rﬁlﬂhpbaﬁlter sections
of double {he,length ofdh fipahstapdaig fieiseetionansbaonsiand rshitiessectioaspheouble the

length of the final non-standgr filter section: 2) mechanically combining the double length standard

filter sectidiesvdtherEadusvRmIHbiRAsthyiRbatelsas bR Imges Haehhe furFtdlad in the

industry a&&iﬁ%ﬂﬁﬁ@%@f@@%&%ﬁ&%{%@ Fo8is:0f paviiipie seament fltges nrueh astar example by

wrapping the alternating standard filter sections and non-standard filter sections with paper and
glueing therHifgn@e i edaroriciosamers Iy e iR B e QLRI RIS SR FthfpEgment
filters contpining & =fandard Jillersegmanioans, Bepeptandatd fillebses mentcanchédk:abiarling the

multiple segment filters to a tobacco segment to create the completed tobacco smoking product, such

as a cigarEEenisiaE 2{oo e ihe WP IE fif éoPaEER P IR EEhematic diagram of some
steps of qpgoRfesenty YastmethaddairirdHeing, PritRie seament iitenighassensmaking products,

such as a tobacco smo‘kingé)r.o_duct having a two-segment filter. As can be seen in Figure 1, first
separate FSUCEERNECQRARY AL IR FERERMY S oI BHOE SIRRRIH SX PSR F B %A reated. Next,

each rod qf;he, standariiterymaterakl fris syliiprosicaAaublelenaih siapdassditanasstions 14,

and each rod of the non-standard filter material 12 is cut to produce double length non-standard filter

sections TERrTereRMise RIBBIcNERgHs SnRaeducing Peddisneeeain ab NRCrONRHBR-standard filter
sections 16 af&-copRined intoiRuliple:saament nskdSmand ibe smultintensegmenidednts is cut as

indicated at 19 to produce rods having a pair of two segment filters joined to%ether 20. Next, a tobacco

segment ZRYEREHEPEBEEl sraerads el o ntonld Hp et iNodgrisiiike @ bined together
20 as showm hhe A0d-haMinge RRItOHIwaseameohiiliers doineddeoriesdRywindaritahacco

segments 22 attached to each end is then cut in the center 24 as indicated to produce the final

tobacco sHielfRg préaueiesberanady o Mekpr Sayimd-lricieo sonrdR #2485 segment 22.
[0006]As canibgsprisaiRtad thisinstaadden makingatobacsosmeking Rreuksianagnprising a multiple

segment filter is considerable more complex than the standard method for making a tobacco smoking

product wherdHRne disglevbisienad segrehiiesseetiotial ith s doride reg s s uipment
in additiongo fhes standard g aker-mashing.d 0 harefoie, thase ismpard fey Rmeibad for

making a tobacco smoking product comprising a multiple segment filter that does not require the

complex sPFEbiRIe RSBl lLet et AATIRKPHBEPRIE B A aRpBR SHBAHL Rl
equipmentotherthan ihe siansdard rodseakes DREBIR: and glueing the alternating sections

together; 3) cutting the combined rods to create muitiple segment filters containing a standard
filter segment and non-standard 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.

[0605] Referring now to Figure 1, there is shown a schematic diagram of some steps of



SUMMARY [0008]According to one embodiment of the present invention, there is provided a
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) i) 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 free metal phthalocyanine. [0009]According to
another embodiment of the present invention, theré is provided a tobacco smoke filter. In one
embodiment, the tobacco smoke filter comprises an axial length, 4 and further comprises: a) a
substrate; and b) one or more than one additive; where the additive comprises one or more than one

free porplRGPEPERHY S1eHretind {8 adaeina dE PR 88RFahHET P155E? SHEIERHTSRYYRSN one free

porphyrin gad ane ah MY SRR OBRIRS Metat RIRARcyRMINgHIR anohiarRekedimenhthe tobacco
smoke filter comprises an axial length, and further comprises: a) a substrate; and b) one or more than

one additiVEstwiraraitode bAdossrbKg filter rrtrEr cHhipAdvesrdrskbbiifemalfidna Ke®dnd segment,
where the adgifivengfhoteessntimibadiigi-aaameflabHinmerectheaddiive foaresenkia the second

segment; and where the tobacco smoke filter is seamless. In another embodiment, the tobacco smoke
filter compstieaTd EHRITESHDN Lbchidifighd W OB RIS A BTN EL I Fb'Another

embodiment afdheRIgs fOIRvRIMIAIndher ¢is Piavidad B IoPRGEoIRIRKING REQE St.eQRRDHSKY a
tobacco smoke filter according to the present invention affixed to a body of tobacco. [0011]According

to anothef&ipRsdlthard 8phls frasbBmomveadard fHistesisiovidetrgcombined into a multiple

segment rod 18, and the multiple segment rod 18 is cut as indicated at 19 to produce rods
having a pair of two segment filters joined together 20. Next, a tobacco segment 22 13
attached to each end of the cut rod having a pair of two segment filters joined together 20 as
shown. The rod having a pair of two segment filters joined together 20 with the tobacco
segments 22 attached to each end is then cut in the center 24 as indicated to produce the final
tobacco smoking product 26 having a multiple segment filter 28 attached to a tobacco
segment 22.
[6066] As can be appreciated, this method for making a tobacco smoking product
comprising a multiple segment filter is considerable more complex than the standard method
for making a tobacco smoking product with only a single standard segment filter. Further,
this method requires expensive equipment in addition to the standard rod maker machine.
[G007] Therefore, there is a need for a method for making a tobacco smoking product
comprising a multiple segment filter that does not require the complex steps of the presently
used method, and that does not require expensive additional equipment other than the
standard rod maker machine.

SUMMARY
[0608] According to one embodiment of the present invention, there is provided a
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 ¢) i) one or more than one free porphyrin, or iij one or more than one free metal
phthalocyanine, or i) both one er more than one free porphyrin and one or more than one
free 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,



device for making a tobacco smoke filter from tobacco smoke filter substrate. The device comprises: a)
a rod maker machine comprising a conveyor for moving the substrate through the machine, a shaping
mechanism for shaping the substrate into a cylinder, and a cutting mechanism for cutting the shaped
substrate into segments; b) an applicator for applying one or more than one additive intermittently to
the substrate in a plurality of spaced bands; and c) a controller for controlling the applicator, where the
controller connected is to the applicator. [0012]Accbrding to another embodiment of the present
invention, there is provided a method for making a tobacco smoke filter. In one embodiment, the
method comprises: a) providing a composition according to the present invention; b) applying the
compositisRt B sOREEsehd) &) SRRBTH6F AHP NS O SPAfeiAtoCas 8REIES sk Hifter. In another

embodimegf;he LaRACRASTOIR flle MAUSS ROPRGR SMAks.iiRracearding 1o Hae prgsent

invention, and the method comprises: a) providing the substrate; b) providing the one or more than
one additebhaRave)aspRAMyhensis Bordhanions Bae RABRE RN¢hens W Sheie Minansthiss

embodiment,,ihe,MethosheaMRHsEsiR) BRIFIRGR daYichRc6QHING e RrpsRRt invansion; b)

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

incorporatftig theBe HRTHRE GHEPHIRE Yob F 8P EEKeTft &Y. FCHTTNRER EbBBFAEH the Thein &
comprises; RPN AR AI-MA'EINAR:e0e ARdIlERALARG MRS At ORMeHbslate; b)

applying the one or more than one additive to the one or more 5 than one substrate before the

substrate 38G6iYAd8 IREPESEPUR Thtd B SAE o RHInYhETesm AR e SDIsSeRtE e %66eRE: d) collecting
and crimpipghibe SUbSHALe flRerS ia-EaAkRl e oM 4RIICHRAFRING MR ditsL i whinto the tobacco

smoke filter. [0013]According to another embodiment of the present invention, there is provided a

method foPPAEIIERakS HEE SURMBIRIR SRR TPRAGHRIHDE KoRfPREedN 5idNfging a tobacco smoke
filter accorgigto thg RERaRR! iHysANeR:ABAIhauPE aRedahiehassoden [#Barea gmoke filter

FIGURES [0014]These and other features, aspects and advantages of the present invention will
tobacco smoking product comprising a tobacco smoke filter according to the present

invention affixed to a body of tobacco.

[6011] According to another embodiment of the present invention, there 1s provided a
device for making a tobacco smoke filter from tobacco smoke filter substrate. The device
comprises: a) a rod maker machine comprising a conveyor for moving the substrate through
the machine, a shaping mechanism for shaping the substrate into a cylinder, and a cutting
mechanism for cutting the shaped substrate into segments; b) an applicaior for applying one
or more than one additive intermittently to the substrate in a plurality of spaced bands; and ¢)
a controlier for controlling the applicator, where the controiler connected is to the applicator.
[6012] According to another embodiment of the present invention, there is provided a
method for making a tobacco smoke filter. In one embodiment, the method comprises: &)
providing a composition according to the present invention; b) applying the composition to a
substrate; and ¢) incorporating the substrate into a tobacco smoke filter. In another
embodiment, the tobacco smoke filter made is a tobacco smoke filter according to the present
invention, and the method comprises: a) providing the substrate; b) providing the one or
more than one additive; and ¢) applying the one or more than one additive to the substrate.
In another embodiment, the method comprises: a) providing a device according to the present
invention; 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. 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



become better understood with regard to the following description, appended claims, and
accompanying figures where: [0015]Figure 1 is a schematic diagram of some steps of one presently
used method for producing multiple segment filter tobacco smoking products; [0016]Figure 2 is a
cutaway, lateral perspective view of a single segment tobacco smoke filter according to the present
invention; [0017]Figure 3 is a cutaway, lateral perspective view of a first seamed multiple segment
tobacco smoke filter according to one embodimenfof the present invention; [0018]Figure 4 is a
cutaway, lateral perspective view of a second seamed multiple segment tobacco smoke filter
according to the present invention; [0019]Figure 5 is a cutaway, lateral perspective view of a first

seamlesshidIAprSBRETABREGER SO SURTERES FHETECSORMBTEPER RFR PRFHH SAIIPERIEFhe present

invention;spinnmg the substrate into fibers; d) collecting and crimping the substrate fibers to make
filter tow; and e) incorporating the filter tow into the tobacco smoke filter.
[0013] According to another embodiment of the present invention, there is provided a
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 body of tobacco to
the tobacco smoke filter.

| FIGURES
[0014] These and other features, aspects and advantages of the present invention will
become better understood with regard to the following description, appended claims, and
accompanying figures where:
[0615] Figure 1 is a schematic diagram of some steps of one presently used method for
producing multiple segment filter tobacco smoking products;
[0016]  Figure 2 is a cutaway, lateral perspective view of a single segment tobacco smoke
filter according to the present invention;
[0017] Figure 3 is a cutaway, lateral perspective view of a first seamed multiple segment
tobacco smoke filter according to one embodiment of the present invention;
[0018)  Figure 4 is a cutaway, lateral perspective view of a second seamed multiple
segment tobacco smoke fiiter according to the present invention;
[0019]  Figure 5 is a cutaway, lateral perspective view of a first seamless multiple segment
tobacco smoke filter according to another embodiment of the present invention;
[6020] Figure 6 is a cutaway, lateral perspective view of a second seamless multiple
segment tobacco smoke filter according to another embodiment of the present invention;
[6021] Figure 7 is a partial cutaway lateral perspective view of a tobacco smoking
product according to the present invention; and
[0622] Figure 8 is a schematic diagram of a device for making a tobacco smoke filter
according to the present invention.
DESCRIPTION

[06023] 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



[0020]Figure 6 is a cutaway, lateral perspective view of a second seamless multiple 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 tébacco 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 cellulose acetate.

[6624] According to another embodiment of the present invention, there is provided a
tobacco smoke filter. The tobacco smoke filter comprises a substrate and further comprises
one or more than one additive. In one embodiment, the substrate is cellulose acetate. In one
embodiment, the additive is selected from the group consisting of one or more than one
substance for selectively reducing the amounts or toxicity of potentially harmiful components
of tobacco smoke, one or more than one composition for selectively reducing the amounts or
toxicity of potentially harmful components of tobacco smoke, and both one or more than one
substance for selectively reducing the amounts or toxicity of potentially harmful components
of tobacco smoke and one or more than one composition for selectively reducing the amounts
or toxicity of potentially harmful components of tobacco smoke. In a preferred embodiment,
the composition is a composition for selectively reducing the amounts or toxicity of
potentially harmful components of tobacco smoke according to the present invention,

[6025] 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
iobacco smoke filter comprising a plurality of segments, where the additive is present in at
least one of the segments of the tobacco smoke filter, and where the additive is not present in
at least one of the segments of the tobacco smoke filter. In another embodiment, the tobacco
smoke filter is a seamless multiple segment tobacco smoke filter comprising a plurality of
segments, where the additive is present in at least one of the segments of the tobacco smoke
filter, and where the additive is not present in at least one of the segments of the tobacco
smoke filter.

[0026]  According to another embodiment of the present invention, there is provided a
tobacco smoking product comprising a tobacco smoke filter made according to the present
invention, and further comprising a tobacco segment. According to another embodiment of
the present invention, there is provided a tobacco smoking product comprising 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.

[6027] According to one embodiment of the present invention, there is provided a device



particularly useful for treating the substrate cellulose acetate. [0024]According to another embodiment
of the present invention, there is provided a tobacco smoke filter. The tobacco smoke filter comprises
a substrate and further comprises one or more than one additive. In one embodiment, the substrate is
cellulose acetate. In one embodiment, the additive is selected from the group consisting of one or
more than one substance for selectively reducing the amounts or toxicity of potentially harmful
components of tobacco smoke, one or more than @ne composition for selectively reducing the
amounts or toxicity of potentially harmful components of tobacco smoke, and both one or more than
one substance for selectively reducing the amounts or toxicity of potentially harmful-.components of

tobacco sfabRuleng oivdascermrekn StfandEonsroshed it sthe dabatoareaakmbl itieaddisrits or toxicity
of pment@%ﬁ%@gﬁ%ﬁ%ﬂﬁ%@ﬁ%@ HIRACAY SHAGKS IR MEREGI eRGBNROY MRbE R AMROSItion is a

compositiontor sélectively reducing the amounts or toxicity of potentially harmful components of

tobacco sinhakeulitrordizmen therpre seikinidiatioheurbimese Empddinfeiobaste tobdeclsmoke filter
s 8 Singl%%grﬁep&tﬁﬁgfﬁﬂlﬁifﬁ@I%%gfﬂ{gﬁt%%@ﬁﬁ@gh@.isiﬁrﬁﬁﬁﬁ@ﬂ@ﬂ%@ﬂﬂ&m%@hOUt the axial

length of the tobacco smoke filter. In another embodiment, the tobacco smoke filter is a seamed

multiple s&dpatsatstoblecBbosmioke filtepeorngsisiliplp ety oPBaem smakaiiire theaBéRive is present
in at least.oneatile SRIMENISCIHRIPRRC e SMRkEJIRL AR IR IS SHANVE InDpiREgSent in at

least one of the segments of the tobacco smoke filter. In another embodiment, the tobacco smoke filler

is a seamiBsenfiniitigRaEgmbat bR dbesiavke Pitdi CopPRiSIAY BB IRt HTIsEG e IS kaHETe the
additive is;resenh 0.t 1east.8ne01 InG SRUMENS RS e IQRAG60:sMkR e aRd whererhe additive

is not present’in at least one of the segmeénts of the tobacco smoke filter. [0026]According to another
embodiméarist irs bresamanipgriiorlapiedessqarinadechs IBERIEABINISIIRG product comprising a

tobacco sppks filtenmage accoring.1o.the. REESaNHERIB, ARgLHIhe HEpmPTisigagbacco

segment. According to another embodiment of the present invention, there is provided a tobacco

smoking prothest foo mpkisin g whatractvokih Hkeriltbr enscordiv s thalisredvaeorveriiog 1Asd further
comprising, & l0RALEA SCAMRThMIRPARAS-REODER U AIPACCRSAAKING RradUEt R iR referred to

as a "body of tobacco™or a "body of divided tobaccao" in the industry. [0027]According to one

embodimémnppe grebprésent ilvdatiareothankesibivvitied aceding 19 fbe meikithisashaito smoke filter.
In one e”k@%ﬂiéﬂ?%&&%‘&%?&ﬁ@ﬂo'fﬁJH@E@%S&&&&Q%%@&E&P&M@%%EH&H@ filter. In

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

another eﬁ@@@@iiﬁ@tﬁ,%@l@b@@é@%ﬁh‘dﬁélﬁIE@EW@M@%é@MM{iﬂ%@@&mﬁ@ﬂh@%smoke
fiter. In et eONRMIMARCINEIRPACARRIISCHIBERRIR bo-ArarigARUlRIRRqgREY tobacco

smoke filter. In another embodiment, the tobacco smoke filter made is a tobacco smoke filter

accordingsteckeipietselt aﬁoﬂwﬁ@mhmaﬁ@lé_rﬁmm§w@1@%@‘er@mécs@é@éattmv@rm@tﬁqé a
standard rod E@%‘ﬁ%&%&ﬁiﬁy@&ggﬁ%@a\é@ﬂ%ﬁﬁ@ frirtrally allmanuiarurassofioharcesmoke filters,

where the device has been modified or adapted according to the present invention.
smoke filter made according to the method 1S a tobacco smoke filter according to the present

invention. In one embodiment, the method comprises providing a device according to the
present invention.

[0029]  According to another embodiment of the present invention, there is provided a
method for making a tobacco smoking product. In one embodiment, the tobacco smoking
product made according to the method comprises a composition according to the present
invention. In one embodiment, the tobacco smoking product made according to the method
comprises a tobacco smoke filter according to the present invention. In another embodiment,
the tobacco smoking product made according to the 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



[0028]According to another embodiment of the present invention, there is provided a method for
making a tobacco smoke filter. In one embodiment, the tobacco smoking filter made according to the
method comprises a composition according to the present invention. In one embodiment, the tobacco
smoke filter made according to the method is a single segment tobacco smoke filter. In another
embodiment, the tobacco smoke filter made according to the method is a multiple segment tobacco
smoke filter. In another embodiment, the tobacco simoke filter made according to the method is a
seamed multiple segment tobacco smoke filter. In another embodiment, the tobacco smoke filter made
according to the method is a seamless multiple segment tobacco smoke filter. In another embodiment,
the tobacdBtemicrerfiinsrierid Smscurdiveptihelmepider isnabrusbiaesd SincRstepaREdeding to the

present inyenfiang iy one. smbodiment, i meigrconprisss Rraviding &savigeaseasdingio the

present invention. [0029]According to another embodiment of the present invention, there is provided a
method foliaakisgrdingliaced mEseRiAGYSRO@Ict. In one embodiment, the tobacco smoking product

made accgygifg to e method COMBLSES 4,6 APRRTILM A AsdinIRINEESERIRVRALIQRAIN One

embodiment, the tobacco smoking product made according to the method comprises a tobacco smoke
filter accorditenEsphE re oétebacentionkerdiHasaet BPiseRisMOrinthR edbeccH SnidkeRP product made
accordings}g(}fggrﬁbggﬁgg CIRLses a single segment tobacco smoke filter according to the present
invention. In another em%)odiment, the tobacco smoking product made according to the method
comprised®dliItiplé saspthEpteioberesperisie Hlecioatesd igiiy e MbepieserieioBRtGAMP Bhother

embodimenl (B 4ehACRMANG.RiPALcLmaAR Agcodingn e MERAskGRMIIaRBscamed

multiple segment tobacco smoke filter according to the present invention. In another embodiment, the
tobacco siniskitrg ecacadmeltier 4668 gaMPRIANEhBEEESH PFiSER% seamless multiple segment

tobacco spyake,filter,acgnrding fo the presentinvention: I03YT e compasitR e YiseA0ddmethod of

the present invention permit the industrial scale preparation of tobacco smoke filtérs and tobacco
smoking proeistss iwith tobitoeo Sidies-rifsdipe Gensislesn[00Re A 1gERs At &vf, 1egeEBtivhere the

context reguifes. OtREINISE, e leHXLLOMBISE wARAMATALRNG O LINE AGERLSHED @R GOMRHRING."
"comprises” and "comprised“are not inténded to exclude other additives, components, integers or
steps.  the actual dimensions of any device or part of a device disclosed in this disclosure will be

determined by its intended use.

[0033] As used herein, “seamtess multiple segment tobacco smoke filter” and variations

of the phrase, means that the fibers of the substrate of the tobacco smoke filter, such as

cellulose, cellulose acetate, cotton, paper, polypropylene and rayon, are continuous between

the segments, or in other words, the fibers of the substrate of the tobacco smoke filter were

never separated perpendicular to the axial length of the filter at the junction of the segments,

such as by being cut.

[06034] As used herein, “seamed multiple segment tobacco smoke filter” and variations of

the phrase, means that the fibers of the substrate of the tobacco smoke filter, such as

cellulose, cellulose acetate, cotton, paper, polypropylene and rayon, are not continuous

(discontinuous) between the segments, or in other words, the fibers of the substrate of the

tobacco smoke filter were separated perpendicular to the axial length of the filter at the

junction of the segments at one time, such as by being cut.

[G035] 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 .



[0032]All dimensions specified in this disclosure are by way of example only and are not intended to
be limiting. Further, the proportions shown in these Figures are not necessarily to scale. As will be
understood by those with skill in the art with reference to this disclosure, the actual dimensions of any
device or part of a device disclosed in this disclosure will be determined by its intended use. [0033]As
used herein, "seamless multiple segment tobacc® smoke filter" and variations of the phrase, means
that the fibers of the substrate of the tobacco smoke filter, such as cellulose, cellulose acetate, cotton,

paper, polypropylene and rayon, are continuous between the segments, or in other words, the fibers of
the substiédaf thehwbebiog wrifukerdieat Wwerntiveydresepararedqdergemictiimntustiel xial length of the

fiter at theueRY QleAcIMElRAGRGR AnbeRe A LIBIINR URedRR R ofeamed multiple
acco smoke filt

segment to er" and variations of the phrase, means that the fibers of the substrate of
the tobacwtestivekerfilieassshelaragvot ot dseictsnfipeisnicdabarndticenapenipaiigheisglene and rayon,

are not copiuopis (dacoRlimaHRLReMERI R sRAMSAHALIMABLIGIdR AR fhers of the

substrate of the tobacco smoke filter were separated perpendicular to the axial length of the filter at the
junction dpbBecesgbniytar smstitcclulorasasiaiseiigrecpbodipaat de¢orepsitiofiacetin® by itself is
not an "agditives asusechindbis AiRrlpRa WheB IbRIRERED darRlg iR ihe b Bsiate cellulose
acetate to form standard cellulose acetate tow because triacetin is necessary to produce the standard
cellulose Zetatb a0 TIR EBRETORE FiraURINBGESOR &Y RIKCIoR U8 B gaaifive msilrather is an integral

part of fopmatiRiphile 9@1&9;)%%9%@%&9%3% R3IRIASSIIN sadhaPsearitinvgitien, there is
provided a composition useful for )
free metal phthalocyanine. In a preferred embodiment, the one or more than one solvent is

selected from the group consisting of ethanol and isopropanol. In a particularly preferred
embodiment, the solvent is triacetin. Triacetin is commonly used as a plasticizer and
crosslinker for the tobacco smoke filter substrate cellulose acetate, besides also being useful
as one part of the composition according to the present invention.

[0037]  In one embodiment, the one or more than one polycationic polymer has a cationic
moiety comprising one or more than one primary or secondary amino group. In a preferred
embodiment, the one or more than one polycationic polymer is selected from the group
consisting of poly(propyleneimine), polyvinylamine. poly(2-ethylaziridine),
poly(2,2-dimethylaziridine, and poly(2,2-dimethyl-3-n-propylaziridine) and a combination of
the preceding. In a particularly preferred embodiment, the one or more than one polycationic
polymer is polyethyleneimine (PEI).

[0038]  In another embodiment, the composition comprises both one or more than one free
porphyrin and one or more than one free phthalocyanine. In one embodiment, the one or
more than one free porphyrin is free chlorophyllin. In one embodiment, the one or more
than one frec metal phthalocyanine is selected from the group consisting of one or more than
one free copper phthalocyanine and free iron phthalocyanine. In a preferred embodiment, the
one or more than one free iron phthalocyanine is an iron phthalocyanine comprising divalent
(ferrous) iron. In a preferred embodiment, the one or more than one free metal
phthalocyanine is a free iron phthalocyanine comprising trivalent (ferric) iron. The use of
"free" in "free metal phthalocyanine” and in "free chlorophyllin” means that the metal
phthalocyanine and the chlorophyliin are not completed to another chemical structure, that 1s,

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

25



treating the substrate of a tobacco smoke filter. In one embodiment, the composition selectively
reduces the amounts or toxicity of potentially harmful components of tobacco smoke. In another
embodiment, the composition is particularly useful for treating the tobacco smoke filter substrate
cellulose acetate. In one embodiment, the composition comprises a) one or more than one solvent, b)
one or more than one polycationic polymer, and c) i) one or more than one free porphyrin or ii) one or
more than one free metal phthalocyanine, or iii) bdth one or more than one free porphyrin and one or
more than one free metal phthalocyanine. In a preferred embodiment, the one or more than one
solvent is selected from the group consisting of ethanol and isopropanol. In a particularly preferred

embodiméehtmisel saRiaptsackiacedie ThatetRidghinetyanesead H65sBIRRYAR & GsEifnker for the
tobacco spaoke filtesshisiraieCrliRsg aeRiate %gggjgi%@g@ heingrsslvlpmonmaashaldhe

composition according to the present invention. 7]In one embodiment, the one or more than one
polycatiorit |pEagiifRaEes. Ca¥ITHICHRURT EHrAD FIEiRGh TR PRSPV EN SBHE B riRIay or secondary

amino groyp: & REGIEHRA emhadisent e Qe AMNBES 1At ARe REbEAtRRGolyMer is selected
from the group consisting of poly(propyleneimine), polyvinylamine. poly(2-et‘2¥ga2|rld|ne),

poly(2, 2-ATETAE2 IS, RIHACHE iR ARSI HpH R ehgRfeY2pts a*tbfibination of the
precedingy;ln A pREUEURIY BIGIElE EmbesimeRhdhs: %an%%ﬁ%lé&b%%l?é?%ﬁé&@ﬁ%%'ymef s
polyethyleneimine (PEI). T0038]In another embodiment, the composition comprises both one or more
than one fRAESEIPRYFIALPPIfE I6PsrAereritRin Wrigs &g phthalocyanine. In one embodiment, the one or
more thanqpgfree posRRVRdSFRA ChILRNAIRGR eoREIRRONMERt 1% ane Simerenhar one free

metal phthalocyanine is selected from the group consisting of one or more than one free copper

phthalocy@hinere Heifreaei FoH BRHEIGES A FETIPTE BFEe8 HEIPSFREB A BRI bP e than one
free iron phRalRGYANINgG imariaRRRRA eeYARIRR SAsRRIIRIRE G BleRtLleT oy Shirandnapeeferred

embodiment, the one or more than one free metal phthalocyanine is a free iron phthalocyanine
comprisingEivaBATY FEATCYTEGIPLIGIE Qe RO YIREE" WhIeTEBaRSTEP R INFSCY SRR fhofrid
chlorophylligi. heans:thahisimatatphialacyaningAnd, he ehlosonhvlinais:net semedategkio another

chemical structure, that is, the free metal phthalocyanine or the free chlorophyllin is not a substructure
of a largerrti 2 Hertid AReiefyPsBAhEE anaVECPHERHBIAY MHEEIR BFSHE HNeNER RAFSFOShyllin have

the advaniage,of %Eé}ﬁ_‘\éif‘ﬂl@g&?}i%ﬁl&ﬂiqai%@%ﬁ%iﬂﬁefiﬁé&&ﬁﬁ%ﬁﬂ?z%%ﬁ portion of

larger structures, anionic groups such as sulfonate groups in water soluble reactive phthalocyanine

dyes. Thebetopsnitd&mptial GhthbIBePARINCSIESIHECRNIBPE FrH PREHOAGESH S8 W6t tend to
attract and hind.nigotine o jeRercorsniake: \Woich: disadvanipasausly reghass: thayatimet:,

nicotine/mutagen in the tobacco smoke rendering the tobacco smoking product less acceptable to the

user. [003UR SGAROSHIPD BAMBRECEHEEEID bR FicHESHTPIYEE Yt dhe 255 ARPED B oeltke or more
than one ?;%%%%HVM%Q%&%?@%%%%%&%P@%%%&@ WiRightefihesempasitian. In one

embodiment, the composition comprises between 10% and 40% of the one or more than one
polycatiorPETEeN fehafRtevgah f BALOGRATIAR percent of the total weight of the composition. In

another emggagiment, theCRMRPSIAMGAMPIRES HRINEEM i8R 2R%-0fiNR BRaALEQre than one

free porphyrin, where the percents given are percent of the total weight of the composition. In another
embodiméne HheTEsPiBARIEMRAYRHINES PEHSEN IO PNA AE DO% BRIIGFEOFIARRE than one free

metal phthalgcyaningn Whereihepereanis sivanaiadRe et phibadebreiab et fie.campgsition. In

another embodiment, the composition comprises between 10% and 20% total of both the one or more
than one FEEGH6 PRGN BIREESHESIARRE SREPIHROFES T atd SRR BETA IR OWErs ¥ percents

given are percent.obihe tofal pelghtekihe.anmpesSHioR. 14PN sortsireskarBbodimenta the

composition consists of triacetin as the solvent, o
80% triacetin, between 10% and 40% polvethyleneimine and between 10% and 20% free

copper phthalocyanine or free iron phthalocyanine, where the percents given are percent of
the total weight of the composition. In another particularly preferred embodiment, the
composition consists of between 40% and 80% triacetin, betwee.n 10% and 40%
polyethyleneimine, and between 10% and 20% free 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



one or more than one polycationic polymer, and one or more than one free copper phthalocyanine. In
another preferred embodiment, the composition consists of triacetin as the solvent, one or more than
one polycationic polymer, and one or more than one free iron phthalocyanine. In a preferred
embodiment, the composition comprises between 40% and 80% triacetin, between 10% and 40%
polyethyleneimine and between 10% and 20% free copper phthalocyanine or free iron phthalocyanine,
where the percents given are percent of the total vigight of the composition. In another particularly
preferred embodiment, the composition consists of between 40% and 80% triacetin, between 10% and
40% polyethyleneimine, and between 10% and 20% free copper phthalocyanine and free iron

- phthalocyétisesovwiels tikeperCantehgiversmpdpEhes soomhiise s hwel denasi thEhedahsosition.

[0041)Accqrnorin.aer SRRV ol e ISRty eian(hei i gNdsd A, fobacco smoke

filter. The tobacco smoke filter comprises an axial length. The tobacco smoke filter further comprises a
substrate adAtifarther comprises one or more than one additive. [0042]In one embodiment of the

tobacco syjaksy ﬁ'teEr&%e%%%%%?ﬁﬂﬁ??oB%&EHH?{eefméﬂ &@%&Eﬂﬁ#‘l{&ﬁaﬁnﬂ OLRNG;Or more than

one free metal phthalocyanine, or & one or more than one free porphyrin one or more than one
free metalghthdivtyaniftes pothly embodicnamaretbaiditiva sgriferiercdaprsas e betmore than one

solven anl ge. o ose:thap gn Rexcatane glmetIhe (ohacas ke flisnean asopomprise a

first segment and a second seg ere the additive Is not present in the first segment, but where
the additivenkogresantthe tisbesnd Bathereramprisepratarr eaoegribuuimesel i eodausorsmolke filter is

seamless {043l anotheh erpRAimentl thedobacen make fiter, s apacqa stk fier further

comprises a first segme a‘second segment, and the additive Is not present in the first segment,
but the addithesisprésegminthwlsse dhaddiivest nahpresentobdbe dixstriskeditte big 3danlgss. In one

embodiment e RIS RS ABRAE M SR AESANENIR) NAGKRATE AN one

polycationic polyme one or more than one free porphyrin, or one or more than one free metal
phthalocy&tiies eedsalsone or more than one free porphyrin and one or more than one free metal

phthalocyaging In afpther.embodiment, %ﬁl?edg%ﬁ’c?éss I%h?&%fr%ﬂa }%%%58%8@&5&%&“9 of

chlorophyll, chiorophyllin, ion exchange resin granules, lignin, a metal phthalocyanine, chitin granules
covalentlyflirfketcenmprisetal frithstpoyaning aaetondew whartoald divdaddiivstétincharesaltimpregnated

with a metgl phthalacyani eogd%%%%e@légani%)@@ '%éll{?ﬁ @é@&%ﬂé%@&ﬂé %Bﬁf;%gas%?%m&e filter, the

substrate IS seletted from the group consisting of cellulose, Cotton, paper, polypropylene and rayon. In
a preferret ssabbaimdntothesbbetrdet isheaiiivne acwpitscs a) one or more than one solvent; b)

one or more than one polycationic polymer; and ¢) 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. In another embodiment, the additive is
selected from 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.

[0044] In one embodiment of the tobacco smoke filter, the substrate is selected from the
group consisting of cellulose, cotton, paper, polypropylene and rayon. In a preferred
embodiment, the substrate is cellulose acetate.

[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 filier 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



[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 smoke filter
comprising a first segment and a second segment2where the additive is not present in.the first
segment but is present in the second segment. In another embodiment, the tobacco smoke filter is a
seamless multiple segment tobacco smoke filter comprising a first segment and a second segment,

where theidethamiekn dil {sreemmpris g ffist SEHMANL EBY RISOEPESSRETE eV SEEB HbE MG HERES The
tobacco spapk. filler O RISSERLINRRIOR-AlsA iNdkdges dahacensmoke Hilels: camBiisieg three or

more segments, both seamed and seamless, where the additive is present in less than all of the
segmentshasoatidosunlie fEiend Bysthmdes AL ERY sRAmena ORAERa sTeplh EAEH APIRPEIEED3Ure. For

example, .06 eibadimetJhe dohasfo eakaUgiine ReamiRss MuliplesROtEALIPRACCo smoke

filter, where the'tobacco smoke filter comprises a first segment, a second segment and a third
segment, ivhesserthia detditivenis sestenbsere irhedeastone BiehoftHie srsehaNeatToa?Pn one

embodiment, the fist-s59ment as-ap.axiakianathJ0e serond sramenihasanaxial length, and the

axial length of the first segment is different from the axial length of the second segment.

[0048]Refsamrigshowhaseriegurediti Fgupseseahtn fagutenn athetdhsriegRenn respdchiveRfcasiindway,
lateral pespeelive, yiewof A slndle segrmantiphacapismokediter eeeidingito thepresent invention

(Figure 2);"a cutaway, lateral perspective view of a first seamed multiple segment tobacco smoke filter
accordingetobofinembidditnbrrcofstneksrikanisinvemmibiy MR ayeanentdohagcratmdicalispective view

of a second seamedMuIliRIG 3eament saRpree SMeke: firnaccoIding 4o s, Prasanhiryention (Figure

4); a cutaway, lateral perspective view of a first seamless multiple segment tobacco smoke filter
accordingsegrasrsthdraseribo diBHEDS fivs PressBhitiay&iibAERy (ke ByeaserBelifaway, lateral

pefspectwsowaw of 3 secendaaamiesaMline seamsntiohascRsmCkRfiterarcarding fganother

- embodiment of the present invention (Figure 6). As can be seen in Figure 2, there is provided a single
segment tobadeblerabkeafidresoiattonzinglthe Aesermpaennisstideie prssdr wadeRsh Phe tobacco
smoke filtﬁ{g%@g%ﬁ@@éﬁ%@” axial length AL, a substrate 52 (represented by hatching) and one or
more additive 54 (represented by plus signs), and as can be seen, the one or more than one additive
54 is presitdhiforRifetnmmippoue thigwrial ldisyth Arnéritate HattssHoReofferespectively,

cutaway, lateral perspective view of a single segment tobacco smoke filter according to the
present invention (Figure 2); a cutaway, lateral perspective view of a first seamed multiple
segment tobacco smoke filter according to one embodiment of the present invention (Figure
3): a cutaway, lateral perspective view of a second seamed multiple segment tobacco smoke
filter according to the present invention (Figure 4); a cutaway, lateral perspective view of a
first seamless multiple segment tobacco smoke filter according to another embodiment of the
present invention (Figure 5); and a cutaway, lateral perspective view of a second seamless
multiple segment tobacco smoke filter according to another embodiment of the present
invention (Figure 6). As can be seen in Figure 2, there is provided a single segment tobacco
smoke filter 50 according to one embodiment of the present invention. The tobacco smoke
filter 50 comprises an axial length AL, a substrate 52 (represented by hatching) and one or
more additive 54 (represented by 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.

[6049] 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



[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 smoke filter 60
comprises an axial length AL, a first segment 62, a second segment 64, a substrate 66 (represented
by hatching) present throughout both the first segment 62 and the second segment 64, and one or
more than one additive 68 (represented by plus signs), where the one or more than one additive 68 is
present uniformly throughout the axial length of on@é of the segments (the second segment 64 in the
example shown in Figure 3), but is not present in the other segment (the first segment 62 in the
example shown in Figure 3). The fibers of the substrate 66 (represented by hatching) are not
continuousitaisesriadisy Ketonseprisee Msrsddenaiit S2.ahbinyisesseut dSeypaedndowgaieit other

words, Ihg oetsrhihed heiRte .l e dahasonsae it aIRD e pisnsralehag peadiclar to

the axial length of the f at the junction of the first segment 62 and the second segment 64 at one

time, suctitastspiseaguu histid eppamEgshicedine Addigiveetd b’yﬁﬁé@@ddﬂ’tmﬁyiﬁﬂ%ﬁe hatching
between t@ﬁe%%@(?%nga tiplg%mt&%%%%% 889 @ée%uiﬁ%%ﬁtﬁ%ﬂ@%ﬁ?ﬁ@dﬂﬁ iguiee4, there is

provided a seame e segment tobacco smoke filter 70 accaording to another embodiment of the
present invieeniop!, (ih ectsiese denriskentitse POt évh prifeseamnlinshengtin Aliswisdt Begnmasit 72, a

second seome 4. ISR HemEP RIS YNNG PSR, IHOUSAN D e frs

segment 72 and the secon ment 74, a first additive 78 (represented by plus signs) and a second
additive 78hgespretereuivyiaobsy onitesated dYiknieinivec 78 i pRESERRUIIRSOAREINESIghout the axial

ength of o, 1 3R9MENR (116 98690 SegMSBL AdndNS LAMRIE Saonndl Higsfibut s not

present in the other segment (the first segment 72 in the example shown in Ifigure'4), and where the
second addiivet? 94 reseritagnirormiie thiou§h ot enepaxpasdeprytisasticoba ceshsravikbfingh 78, The

fioers of the: SHRF'RIS: e (ERIRREGIGR T alehion) &Y eokconinupls (iR UnURE RREteen the

first segment /2 and the second segment 74,0r in other words, the fibers of the substrate 76 of the
tobacco ssndkesfitebeitavete $éFakatbarpegpphiiellyantbisiscaXiay Ibagiscontmuitiitef the at the junction

of the firs%ﬁﬁggﬁgﬁ%@egg%g}ﬁﬁe&%&gﬁq&@g@%4@5@@%%&Hg_h as by being cut. This is shown

graphically in Fi the discontinuity of the hatching between the first segment 72 and the
second sd@®i8ht 74A{008 Dpnseainddseed B i @By ikt @ ke provisudipscanmess maifsle segment

tobacco sple fifef $@a%ssgr%g%%ﬂ%ﬁ&hﬁé@ma{m%@L}Q&ﬁrﬁﬁ%ﬂa&ve@ﬁe@obzb@otobacco smoke

filter 80 comprises an axial h AL, a first segment 82, a Second segment 84, a substrate 86

(represensstbky HeecAhemrasemtivdaighogibbbth tHasistsagthéht 3scerdltrenest 74, a
substrate 76 (represented by hatching) present throughout both the first segment 72 and the

second segment 74, a first additive 78 (represented by plus signs) and a second additive 79
(represented by dots), where the first additive 78 is present uniformly throughout the axial
length of one of the segments (the second segment 74 in the example shown in Figure 4) but
is not present in the other segment (the first segment 72 in the example shown in Figure 4),
and where the second additive 79 is present uniformiy throughout the axial length of tobacco
smoke filter 70. The fibers of the substrate 76 (represented by hatching) are not continuous
(discontinucus) between the first segment 72 and the second segment 74, or in other words,
the fibers of the substrate 76 of the tobacco smoke filter 70 were separated perpendicular to
the axial length of the filter 70 at the junction of the first segment 72 and the second segment
74 at one time, such as by being cut. This is shown graphically in Figure 3 by the
discontinuity of the hatching between the first segment 72 and the second segment 74.

[0051]  As can be seen in Figure 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



second segment 84, and one or more than one additive 88 (represented by plus signs), where the one
or more than one additive 88 is present uniformly throughout the axial length of one of the segments
(the second segment 84 in the example shown in Figure 5), but is not present in the other segment
(the first segment 82 in the example shown in Figure 5). The fibers of the substrate 86 (represented by
hatching) are continuous between the first segment 82 and the second segment 84, or in other words,
the fibers of the substrate 86 of the tobacco smokéfilter 80 were never separated perpendicular to the
axial length of the filter 80 at the junction of the first segment 82 and the second segment 84 at one
time, such as by being cut. This is shown graphically in Figure 3 by the continuity of the hatching
between tiediétegyene it Sdndeatios Seco fseprrddiBe. 8dsIREatd BE BB SIgRPIgURers, there is
provided g seqissa RIS APARRRAacR-smelin Bien S Aseaia o aapiBRipBIRagiment o

the present invention. The tobacco smoke filter 90 comprises an axial length AL, afirst segment 92, a
second segmerscoacrtsiihstenend sagalsie Sénethoyastpleinhy Brasdrietiolg ABUS BEIPIRE st

seqment 90,304, {he SSEANI SROMIEPLSA.A st adie 08, Tapicaapiliy puorsonshand a second

additive 99 (represent , Where the first additive 98 is present uniformly throughout the axial
length of drresobitrets86 trepresgtived duchiichieg)rasrroag ks EAPBSHEWCETER F2 8 but is not

present ifgﬁh%e%g;grlsggp&@h%%hstgﬁiﬂféﬁ%?%ﬁdas 3% indhe Samplgshavs inridusefioanhere the

second additive resent uniformly throughout the axial length of tobacco smoke filter 90. The

fibers of thidteubbivate 06 ¢repressadatigiicsling) decasimtenoobogvaen Heatitte feyHdht 902 and
the second.spament 94, QF i3 QlhemwordsdRe Hnersetingsypstrale Pe:qfiaeiighaccaramake filter 90

were never separated perpendicular to the axial length of the filter 90 at the junction of the first
segment $Roavmigtiphsedbynia Ségyrehbgahst cométinite o8 dehbatbip b ey e IPHSSsSegidem Staphically

in Figure n?/ nggg' eq{tt@f hatching between the first segment 92 and the second segment 94.
[0053]As ?VI ttﬁég%#(?ersto%% by those with skill in the art with reference to this disclosure, other

embodimébsdre contemplatsdrain Fagtest théhpre sepravidedticisaipleitidiigtiols seeB St BN ers
comprisin%%%eﬁ%ly_@ergcgﬁgmg Sy Rk ihassaRmeke flers CampiisingSegmapMh other

variations in the position of the one or more than one additive. As will be understood by those with skill
in the art withkeférereaothitsdiselasinlelcagibhts e g iehtegaphitBy ih Trgureseemesubh Rigure 6, can

actually be & Bl A5 QLARIBE N AP b ARE Al AeaMasSLen e dRRrsaAliaRs shown in

Figure 2 through Figure 6 are merely exemplary of somé of the embodiments of the present invention.

[0054]Accreating) sezamotidér & fitsoaidisine 9Bthsmeserind bivehtonctherads prevrdeddiivba’co smoking
product copmprising. {9tRF6C SRk AGSAIRINGH A hie RiRsERiANEHRL Ab aeggording (o the

present invention, and furthér comprising a "body of tobacco” or a "tobacco segment" affixed to the

tobacco sinuké fiftencREBrHIGIMEWS (ol gtand sesaenihp T AXpaHIA BorvayfigEaPhBispective
view of a t%%?gg?i%ég%ﬂﬂe%&@%&@gsﬂ{ %@ﬁ%&@@%ﬁgﬁzt af@glg{gﬁig}nﬁé SRR/ RerSEROrdR, tobacco

. 1
smoking pro comprises a tobacco smoke fi o the present invention and

further comptisbsra fishsrcondsudsiiiantof0is prexad ol el rhEeeRBaAY Kee fiéd 1geth of tobacco
smoke filter 90. The fibers of the substrate 96 (represented by hatching) are continuous

between the first segment 92 and the second segment 94, or in other words, the fibers of the
substrate 96 of the tobacco smoke filter 90 were never separated perpendicular to the axial
length of the filter 90 at the junction of the first segment 92 and the second segment 94 at one
time, such as by being cut. This is shown graphically in Figure 3 by the continuity of the
hatching between the first segment 92 and the second segment 94,

[0653] As will be understood by those with skill in the art with reference to this
disclosure, other embodiments are contemplated as part of the present invention, including
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



[0055]According to one embodiment of the present invention, there is provided a device for making a
tobacco smoke filter. In one embodiment, the tobacco smoke filter made is a single segment tobacco
smoke filter. In another embodiment, the tobacco smoke filter made is a multiple segment tobacco
smoke filter. In another embodiment, the tobacco smoke filter made is a seamed multiple segment
tobacco smoke filter. In another embodiment, the tobacco smoke filter made is a seamless multiple
segment tobacco smoke filter. In another embodirpgnt, the tobacco smoke filter made is a tobacco
smoke filter according to the present invention. [0056]In one embodiment, the device of the present
invention comprises a standard rod maker machine of the type already available to virtually all
manufactofexgoktehaitersvenkedfiters; miesdifid dectpivgnothasplusenitiVigntioh txagihdard rod
maker machine i ATRSHDE RbEANYBUS BRSO SR IR GHRSTALER taRAgEo smoke fiter
rods, such slby s%aplng e substrate into a cylinder, sealing the cylinder circumferentially with paper,
and then HfAY theseatdthryindeteintoiivdshed wshepoesenoke tiiées. (e obuvddedmoke filters

are then edtqga’ - N t . inished tobacco
smoking %?gﬁ#&%@%%ﬁ%%ﬁ&%ﬁ?Sg%%%&g%’%gdﬁ%%%g%{ %fzrag#%g%ﬂgget%e@a%r@%%gr# prise i) a conveyor
for movin@%a@atmmmim@mm)sansh@tﬁn@omemﬁdﬁmrmw§ia§m‘Mﬂ%haping the
substrate jpig acylipdet, and ). g iing meahanaigraing. e shanestsubsiialenio segments
Standard rod maker machines tﬁ t process cellulose acetate as the substrate usually also include a
mechanisHigareahphyirigitriboetirn teathiel Sutsstetdater slawessmvstelsinahe tphegucsivnkdighe tobacco
smoke filt r 6. cellulo e noy | ' for
applying fn;g/%lt%pg‘rc é%rg%sgt L#():é% %oﬁ%%%u@%%%%u r}|{ r?l(} %?ggeus%%’nq%gﬁtﬁég%%‘agﬁ&o sr%gﬁ)é&%%gr@:urther,
the mechanisprifos appiying srivketiritey hhe sotsstiae tddes proseap ply arideetnddivghgr other substance to
the substrate in.a, plurality .of d t r i are available from a variety
of manufactur erﬁg?iﬁc %gscgosr g@gﬁ%&%@é@&%%ﬁﬁg&%&%ﬁgﬁ%@%@pﬁﬁ% KG (Hamburg, Germany)
under the[f58@| idehtifiersng DFenacch B Faent MolinpRichhiovrhiios. (Rithmonellbdginievis) under
the model.identifier P , Aige ' ' vdiv i r.the model
identifiersf%%(g%ﬁda %ﬁﬁ%‘%ﬁ%ﬁfé %@é?]%e%e%%@%%ﬁ%%%%%% élrge&%égzﬁg\%vﬁ%agé%\%maﬂc
diagram ofisgtiesdgedor wotakingsnobbddty. smokwiike cabodiainy. thetehsressmakw efitomadach as for
example a ipl , 0, iter: Vi GRPH a
standard rlcs)rg%ﬁ%&%ﬁ%%ﬁ%ﬁ%?%%dﬁ%%%@%hg% ﬁﬁ‘l‘nlke): re(?t%ég E. T {es%%jéﬁ%ker rﬁaﬁgﬁine 112
comprisesnifle mmm&@m@ﬂr@n@m@mﬁmgH_f;ra@mwméoﬂm,em #ishaping _
mechanisi kA& I0hSRRRIRY theewbeuals o aidetAnd i aq ting machenipmddgfor cutting
the shapeg substrate Into segments. As shown schematically in Figure 8, the substrate Is processed
by the staemibediroehmthieingpaoaeisineke TRntoradh dce tobnok ity Sitronaatrrdare ¢ Figpresento the right
of Figure %{Q}}%?O%Further, as can be seen, in addition to the standard rod making machine 112, the
device 110 further.comprises an applicator 120 for applying one or more than one additive to the
substrate [B56]ill bdunoeestbodibenthdusedeitesriitha tesent Wintsfe congy fstBisieigaldsurte, the use
of triaceti its iclzer ' I t oke fi i an
"additive"q\?v%ﬁ% t Hgﬁfg%@%? %)ﬁﬁ?sag%ac%?eﬁ @g%ﬁ%ﬁg rﬁ%@%?&%%ﬁ%@ o%[%%%cellulose
acetate tofiero Bobkediitsrsdimsdatibeatoresptriaceniivas & ptmm@dsmﬁamaa@dﬁiiﬁe& to the
tobacco S%Qé&ﬁ:fé'ﬁ%%t '&%Bf&f?gﬁﬁ&gg?ﬁ&@ ’Hﬁ@:sﬁ%@@%’l}ﬁ%t%%&% APRHESHNG PNk YuBRgfe than one

additive intermittently to the substrate in a plurality of spaced bands The device 110 further comprises
a controlléwy1sd2rfog cbardilingtetivtappidindr 1 56\ las dihevbodentiseurpiRresriinbctethtpaprs.applicator
120. and then cutting the sealed cylinders into finished tobacco smoke filters. (The tobacco smoke
filters are then added to a “tobacco segment” often called a “body of tobacco™ to form the
finished tobacco smoking product by another machine.) Standard rod maker machines
generally comprise i) a conveyor for moving substrate 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



[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 mechanism 124 applies triacetin to the substrate. [0060]In one embodiment, the applicator
120 comprises one or more than one spray head for spraying the additive intermittently to the
substrate in a plurality of spaced bands. In anotherfembodiment, the applicator 120 comprises one or
more than one rotatable wheel template for applying an additive intermittently to the substrate in a
plurality of spaced bands. [0061]In one embodiment, the applicator 120 comprises one or more than

one pump$brivarrasiigieh buadainoeinsredrytninethes JRECIBH PO HEKBHFToE HRbUREERY. ¢ Wevice 110
further comprises 3:5@ASAh42R-A0 AGB3IR dsh g ribiehgmaRsorcr2 Granddo the applicator 120

to convey synchronizing signals to the applicator 120, thereby triggering the application of the bands.
For exampiechisnisne fonpobiing e sEnsersebeaindess pryapetiol iatalie CLsehténts by the cutting

mechanisg 5. 0050 ABHRISH S REATITESl d16ARI AR 8 RRLOA RIARY the one or
(6]

more than one additive to the substrate before the substrate enters the shaping mechanism 116. In a
particularlyv piebieridre mberdith o toans fdetiesse SRPrisdara rasananitam 2Yerse Ksphintptiacetin to the

Substfatecaf%?éﬁi?ﬁ? RePligatar +20ds positionedioRRRbatD RGNS S REEANAR RIFAddilivadp the

substrate the mechanism™124 for applying triacetin to the substrate applies triacetin to the

substrate Bighhwiustdnh e Rishawate ¥ingiriahe sHapms dhavedahidentifics AN asstheMbredred
embodim%ﬂ#_ %%ﬂ@%ﬂ%gt@ﬂ%@@ﬁtiﬂﬁ%q@m%%@ QRAP dBRIELRATISNE Addifive to the
while the subst

substrate . ate is within the shaping mechanism 116. In another preferred embodiment,
the applicabolar20”is positioned to apply the one or more than one additive to the substrate after the

substrate fagfeen RRAPEE W Ie FRIDE MREIANHRWh LB schematic diagram of a device for

making a tobacco smoke filter according to the present invention, such as for example a
multiple segment tobacco smoke filter. As can be seen, the device 110 comprises a standard
rod maker machine 112 indicated by the thick lined rectangle. The rod maker machine 112
comprises: i) a conveyor 114 for moving the substrate through the machine 112, 1) a shaping
mechanism 116 for shaping the substrate into a cylinder, and iii) a cutting mechanism 118 for
cutting the shaped substrate imto segments. As shown schematically in Figure 8, the substrate
is processed by the standard rod making machine 112 into tobacco smoke filters from the left
of Figure 8 to the right of Figure 8.

[6058] Further, as can be seen, in addition to the standard rod making machine 112, the
device 110 further comprises an applicator 120 for applying one or more than one additive to
the substrate. As will be understood by those with skill in the art with reference to this
disclosure, the use of triacetin by itself as a plasticizer for making cellulose acetate tobacco
smoke filters is not an “additive” within the context of this disclosure as triacetin is necessary
for production of the cellulose acetate tobacco smoke filters, and therefore, triacetin as a
plasticizer is not an “additive” to the tobacco smoke filter. In a preferred embodiment, the
applicator 120 applies the one or more than one additive intermittently to the substrate in a
plurality of spaced bands. The device 110 further comprises a controller 122 for controlling
the applicator 120, and the controller 122 connected to the applicator 120.

[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



[0063]The parts of device 110 that have been used to modify the standard rod maker machine 112,
such as the applicator 120, the controller 122, the sensor 126 and the cable 128 can be purchased
from any of several equipment manufacturers, as will be understood by those with skill in the art with
reference to this disclosure, such as for 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 composition according to the present invention. In another embodiment, the tobacco
smoke filtdemdtitvis @ thbasborstmeferfie mesbending L e Satciii Enthsns P 6HE-embodiment, the

tobacco spyal fiteraade in.Ashale SRABSILIBPAshASHIRE IRl dnattethch BRPORDIs the

tobacco s filter made is a multiple segment tobacco smoke filter. In another embodiment, the
tobacco sfmokedilieg thadddiizesatameitianiitiolhssghantadbadder siioRE deeed iPradotHar

embodimepluile aBasERaMake Hlismpdsys anpallens MUlRIERROMETbIABBEdaRAoke fiter. In
odiment, the tob

another em accd smoke filter made Is a tobacco smoke filter according to the present
invention.{feQ8S} oo remdmtp ainadditiih énmpuaientbr tn iisghaltalsaecopsnoike fiftepacethpiisés: a)

providing e POSHORESAIIGHD e HIBSEn AT, NLARANIRGAIR SOmBREBRIoR substate

and c) inc ating the substrate into a tobacco smoke filter. In a preferred embodiment, applying the

compositipwignngpiisesi@itintityehehcbmimmitanarii Banbswatice anbadimentihgristie? piéferred
embodimapt, appiyin e compasieR-comAtRe NG ARG’ PRAdRAb e composition. In

one embodiment, the plurality of bands comprises at least one band with a first density of the
compositiepphiraicanaiher bemdynimduseiong deriycohtheppbeaisesiontharabyHeagaetioe dity is

different MM ASECPRL ARRRIVEL B00MHR! eMbipdiimeli:Re Pkl el PRnds compliserd! least one

band with rst widt another band with a_second width, and the first width is different from the
second widthel nosegamive dintbagutiagorepesiionlisapplied in the form of granules or particles to

increase U siiacealea 9Lng compaslip RILIB e obassomaKR IS eaRlgE gmbodimen

the composition is app bed onto granules. [0066]In one embodiment, there is provided a
method fonenaking entodiitvesiodkesfilteirae befain o sisipresaneriepinsusacaas®bacco smoke

fiter compyiging: 3.4 HBRIRIG: 00D Al AL AbanARe ARG heie eatidiye comprises

one or more than one free p yrin or one or more than one free metal phthalocyanine, or both one
or more thipplping frévsgior phjirreabdraineaod therepii isaton £2f de nastineAtdealBB W enTiie method

comprises, gL A0, e SRS RS, BIA YARGHD R, 098, 2LHPIe A ATERHINAN 0 E) aPPlying

the one or more than one additive to the substrate. '
substrate applies triacetin to the substrate but before the substrate enters the shaping

mechanism 116. In another preferred embodiment, the applicator 120 is positioned to apply
the one or more than one additive to the substrate while the substrate is within the shaping
mechanism 116. In another preferred embodiment, the applicator 120 is positioned to apply
the one or more than one additive to the substrate after the substrate has been shaped by the
shaping mechanism 116.

[G063] The parts of device 110 that have been used to modify the standard rod maker
machine 112, such as the applicator 120, the controller 122, the sensor 126 and the cable 128
can be purchased from any of several equipment manufacturers, as will be understood by
those with skill in the art with reference to this disclosure, such as for 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



[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 segment and a second
segment, where the additive is not present in the first segment, but where the additive is present in the
second segment; and where the tobacco smoke filter is seamless. The method comprises: a) providing
the substrate; b) providing the one or more than otte additive; and c) applying the one or more than
one additive to the substrate. As will be understood by those with skill in the art with reference to this
disclosure, the use of triacetin by itself as a plasticizer for making cellulose acetate tobacco smoke
filters is notraposititditivesrditigitote eorrktivfarionisbicootbeasmhadinans Redebsery saokfoduction of

the cellulgng AGRIIS IDRAEEASTIONS Hiterscana Mere i, ighetin anianblasttie s amhap, additive”

to the tobacco smoke ilter. 8]in one embodiment, there Is provided a method for making a
tobacco s&mk@ﬁﬂwrsmﬁ@rﬁémmﬂ@@mprme a?mvm@@ém]@é@t%rdlﬁgi@@% present invention;

D) allowing B8 ARBHE A &86&9@0Q&wﬁ@ﬁﬁe@%ﬁé*}gﬂaO&%aﬁgw%%n&m%ﬁ@ca%% i@ Sypstrate; and

c) incorporating e substrate Into the tobacco smoke filter. [0069]In a preferred embodiment, the one

or more thanikm@mbdmwmrdhﬂj@ba@@m@@sfétmd@Fsié’oiﬁmﬁpfti})@rﬁ@m%ﬁéf@ﬁ%
embodimentilta e 3 Matknan asAd e arodsd samRlisesiace i And ang amore than

g
one other substance. F:)O?O lIna pre?erred embodiment, applying the one or more than one additive

comprisesqgrirtin gotiiecadaiive filterplirangiist mmdﬁl%)wwgmlﬁt@ﬁei’ made is a

tobacco smoke filter according to the present invention.

[0065] In one embodiment, the method for making a tobacco smoke fiiter comprises: a)
providing a composition according to the present invention; b) applying the composition to a
substrate; and ¢) incorporating the substrate into a tobacco smoke filter. In a preferred
embodiment, applying the composition comprises printing the composition in bands on the
substrate. In another preferred embodiment, applying the composition comprises applying a
plurality of bands of the composition. In one embodiment, the plurality of bands comprises
at least one band with a first density of the composition and another band with a second
density of the composition, and the first density is different from the second density. In
another embodiment, the plurality of bands comprises at least one band with a first width and
another band with a second width, and the first width is different from the second width. In
one embodiment, the composition is applied in the form of granules or particles to increase
the surface area of the composition within the tobacco smoke fiiter. In another embodiment,
the composition is appiied adsorbed onto granules. |

[0066] 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 compfising: 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. The method
comprises: a) providing the substrate; b) providing the one or more than one additive; 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



[0071]In another preferred embodiment, applying the one or more than one additive to a substrate
further comprises applying a plurality of bands of the one or more than one additive. In one
embodiment, the plurality of bands comprises at least one band with a first density of an additive and
another band with a second density of the additive, and the first density is different from the second
density. In another embodiment, the plurality of bands comprises at least one band with a first width
and another band with a second width, and the fir$® width is different from the second width. In one
embodiment, the first width is between 5 mm and 20 mm. In one embodiment, the first width is
between 10 mm and 15 mm. In one embodiment, the second width is between 5 mm and 20 mm. In
one embodiment atifeaseeortispiatbnis Waercba aBlitys Bt BreseRt In BadEhSEEMENt applying the
one or morg 3. na;Add 'H‘@é&ﬁ‘t%ff*ﬁ%é@&%ﬁ@@é HRes ahpingeaiumlin:othardsaltyo or more
than two different additives. Further, as will be understood by those with skill in the art with reference
to this dissterlass, tAdbasthedsauprisds patemeing ficcalkhEtite DRERVS the tha Al 0P eEh comprise
edges thaj are, pAliel o ang ANIRSH LRAKCIMBURS REOSSNAALE RolRiAlielLie ORg aapther.

[0072]In a preferred embodiment, applying the one or more than one additive comprises applying the
one or mdetthdanstned hrdiwse withiskthdnsiha s gvifetsiaieren ©f Bisdiiceuitolfingaéfthe present

invention. | aqUeLOIRTEIehRNodE N g, 0ne AL DQLe AR R KNSR ADRIEA 5 he

substrate electrostatically, as will be understood by those with skill in the art with reference to this
disclosure’addiivels wohixge platsyt i fystisalositage eHatjEsiimeReSTaINgearedugtiomd ¢, where

droplets of fhe addjtive Ars chargedipasiiively.er Meaatielandithese shargsd dapless are attracted to

the substrat(lial?_by the opposite attractive corresponding negative or positive charges which are added to
the surfaceddithe "siubse apbascecmaifrfalés.under the substrate. In a preferred embodiment, the one or

more tha%ﬂa%%addﬁvsdé applischiQthResLishaiahilelbn sy RRAl i meyiasJuaneiekpreferred

embodiment, the one or more than one additive is applied to the substrate by extrusion onto the
substrate Tire anstodropraeisesd Drbodiingrit déco secordnerto thaPssenh BRIV dpptEishe

substrate g5 %1%%490989{9@&%087 i anotheprafen athemRodiment (18 ABglmpledhan one

additive is ap to the substrate in the’form of granules or particles to increase the surface area of
the additivecwiphialihe fsbadstamiie fikdpbacsasmpkeieRsistood by those with skill in the art with

reference (g, §gis di%ﬂ%@f@%eﬂmﬁtﬂéaﬁﬁeﬁae@é aie Berisiarinasvanigeo i R bsianges intended

to modify tobacco smoke composition, such as to reduce the amounts or toxicity of potentially harmful
componerstbanbleisasersapiske . foorafier @istatred smpqsiatante the aisodimert, 1ae oifedgdifitre than

one aditiye s ApRISEIRING SUBSIALE HSGITES OHMIAIES: S0 s adsorbed onto granules of

activated Charcoal or of chitin. In a preferred embodiment, the granules have a size in the range of
between J004AH 70TmesrcBurRASRRNERERS HREOAITES RIE GFTROTRURDCPIST IHHAYPRATNEIEE For

example, gﬂﬁg%itlg@gégfg@egl@%ﬂgﬁﬁ{g &v%égp&q)g&{p SHER sHRRligEs as Pica USA, Inc. (Columbus,

Ohio US),"an on Carbon Corporation (Pittsburgh, Pennsylvania US). Suitable chitin granules are
available iMi3uchiBupptiasrasiivatanbetanciie AMRAINE AR OTEOL FIOTORERLDSASH) YaifRFunakoshi

Co. Ltd. (M,gipmém@r &Brﬁ?ﬂ&@?ﬁﬁ%ﬁ%@rﬁ%ﬁ%ﬁgﬂﬂpﬁﬁﬂéhﬁ ardifiveisapplieg digctly to the
granules by dipping or spraying, followed by drying.
additive. In one embodiment, the plurality of bands comprises at least one band with a first

density of an additive and another band with a second density of the additive, and the first
density is different from the second density. In another embodiment, the plurality of bands
comprises at least one band with a first width and another band with a second width, and the
first width is different from the second width. In one embodiment, the first width is between
5 mm and 20 mm. In one embodiment, the first width is between 10 mm and 15 mm. In one
embodiment, the second width is between 5 mm and 20 mm, In one embodiment, the second
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



21 [0075]The one or more than one additive applied by the present method can comprise any of a
variety of substances for altering the composition of cigarette smoke or for other purposes, as will be
understood by those with skill in the art with reference to this disclosure. In one embodiment, the one
or more than one additive is an additive disclosed in the present disclosure. In a preferred
embodiment, the one or more than one additive comprises one or more than one substance selected
from the group consisting of activated charcoal graéules, chitin, chlorophyll, chlorophyllin, Cl Reactive
Blue 21 dye, copper phthalocyanine, an iron analog Cl Reactive Blue 21 dye (where iron replaces the
copper ion), a zinc analog Cl Reactive Blue 21 dye (where zine the copper ion), ion exchange resin
granules amtldeoppiticdssyhaines RO7BItcome ernBetivrepan trmnpréth odeRsr thaaRitg tobacco smoke
filter com g?zﬁ%i?c) 8,{8\5}% 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 #3823 spimaimrsfiitredscwpeoimang opEpinnitig the subsratdanNAlBafst ¢ ¢uNeEy and
crimping (e, SheiEas (NG pUaake pPareR Al e s MG AR RNRGHRG R (Be tobacco smoke
filter tow i hegto acco smoke filter. In a preferred embodiment, the one or more than one substrate
is provideatbyrditeniader atisgnivovdniap; b reattngrtierrd corbedingsio dhp Wpewinarethemnhydride to
acetylate 8&%%&%@3/@8@&';&3{%la%e%(gm&%&e&% g ramine woartnuina Sk disealymgshggeliulose

acetate in acetone, ther orming dissolved cellulose acetate; d) applying the dbne or more than one
additive tokhkinibsoiveditetrftosacadethie dsdnswercuddedwvepicatbsiay tohivtage treated

llul tate.wi i i i fibers.i llul
Zielt’a?io%vﬁ?f glgt%ﬁﬁ%qt% g%&g&[ﬁﬂ‘ﬁ@%ﬁeﬁ@&'}%@@ﬁ? fihersaifl fouming.thedfibass ptp cellulose

—X

ose acetate tow Into the tobacco smoke filters. In one
embodimentdbsivtie adntimss ¢ianzed dithpdels sislettaciddom tivesgpoiipcbn distrnp@diehlorophyllin,
chlorophyl| i igni ' - ' r @ p0lycationic
polymer, éﬁﬁ%ﬁ%x%%%%%%%%eﬁ%%%% ﬁﬁﬁﬁ) ggﬁ%ﬁ%ﬁ%ﬁ%&?ﬁ?ﬁg’%&%ﬁg r{'C (taﬂ r?ﬁ:)odiment of
the presentlinventioriothevelisqroditcticsswhettatd for amaringes wbbrdbaerhokingierdoBereThe method

comprise rovidi : e Aing..t e inyention. b) affixing a
e S o ant  produe

tobacco segment to the to 0 SmMo
comprise?,)@fﬁ@dd_itiﬂ@@@@mmgq@nh@W@ﬁh&ﬂ\%ﬂt&dﬂiﬂﬁ&iﬁ@l@#@bmr’ihém}‘itﬁéit@bacco. smoking

22 product,JRMIBH3ER MRS AR S adheiRReaRRIE R U AR EMERA ment, the
tobacco smoking proguct comprises a single segment tobacco smoke filter according to the present
invention.ﬂdﬂ'&h@;h@fp@ﬁﬂdd@imeﬁubﬂi@%b‘a@@@sﬁmﬁ@@?tﬂ@duct comprises a multiple segment
tobacco sfiake et AceRiding- e InReseaniMeionhd BANRan rUAedimaRk ibegaRacep smoking
product comprises a seamed multiple segment tobacco smoke filter according to the present invention.
In anotherfensiestiateit, iedash ad @y amiskingpprodet te msAsetie %@&@ﬂé@%&ﬂﬁtﬁpl@éég’ment tobacco
smoke fltglAgr g o dRie SRt VEAN SN REAASRIGAG Y ASE Mlsighn the art with

reference to sclosure, in one embodiment, the finishedtobacco smoking product made
accordingridetisecpresbit diederion. doghpristascorsa e gerHiliple KbgRisEROHAECESABIES filter and

correspons 1RdhE BASER RO BIAdEH 20 SRR LIt e REBAIIRRIB IR ip foam

t
between t ee#rst segmenl?;n the second segment of the filter as depicted by the filter % Further as

will be_un@@d@@tbﬁ%@%ﬁ%ﬂtmmwm@@erence to this disclosure, the method for making
a multiple ggaaen fﬁt?zap%?%crﬂolggl SlihAs BRI G PIERe YR HIOR dlRcigagee Roth the tme of

productio the cost o ing multiple segment tobacco smoke filters over currently used
methods. fpithétottie prbsieit adstrbad teigscounoss wthmuithdikogugranio sormtess afskataters similar

to the outpyt of inglg e AReThiPRAGRR-SMASLHlIRLMAdE AR6RIAING!S RreshRly H3gd spethods.

between 30 and 70 mesh. Suitable granules are available from a number of manufacturers.
For example, suitable charcoal granules are available from such suppliers as Pica USA, Inc.
(Columbus, Chio 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.



[0078]In one embodiment, the method for making seamless multiple segment tobacco smoke filters
according to the present invention uses a continuous flow process on a single machine that does not
require mechanically cutting and recombining separate individual filter segments as in the presently
used methods, thereby reducing production time and production cost. In another embodiment, the
method of the present invention comprises providing a device according to the present invention, such
as for example, the device 110. In a preferred embddiment, the device is a modified standard rod
maker, such as disclosed in this disclosure, that produces seamless multiple segment tobacco smoke
filters at approximately the same rates as currently used methods and devices produce standard
tobacco sHOKE filted$4007 9jAueus diny cocorkl givibagid inofithpresesenttinveetiosonateseproviding the

device, thg 8518&88 BHSERARRLYIRY 21@1#@'% %Bﬁ%ﬁ&?%@éf‘?@o t{g@ﬁﬁ&% ANECLGre than one

additive that will be present in one or more than one filter segmen e completed tobacco smoke
filter onto puipstesterssudhtasifidtteived belihtssevibekitbitole ironshergibodivnenthihdi2Bore or more

than one gddive comarises A valatle g% SHeP AIRaNel of RoRsopaNaloWHIh RYARQgtes leaving

the remainder o itive behind, or comprises an absorbed liquid such as triaceti at least
one otherdstistance]mvhichitsrad sorbratinietd. shbsraty withetHeremaiddéhef ahumditives i another

preferrec smRAUIMSIL s shacebands s ined o e seless acaaie ol Jataghan

sprayed, through contact of the tow with a rotating erwise intermitten surfsaice coated
with an addiiive ehiarophatilechbloabioibed (§eacSuitdible Phintingeeqpipiihtloayrbiapeirased from
Aiger Engjnegri i iy I r r Y other suppliers.
[0080]In oérgleg%#gg%ﬁ%ﬁ%,ct@eé ;ﬁd%|t've§£h§%§é§é%gf%§réné$ﬁ(ggg%%ﬁ%# is%%ggré)?one oefgmore.than one
substanceRfmctetdtively fydvingahanamhewotper toxiciop ok putegaisthnheramfidscahponents of tobacco
smoke, og,%t%lr&o%i an one composition for selectively reducing the amounts or toxicity of potentially
harmful components of tobacco smoke, and both one or more than one substance for selectively
reducing 8 Hhounis oetoxiiginémotbatiedhddbion fukknm ponesns shtokatbiorsiawke adadne or more

than one ition f iyely r 1 onis Cl tiall :
com pone%?ﬁ%%%lagggc? 1;%%%%5{% r? énggﬁtr%% %]lr% t%c%%imen(t),P %h{géé{oérn%ﬁ%gﬁl%%{léélég %ﬁggg%ﬁn for
selectivelyreducivgetHemmuounddtretoxibityoos potenttaiihanniubsoatpbefert shefsdistretpismoke

di : on. 1n.a.prefer : ¢ o . di
o the pre s e ko the
substrate ambictiapingttiscfbstnae Cbapisesakp pihisgaiiadedeniore thdn) oneouuditing before the

solvent ist%BQéiceods[‘%oE%efﬁfépE&@H?ﬁé%nt%mi%&?%%giB}E@F’ 3'111% 'g&%?&ﬂ%&&ﬂi%ﬂﬁﬁénﬁ%@a@%a solvent
to the substrate and the method further comprises applying the one or more than one additive after the
solvent is @ippiiee ot sifstrate isparvotné benb othieastngheoareididl Sonepeiswstapplying a solvent
to the S“béﬂéfi? f %‘ﬁb% &M%@%&% HRDRLEER Y E’?ﬂ;ﬂ 1he B8RPy g? Opg gdditve
simultaneous ya\l/w%h the ;%ﬁ ication of the so%}ent tofph su%str%te. uﬁgéno% e%o%?menp the method
compriseselpphysnfremstleeriod phip seibdissaly iap dithechworo dohirthen ecrrds&egdpl{ongittie one or
more har, AR ALAtiMe B aunsial AR .0 IOse dBESiaRl SRR RN, SR AR fapeisting of )
before the solvent is applied to the substratg, ii) after the solvent is applied to the substrate, and iii)
simultaneotiSNosticerrteap phicatiorncf sshenstactietsubsivamenntbe preftaded biabo dimentvile solvent
IS t”acet'nth@one or more than one additive into fibers; f} forming the fibers into cellulose acetate tow;

and g) forming the cellulose acetate tow into the tobacco smoke filters. In one embodiment,

the one or more than additive is selected from the group consisting of chiorophyilin,

chlorophyll, metal phthalocyanines, lignin, cysteine, n-acetylcysteine, rosemary extract, a

polycationic polymer, an ion exchange material, and a chitin derivative.

[6077] According to another embodiment of the present invention, there is provided a

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



24 another preferred embodiment, the solvent is ethanol. In another preferred embodiment, the solvent
is isopropanol. In a preferred embodiment, the substrate is cellulose acetate. [0082]In one
embodiment, the method of the present invention further comprises forming a rod from the substrate
with the applied bands of the one or more than one additive using standard techniques to form the rod,
as will be understood by those with skill in the art with reference to this disclosure, such as for example
wrapping a strip of paper around the rod and sealitiy the strip of paper with hot glue. [0083]In one
embodiment, the method of the present invention further comprises cutting the formed rods into
finished multiple segment filters. In one embodiment, the finished multiple segment filters are

two-segmiEmuesiitipiprises menefidiiion| reeprding ie thb otifsahin heLis He queritesedimet filters

comprise e SEQMERIAY SAISIBMIBIES 2SR RANANOLLXAREIRIRA e a8 fmbodiment

cutting the rod comprises g the rod in the middle of every second segment comprising the one or
more tharhsrgesduliivecttipre iy prodatigbadiiomblchsdopaesn FEQEOL PEPORERRI M6 40d 18 as

shown In FiguissBoANEtedne ARs HAB EMRER, P e ARSI G BEAMIASRfiR.can be seen, the

rod comprises two e length standard segments, one double length non-standard segment
between tebudinstan dig dobecn emekian drdodiriemned semny fearil st hipe dossrnciRtaeCthe ends.
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certain pre embodiments, other embodiments are possible. Therefore, the scope of the
appendedbotdirsconguiscnatsbanipitettisseiaseripabiret prsferdidee prsoiing sTEEiéd in this
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disclosure, in one embodiment, the finished tobacco smoking product made according to the
present invention comprises a scamless multiple segment tobacco smoke filfer and
corresponds to the tobacco smoking product 26 shown in Figure 1, except that there 1s no
seam between the first segment and the second segment of the filter as depicted by the filter
28. Further as will be understood by those with skill in the art with reference to this
disclosure, the method for making a multiple segment tobacco smoke filter according to the
present invention decreases both the time of production and the cost of producing multiple
segment tobacco smoke filters over currently used methods. Further, the present method
yields outputs of multiple segment tobacco smoke filters similar to the output of single
segment tobacco smoke filters made according to presently used methods.

[0078]  In one embodiment, the method for making seamless multiple segment tobacco
smoke filters according to the present invention uses a continuous flow process on a single
machine that does not require mechanically cutting and recombining separate individual filter
segments as in the presently used methods, thereby reducing production time and production
cost. In another embodiment, the method of the present invention comprises providing a
device according to the present invention, such as for example, the device 110, Ina
preferred embodiment, the device is a modified standard rod maker, such as disclosed in this
disclosure, that produces seamless multiple segment tobacco smoke filters at approximately
the same rates as currently used methods and devices produce standard tobacco smoke filters.
[6679] According to one embodiment of the present invention, 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



WHAT IS CLAIMED IS: 1.A method for making a seamless multiple segment tobacco smoke filter, the
method comprising: a) providing a composition useful for treating a substrate of a tobacco smoke
filter, the composition comprising 1) one or more than one solvent, 2) one or more than one
polycationic polymer, and 3) i) 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 free
metal phthalocyanine; b) applying the compogition to a substrate; C) incorporating the
substrate into a tobacco smoke filter; and d) using a continuous flow process on a single machine
that does not require mechanically cutting and recombining separate individual filter segments. 2.The

method op BtadmPROVpHERS am)&ﬂﬁf@‘{hé%@?ﬁ%@%ﬁiﬁﬁ%ﬁ%‘&@éss‘éﬁ‘mﬁi%a&?ﬂGFdﬁ?}’Eﬂpéﬁ ed bands of
the compQsitian. 3 s aeskahclaimh had: »rfhan e BEsing apalingiasalvanbigdhe substrate;

and further comprising applying the composition after the solvent is applied to the substrate.
liquid such as triacetin (with at least one other substance) which is absorbed into substrate

with the remainder of the additive. In another preferred embodiment, the spaced bands are
printed on the celiulose acetate tow, rather than sprayed, through contact of the tow with a
rotating or otherwise intermittently applied surface coated with an additive in a volatile or
absorbed liguid. Suitable printing equipment can be purchased from Aiger Engineering Ltd.,
Abco Automation Inc., Southlake Corp., and Korber AG among other suppliers.

[0080] In one embodiment, the additive is selected from the group consisting of one or
more than one substance for selectively reducing the amounts or toxicity of potentially
harmful components of tobacco smoke, one or more than one composition for selectively
reducing the amounts or toxicity of potentially harmful components of tobacco smoke, and
both one or more than one substance for selectively reducing the amounts or toxicity of
potentially harmful components of tobacco smoke and one or more than one composition for
selectively reducing the amounts or toxicity of potentially harmful components of tobacco
smoke. In a preferred embodiment, the composition is a composition for selectively reducing
the amounts or toxicity of potentially harmful components of tobacco smoke according to the
present invention. In a preferred embodiment, the additive is a composition according to the
present invention.

[0081] In one embodiment, the method comprises applying a solvent to the substrate and
the method further comprises applying the one or more than one additive before the solvent is
applied to the substrate. In another embodiment, the method comprises applying a solvent to
the substrate and the method further comprises applying the one or more than one additive
after the solvent is applied to the substrate. In another embodiment, the method comprises
applying a solvent to the substrate and the method further comprises applying the one or
more than one additive simultaneously with the application of the solvent to the substrate. In
another embodiment, the method comprises applying a solvent to the substrate and the
method further comprises applying the one or more than one additive to the substrate at two
or more times selected from the group consisting of i) 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



4. The method of any one of the preceding claims, where the one or more than one solvent is selected
from the group consisting of ethanol and isopropanol. 5.The method of any one of the preceding
claims, where the one or more than one polycationic polymer has a cationic moiety comprising one or
more than one primary or secondary amino group. 6.The method of any one of the preceding claims,
where the one or more than one polycationic polymer is selected from the group consisting of
poly(propyleneimine), polyvinylamine, poly(2-ethylaziridine), poly(2,2-dimethylaziridine), and
poly(2,2-dimethy1-3-npropylaziridine) and a combination of the preceding. 7.The method of any one of
claims 1 to 5, where the one or more than one polycationic polymer is polyethyleneimine (PEI). 8.The

method ofaeiasmeebtted pravediipclBieslveheie ahensdmpbosigdiscpreisfiseBondisrbtiaore than
one free ps%wg-){tr iy ﬁgﬁﬁ%ﬁcﬁr rﬂ?ﬁ%?@ﬁ?r@@@r&%%imlﬁgyﬁﬂ%%te is cellulose acetate.

[06082] In one embodiment, the method of the present invention further comprises forming
a rod from the substrate with the applied bands of the one or more than one additive using
standard techniques to form the rod, as will be understood by those with skill in the art with
reference to this disclosure, such as for example wrapping a strip of paper around the rod and
sealing the strip of paper with hot glue.

[0083] In one embodiment, the method of the present invention further comprises cutfing
the formed rods into finished multiple segment filters. In one embodiment, the finished
multiple segment filters are two-segment, multiple segment filters. In another embodiment,
the finished multiple segment filters comprise three segments or more than three segments.
By way of example only, in one embodiment, cutting the rod comprises cutting the rod in the
middle of every second segment comprising the one or more than one additive, thereby
producing a multiple segment rod corresponding to the rod 18 as shown in Figure 1, but
where the transition between the segments are seamless. As can be seen, the rod comprises
two double length standard segments, one double length non-standard segment between the
two standard segments, and two finished length non-standard segments at the ends.

{0084} Although the present invention has been discussed in considerable detail with
reference to certain preferred embodiments, other embodiments are possible. Therefore, the
scope of the appended claims should not be limited to the description of preferred
embodiments contained in this disclosure. All references cited herein are incorporated by

reference to their entirety.



26 9. The method of any one of the preceding claims, where the free porphyrin is free chlorophyllin.

10. The method of any one of the preceding claims, where the one ore 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. 1¥5The method of any one of the preceding claims,

where the composition comprises between 20% and 80% of the one or more than one solvent. 12.

The metiagaf sy paeNai-tiegareceding claims, where the composition comprises between 10% and

40% of the one or more than one polycationic polymer. 13. The method of any one of the preceding

claims, yhere {he cpmnosiion: TSRS BEINERN-A0%, AN 20% Al ReHRE AmarRdfan one free

porphyrin. 14. The me any one of the preceding claims, where the composition comprises
betweercd&9¢tiamel 20% of the one or more than one free metal phthalocyanine. 15. The method of

any one of the preceding claims. wharesthe remaesiianampsises Bsiweamiynand 0% total of
both the one or'more than one free porphyrin and one or more than one free metal phthalocyanine.

16. The MBPRSIER SPPRIFANST RN RS RIMEH AR SOV e MBS & ST HEREOR AP BHEYRBE metal
phthalocyaning is-a 5188 dRbPHERINEHANNEPRPHFHIY VDo dfetouBaiane free metal

- phthalocyanine, or iii) both one or more than one free porphyrin and one or more than one free
metal phthalocyanine;
b) applying the composition to a substrate;
¢) incorporating the substrate into a tobacco smoke filter; and
d) using a continuous flow process on a single machine that does not require

mechanically cutting and recombining separate individual filter segments.

2. The method of claim 1, where applying the composition comprises applying a plurality of

spaced bands of the composition.

3. The method of claim 1 or 2, further comprising applying a solvent to the substrate; and

further comprising applying the composition after the solvent is applied to the substrate.

4, The method of any one of the preceding claims, where the one or more than one solvent

is selected from the group conststing of ethanol and isopropanol.

5. The method of any one of the preceding claims, where the one or more than one
polycationic polymer has a cationic moiety comprising one or more than one primary or

secondary amino group.

6. The method of any one of the preceding claims, where the one or more than one
polycationic polymer is selected from the group consisting of poly(propyleneimine),
polyvinylamine, poly(2-ethylaziridine), poly(2,2-dimethylaziridine), and poly(2,2-dimethyl-3-n-

propylaziridine) and a combination of the preceding.

7. The method of any one of claims 1 to 5, where the one or more than one polycationic

polymer is polyethyleneimine (PEID.

8. The method of any one of the preceding claims, where the composition comprises both

one or more than one free porphyrin and one or more than one free phthalocyanine.



17. The method of any one of the precedihg claims, where the one or more than one free metal
phthalocyanine is a free iron phthalocyanine comprising trivalent (ferric) iron.
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9. The method of any one of the preceding claims, where the free porphyrin is free

chlorophyliin.

10.  The method of any one of the preceding claims, where the one ore 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 method of any one of the preceding claims, where the composition comprises

between 20% and 80% of the one or more than one solvent.

12.  The method of any one of the preceding claims, where the composition comprises

between 10% and 40% of the one or mote than one polycationic polymer.

13.  The method of any one of the preceding claims, where the composition comprises

between 10% and 20% of the one or more than one free porphyrin.

14.  The method.of any one of the preceding claims, where the composition comprises

between 10% and 20% of the one or more than one free metal phthalocyanine.

15.  The method of any one of the preceding claims, where the composition comprises
berween 10% and 20% total of both the one or more than one free porphyrin and one or more

than one free metal phthalocyanine.

16.  The method of any one of the preceding claims, where the one or more than one free

metal phthalocyanine is 2 free iron phthalocyanine comprising divalent (ferrous) iron.

17.  The method of any one of the preceding claims, where the one or more than one free

metal phthalocyanine is a free iron phthalocyanine comprising trivalent {ferric) iron.



