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I SMOKI NG ARTI CLES ENHANCED TO DELI VER ADDI TI VES

| NCORPORATED W THI N ELECTROSPUN M CROFI BERS AND

NANOFI BERS, AND RELATED METHODS BACKGROUND 5The taste
of mai nstream snmoke from snoking articles containing

t obacco can be enhanced by incorporating various

SMHKRNG KRAMOERS IENH AeED T DELRER ADDSTIVESINEOHRPORATFED WITHIN

LA AN 3 AL s

favorable taste attributes. Thus, adding various
flavorants back into tobacco srmke to replace | ost

- BACKEROMNDInt s i s desirable. However, the.enhancement in

- the (AN &f GhaifSddn Gntkel ﬁérﬂSSmQIqﬁg’ el cBBtMGES tdbdicco can be’
not | ong-Ilasting and may re ult in rodﬁgts h bé%
enhangast GSTISUBARIING HFBPUS JBYaPENGAGRE!S additives inio
smokzﬂr_tfér@cléé‘,m Kb phstah8s Usbacca sthdketpasing ibtotigt élcaﬁﬂn sorbent material can
avor ant s madvertentle%/cléj grate 1.nto sorpents

lose faypgrblectasée pitihEes JRPRHAING variavs fiangragks iakle Plobacco smoke to

replac& %ﬁﬁé\ﬁo‘r@ﬁ& & gdsiravier Hweven Bey érht@n@éﬂnb!nt&ﬁlﬂhé edte &f smoking articles
her the tobacco-contai ni ng portl on or

by knmm@qqi@ in gyt 9-83ting; sk By Jep b puReLuels gavmg inconsistent flavor.

'Volatllé rﬂa@&%r ﬁio@#ﬁbrét@&tlntd: léﬁfohﬂ?”ﬁfo@ucf&' Qﬁéoh@mstdﬁ# eétts.llnés Flavorants -

.may be chem cal |y nodi

| I”adveftéﬁTﬂYeﬁ‘éﬁQ[ﬂ*%s'"@eﬁ‘@ftﬁné"d Qﬁu?‘bg'%ﬁgaﬁl%"gg %Faani—?? drel’?%ﬁ)""g gas-phase

constltﬂéﬂgUF%vaéﬁfsoglkarﬁbéil?aéppﬁé@"tbl élth@ﬂ %@tolﬂé&@contammg portion or the
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undesi rabl e tastes her e nt i nui

packaging epdien of FiggrliRIPHKF! BisaEiEHOSI 9P iheZRpR: figyorant molecuies

may b@rchbﬁl'ic%ﬁy tRAtfcal R Hgdinfdred téhpdaakésgekaast sluang sarding use, and
controll'ed delivery of a |arge varletg of addltlv,@gus there is a .

may nrmcadbwf#q%ﬁv&aérﬁ@ Phinl)e0 P BoTer YRARSIaRle (SRiER i v

contlmﬁlﬁ? SHRkRE Sn dbH IS 88bacdSoSMMINGY smoking afleRer thahGré nodified to
irst aspect of the invention, there s

provide |cpﬂ%$tee*oﬁf¢ﬂ> ReRifolied dehvarkok iTngrag vanate of @H@t"fﬁ'sr ﬂ&?“d'“g flavorants

and!oﬁﬁmo&%ht SRIREk SthRehokar fkiagus@spun fiber 'that _ B
- _conprises: at | east one type of flavorant; and at

"l east one type of polyner. 25According to a second

- suMmmvesdect of the invention, there is provided a nethod

~ for manufacturing a filter conmponent. for a smoking

aAct,doFdlﬁg toTBqlrﬁeéd?@Qt SOWRB NN 8n,| tAERY BQiratité adlliel eadponent for a
one el ectrospun

* smoi¥arigbn o BBISEPPOS SABE: b SEREBEIY it compriss: at fas

onety 8GO AL 2 3kt drRAgHe BNGolee of flavorant and at’
east one type of polyner. In several enbodinents,

Vﬁédoﬂﬁﬁ%rfﬁtaoé&of\@ra@b@ﬂ'éﬁltﬁ@ |dVérft|©helﬂ1ieréy|Be§r00fded a method for
fibers 30 electrosplnnln descrlb
manufpipEhasa ?fw@mnsp e{%éﬁ%@g e dgne A compiising incorporating at

least dfe @iroBRISTitaR ifto B flePcSRBdRAMt, aResn tipsletirdpus fibér i€ produced by
nano-scal ed range, and mi xtures of m §¥P0fl bers and

cloctragaRBNDIsRIeast araYRbACHEETH BYF A 585 ONE PR Polymer.
i hcorporated jnto various f%mter co one

pRORRYETH PrabIdiPERsy WU yMBIOHS {0oP @Hﬁ'aﬂcfﬁ%erg%wﬁ@ of fibers by

electrc%bﬁihﬁb%ﬁe deBeribabl othe fmf@pﬂoﬂ”&diﬁcﬁby éleétrdstpﬁfnlr[goﬁﬂom licrofibers in a
nprises a se%%of fibers,

micro St M SFEORBRTOLE  Brigtitcicdiety <rgeoreg: PRSEPRAT rgirofbers and

nanofiBétd. 1T hidnefastée fibére a:rage@b 'irﬂzoﬁidrgﬁd Iithtopﬁrlahé glteridriponents for

the inflow direction rrq(nstre|
producing a large variety of flavor-en ance ing artic

?n vanous embodiments; a filter
component comprises a set of fibers, in which all or a portion of the fibers can be produced by
electrospinning, and the fibers are arranged fo align in parallel with the inflow direction of the

mainstream smoke.



I n anot her enbodi nent, a fiber produced by

el ectrospinning is incorporated into a filter
component of a snoking article, in which.the fiber
conprises at |l east one polyneric material that '
encapsul ates or supports the“%etentlon of at | east
one type of a flavorant and/or a non fiavorant

addi tive. 5l n another enbodi nent, a "core-shel

f @Ot Ratimey: alfbet P@ga?%?ha'ePEO%pﬂfaw?qo@rfa%aorated into a filter

compbr‘igr@ oPa binbkifg afREDMNGRIEL Bl f@eﬁéﬁﬂﬁbr&@s Ak lelaSl dhe Fidﬂ(meric material that
whi ch the "core-shel " fjber conprises at | east

encapsyigiesir SHPRQTVIBP AHEN Pt leashert iPawh Adivorabpad/eica non-favorant
additi@s an inner core, and at |east one polyneric naterial
‘as an outer shell that encapsul ates the contents of

t Resoisreretscimentyey s el SBonpietiect 0siesorepwénayis incorporated

into a fifleraldfHpdAENTB QIR artide, ih WPidRRAS Cord BRIl Xibérd d@iprises at least one
praduced by el ectrosp |nn|n%ﬁls incorporated into a

type Off @l ﬂf@@b?ﬂ%ﬁ@ﬂ%ﬁ'%ﬂr@ gea?\Stanc'n@er GfeIdca [@asd one polymeric
material Was PR@AS Soutdft il fhBer oapBiIA@ES tRé |cBAGKSONE the inner core.

polymeric material in a continuous phase and at | east
one type of a flavorant and/or a non- f1 avor ant
additive in a dispersed phase in the formof a
m cro-enul sion. 5. n another enbodi nent, a 7
“hol | ow-core fiber produced by electrospinning is

~incorporated into a filter conponent of a snoking
article, in which the "holl owcore" fiber.conprises a
sacrificial polynmer or a non-sacrificial polynmer as a
shell. The interior surface of the polyneric shel
bonds to.at | east one type of a flavorant and/or a
non-fl avorant additive that can be rel eased,
partially or conpletely, by interactions with
constituents in the nainstreamto snoke. In
anot her enbodi nent, a "residual -core” fiber produced.
by el ectrospinning is incorporated into a filter
component of a snoking article, in which the : :
"residual -core” fiber conprises a sacrificial polymer
or a non-sacrificial polyner as a core. The exterior
surface of the polyneric core bonds to at |east one
type of a flavorant and/or a non-flavorant additive.
15 BRI EF DESCRI PTI ON OF THE DRAW NGS FIG | is a
schemati c of an exenplary el ectrospi nning appar at us
for producing fibers; FIG 2A is a schematic of a
do- axi al el ectrospi nni ng apparatus for producing
mul ti-conponent fibers; 20FIG 2B is a schematic of a

"core-shell" fiber produced by co-axia
el ectrospi nni ng' FIG 3Ais a schematic of a
"core-shell" fiber produced by co-axia

-electrospinning, in which the fiber can be nodified
to encapsul ate different flavorants and/or
non-fl avorant additives;
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FIG 38 is a schematic of a partially expl oded view

of the core of the "core-shell" fiber 25 illustrated
in FIG 3A in which the core contains two different
fWaeIsaRs33 and/ or non-fl avorant additives; PCT/IB2007/003096

FIG 4A is a schematic of a s inneret that includes a
single capillary that can extrude a "two-phase”

matr.i x fiber produced h axi al ctros n
i hblhe” erBoREL o e Haf fuf BSL RERBHENbY Yegrospinning is
inefpardted Intove fidraseipomentrdf a dmdiiag aBle] Inl wtstu thiec’tva-phase” matrix f‘ber

coﬁx'g%es‘lﬁ Iee'iﬁ oﬂ@'p%ﬁg‘gdeﬁg méte\./}%l théa%g tmna{s ﬂ,rﬁ.sé aRS é Iegst one type of a

as a ase an
ﬂamr@rpilaeﬂ!ooa ner- ﬁwmra;tﬁaddlmedm adisperped phase rnethe fanmaf & mjees-emulsion.
as g SHARA ANBSEmerA & S hfauo%@aﬁ@atrb@r cHrocﬂJo@?’ %é\éctr0§p.nn.ng is

el ect rospi nni_ng appar at us roduci n

NCPIIBEHRS ThY @ TS G ARNGE e oKigs Biicke g evgti o hallow-core” fber

coinpies &éd@ﬂﬁtﬁd} @:o@}he@ or @moﬁlsa@kl@iﬁﬁ ﬁdﬁﬁrﬂir :é@'d"%ei! h%}e%@nor surface of
ol lowcore" fib

th%biqblfnggrntch I, g:?n% gesglﬁtgﬁot oge?mplég) aﬁa\rqrqmvgae pRa npn-[!@gorant additive that‘

carplbed'aleasbdabtamﬁllyr enpompigiely By igrectisre ivitlp Roodtitidh® in the mainstream

smokd" €- shell™" fiber illustrated in FIG 5B, WO
30081015573PCT1LB2007/ 003096 3 FIG B6Ais a N
schmmbﬂnerofenwedbnmi &l “&Bidcalmoebiﬁmt mgodtmpar by udgedt@bpinning  is

| inc@@ﬁg‘t&f M a fﬁ"tl?nl %ﬂboﬂfeﬁ‘n ér?cﬁ[)r\érarhcle Hdc%th%areﬁdu%bcore” fiber

emati C of
CorpRyisgR jagaciciat p@'w@pr Pind ngnﬁmf m@!am!mer a@ ﬁtcheer Hzajwfter@d surface of

- thelpRiyRHeRE B6r8 bend sr 1B faay on%‘ffp% of & Iﬁg\%'i'ant ke -ﬂa%?l%nt additive.

schemati c of ‘resi dual -core” ber produced
renovi ng the sheII section of the “core-shell™ fiber
BRIEIFIDE$¢RIP¢I1)NOFHH-¢E DRRWINGS. 7A is a schematic of a

e
set FI%f 1 lS a secrhgma{] ic g# an exempFary electrospmnlng apparatus for producing fibers;

FIG. 2A is a schematic of a co-axial electrospinning apparatus for producing multi-
component fibers; _ '

FIG. 2Bis a schematic of a "core-shell" fiber produced by co-axial electrospinning’

FIG. 3Ais a schematlc of a "core-shell" fiber produced by co-axial electrospinning, in
whrch the fiber can be modified fo encapsulate drfferent ﬂavorants and/or non-flavorant

 additives;
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FIG. 3B is a schematic of a partially exploded view of the core of the "core-shell” fi ber

' :Ilustrated in FIG. 34, in which the core contalns two different flavorants and/or non-ﬂavorant

add|t|ves 7

FIG. 4A is a schematic of a spinneret that includes a single capillary that can extrude a
"two-phase" matrix fiber produced by co-axial electrospinning;

FIG. 4B is a sehematic of a partially exploded view of the "two-phase™ matrix fiber
illustrated in FIG. 4A, in which the two-phase” matrix fiber comprises a po’fjmer matrix as a first
phése and a droplet of ﬂavdrants and/or non-flavorant additives as a second phase;
5A is a schematic of a co-axial efectrospinning apparatus for producing "hollow-core” fibers;

FIG. 5B is a schematic of a "core-shell” fiber produced by co—exia! electrospinning that
can be further modified to produce a "hollow-core" fiber; ' ’

FIG. 5C is a schematic of a "hollow-core" fiber produced after remowng the core section

‘ of the "core-shell” fiber lllustrated in FIG. 5B;



10

15

20

25

.30

35

FIG 7B is a schematic of a partially expl oded
perspective view of a cigarette show ng an
- arrangenent of a set of fibers in alignment within a
woigewese filter; FIG 8 is a schematparmsbooao309s
partially expl oded perspectiyve view of a cigarette

showi ng vari ous subsecti ons Hf a ci garette that can

byFlg-D gé&? gflscltéeforg%gf rggc?qr;]%%ﬁ é:ﬂacg‘gépm%mgfag%?\é u{;{o[ grogucmg reS|duaI-

- core'pietd; al |y expl oded perspective view of a CI garette

Shﬁtﬁ" gg ftsv 8 ébﬁeﬁat%%l?%e%rje ARy Q’be pr%]dg%d %(I;]ag [?g@t&spmnlng that |

o1 ncorporate a Se
can WUEmrmdéwdmpreuwa'mWhmg fitBETAI LED DESCRI PTI ON

S r t.ak
ST 58, 4 SRS O LAA380, pllheer neune ve o

Sed’%‘éﬁtﬁ’ trate-shef dibgailviirateco /@68 and non-f | avorant
addG! TA RS stHeMaiitSof Goet bﬂ%e%gﬁ@ﬁ e%O di | uents, and
aer gs rs, that n _be added direct to a
£ 8o Bhist Soamals P ego pemesﬁwsewy (i arfivRite showing an
arrarigsmﬁmtmfadetbffﬂbérsﬁa'tﬂighinleﬁil mmutdnagam@ﬂmr ation of
ves 1 npto su n rt I,cles encapsul at i .
e 8 it e n 28PN rolidet e Perite i B B tarctt showing
vanomdldsyctqons of poigatettaghat daal’oge“nmrin‘mueu mbrp@mtét asselbl fibers produced
by CJT%’&EF%@C*&B@ \éarl ous subsections of snbking articles.

escri et hods can produce smoking articles
cdiiGai®ning padiply werlodethtreespritvet vigw Pher eigeietie sthowing various

subsédtibRs 802 €Batel@thal R be MRidimna thi%Fﬁa'a?e Gt gﬁtpe\@ broduced by co-

nore flavor to users conpared to snmoking pro
axial glefAsRPMPed by ot her known methods. Various
enbodi nents of the present invention provide mnethods

' Lt g additives of interest into a filter
DET%@%%Q#&&%%&JS snoking article by incorporating '
f iSpeokingtanidesenotairing tabacca, dueh ge cigaretied, yanbe m:hdhtbbtm@ to contain

varIOL\M EH ifive hﬁmc@%gq{ﬁ%@%&e Ql&i n3 -ﬂgwﬁtré@hl%segu a tcl?OIm agents,

ac ur ers. er mor
dlluerft$ ta@d@emnf foeness, éh@troastt@tadda:ﬂ Higeclly tam tpbacani biénichdwing processing.

An mf?aclmre? 'mtiiERe B%@tde@fforastacﬂn%h'grt ﬁ'chr'pSL Rof bf dd¥nvtdRto such smoking
acture |

[ocess e various
art'd??ab(yaﬁ%@@u?t‘ﬂgﬁ‘? addifiye WPISFHQS }/fé%@f?l%@ﬁnﬁ af fingr. |3ne Sy isorporating a

large auﬁhby;ecsf%ﬁcﬁsatamefrbéﬂsbﬁbs/aﬁaﬁ mS&ﬁBh}s‘ a%wkag atrm@ets Vﬁi'eYdescnbed
ositio i n_substructur I on,

n Cco ’s zat
methof 3 eHCS AT FUSSS GG RIS HEbFRULAN BriopRdgnel e so
that suah is;aRing ipréddeittsCaanpdeiest soref fl:vob ik gracormpdres td BRbkIAE products

man oY ARG RS, o, fovorantsT) and)orany

o Mae@tﬁs&mt(ddmﬂs ¢fl the presrttsthiyentibraprovidy methodp farameddliging additives
of mte'a‘@&llﬁtg g%&v éon“p%némeof g%mgkf?\@ta%c?edb)f [h&%&aﬁr{& fﬁ)‘é@ X5 n%apsulate a
large variety of additives within the subcompartments or substructures of the manufactured
fibers. . Furthermore, the manufactured fibers can be electrostatically arranged within a filter
component of a smoking article during the mahufacture procéss. By modifying the various
parameters that control the elgctrospinning processw, a diverse set of fibers can be manufactured
that vary in composition, in substructural organization, and in dimension. Additives suitable for
incorporation into various filter components of smoking articles include flavor-enhancing agents
("flavorants™) andfor any agent exhibiting chemical or physical properties of interest {"non-
flavorants”) that may be optionaliy included within the manufactured fibers to achieve a desired
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WD 2008/ 015573PCT/ 1 B2007/ 003096 product. Exanpl es of -
non-fiavorants include cooling agents, diluents,
aerosol fornmers, and many ot her equi vaI ents.
wa 20dse1357esent di scl osure, the terns "fi ber" POT/AB2007/003096
"fibers" refer to a material, or a formof a
mat eri al, that can be produc%d by el ectrospl nni ng
ocesses. The materi al conpri ses at | east one
9’0‘86* yr?é?me'eﬁé’lf epndpvaranft indids roging: agenky C@Hﬁfﬁ%rﬁ%ostoh@rmers and

marﬁy&ﬁtl@é?teqome;gﬁtsat | east one-type of a flavorant or a

e et ot e PG MG QP Fop et o a form of a

-matemm,apsmaatba’;gomme{j eg stecoomirringeprodesédsavbreamtitedal comprises at least
one&%:}zéﬁén \éﬁé}%l tl?zgdén'i:é Iate-ghcﬁ‘ Ju*o cﬁ{ssthg '}Qtrenﬁ:cﬁpc)lbgt least one type of a
vari ous ectros ni ng processes
flaveresicer be@nﬁlevcmnh wmlmdte ﬁbﬂrcr’t'ifel m@menq raggrial provides a supporting

'struE'ﬂJFér o éﬁ@p@l‘f'atrn@nﬁ%a(sf@ﬁé H/p@ Qb &vordHt bf anfw-ﬂﬁﬂdFérQ RkiGle. The fibers

pm, "nanofibers” in 0 nano-scal ed gjg
that( ﬁ@hstiﬁ doqused, npx s"aBPU%ﬂﬁ?FF@%FE‘r”"ISr H‘Hﬁess%ﬁn egeibpe ykelow include

"midibRbbHr ﬁ‘lga ﬁfcr@%]ééitlé?if rah@d @ne%@&ellfﬁ ﬂg@f ith bﬁﬁﬁrorﬂ]%t@ra or um nanof' bers" in a
m Cr.of | ber | sSca range i nclude fib
nang; ﬁﬁl?f{;raﬁﬂe gﬁ‘i’aéli eg '%H@fe‘? n??%?ﬁ 1P @B(B{ﬁs 6 microfibers

,andﬁm@m’befrs onThd aitrofliitPnim the rabmﬁca!éepﬁnge‘ ir@iida lfibets having an outer

ciarfele o SuPLAoni Bohokl 8RR PP OLhS,B ly AREE rrom abour

100abdqtab@pra0pfrx omadtout 140NN ab@uazﬂmm fmumabcﬁut diedarb doabout 10um,

_ frorr#Q:Q:l?JmT %utlam?f B 5662&“1 Mﬁeéb%gﬂ%q Q‘rcf?'rl? ngut % Eﬁﬂm to about

rom about nmtoaout bers In
3ums Hae-abedl ‘él@nmatﬁ GeoytZegmy if@qubﬁétr@owa\ﬁ@ ﬁ@maﬁ HBUt Ee nanof bers in the

nanQJséeH&I Rinhg & liinaa piats I'iﬁﬁrfgoarﬁ&ﬂékt did PR Frof' éHBuﬂh’ﬁ’MHo'aBHﬂn 100nm,
to a out 95n -from about | nmto about 90n

fromahoyt T iR 39y  TrgyAbout ymﬁoaqggleh%pmr?larggg%@m to about 85nm,
fromBabbat 1rfnﬁ @aLbestnn, mmﬂamoatbmai to &bBie 75hinpfivdd Yt InAhotaBout 70nm,

f a out a t..65n from . about
ror AL 5 BARE VDN PP ARCHIBUL oA (65 BT 8o ebout S50,
fronf atoot &ino tet adonndanon, dooLebob0tmm tofabouh4&bo fronrmbrottol nerbio wbout 40nm,

from %ﬁ%ﬂ’l r{&ug%r%b% Pégnnl %Ha%o@lbﬁm to%@gm%g%lo%lﬂ%%%t 1I Emotagout 25nm,

rom about Tnmto
fromaheut thralscaboulZinm, fomakoallon toalpiidl Samofj@m 2004t 1nfrr tgmbout 10nm,

fron?%ﬂf 14d SooPevh. FPEHB préfeRd SO imET) thQ fiBbQ %vé—grm Bliter diameter

from about Inmto about 5nm In one preferred

in a EAge dfopredftout 240N 9 3RS 10Uy o I ANQINR SFcTeretheiedimentgthe fibers have
an oﬁ&ﬁ grRrmete?m @Qﬂgé fraﬁarmb&tqzoamubbd@ Bpm. | N anot her

Eférre ag ers have 25 aEFc%uter ing fib
t1é?asﬁ“‘%£" ﬁ"‘é@n FYOPR %{158 FrosBIRing FPRABHT "Yrpducing fibers. In
FIG. Fi Ghe]emempmr;sehmmm tnabfdeara mmfmrgoxedlmgtaroxﬁhmdﬂ@pp{y of a

flowgtgééﬁ%aﬁl tl{f? %ggsc{hﬂ%gh d”g gyr%gg @r L‘ﬁ} 8r}d gﬁ Sedle 12. An

elect:@&i@h(:rﬁﬁ@@ wpmte}d bf adDE IhigiheMoltagenpavenrisabirce & a[:mjjgtﬂ to the syringe
neecﬂ%%% tﬁ%ﬁﬁ@\'@ Ao @509 e|8ufﬂé ﬂolvaﬁ@dmﬁteﬁéflrﬁgggm%@%wl@ an unstable,

ctrostatic gener at ed
contiugs iglodf rerirabiie fosp @f e §beI 3 44 creBe ﬁ@)aqhﬁé tasgy Bfoﬁg@d cylindrical
targé’{Qoll&ﬁﬁh@ ¥Re gloufdRd BReELEMEEHOR] i thsabld & rBiatidr'gnd translation along
flowable material that enmerges is an unstable, - :
ag¥nt i nuous jet of material in the formof a fiber 14
t hEtG. canisbe sahdérastivedt b woaaxl elmtﬂ@ﬂﬂnnnml aﬁpiratasﬁlfor producing multi-

comP%neglg@%eg?O LlnelﬁhogAls %Erbeiﬁt %ed r{t?or er%pé o%gga%al clasplllanes in
whichandnneFE4pillapy20 lsalangsibh center a}usos lcadedwillx & ditst material 203 that forms a
[ t . :
coregd(f) %;ftjb%gﬁa?lj%?b&eu?er%};ﬂ@ Zé? céﬁéenﬂcglg}ﬁ)l Ur rrgrgré 8‘8 lrri’eﬁ capillary 201 is
shown conprising two co-axial capillaries, in which
an inner capillary 201 along the center axis is
| oaded with a first material 203 that fornms a core of
a fiber, and an outer capillary 202 concentrically
surroundi ng the inner capillary 201 is WO
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| oaded with a second naterial 204 that forns the

outer shell of a fiber. Wthin the spinneret 200, the
flowabl e materials 203 and 204 are under capillary
wores®1ssThe fl owabl e materials 203 and 204 i wClrasine7/003096
capillaries can be nmaintained at a high potentia
relative to a grounded targel5 206 such as a

collection plate, for exanple. The first flowable

loagiach vahy am;ecg@@,m@teng[y?@tl tlpﬁ{éqrmélbq q)qtgrsyeltgfp fibep n\yithip dhe spinneret 200,

the FIERSHE nfa'té??ét@tﬂtoﬁ aﬁtBtZQJl ard ll.lr@ﬁﬂcéﬁ’ llaw"'f@rcﬁb't Ethe GRREbIL Afadferials 203 and
Xi e termna
20 'aéﬂ Qr] N carfligdes ¢an be mgitqined adtrgdhlgéﬁotsgtlaé;(eﬁqtuaé% agrounded target 206
suchiangl cxellédtlblepla@Oﬁ)r eXdraplé.eThe frat flosdgle n2ietiadPodettthe inner capillary 201
_ il n n rOXi nam nal | '
andC ARl depe e Bl ooL k! B 30eP GREIAE dan G R eage 207
of bgthoeapdletest ar gedzZk0 @nd The beiexkudeaderser single 203 208d Theeterminal edge

207%?%8&%@%!% sl @h %23405}%% ﬁ}o%nﬁtegsﬁﬂ tnindf a) ﬁd %ﬂzeﬁf?ically at an equal

mal nt a sired potenti
distaraeciam he Q@U%fiqdofa&?h@%t iNe fisgi rmf@maétZO |aﬁdvtm secasgdonaterial 204

wﬁfﬁﬁﬂie' éa%ﬂ[)!nésscéhow HzidtdiBed i a HeSifdd' ﬁ(ﬁé’r{tﬂaybﬂ' %%I?F@ ¢he potential to a
fromthe other capillary. Alternativel

conductive spigperetydi ahy |%ach2@gillgwd452@gdchgepglétt @Iggpg,ally lsolated from the

othem dabmmyt halteraaivelly athe Eisst &ag sbeoﬁmahaitéraam @03 aind 208 @8dgcetlely, within
conqucti.ve

e B e Y oBPaed .t O5uBR B v PPEBBIF potpia fuconcuaive

eleatrates 26 thabodraba édered kirectiganth tom piatdriar gontaMesnwittie each capiliary.

Wheﬁ‘l tﬁg te e%g(?dses A€ co%%[]&k'fét ﬂhg %a%!ﬁen%i E%Q lbg lcﬁlqdé%ﬁvfgﬁ*oﬁ %onductive

I Ve Or nhon-conduct
co.iraﬂ(‘éu2Ae|thg;@q~@>g§j|qiﬂqtrng:|arpmamaugus imcludelea spinneret that includes a

capﬁéﬂl R g rs@ttof'i:B-%hal &%thﬂ@ wﬁmﬁ&%&dh%ﬁb’se@ Bf gﬁlgﬁ?&@lay be designated to

-Cco- axli al capl laries, each subs

extrgdafiffergpt f@yawﬁms@'a&esﬁ>'g'ﬁ'at%e|96m@wnwueu Brogess;. @rstrpam of material is

dravirl &Yﬁ*ﬂnﬁoﬁ'@ér&hbr@'f@waﬁ?é%éi@né@@y Shitd @%@bd’g’%l&gnc ﬁeld to droplets of
material (1S drawn out

C stre of
fowBHiS FELE 1 ot P TP L SCPrIBty frig oo FBHERS Mo the materia
throegtecontaat vitheditiet o Hiytopitays etmfctrcﬁdeombrh ¢henedptilanglor with the capillary

itsel? ofdﬂae%a)%aﬂ{:ﬁ S{zﬁee ﬁ,;plgar fp%irgs"% nnlﬁarcg}%h%r’é\%?)g?{c%\%t% ﬁnd elongates the
dromtﬁ Indo filger iorgh - d Istifigentsyl iigh volthgev Thayler Gdre wapid foemsd in which a
contﬂ{uo‘l\.i\é }ehoif F‘l%teﬁé‘l%l #e%[eYi ﬁﬂrﬁ%#ef tip &*gﬁe%em | o ..QreheO{r aflor Cone, fibers

ts a surface
havigg @ﬁg'aw&amﬁerswa@pb%wquwb bfnsy@wltaﬂ@mﬂy ﬂtetchmg and elongating the

stresidcl'fcﬂr |n€idte§l3ﬂ bjﬁéctad gfbrﬁ/ 8|§pﬁﬂéreta TF@)Hb@xrs Ff?@dll%e@%? eki&trospmnmg can be
a

cont | nuous mat er |

depqiiEt oaia 3 FoHI oo CBlecihe Lok SoHER: Sueb ieerreipnde algned wit

apprepnim«.e afgnb%ﬁteh&l\iqu& kA& Edl‘ghe%cﬁlﬁl%kl@écﬁm @I&rbrbﬁfilﬁéﬁ&b}ﬁﬁﬁhon
SInMulta us SLr cnin ongati.n
ot Vet RS doSapElt dirtheiion g MeRTo ot Hiy oteral trat can

be eﬁ(tnhrmdsthmughi acspihnbret ¢ lire ohe esbodiment additiveb esuitete firtegtusion include
r l.L.ect o Upo [

non- QiQ&ﬁJs es? gf‘ gglﬂm%%, %??sg ﬁgﬂb%cg hﬁl%ltpspr olgr%go?%?‘ mboraimeng additives

Su'tatb@cf@mewess,orl(wgme tviscpes fome of Riolymets, igalst heuids, tor cmelts that can be

comic)lh@(? WitP s8Re &t driilsifiers, or polJnﬁbrﬁ@r@E}B %'chle\%dg Idt?él dé?rs\/]scosrty Solvents
sel ected for incorporation into bers inclu

capabie @rdisgovingan AV ©f dnteresicang Wa'agvﬁ PEPOSEING: Adiowgble) materia are
suitaDlREfop BleagbsPRAing FOEskby € Fob kdrihé esuftatle RBIEMS ifflude N,N- Dlmethyi

o B, S i poes, o

wates ueduiMalept Bolverdx t sindgs various rohibihatistissiherest. f Tonabtalh a desired surface
tensigg lrg[z%ﬁée!%ctrwog?lhﬁﬁg% }‘If\]/igmagigtls Qurfa'ggl Isz?gsl’tts] a&ndcmléﬁugpﬁép?rg%f cgn be added
to achieve .a desired viscosity. Solvents capabl e of
di ssolving an additive of interest and capabl e of
producing a flowable material are suitable for
el ectrospi nni ng processes. For exanple, suitable
solvents include N, N-D nmethyl 35 formam de (DVF),
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zo Wwth constituents of mai nstream snoke of a snoking
article at el evated tenperatures reached during

snmoki.ng. By controlling the conposition of the fiber,
WOouistadsre conbi nation of sacrificial pol ynme®STaBmo7/ 003096
non-sacrificial polyners may.be enployed to produce a
fiber that Selectively rel-eafes various additives
fromthe retention or encapsul ation within a filte

to t@g%ﬁwnnlqgefmldaggvplw electiic f:q)rgugqlw%ﬁa the ilowest range For example,

lithin@rehivide Isfdutatid ap ah Yrivegamic il Jaut icaih ibe Iaaﬂedmsl tyméreﬁtrosp[nmng fluid to
i,ber.s. .can, under

e PR eano kol ot 'ih atigr A K i SVRn ol A agon during the
elegaspinfing ipadcepo| yirerenthiok s Mhtedetbﬂpmaddﬁweobf inteeest the menthol is

prefe'rénqbﬁéon‘ﬁ:m WA %tlﬁﬁ.?ﬂ%%ﬁlgt?tt El!ﬂ:% agla%‘ctﬁl otr %ﬁ%{ﬁ)ﬂé{fﬁg to achieve the desired

ature tenperature
viseogibyrarprl t9ithe e’ﬁ@'ﬁ@ﬁ"éiep Wter@és@eiv fraigrigls gapl Bepre-heatad ochgated during

the %céwain%bep%aegs Ed"'&fhﬂﬁle trté eRbd URBbsitPY 1HeRbthE%fifdiment, suitable
exanp e dari ng he manuf act uri ng rocess, 1S sel ecte

addftwwqrr@d@w% wwﬁsﬁneieﬂﬂg B saig 96Ty et Heraatrln menthal s readiy
avamﬂle/mbdsudn@rt&wrﬁfeeemgb@@tm & sBRl fAh P ¥h &agitivd ﬁ%anufactunng fibers

for PERPyRterE Mg igeF Sag i ftreR arEl ALeRRaY e be released

thrcagidthpcnm%rmsitmamrsatoke dG@ingtsafwkimgpol yners i ncl ude

1 SRR So ol HELEASPELTE I o comorse

"saqriftia)polypery @hWOOTﬂod@C(’IﬂI@POIY{me/Cﬁmflﬁblabm_cdmmrg Bl be modified in at

Ieas?%éé {%ﬁgr Q%W%Mrtﬁ'i@i E@‘f re(aﬂl%l g(%y Ml\éaéhSIt@é géhe physical state of

pol yvi ny variou

thep V'Vﬁfnfﬂ%ﬁa@é%cre@ehérth%@ﬁ@sﬂlyﬁ@f wekf#@wr@@pngétrcg‘wokmg article

(i.e. Sﬂﬁlelltlhgf—‘gf thé Fblb‘l‘ﬁelaifrﬁm GRIiPSaRBl20)8H site)SaRd b bitdndbal decomposition
n one enbodi nent, the structural integrit

y
thato?ese‘/lﬁe ins 28 {TRYRISIRe H@ﬂrﬂ')?ﬂircr?ﬂ%? X188 R fyfyto Interactions with
condtitianss dfinGiinstréarn @thoke 8f Hymeltind srtide aflSlefatametipatatpés ichened during

Smo'f@lgtgha i §%‘;@EE¢BGT ey t’}e(ﬁﬁ%@eﬁt to.chemical.dgcpmposition upon interactions
withoongtiturentit of rhainsirepmesrackeecsf aesthakiligwstitle at blevated tartperatires reached.

durlhgﬂgrﬁ&&ﬁg} yB)PéonErglﬁngzﬁI%rdngggl%n &%é( fedr agytm{ag%gﬁ%ﬂ'lb!ngtion of sacrificial

transiti at 1eas
polymegss and 09g-saarificialapalymegomait be @a@ﬂoyed)% patvduce@flbqsw selectively

 releddes| Rfls 3AMived! rbRdtHe REioftor! &ﬂ:‘éfasﬂ%ﬁ @ﬁhu‘n eAsker component,

45% and at | east 50% fromthat of the initial
%@1%%’8”&‘{%?%" aen- %ﬁ?@fff‘?'lpPUP’e@onponent 5Sacri fici al

poBymfbial ptbljfrﬁér’@(lﬁcﬁinﬁﬂatbﬂ!tuﬂo tiive fiberh a6 u‘ﬁa@’g@ raadmbgﬁataransatuon that
q ti tha{. red ces t he
redqc;ﬁstg] lng,c lgﬁl e@g@ P? 2o agf! CF5 %px;@? ?We emperature of the fiiter

conmeiqmeammahebiash ganhgitictheempoaipanerihe meam@ &snpirature of the sacrificiat

.poly?n@ 'T?\é %EE@%FBSIR@EP [r%t 'i:gn IBE %ﬁ,a‘&@ﬁ r{b qgérgpp[}gﬁsn%fn By %eatlng for-

sacrificra chem
exargile ofysingi theoma@aiacmesmlnrowaw fire aﬁ@ctedpﬁgmt then godup  consisting  of:

pon&ﬂéﬂ(Qf@ﬁé ﬁg@ydif?tﬂ fyi%n@ngtaicfb E)Bl?plfégﬁ 2 ab oéensny 1polgeth?/lene poly

functiona rou rom nononers sacril

(alioh SHIprEes ROI‘Yabe@ﬂm‘er adipgtal rRpyasTyiate nﬁ’QBﬁ'I‘etWFﬁo%Q ipglyitaconate.
Suitablke |pbl§}ﬁ|elﬂ%0‘n}tlﬂ@é Swdté}agolu%@ Qﬂnér‘dbbﬁ(ﬁg@ﬁiyiéblé hekARls, such as poly

(ethiigreo ARAS! O 4 ??%S;H @_ﬁggtﬁﬂ@ sk L EOA Lget)l%a%roialljctgne (PCL),

polymydmmtyryted@gimckaﬂw@dmpmlemte$PHBV) ipolylitigli aig@hol (PVA), and various

poly 4T o B SRR APt 1P h Y B2isBaf Sl die. o BLp Empioyea as
sacrigialy padyraers. andn G}ﬂ@s@’nﬂmdﬂ‘k@d tfpoﬁ;m@raﬂ intSgiity aif | tke sacrificial polymer
bR BBferfraf rdtRRioR R RdSAR At KRl 1RHME
Su]type ofabo §ner°that 15 cgn be sdgjecte t#Q&%H@%?%E%%*mjﬁaw
deconposi ti on under high tenperatures reached wthin
‘the snoking filter conponent during snoking and/or
can interact with constituents of a mainstream snoke
during snoking. In one enbodi nent, the structura
integrity of the sacrificial polyner subjected to
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By controlling the paraneters that regulate an

el ectrospi nning process, a large variety of 30 fibers
exhi biting specialized characteristics can be

wooeasoesd?s A spinneret-target collector voltagermse 0309
may be set in the 2kV to 20kV range, and is

preferably set in the 5kV to?15kV range. The di stance
bet ween the charged tip of the capillaries and the

of e Glisfcompeaeet Inch RraiTaskembqdimnibibatstaeial dtemstnpf the sacrificial

polywitd shiSeddEbehRlaY treRitioh i8N RRE BY aﬁeagtts% %Q@H%t 16ch @Bast 15%, at
olyner sol uti on can

leads b gl PO AR S 2EioRs OP%r PLBST ALY A Pl 5% nd at least

09/8$roﬁftmnoab@m[taé)uaﬁﬁbkéairstét@oﬂth@ﬁttéhboma’di@nf eed rate of
e set froma

0. SBriIoR) PRyt ef ied T BPer Bl VBl ¥ ditival decompositon

'thatS’edutrbs dm sthetralOn@grityhed wr satcof ch’rrbhlgimer widre the temperature of the filter

8@&? acﬁ%é %thﬁtleer& t?rﬂb%(fgﬁ lcﬂgllnﬂ:gl s %?th%esgcnf cial polymer.

roma

“For gl TheTRAdetd®poution0as @%It@ thaﬁg@ml:mwom of polymers to monomers

and i b &Ieabige ‘?ﬁncftlbr‘i%mgﬂﬁ%b'?m% Méndidefs. &[t%!%/os‘éérrfﬁﬁl p(%m\iers that can

concentration of an additive can be set from a
undgog, 3 &hEWW?@h@%tIOHaW&'Uﬁ% AvErees dbaty caetber pigcted to thermal

decaiisisitiod Bt MV cfn&t@%gﬁt%’mbéraﬂﬁa suT:h%s QbR tﬁ’érﬁﬁw @égrélfable polymers
and %l?ﬁﬁna@rfgerg(aéggl}egpg% Eﬁcsf;l'tg |81:Iu$ Fﬁagﬁ %?gcgtw ‘fﬁ‘ﬁ"@’ gegrﬁﬂ?ble polymers.

- Examnpieb eoft klﬁtadlleamy:aersofnclube linemepolﬁmeraplstdrap()!ymér@ BAd cross-linked

: poiyﬁﬁ%?s @ H;B'J;ar fcgrSlfsteo@Z? %Enf Clrgl epo a(a T llq fured[—:-gglnm%% polymer that

can d)@nmbw&bbdofo sheanindlederosipesition ghtﬁsnlgmitermﬁlrgmessreamdmxthm the

ar get C ector voltage
smojke daﬁ!ﬂﬂ $reekinget We@rhe ?Wéo‘é'@?ﬂteﬁlecﬁtwaf#bﬁ‘ iiegridapl thpaapr@*mal polymer

subjééte@@rbhﬁﬁltakﬁgcbﬁﬁoéiﬁ@i ik |réifub&§bﬁét¢e£mﬁ;qmthat of the initial unsmoked
tive electrodes may be inserted into the

statq ‘?fdtﬂff @ger f:%mpgﬂr@%t B aeqr@fgfrgqi gmpodiment othe §tryctural integrity of the sacrificial
polyﬁbemujma@i t6 _hagicReddcombsiticrCic esdlicstOby 8t TeRR S, at least 10%, at least

suPSLRIRSIS bl A bR B 5y R v, ar

at Iea:g/f)ﬂ%ufromﬂhdt pbibe initial unsmokiet Gtate2® thesfilter swiygmeti ¢ of a

Ceﬁﬁo ﬁltnlﬁg lknkoh bﬁf g@Fs%H%‘%ﬁﬂeePY %?‘t' ?Elnl Re ﬁr@im?g as sacrificial

electrosplnnln anot her - enb
polymersy e-Sitable cqndb/merader rreqsiugiog n@ i wgnfm! ep@yrmramlude c0polymers
comﬁd%d R ARABERE & mﬁodoﬁﬁéﬁ b&dchfbd Bbdvk GndZd Fbl?m@ﬂ‘ét co‘iﬁbrislng both

desired | ength ISro uce a subsection o
monﬁf&%fnsé*f B‘PTBWO'Y“I'EF% 6?5% &d abgyepngsmopamegiRg ﬁfnermafpemfaolymers known

to peiEtivis |sk|ﬂﬁ’d>’ n 2@3art. SEXAaeortsQitabR dopbitmarsfih v r@ﬁ(ﬁon@@ﬂfo%ers graft
‘ﬁ‘iﬁ Igvorant additive as the first flow ng
cop eE% 208t DO CARRYMRTF o capillary 204 is |oaded to

C OBy edntroingthie \raeametsrstth raptnedn Blectrdspimining treddess, a lirge variety of

; smoﬁrﬁ%‘t‘@ér%gﬁp&'i&@dumrﬁqer K %&Wl&gﬁ inY a&%%oﬁ%th@e%te%f% mainstream

_ﬁber :egtﬁ%iﬁlrgi%bgaﬂﬁgd pc[h%?a%‘?e‘cﬁls{? a\?ga%c S% pg%édjic??.\r/e \?ﬁ' r | %t-gaﬁge? collector

oran
voltagewniése, oay deZed in thed2ky loo?0xMeanges anth imme@nratssheétl in 215KV to 15kV

rangg hend Blgl%ﬁée PEREME B RhR)ed AP 0P Ble! hpifiatles Mk 5Rrolitied target can be

shape and- have
set from about 3cm to 25cm, and is preferably set from about 5cm to 20cm. A feed rate for a
polymer solution can be set from about 0.02mL/hr te 2.0mL/hr, and a p'referred feed rate is set

from about 0.05mL/hr to 1.0ml/hr. The feed rate of an additive in a solution can be set from

-about 0.02mL/hr to 2mlL/hour, and a preferred feed rate is set from about 0.05mL/hour to

1mL/hour. The concentration of a polymer in solution can be set from about 0.5 wt% to 40 wit%



20 approximately constant dianeters throughout the
| ength of the fibers. In one preferred enbodi nent,

the "core-shell" fibers have an outer diameter in-a
waays/tt¥ven about 20nm to about 10pm I n anot RETAB2007/003096
preferred enbodi nent, the "cgre-shell" fibers have an

outer shell thickness in a range from about 20nmto
about 3pm_ Various conbi nations of fl|avorants and/or

rangsy Raf '%laﬁﬁf‘f"?*%'é§eb§ﬂ‘“b%’of’béd’&f i { %% 1§RYS.n 1O gpgoentration of an

. add@@pichh 3k Ysel @dmodboat spmmf abo as%sf’éagm dnfl :Elp&fe%&y s drom about
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core

10 vﬁ?ug;g?&a@? ﬁgsul aﬁ;h}e:fa\é\serg e'tt_%' of t e?u%’éﬁeé caglmq( 381-' é)e set from about

0.1rirh o Brmem tusd s ipodferdily setftdmo Iaboue um to 1repewhilE the diameter of the inner

- capi@aﬁ? R&L rﬂens],;e’t fl’% ut \5%'{ lf"mn‘f' :EH?Ja C%fﬁ_{%bﬁ/g%t g%gn about 0.07mm to

us or Tuit avor s,
0.7merher Elosf ca;mieaﬁﬁlrw bé qamowctavbﬁ@rmesaomeﬂ' gless, i arcpakdeers. When

staifi@Q! 588 SUEMALS cor@ulcﬁ{fént:e?plllaﬁ% 058 lenfpyaB fhe ?;ﬂl%eret-target collector

equi val ents. In preferred enbodi ment, nent

voltqg%ﬁp@gragpgqp 'P*ﬁ‘ﬁ’%e’t the @éeqt?rb%\dsth%icaﬁlf?ﬁﬁ? n§ nentcepductive capillaries

are aﬁnpwy@@cridna@:na@%mctr@d& ms Ebef h@éﬂaﬁamodthﬁlz@mda%l;ﬁomote electrical
pr odu

cong). caPeTovRURd PESHTTH, 160NN ‘IR AT Popit adayid feed rate of
0. Snmﬂﬁbuf catreblt in hmmﬁmtuﬁ't rete(hffZDmgﬂmUr tb|580 chﬂ’iﬁus ofa‘lméz‘ or

é Vlgraaspc e e c.dre~ (»)II'El f p.ro uc y xaal ellectrosplnmng, as
'é‘ﬁﬁ? 8 or ‘F 94 t°ﬁ at
anothercbmu@hmwts hiel IFIGS(ZBarad care:ahea" fteri 208stepmsentifigearc @ramplary two-

, com&&eﬂ( fi 5 (ﬂlust?ﬂéc? [nslﬂél hA lg #‘:LF%QG aco%glr&eleg%ﬁ 'tcgﬂl%guéeoa §§Dsect10n of the

enca one or nore avor ant

corehgmalfP fl@gy@pgntln Héfeli 47, waen ithe ignefi capillang 203 Lﬁjoaded to contain a flavorant

andlﬁloé'rﬁé‘rﬁ H4RFHNS adtiveRBlind ikt AhERateRhl dnBehe outer capillary 204 is loaded
" syb-conpartnents remains separated as | ong as the

to cqqﬁnég'ar )gn%fasttﬁ% secqnd dlawing naterial, the electiogpinning process produces a
fiber CEMPTeNG SLlhvoERe af@oe a Jdndlavbrast samve-wathel bi ifiebbre 210, and a

can WO 2008/ 73PCT/ 1132007/.003096 be. desi
polvGE o AL O T LA L THe PR GR A8 o R 7 Siape and have
appraxichately esnstang cﬁdmﬁemaﬂi’m@hyutat‘ﬂealeggid afsthiel fibess.r alnedne preferred

emb@&]ﬁeﬁlsthgeé&§ srt?(ﬁld fi I.I)G%} ﬁ%fé ar?’&:t?reaéﬁi'}é\étsr ug \.;slv r%?d:e f%m %Igorug §% to about -
10umhdn B@Qih%ﬁéﬁf@'red erﬁbmentl they §qu%t§|@tﬂ" fibersnage apmutdrghell thickness in

araﬁ&lf%éﬁb@twto%gaﬁ s two different flavorants
/.or non-flavorant 5 addi tives, as_anot her

o R B onR O Av9gne s s AGRIVEA I P JRased ihin the inner

'capumdzmaaf a dpMndretl8S siowh iAFIGITEA, GAA cAEhs OMSPSVALEY eﬁitr{n the inner core

210 SRS At 18! Byl SEELLOLERRL LSk 8 PSS g
spealriht, JkpparchintBtochd, vahillar daidnel, Vicarcepoyes oM (bthernfrtlihﬂavors and
coniEhd Bori el of Lol SGMRLRELIE Lt gy, civens,
aerogq farmgesd aml ediiivalanite inre prefesred comtediofent nidrite isdiheamgprated into the
fiberd BrnhdkMg Ehicks akR&obiiddigenfhdas a flavorant.

FIG. 3A is a schematic of a "core-shell" fiber produced by co-axial electrospinning, in
which the fiber can be meodified to encapsulate different flavorants andfor non-flavorant
additives, as another embodiment. In FIG. 3A, an exemplary “core-shell" fiber that includes a
shell 30 and a core 32 is shown. The core 32 of the "core-shell” fiber can be de5|gned to
encapsulate one or more flavorants and/or non-flavorant addltlves into distinct sub-
compartments so that the content of the sub-compartments remains separated as long as the
integrity of the "core-shell" fiber is not compromised. The core 32 of the "core-shell” fiber can
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o preferred enbodi nent, the interior capillary is

| oaded with nenthol as an additive and the exterior

capillary is |l oaded with a sacrificial polynmer in
worzes01%533 produce a fiber that encapsul at es MPETHBINO1/603096

into the core of the polyneric fiber. The flavorants

and/ or non-fl avorant additiVes encapsul ated into the

fibers can be arranged al ong the length of the fiber

be desigrieg se ek IplelNPERALS 610/08 Nofe TRVOTaRb B9 lies eRipliepmAdvaty aranged

as ill@ratedl snORE AescYEA InCFl@niSBbéIO\WOdUCE‘ the effect. desired
' arti exa

ff of ki : le, If e
B ER E sttt Purselily Bbipdearinnt PR iy aresghel fber
illustrateldus tRi@t 84, in mHiiihGhe?n:Bre tdntaing twavdiffarant ﬂa%rlgaflsnarhﬁar non-flavorant
addit{v%%,%% gthgpérhg&j %1 e secon Uf | dlﬁerg é %F$ g\\//egr %]tananB be ih a desired
amourd caheba @bmetd/ed'u loiader thtelnt hl sqmj;lepmtérjoraq:mtilleu tnproduce a fiber
comp‘t'iglhg at 1A& Wé?&lt%rdﬁfts\%se "A‘%O B %QHQ e?r]ia‘:ﬁl/éﬁy aﬂ"arfqeql within the

ust ed referred nent, core-s
interigr; pre @aweb'@eaes{)gw&j etrtbo@lme@h@aﬁw sareprises flavorants "A" and "B"

anterrﬁt.@gﬁbﬁaﬁgeae\dtmmwe%r €516 o a0kHek lalbRg Whd RInBthAof the fiber. As a
ore that correlates ™ with an

prefeg@cg Ieg&”&ﬁ{%ﬂﬁ?é 6qterfq{ecag At s \)%aqeﬁt"é'Wd gﬁn{hgl Be an additive and the

exteribetapilznds fdadéﬂ ehic aRatHfaikl puynivf irfor8érmig beodned 4 filsdr timt encapsu!ates
"A" and "B" can be ,

--methgfﬁ’ghg@aa” i e‘foﬁgrgé"%’hé "the number of sets of

adtiet ilavesantsAan@ind nbBlacsant emidiived leecaysxiztedmintou ke fib@f can be

arrang(#f %IEB%?%I ?ﬁ% J? %h@tp ﬁﬁe? A& ?Qeé&gagﬂmlt g aar{o'i'l ffél/%al‘?t additive in an

oran
amounbgjiiicirst tq produceshe elifapt desiyad in each rpumfaarwh@mg artlée gher example, if

two d@ﬂéf‘éﬁ?a&ﬁﬁe?%rﬂfeﬁdﬁﬂgy Er%ng%ﬁ a@‘ﬂ%%@&i@d El' 18! 88 ttfen ﬂavgrant "A" can
then a "core-shel |Ven en

th,
‘be releﬁ‘é?d QB’HIgaihﬁsf“?teEﬂ?atﬂ%"%?“t %ﬁ?n 'bABe'egﬁdsd%tﬂga‘h%éﬁc%‘fi puff, and

flavoraftBAABan AdrefisOBodig/\Re Mid p%ﬁrhrﬂesodﬁﬁjrﬁnﬂ%@ sgmklng article has been
e_desi

complEiPhE SRR P praerah SEpeent Agcoganell it teR berfesoned to
encapsulaees pr@ﬁefé#ﬁﬁecﬁﬁhﬁum epesrh additV=owithirt & eubl- em'giehtment of the core that

_correlates with an average amount of the additive intended to be released from encapsulation

by a single puff of a smoking article. Additives "A" and "B" can be arranged as a set so that the
number of .sets of additives "A" and "B" can equal the maximum number of puffs that can be
obtained in a smoking article so that both flavorants "A" and "B" can be enjoyed together in'é
single puff. For example, if eight puffs can be obtained for an average cigarette length, then a
"core-shell” fiber of a given length that contains repeats of eight "AB" sets 61’ a set of "AB-AB-
AB-AB-AB-AB-AB-AB" can be designe'd. Alternatively, a "core-shell” fiber can be designed to
contain multiple repeats of "AB" set in which the number of "AB" sets repeated along the length
of the fiber is less than the maximum number of puffs obtainable for a given cigarette length.
For example a fiber comprising two flavorants "AB," in which a first portion of a fiber 6f a given
Iength comprises flavorant "A" and a second portion of the same fi ber comprises flavorant "B" is
also contemplated. In another embodirent, additives "A," "B,” "C," and "D" can be arranged as

-a set so that the number of sets of additives "AB" and "CD" can equal the maximum number of

puffs that can be obtained in a smoking article so that flavorants "A,” *B,” "C,". and "D" can be
enjoyed together in a single puff. For example, if eight puffs can be obtained for an average

_ cigarette length, then a "core-shell" fiber of a given length that contains repeats of eight
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of the fiber is less than the maxi num nunber of puffs
obt ai nabl e for a given cigarette Iength. 30 For .
exanple, a fiber conprising two flavorants "AB," in
W ROB0ST3i r st porti on of a fiber of a given PERIRA07/003096
conprises flavorant "A"' and a second portion of the
sane fi ber conprises fl avoralt "B" is also

contenpl ated. |In another enbodi rrent addi tives

alternBtlng se@ of "ARyandICLY 2 aset oy Agr@;&s&p -ABGR- Agxocm%\grco AB-CD-AB-
CD t\h&:mlbg‘ﬁ@é d@é. ﬁ@{ s of additi ves "AB" and "CD' can

the ma urrber of that b
ool B A e B e B sk ol PdApshaygan oxtude
"two-" [:Bl,ase” rétlix atm‘ prdﬂucéfahy beaddl afroyiching) getahethed émisodiment. In FIG.
4A, g Fsg %te? gi com %%)%%grpflc%l ?él)énggrttgﬁ eﬁnHUf feﬁontf1 mag?al 403 comprising a

o Verage c engst
f!avor@rqjmedlghglnbmﬂa\rdwn addlitive @n\}:@riodactgdgmth atsmmle—cmtaa{ spnneret 400 that

' incin@Q eaagﬁgllggca%glgm 40 Mﬁ@g 8\2{% ?ﬁl@?%l 2 Q@Jt/ FPQQIQB? Ocohiprising the

terna
sacrif P!BL reSthegs- 40D isformes! jRER coRtiRBRUERhaEE. @DdAB@@emdomer@ﬁompnsmg a

ﬂavd?ﬁ]tdzﬁrﬂlo@ r:.hel‘i’on»ﬂavorant afidifve éb% ks YoneCi AT Bish&rsed pRase. The first and
spi nneret that includes single capillary that can

secqpdmalefials, 4 % AL His %pecﬂ‘éﬁ'lfv aie ?qffﬂmedﬁs@duﬁ@jefﬁvs'on and the mixture
is mmtamedadat dEldéﬂieﬂqmnmﬁl n,gap;aﬁn@raopdiamae@ﬂﬁl ma@cnvé rezlectrode 404

msera%cf g}f?ﬂ"y ;jygxztﬁglqa){ti}esogaggﬁ m%ac(og%l[@ WA}b@g[Q% ﬁ%?}i any. eapotential of the

conduktiveosienioda isdretativea tonibie -ploteatiairadi at cotletdibt iplate tahsdrees as a grounded

targétql%? hEn{v&J @na@{a ngilaﬁlxﬁ‘ﬁzﬁé :JI %A{%ﬁ.%ﬂwt{]ﬁ rnﬁ)td%nhotg} tﬁ@ﬁﬂ g1ra§/é:ria[s egits

es a S|ng e Ca e Ca
the npgzle 4phe The ftyp-phase rnilamx &h&nﬁ@? plodycadty tbaeiepifmavming process can

be cRIREXABRA thOGoliicliQkgBd i n a continuous phase, and the
second material conprising a flavorant and/or a

nof!Gk 148y §r ausehedrfict ¢fve Patially explesiegieview of dheji"eathase] matrix fiber
:Iiusttﬂf@ﬁlﬁ Fid! th frl wiSikh ﬁi@dhﬂeﬂprﬁﬁg%éinm&rcbﬁabﬁses@ﬁolﬁﬁé rﬂ@r?b( as afirst
H Qecé{ Vegec%ﬂ aretcon'qt‘)/ rto emrul si on, h h
P asFr?@ RIPLPT MavVLRtH A H’e’b"”a aVS‘aBE ditivgs B%?é’ﬁ?‘i’rﬂlp 6';‘?9 as another
embagipkyti g FES. @6t amtierhplarg "tivoephasetdnkttix fitsr abmmtmi@ thH4G. 4A is cut
foa B&?r%ﬁtl gcpdfo p(“?c%& sgjtogeéhgﬁ lomh)ét“ (S %%g.{%tﬁ? LIg i erot*OSt Hf-‘és a result of

ntain e capl
the edﬁ@ﬁdwnmgepretweﬂha Giest imgterial c:mmwelnm thetsherifisial polyrned 402fillustrated in

FIG. QlAC %Hi Qﬁ:é %Q&m@lrﬂét@nél IE%Fn{)ﬁﬁﬂ &P |eAst grr-:gil'ygé”b@%dﬂa{vﬁlrag{standlor a non-

ase rx materi resen

ool A0S NGRS b st 10 s gt mati ber

compHfig d WatriR R SECrifiBBl pdiyndr i8@feddd/a B(‘Srﬂﬂu&%dprméeﬁbﬁ and a droplet of

el ectrospi nni n rE)rocess can be cqllected on
ﬂavouan &5 npgfl@@?a t additives fpymged apm plgp%[s%q:w@?ﬁﬁﬂg ¥¢hen “two-phase”

matrip aé;wuws:viwh&v@f iid esmpdren effa érhtﬂqnd Mﬁcl@ b@ﬁﬂae #@bsddo a mainstream
illustra

smokey (g SBHGTRS, dshaD wal a7 geYHtans ngier ron-favorant

addltags dispersstl {hhagiboatnthea maitrop biegctwt  ¢drapvisingnt ssarifilfialr polymer are
gradmp réléa%%g 480% Br%gégsby BEth8indt trﬁﬁ&ﬁgﬂdan%;@%ﬁemégl o%egrhhgsmon of the
sacrificial polymer during smoking. _

FIG. 5A is a schematic of a co-axial electrospinning apparatus for producing "hollow-
core” fibers. in FIG. 5A, an inner capilléry is loaded with a single-phase mixture 51 of flavorants
and/or non-flavorant additives combined witﬁ a sacrificial polymer. 'f;he sacrificial polymer can
be employed in the form of a gel, a liquid, or a melt. An outer capillary is Ioadéd with a polymer

solution 52 comprising a non-sacrificial polymer.
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20 enbodinment. In FIG 4B, an exenplary "two-phase"

matrix fiber 407 illustrated in FIG 4Ais cut to a
desired |l ength to produce a subsection of the .
wowmsphase” matrix fiber 408. As a result of ptigsioo7/003096
el ectrospi nning process, the first material

conprising the .sacrificial pdlyner 402 illustrated in

FIG 4A, and the second material conprising at-|east

ond 16y PR isop sehemadieoif aricorensbielt fiber niertifceea by carfxial electrospinning that

can%dﬂuhhéfqnékﬂf%d'tb'm@au@*aeﬂouow &;k&f.béAaaraﬁo$eanB@dﬁm&ﬁ InFIG. 5B,

pro uce a tVVO-p ase trix conprisin
the ipgpepgifigial BRIKTEHG maaﬁna'p%? Wﬁ?d m&pr Wéd’”&%‘ iRt fivrgates in FIG. 5A

forrﬁﬁ"'ﬁé%lol@%nc QI?ES‘! %1 é*rtﬁ@f iedr, £d thé @M@é@ﬁéé‘e REre 61 |liustrated in FIG. 5A
avorant a iV rse

UG e i CIPRER SR RN R
subs@yupongeis saich assimnérahng, the tddifive dlxﬂwms vathpothe doteo53a0f the fiber can

intefa t r\}\irﬁﬁ tg% mroﬁ/n%ﬁg %‘EQ%L gfmbg cgl%gcalﬁpglahﬁ%ﬁcal%%déﬁ tﬂ& the additive
molecidist bind b tespidrseds thhpolyglede shellrpasedr foxths ieddititeur ghe interaction
behﬁ&%é %'g&gv@aﬁ@ﬁ{é B&[ﬁhéﬂc &1@!‘! Yﬁﬁjﬁ' (f'?é'rﬁy %QOIQ%QSIMt ltlYe bound additive

rocesses o transitio
molw%mmﬁwapd d@é‘@ﬁ'rﬁwﬁc?l%ﬁh%f)o’f'ﬁ%“%ﬂﬁ“l whesi e core is removed

sub?éﬂuléw IS HIC. B8, HERYGHB of the “core- éﬁb@flbé&dr&e&eﬁﬁ‘?&ﬁ@é Segradation
a co-axi al el ectrosgl nni n EAé;)gar atus _for producgi

reamth6|tq BRIUSH @ hafippepee” fiper qgapry Mg & m@ﬁﬁ? I %YP@F'“ at shell, in

wh:tthSthb oaded Wirfabe af ﬁd@l?ﬂfﬁﬁl&sﬁll [ bﬁctijgd thﬁilmﬁécuies of flavorants and/or
avor.an = flavorant additiyv

oY S et 1° SORyTErS e BRRP i ERaT g geibostion andror

theroahtr@itios. dimplcoyed3 phthe Hmré-eha!ﬂf Giberacagdie, remok/ecqw therroal treatment

. d-urif'i‘%%' Eleéﬂ:gg‘ﬂ hpn‘"ré‘c%sl: 'b?reYe\)aﬁnd &QQSQP%\‘?% %{) F%lnﬁeﬂré?rbe% the fiber

20

rrsin non-sacr |
reache® §1e0agsrI SO Bmew@@c;@etam a solvent, the| q@ntepBofitiee gore 53 can be

rem§%ﬁvhﬁor@ﬁn&he GO Ent %h@levatecf tbp@éraﬁfr&d %f‘e%aﬁ’iyely the]c core 53 can be

co-axi al el ectrospi nning that can her nodi
rempyedfygdigricabdeaeRIPPEilipn Fidkr tﬂqnﬁglrtranalgorhﬁf@ﬂrﬁréq electrospinning process,

eith@Hens: BEsHer trlerrbg}sgﬁa@ Beert Jrs]mtcrme pf:‘e@éi"fdd_fldlzrliﬁtrm pol ymeric

- materi oaded into the quter capi r . _ :
il ﬁét%a‘? @oﬁc}“ﬁm? {Leyl asﬁimfc’&’r FAES T RE ‘HB?W@ ﬁﬁ‘éy@ﬁE’l‘"Pgétl‘F core section

of thef "chleeshbi"lfider ilastchtddie F8G.GH, @s phetber embddimentSIn FIG. 5C, the "hollow-

o corel's‘lgt)grs&:{nﬁ)trgg L&o’%r&a;ﬁbr n ngTae rgh fddﬁi@gg 'attéc%leglto ?h%r:ﬁterlor surface

25

30

35

rospi nni ng
56 of thechalymrgicssbbls 85U Qntmgssrecpj@gs tt@lﬂawalatﬁ rRedfor n@ﬂ-ﬂa\fn@nt additives can
be r@iggéetd' f¥ém erJ, %Htl)ﬁ E‘o:’é" ?mrrbyt rﬁﬁn&@%ﬁ\e{?ﬁo%f co%gﬁu%]rﬁep fHat interfere with

can Interact wth rfp ITETICS
PSE G

the brwwngc%ﬁtwgerbwepmyg@rcw & abch therflavoranie angéer pg-8avorant additives.

As BRé GGMidandMNE EdiIblA8oreYUMbALECrititial BRIPOfiBERE | Igmglht%Hl by co-axial
elecg{a%osed to the additive. The int eractl on bhet wee

t he
IRINGEPraFRFSt RV Vﬁé‘?‘?“&ws"ﬂ@ op-gaijeiph ek nﬁqey Compr‘ses a non-
sacrﬁbhb.ﬁtgyrﬁe:r fbrlﬂaid ade sllmuamd ami:dnstt oneayfcofnli@@tHne Snd/em@hdn-flavorant
qaild acg tgttOt sdrfac ﬂe pol yneric shell when
addit re' 9 PERBY 8%% Wity In FIG 5B, the

co Ae ab8thef embadithexdy e -satrdi bllal “hblidvecore asachificial ehall) didebiy peoduced by

| co- a%%né%tshﬂﬂm& gnﬁ}éeisg N rcﬂrtgg YifioR- cofém 8Wcﬁf§t?eh f’t}yé?-ecromprises a

ner fornmed as a cC
sacrifigia !mrtfﬁ@qdmsea abgll and ot east e typgeof@ﬂavpcﬁnt aad/or a non-flavorant

addifRebdndks 1bay nﬂeﬂéﬂrtst]rfml tﬁ%ﬂ %VIIOIE WHIGVPE 3BV SaRB $h@6r non-flavorant
- non-flavorant additive core 53 can be renoved

addlB\S;zsaﬁ% rRlgaspd H@@d% d9llew- queasfﬁgylfjﬁal ghelli fiker phen exposed to mainstream

smokég.ans hrtrieﬂﬁapll'ﬁhec@'ob@ lcadeddwitH Beung@%asé hﬁétlture of iR¥an@End/or non-
tre

be .r ved by.t nt
vl RS AP Y B ok P BRdDet | B GrEcaLarbEmscan be employed
of the fiber before the fiber reaches the target
collector. If the core 53 contains a solvent, the
content of the core 53 can be renoved by evaporating
the solvent at elevated tenperatures. Alternatively,
the core 53 can be renoved by chem cal deconposition
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co-axi al el ectrospinning process, in which the
“hol | ow-core, sacrificial shell" fiber conprises a
sacrificial polynmer forned as a shell and at | east
woeoagmmmf a flavorant and/or a non-fl avor amicT/im2007/00309
additive bonded to an interior surface of the shell,
in which the flavorants and/ & non-fl avorant 35
additives are released fromthe "hol | ow core,
in teatorinfaf @i g@ll, sslivpid, "or fa elt. wWherddggpoweelterocapilarystandzamoaded with a
poly@ﬁé?lnhﬁﬁb nﬂ:’ﬁ@:ﬁg%ﬁ:ﬁ%‘g Iil(l) I%Plgr\?\grr gﬂ'\;telsé?agﬁ{lg:%i f&lﬁlﬁﬁ; materlal loaded into
the plitgy eardliery faeas eispedliciad rplymetc siellof thesfier i addhe single-phase mixture
fornROINE Bcrifichl @oBaGH thb I "RbiRky-RPk VeRRFificR BhElP f@»@m Wg%eg}é@atlon of the
20081015573PCT/ ' B2007/ 003096 12 in the form of
sacggal pg}ym?rﬁﬁﬁ;r@ cgp be pesieimed by g gifiersng Aanagy f%rlf the degradation of the

sacAitRl pbsn¥rie adirebeFd)rO@daﬁ[ﬂJEéMlﬁ imeapcmiey electeal fut foming the core of the

ol o 2rd ol SRt Bada B eN v MrERSbRgAfird g the secrfca
polyfrer maleaed; a:nrrfo:fmmg the ghell pirtel holheddre, factifiveal EhdlB fiperattee sacrificial

o By BT b S p2BF Wl il i i e

Cla

, marwéagtﬂaldatnmesafartdw thessaigeiplf palymagricpgiie)l maay desthenicaly fecomposed

dun}ggf SLWSE olAgcTe ?)ysﬁwgérgf Ghe @Bcﬁ'fﬁﬁpﬁtﬂyrﬁérf&reotr@ fhay be I:thermally removed

the-sacrificial 0 yneric core.

radation o
durigg, g’l?p'Pé"Ufﬁ"qmrt“H PIPRSs e A raedesaiely d“ghothpérlaH%r?l §at eleglyely melts the

'potyﬁi‘er bhfhe ‘dosd bwmép HEes ﬁcﬁqﬁélf iheipalynhef {he sfhbﬁJQH miafSai the structural

ivel r melti n ture t
el B Inecanki JBB Bl POVERC Fosl oY A horisaG iegomegped during
smoking, inhehibiouke eoestitteaty bf mainairesh eioke fdhbricallyt decompose the shell,
sacrificial rrerlc by t.her.nal
caugid g Pt g?%g (R AngieL 5y “ﬁ%ﬁ“ﬁ@ﬂ‘?@’%ﬁ?@né e surface of the
shelranuf act uri ng process, and the sacrificial polyneric-

S hﬁ% ﬁ?&h‘éplg 8\6‘5 lc¥ ag F&E&Fﬁg%ﬂ%?ﬁ@atﬁg ?&G&U&R ng "residual-

use ers e sacriticla IC core nmay
coref berRa ¥1G-cifo vadnorirgertany e oRtle il o m!wgerﬁpb@@s& gpmprising a

sacrﬁicﬁpﬁkﬂ Rdrer rﬁh%cﬁmﬁﬁ%@f eAr‘i Bls"f&r c%%hlﬁﬁytlé lb%]d¥d WEIH bSingle-phase

ymer of core and oes not_ nel
m"‘th@l (Vrﬁg rﬂa%ﬂ’a'itﬁ @”%’ ﬁ%”‘?" “Hayoragt ?Hdéil"ﬁs F"I‘TEb'Q‘?dr Wt P%‘F"fc'a' polymer. The
sacrifiblaBghlyriies cah bé bﬁnp&iyedi In.thd feemaae gelf & nqlﬁd! opalmereri c

d 15
Dl Y S BRER 604 SRR S 4 B BB iing
can ba aurtheainbyifi @I:Etoqrrpms:e & esidiabbdre” fitmn sisrpothee emebdient. In FIG. 6B,

the QL?IE Ipﬁgﬁ aﬂ&tﬁace o%ﬁetacﬂﬁ)rﬁo tlhé[ap%@%pnﬁzw Elf.l@ﬁ%d fl{ 9‘& té}g forms the

i or sur e sh

- sacrificineshell 68 dffthey "nop-saefifidial clesidual Gors’ ﬁmrngn%ﬁpamqrwrlﬁ@al polymeric

matQ‘faniumbéil%tedr[ﬁ T’k@ U folrRd fre rédidBN Sore bB of th& n&sachiiial, residual-core”

-1 nner caplll ry is loaded wth a polyner solution 62
flbercoq),a’!ﬂrqgst ﬁ@legtwlrg:gtgr ;Prppqﬁsagr dﬁapg/ ﬁg}segyené steps such as annealing, the
adduwmsré@uleé mhuﬁlth@@héanm tof the sgsm@n c@r@mblek @arty |r1t<§'aJ:tOﬁd\eﬁe residual
corey it Pt Rorio B draie ues. Sl iedoat i SvEkeRs Sl Bt the addive

moldpoley naain . bifidéo steec suffacel &f trpoteyirmail amm ebee@ﬁpéd)yteme Additive. The
mter%g%n b%Ew'Qeﬂ tl?e a&ﬁtrve a%d t qj%ls%u?i eaes"? sdff c;erat&}:‘ stri ng scsa' th%t the bound

additw— lastlrealESSeilemrr @tsqo;hﬁdw itmt;gletaudaoa:@frth@ eesmat toee Samchneﬁ itiedishell 64 is
rerncWéd %ﬁ%ﬁ@nt@ Iﬁ Qf?G dsal h& Qh&I 64 HORE - ‘cdie- sREPHBE produced in an !nltlal

ment . 68,
step can be removed to produce a "residual-core" fiber 65 comprising a polymer formed as a

core, in which the exterior surface of the core is bound with molecules of flavorants and/or non-
flavorant additives. The shell 64 can be removed by chemical decomposition and/or thermal
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25 the singl e-phase m xture 61 | oaded into the outer

capillary illustrated in FIG 6A fornms the

sacrificial shell 64 of the "non-sacrificial,

wesiduakcore" fiber, and the non-sacrifi Ci abcmmommose%

pol ymeric materi al 62 illustrated in FIG 6A forms

t he resi dual core 63 of the *hon-sacrificial,

residual -core" fiber. During the el ectrospinning
trangifien: e She ghelldidraf e ‘satssBeil eﬁﬁ’ﬁr sarehssreqived By ff@ﬁn@éteﬁh@ent such as
heabrlibe d@ﬁm‘:i ﬁb%c@éﬁ%geﬁocy&sg B @le@ﬁlﬁ]gstﬁ@ tém;ﬁ%t% of B fiber before the

can interact wt resi dual 30
fi beﬁaagh%h%%ggézallqc@rag&m §I'\x;=él Bﬁtﬂog@mseassol\éqnf Hléq. content of the shell 64

canmbeémo\a:ldlby eQhpdranHY teakdivent §tlélléirafeha§mbé’rﬁtu%id IPI]thQt:vely, the shell 64
of the. re

can 15, BT 0L 3eae B Bl len HIRURS FReIHEUPS aPsh hermal transiton
aftebibe wisehodpireirgdulodesy.e and the residual core 63 is

| SUf é CqC?EQt ls)éhe%ét% a sidggﬁtcof‘é“ﬁb?@ﬂ nﬂm@ggﬂh%lj r{\érﬁlgving the shell of the

~ nol ec es remaln a tac t'o the ace
“coresb¢ltl fib¢r itustreted 3n flke $Bt deandiferlendadiment. emdI€deC, the "residual-core”

fi be:sébkﬁﬁﬁ@élaeﬂé\}oyanfté %‘ld’fdr@}on BBvorb S aditels atéﬁh tolthe exterFijor gufface of the

core-sh roduced in an init 35 st
POIYRIETiE SR 88 t 9“@?908'@@'@“93 the digverants- %’ﬁf‘é"”%f@é?fa% additives can be

rele&44 ﬂﬁdrﬁih@greélfdﬁﬂld()@ ﬁlbiﬁymnﬁl‘éaﬁa é?ﬁk@,coh?irt]ﬂéﬁtsfthattrm@rfere with the
rior rface of t cor mol ecul
o5 Brtuely Rt S0S e Pich B anering, B el o vy sdditives.  As
one $hfbbﬁmﬁ>4t (aa'norbeacrrﬁﬂnlv &ﬂtdbyl whee fberib peeitospbp btb—laﬁﬁ! electrospinning
8/ O 73P B2007/ 003096

proc%g e th?cﬁﬁthe THeD- sar(]:nf c[k'g I 51 cHre f@ [ COMpISes @ qqnbsgprrf icial polymer

- formed @s pecoreeamd/atdedsy obd &a\mdnt amdéatnoediayoranicdddiise hersded ig an external

r t
s 400 0SSP QLR B9GP i LT A0 L B by
sacrtf gialgeyterceplyraericoshell| fAst Qf@trgzh embodjmenp gt "aperéicial, sefiduaheore” fiber is

produb& 69 otddal @?ecﬁrb?pm bro@ds<Cam wifich BIEDMREHfRAI, residual-core” fiber

evaporating the sol vent at el evated tenperatures.
commis(eg areactificigt 9olyrlnﬁrefogppé1 gs g;gore and at least ogg flavorant and/or non-flavorant

additive bonded to an external surface of the core, in which the flavorant and/or non-flavorant -
additive is supported by a sacrificial outer polymeric shell. .
‘Further processing steps may be performed after the electrospinning process to prepare
the electrospun fibers for-incorpora‘tion into_ components of smoking articles. For example, the
“core-shell” fibers, the “two-phase” rﬁatrix fibers, and the “holiow-che" fibers can be cut to
produce ﬁbérs having a length in a range from about 1mm to about 20mm. Fibers for
incorporation into & particular filter type can be cut to approximately the same Iehgth. For
incorporating the fibers into a filter of a smoking article, the fibers can be g’atheréd into a bundle
prior to insertion into the manufactured smoking article. If the fibers are bundled, the fibers can
be held together using a permeable, seﬁni-permeabie, or impermeable material, or an enclosure
such as aring, or an adhesive such as a triacetin, an epoxy, and a silicone rubber. in alternative
embodiments, the fibers are gathered info a bundle before cutting the fibers to a desired length.
in another embodiment, flavorants and/or non-flavorant additives are incorporated into
"hollow-core” fibers after an electrospinning process is employed for producing a polymer sheli.
For example, for alternatively producing a "hollow-core fiber, the inner capiltary can be loaded
with a sacrificial polymer in the form of a gel, a Erqund or a melt, but need not be loaded
additionally with a flavorant and/or a non-flavorant additive. The sacrificial polymer of the core™ ™

can be subjected to thermal transition or chemical decomposition before a subsequent step that
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5 can be renoved by a reaction that causes chem cal
deconposition and/or thermal transition after the

el ectrospi nni ng process. -~ FIG 6Cis a
WO hewatises of a "residual - cor e" fiber pr oducedrczmtm:mmmnso%
removing the shell of the "core-shell™ fiber

illustrated. |n FIG 6B, as a%ther enbodi nent. In

FIG 6C, the "residual -core" fiber conprises
soak$ Mfotkaitistosm dplyFomeh ﬁfﬂaé{%‘ﬁtaﬁ'i‘d"ard@|’l°ﬂ\ﬂé§°fa'l‘tt eitivg tp dnere the

flavbiaft i@ 1th® ho@ﬂé\foﬁéiﬁfalgaltl\]@@ th® eRSUs¥ARIIECeE eT?Y1ef5’5|olIow—core“ fibers.
e avor

Ao gD i L T et el 4245 Bves aaches

to thd dager soyfacaaiiisd shetinma ke aC'bolin-tonefiber inbabe rethced ey @vaporation

i o] ep.t xteri SUr f "

or byﬁéh%{ f’ne\?\gg aﬂﬁes o Cﬁ%‘is\Agnd?or r\gﬁgf\%\éérgrﬁta%g VES, stgﬁg bg%gqg téollow -core

fibeesnand bereeieased wmm exmeed fio cpagtituentssofdmainsicenne smbkd euaring use by
Smdvﬁrspr oduced by co-axial electrospinning process, in

the "non-sacrificial, residual-core" fiber _
compprebey %“bﬂﬁﬁﬂ@‘écffﬂvﬂﬁa@tsaﬂﬂdmﬁlWﬁvq@ffaﬂdﬁfﬁ%ﬁ aig igcorporated into

resfagaza:oaé#dnb@?s hteSin e@etréslpﬁm@q%c@@dé ‘éﬁ)pﬂ?@d ff&ﬁyrea&}tg a polymer
ditive bonded to an external surface t he cor

CO“? n': QHEFRRPIEHET PeQRBVEIK PrOSHEPS R "RSIHUPISRURS ke tfﬁ"o‘dit‘iﬁcé‘@"ary can be

- loade8 with pReictiRsh] PylydesAché fomiokh gel)beiquip Obryameiklt, bus hedd not be loaded

add!]II rbag}( wntE arfpagtanrl%ggﬂﬂﬁé}tdc%o?}gléégrf%é%dgﬁvg log'B{a %ﬁ?rﬁlﬁla po?ymer of the shell

can pe euteecsted torchadmicahdedoenpbsitor d»rftherinal trans&usn tafale @ sutstquent step that

soaIIs &M b%Prfp% ﬁ%ﬁﬁ’oﬁ of &) EM)}a?l ghd/ rﬂaflc?rgma ditve E}o r?{:ihere to the

coreée and a east one avoran non- avor
expged sdthedsvel the rigsidualeaomi fléﬁftSerTiw ﬂmmﬁcenmr ndneflavorant additives

stabWo%nd kdtnehibeR h%e rlal@éfﬁd%naéig[)% to %Jtlk@%@rcﬁmamstream smoke

ditive i s supported a sacrificial outer
d“”'ﬂﬁ)‘l‘%ﬁrpé’rﬁ”é?kgﬁel | . Furt her processing steps nmay
. bermerrok @%&h@ﬁ&tﬁfof@'@t i mfétsr:ﬁsaugrm%r{ﬂgaspér@ﬂ%‘sémb@d;mem FIG. 7B

s 2 SORRBHEA L ratad R Brvinecieciowt; 2 BShi showiRen arangementof
a set otﬁbersshedhbﬁmémtbﬁﬁhm a tihserelt¢ Vikerptas éberﬁ&ﬂdﬁd@éetﬂ bfp ekBtrospinning are

pred?ﬂ@ngb@?ﬂ &A‘aé)nvf"mﬁ I?e% IﬁI\é Q)ﬁé 3 s é’igalgﬁ % t f2 O ! oa?s(lgnclﬁ alignrent

n a ran

~with atb@unﬂoztowfnmamsb‘eam $rm>ka n&och cligomen q>fnthe ﬁaers promotes maxirmum
: mterQ&foB' Sé{\lvé'én ftH(—.J h%nsir%’rﬁ SAtkeOEndE We E&ﬁg&‘?{e Xi TR %r@fmotes efficient

he sane For 1 ncor porating ers
contfqllqac{ lease oga ngn ¥grioug p@boﬁlﬁ@nt’s, géfngkl@glqd@@ that includes a filter

com@isHeRE ESHpdsaE b dh AbEIrduRbd QJ‘S/ él&tﬂogﬁ@ﬁlﬁg AN prolidd, tiRSvhich the fi ber
manuf act ur ed spoki n%@artl cl | bers are -

Com?)'?,ﬁ?a Belgastiane PRIYBIEFS gqq'abtgatwé]caﬁu@éeee[ CH’ éppwsr{@e tetention of at least
one merﬁ&ﬁ)flﬂormm}d@eranﬁﬁbﬂeﬁoraﬁf adidiper nﬁaéﬂoﬁleﬁf@hﬁ_otm{ent a smoking

osur 30 su iyve .
aric o2 JBIPLT HE By ronGneE b siaof o, PR EGRE" i roducea by
electrasp@hingris arovidede iro ablichehe Score-bieellf ifibar soraprisegat ek dne type of a

ﬂavo}’a‘e?j'ri] g?cﬂ?rbéjwﬁavgﬁ%aﬁdgﬁ%tag iaﬂ rFep Sorgh%%ra? Ietagt &eﬁ}%?n{e?g material as

er e

- an ogied spell H@heﬂmwﬁmtthwgnt@m@e@ the @mh@wﬁpommm@ermodment a

smokiftP laHRY¥ GRf anludé%eé srilaf tchnp@r\’én@ | c%ﬁ{pbw :of‘ Ry Wo«%ﬁ%éesrﬁatnx fiber

| oyed for producing F yner shell
prodisesip] %'eCtFQ?P'“QF‘Se'F RERYES) P hiGRTes ﬁy%emwmw Bbrecomprises at
leastfdnb @olynishe rﬂa&m@r inGagDntihly ph‘é&ﬂa & di %@B&a&@p&bﬁdﬁﬂaﬂor&nt and/or a

non- .88} e, = Uters e S b el o1 B PP P 4 another

embddiremdr arsmaiing/articla thed imddday ar Eitet caddmﬁeinVeomﬂ'dmed of a “hollow-core”
0 e. e

o B S B IR AR e o
subsequent step that
2008/ 015573PC1/ 1132007/ 003096 14 soaks the fiber into
a solution of a flavorant and/or a non-fl avorant '
additive to adhere the flavorant and/or the
non-fl avorant additive to the exposed surfaces of the
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FIG 7A is a schematic of a set of fibers in
al i gnnent, as another enbodinent. FIG 7B is a
schematic of a partially expl oded perspective view of
W0 2908418TX e showi ng an arrangenent of 20 a seCT@E2007/003096
fibers in alignment within a cigarette filter. The
fi bers produced by el edrospi fhi ng are predom nantly -
in alignment with the long axis of a cigarette, and
sactifiéal @piymer oy 8orisaWfiFial RANMAT e Shallt HN #Rethehempagdigent, a smoking

ama@lmt ih8Bd8sS oM OSH@Bneﬂtlcgmangd of at Hesifudres®” fiber produced by
daﬁ tes nHX|nun1|nteract t he nalnstr

TRENRNIREE PIRYEICE o & NHRRG |‘”"'z’;ﬁ"3‘”a ?ﬂﬁe [} E’SW@@B@? # F%‘Frgﬂ?' polymer or a

noNGRABIGICE b@ﬁnérﬁi’l&i‘zﬁﬁﬁ‘eOf\Nlﬁd@S}ﬁGCV%VGI'IbﬂB waed olibers described herein, the
enmbodi nent s e that, incl udes a

fi ite@gowgm%l eﬁPd s g\geal%slar tth:%?tl Elgdrp%rlagdagcéb PGS of hgetrse rexhibit the -
pro;mnmmeesrnmed fiorrige differpnidypesed fibérm. Vibi exaniphe tHel dpatent of the inner core

of a®88B5sh f’ ﬁbc—?rtcal] %@%leﬁ%ﬁ v@l@h Yﬁgegt}u‘&tu@ ritddri ‘g!c oftth@*olymef-nc material that

enc apsu ates or sup or s the retentlo
formsyibe shyalds @ﬂU@dfqr&{mmaw by sogroical sleppmpdsition @ng/at thermal transition.

ad@siy & a %&éﬂﬁ&fmra SATRAiXBIBed ee@méﬁ{,@gieﬂrsfla%@areue showing

-that includes a filter conponent conposed
varioysojubsegiang of 3 rigaretts thed Gae e BPdiEird &a WE%‘BPrﬁFﬁ ‘hﬁ“"tl ¢ fibers produced

by daxtéidél @fétdtrodpihnw‘gl &h ahﬁ!ﬁersgﬁt?ﬁrﬁém IA cuﬁbrbﬂé ﬂlfélrﬁéfdp‘ﬁ@iﬁg such fibers
eas e a av

can s R BPAIRIoARRH B o e AHde. ogiing Jaflous bpesgf cgarettes

containihg|fitbrylikerdleanentd. eTheadesirsd amoontict fawdnaritd ahdiat non-flavorant additives

contgﬁ(é? ﬁr? %l pdﬁﬁgf FOBSC%%OQR&”‘ é’a‘(oﬂe tppde {dleg Ng rtttu% %{ggrett%r}"ltar gorgponent by

adjuling: te reorheo 0t fibers mpieyed lroﬂheacﬂgarme fikerseln R 18, a cigarette 81 is

i[iusi\?\#}t@@ F}hapﬁel%gseéjtogﬁccﬁl r@&; b3 %%P?Hn%nbﬁt g3 Qf(d Qﬁﬁi)uth'p[éce filter plug 84.

ase” matrix ber conpri ses

The dilfer posmganent &3 ﬁﬁ'ﬁ éisedte nadifiet %Fmﬂ@o@ﬁ@'ﬂrﬁé’ﬁé‘% el v@tch the flavor-

enharRa8 tibeRecdnyRe ifdbriéd. T HAY FaddHenRBAtar itdrs38an be lncorporated into the
nnflavorant additive in a dispersed phase in the
@{yﬁ;élph 8 dntﬁ%cmof a gee—flow sleeve

85 farmiry pegt Gfribe mtee cbimabnenn e3. ude@weaerﬁwddtrﬁéntca)wcvn @Bdrs can be inserted
. conposed of " hol. | rog ed b)é
into éll Q&PW OD |Iorﬁ] n? tge %935‘? Vﬂi% d. In |3H0€k'ﬁ{3 SW ?&ﬁglent set of fibers can be

insefiéxb WitlonraciorlieW . daivitye beteearp twes es mare Whventional cigarette filter components

-suct‘? QQ %m;‘rb? 7éﬁ’&§4e2 ?&ﬂtPOSQ;Q&rS’L %nﬁéﬁ’lﬁ&? fv!nt?l' ﬁdn ﬁ’é&%@éﬁ? badfives can be

sacriticla ner as
prepéWS@éudmwed ﬁnrﬂﬁtﬂheﬁbar@ﬁti flegre far ﬁwu{aﬁ@rwa@d@q arficles.

CORRDNENE § OSERMS Jedlodid ' pRSicdtdl vV &f 41 d?b%‘i'ette showing various
produced by el ectrospi nnin provi ded, ‘in which the

 subsegtiars 9f, 4 ciqasgie that Wé'rbec@ﬁﬁ'??%@smgpr@%ﬁe. 4 5ot of iogie| perosd by co-

axialogle@ra3pinning@Cad bhethal ePBbimBit. Ak RIG: O, cifbiehe '®ISREMstrated that

incllj]Ei% 7 gqrblag%ﬁzggég %ﬁg %zmtfall" %%ﬂ%{‘%’gs@r"e P@q%herffe]aaaug—space?plug filter. The
filtericomponent 83 cladeha trppibpieos filfer bé;rasspex&a 06 dndtdsug 95. The plug can be
in'a fl)ﬁrﬁgféttut% %et%?lrdelb%q’lpogéd Bft%e%oqid tp e%% %fha@ﬁ%ﬁ%urcﬂc as nglyg?opylene or
celluppse @grptgtesﬂ{p@rq Thiq isbacapand 5@ and| the ftel sommponeiid3 are joined together
with %b;ﬂ Hg?béﬁe"f“g?' n!th%%ltbl; Xorﬁﬁon%ﬂtegip mai/ WRiUde d‘@{e‘? ro\r@rkur%@é The flavor-

I'S reduced or elimnat
enha&e%?ﬁ&&%m Qﬁdn%a?faﬁedﬂrﬁ%wott%ﬁ?@ufﬂtﬁro% thEl Rtig 9. |a§d/ar the space
96. $|¢é1mt bfhaPtedfitas tarthd Mc@p@b@dedo RAY SRAENt &f&hé/h@ﬂceﬁwponent of

gar t oW n arl Qus su ctions of
a odrelersh il Meaibets A aitliivadem G501 auhbs 46 St the smoking
articlef iﬂbd&e teahgpicod udtk choblaewara ddditivesl @atbeqsppaied agdestibed for flavor-
te filter conprising

enhaﬂ@&#ﬁbﬁ%@f@&iﬂgﬁ@ énglsﬁg:og(r gorrt%?i 8d into any type of

-snoking article, including various types of

cigarettes containing filter-like elenments. The -

desi red anmobunt of flavorants and/or non-fl avorant

additives contained in a puff of tobacco snoke can be

provided in the cigarette filter conponent by 15



10

A5

C 20

25

3a

35

- The \Rna’it'ﬁ

WO 2008/ 015573PCT/ | B2007/ 003096 16 I n general,
flavorants and non-flavorant additives can be

rel eased fromthe surface of a fiber into mainstream
wWoRks/016528 any known or unknown mechani sns. RegaaBioes®s3096
of the underlying nechani sm éhe bonds attaching

nol ecul es-of an additive to & pol yneric surface of a
support structure can be broken upon exposure to :
corfa BpRer@nfavomNSachRYY EuPEhRdlives (RHDS lessggh fram the surface of a

flbevaﬂ@rmalﬂr_ﬁh’éaﬂ ém&%sﬁlélélﬁdkr@)moﬁl IRRABER rﬁé&ﬁaﬁrhrﬁyoﬂi’égaﬁdless of the

R, SectSten e DI RGP LI BB B0 sfeoberc suace of a

supporb elrm:tl.ate eapbé besked upom gxrmeaeag eonsitiebts i nsaineiream siioke, such as
wattg‘rn \fag ‘ﬁ%@%&n 'raﬁ %%rp]a%& m%ﬁgl ﬁ‘\‘é?lravm;}Sntg laﬁXPJrlr\%H I?%vo%rﬂ%ddﬂwes are

prefeta@iyeelsmdlwhehﬁb@srsolammamﬁes wmqsﬁmfube filrdry axeriuffed during average
use"@tar dnfol@f it m taHV% A& d@?ﬁ fd hfeklg ﬁ{esﬂa@[)leelﬁ%ﬂaﬂ @ﬁec‘?gesmd If the

crificial YNers, ditives can be re ease
outefipelymerie she) Sroehghel at" bersmrygthf: eyntispoysheolyyBeriAfERiis of "two-phase”

matfRtis&rs aHre %mb&%dsbm%hﬁmél spowéw QR ?admlélsr%tarhab@ teid¥sed when the
C nateril.a

| ca eln
struBiOHED kol b aimists AL e P Hota o Slmigfed by a physical
chaigrd ihithg pblg?rli’ipz&r aiatsrial Bt inBe osdue heh Sheeglﬁ@ﬁi@d;lﬂah ttérhperature or the

mel%getgfglhlﬁr:a@:[ﬁ' Q tﬁ %ﬁ%hlsteggéegtﬁg ?«rt%t rtrltjecfth%é aeirc{&t s:qrti‘ute gtn?c?ur}al integrity
candsx @npmmuisdmy whensthet siefit s chentitadly ndecosposesimby nasketituents i the

RGBSR SO O e ot s

femPﬁﬁ@ﬁﬁnwd@l@ﬁﬁﬁaltlon of a sacrificial shell or a
saphithi Gécﬁ}npﬁﬁﬁéd & £ftrifR$al SROPSICRShCRNG t?'ﬁatr@( SRS Sficed by the

a chemcal or thermal gradient in the inflow .
presgneegh @ Sheraical At tharMak arvfigrbiRdhe [rdpw chirarioneol maingtigam smoke. For

exathBBPR it t@ﬁ@ez@furé B tHEBrhAIR4tFeR R rEdRR KR tl@é tdbb@:ot r@b ®BE OF a cigarette is

ol o e e st e Ol Bt 7 Bt Wl 0o a te

distal end fipog.e., aibat:d:mroﬂ(hrdb Bdfede censlinfifig #ie proxieal, entdqbaoacuthpiece end)
) fo t

sonf PR 10REHBABUTE b B0 T ol a0 o o

cigarsitet in erelativats highamthamplbe crnceri@tion sh dloso masthpiaed ekd, dhe fibers will

dec&h&ﬁ& gt ing d'is%al BRY Atst M%‘ Yob%bcgﬁr%& eh!ib%fér @or?s% Bé %knﬂ{ét end (ie.,

he mout hpi ece end; bers w'l'l “deco
moumﬁ’@cﬁ iegg)gurigg gufing.s By @L@?r "FQ?B&C‘E% Peibd aBH Py Ogggqsmeéiecomposmon of

theﬁt@wlﬁ%ch@@e@“)x' mal end (Le., nouthpi ece end)

durJn By either ans, the art and "
pr 58? EEfHI%EBHéB'gg yargys vcggnt@ ﬁ@dfPP vemt @[ttves within the )
sub-ﬁ@hpeﬁﬂﬁﬁnts of the fibefd, el Rlirgr e WBRf tdmpapimend kad Iﬂ@ shell compartment.
varlfus fI Xorgnts nd/orIQ%q?f$ !8ﬂantla%g v 3P olafilization
A PHES, BIERRYE ‘P’rPéﬂ‘f% o P ‘Hcﬂ Trdofgotautizatio
of the mdmmse apb deraedsesthe aeounttdi 8awinaits emplopert toneanufadtving a smoking
artic%f'Jlr gh}%l(in rad&%@é&ﬁ&nsﬁrgcﬁﬁ Lflb@?s' I%g %&RK& %egedggtlobhﬁ 'delivered total
i bers nimze or e volat Ilzatlon 0
partigilafe tmajies (TRMYwier fs@a@%ﬂ vestandauHiavered icjagladiea Aetscomposed of such

fi ber§ np é%ﬁiﬂg f MicleBehpALiHG 1 93eh b§F§D Iﬁiaﬁ}geﬁﬁblta bhiiRtRased shelf life by
such bers may exhi bit

Snok |ng articles co rISIE%
decreaiiigc P Safei h losgAf g yps. p&f*\ef‘dﬂﬁ“&'ﬂ% iy@hplayed as a" additive,
the dnidiiM) prefeeablicengaed fert puffSs Rnghainge frb@\aBbes. GligxaBblite®5mg, or more

nat, co se f .such fibers Ki-n rticles.
orerigy, SRR E e BiaBen /2R, o PR e oh s dhscf  tovacoo
artickistieh by a digeratiass pepfarhlgly ined eangé friomsaboof 0.dwbditd Bvait 1000mg, or more
predRUP il &hoe HUE AR 0] 1o Boffhgy ed a5 an adaif ive,
. € anoun pre er ab el eased per puff is in a range

fron1about 6.0pg to about 2.5ngy, or nore 35

preferably, fron1about 25pg to about 125pg. The total

amount of nmenthol in a filter of a tobacco article

such as a cigarette is preferably in a range from

about 0.1ng to about 1000ngy, or nore preferably in a
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5 need adjusting if the procedures will be scaled up

or if additional factors need to be taken into

consi deration. The co-axial electrospinning process-
wa@seokesgszdescri bed for a 1aboratory-scal ed | egeis0§7/003096
production. Further nodifications are expected for

maki ng fibers on . an i ndustry-%cal ed | evel of

- production. In one enbodi ment, a nmethod for producing
a fAltheegh S@W@W'W”fﬁh%ﬁ%@ﬁﬁ gestribetingeferenes iphsnesidis 0" preferred

em@fdﬁﬂén@é Rridiohd bh@ ncAHBRdAE ofBHe8E bﬂ]lbOdiﬁlbﬁﬁélvd" Bg a@parent to persons
er corrgrl sing at |east _one t

y
Sk'uﬁﬁd‘/ta? al Rueh Yaratisand mrfificeians aPedgqgneéionpé%rgg wiihig the purview and
scopdy @ﬁh@brd@@ht&@@ﬁsmﬁ@xp@ﬁmeﬁfél prﬁ@sdﬁ%emhmhal‘sh@\cf élpleeted results may

neef R o bl Shesdrurch ) B Seaefo i, R0 ot ety pe taken into
consigdretidn. Ofheab-axial Eleatsispipnieg pyqeeswoifasfican desaribed fud /adabamatory-scaled
-f . i Ll I
o] T Bl et o PR RGP gy e
level gfsodbictiarts pol yner is nodified by thermal transition S
anql,.{ %E? ‘é?'f@rg’!\illﬁ%t daeﬁ%%@SEbF bn‘?ﬁué‘iﬁq bhkr @me&%ﬁi oPBEsmoking article

or ant and/ or a non avorant additive is
m"ipéﬁ%.saléféﬂd'ﬂgwﬁcf igr mepPRe el Heiding 8 fibpnfpraprising; & jeast one type of

ﬁav&'ﬁﬁtpé}{cﬂor'\@h@;’f-ﬂé\‘oﬁarﬁra@dllﬁ@%dl 41 1&2€ ok ttypeaﬂdpcbmﬁél‘d @R& assembling
erivati. vegﬁher e

&P g(glbnl Vﬁl q{é:og‘pgnent wherein
the m’b@med ewbiiasseths . relentianof beleastnbediypent flatdrantna@tdiwda non-flavorant

- addi é‘ %Mﬂﬂ%g} ﬁ"[trre] % y '{'nler%tf% ?r(l: g]er X %@tolé%ggt%tlae%nd \Pl%rg H &r Past gne type of

poiviren ig mpdified gylrthegnalhtearfsltlbe apd/of chemica @ilec¢rnpca=!t@n|srootha§ at least one
typedéfrﬂﬁ\%rhlﬂ'}mdBFQ ndR %Sm? r‘ltﬁ%dﬁ iEis $8badt i @b 'agrﬂﬁqstféah'?ééoke Suitable

her el enments o e clgarette [ter so

filtek, peppedtmaerialy iaghkaown e fhe aif cansl pekden Fellujope pﬁem and derivative

therb& a{lhlﬁﬁu@%ﬂéth&'}st kbrr;ﬁ§dﬁﬂzﬁb fitrrd bp élé&ﬂ%;ﬁrﬂﬂhd‘@l‘e prowded hereln fn
direction of: ter conponent/snn r
Ao SPHRBRR LI oeIh S Prarige et EamraOkBrhg

set affﬁbbl‘setb sﬁﬁél@diaﬂse Dhifor@ IErigtt; eligriegnpeiests of msets.ea uhif@m direction;
er S er. s

and éxﬁqn&tfhgg R\er?egﬁfg%ﬁﬁg?dl %%BSO'H%H?F e eamefnt?z %f S glgﬁr%gﬁ g ﬁ% so that the set

of atigepfibsesard subsiabioliyt pRAR! incalighroent Wil reg@:cf folibe dongisudinal direction
of tﬁ‘éﬂr@@r r&gmgérgén%rﬂ?kmg grtlcléa-lz}ﬁl tfhglullfRJW @%cﬁ&?ﬁagpg%ﬁﬁ %Yrbgrﬁssmoke In
a Ion Oor a do

escri | e-nozzle ect rouf
anotarpembertinent, A flleuenreponentzsamnpeisesaitoralabetie Orts’sapmbzhwgﬂ 000 fibers

per StBR BRBE, Vr@%n&%f ShBESmERPh @uér%n@mﬁém%o@.éégqﬂgumrﬁ% about 200 to

I nsi 5-gauge stainless steel tubing (OO
abmﬁﬁoqgoﬁﬁﬁfPe NG&3HYe-a nent hol (net hyl ene chl ori de
( iR Bllowindy ekchBPleaproRidB® Yy ebcripast et 4 addupie- rﬁfzzlébgé&trospmnmg
10 % The shell liquid was fed into a 19- gauge
eXPRIMEY| ess steel tubing (OD: 1.07nm ID: 0.81mm), and
c oapddublechoazi@kcolanal efecsadpininingrexatrimdnt il fiformed bBmaloying a core

qumg? s\fa\%gén% ﬂwe%élnlg% %teaglggml%) ?&é P@érﬁrgh?%%aﬁ ac%ﬁ'lgnsc.’ng a menthol

fmethglenge thiodds Sd:helz)\/stutmﬁmnemtmncyn%ﬂrsw oft at@ut N@wt’%. The shell
E|qm5 %E ﬁ‘?ﬁf:ntbl?aelgc e%%wﬂéés e‘f‘ﬁx%mﬁ?th 0.0%mAe Wlboé#rmrﬁﬁgnd comprised

ow r at sol Ut'i on was Se
a P@O@ﬁq_r/ W'P“T‘ﬁe bl‘“@@hﬁ%@ Vit genolgpidars weighly 0f0§ 0&90 000g/mole. The
d|stéh!éé balREn mettiﬁ e ] the' ca%m%éﬁaﬁﬁg tb%@i)\z&é)@é’rﬂ 9@50%5 nominally

5kV,r '5’8 rﬂorver%ﬁeqfép% rcgrea?f&utgp n&@pﬁgﬁﬁ*pgég% gn% ﬂow rate of the shell

solulidn was Isebe appmedicat. ed Thbafrouralet hargghwapeeinkt cby a cylinder with a
enbodi nents of the invention have been descri bed
herein for purposes of illustration, various
nodi ficati ons may be nmade without 5 departing from
the spirit and the scope of the invention.
Accordingly, the invention is not Iimted except as
by the appended cl ai ns.

mclug‘es cutting the



19 CLAIMs: 1. Afilter conponent for a snoking
article, the filter conponent conprising: an
el ectrospun fiber that conprises: .5at |east one type
~“veb 2dobmissrant ; and at |east one type of pol ymecrmsBerobsese
filter conponent according to claim1 conprising a
plurality. of the el ectrospuni$ibers, wherein a
substantial portion of the electrospun fibers is
diargetemaigEEn. MThe pweampel wag Pejfarenad ahieam fesegseduret and; ﬁeatmospherlc
preds@RQi tudinal direction of the filter conponent and in ,
paral el alignment with respect io to the direction

of Itamﬂé}er@:thWcg%kealthgughAsgeicqﬂg @mbe@m@aﬁéﬁtme invention have been

desam‘earﬁhréig fof plhse’ bf quus&aﬁedaervandust meduﬁéaﬁaﬁg @fEYUPe made without
a. su itant aI

deparﬁlaggorggraet §%rH§1n I}?aﬁ:gpe g %ls %’g'?gﬁlﬂ"r &cpg;dlgglﬁstpeamventlon is not limited
excehitagby e dpbeadsghobiihst he | ength of t-he el ectrospun ,
fiber: an outer dianmeter from about 10
nanoneters (nm to about 50 mcroneters (pn); and 15a
length fromabout 1 mllinetre (mm to about 20
millimetres (nmm. 4. Afilter conponent according to
claiml, 2 or 3 wherein the polyner is a sacrificial
pol ymer sel ected fromthe group consi sting of:
pol yet her ket one, pol yoxytri met hyl ene, atactic
pol ypropyl ene, | ow density pol yethyl ene, poly (al kyl
sil oxane), poly (butylene adi pate), polyacrylate,
pol ymet hacryl ate, and polyitaconate. 20 5.A filter
conmponent according to any preceding clai mwherein
the el ectrospun fiber conprises a flavorant selected
fromthe group consisting of nmenthol, eugeno
spearm nt, peppermnt, cocoa, vanilla, cinnannn,
licorice, citrus flavor, fruit flavors, and a
combi nati on thereof. 6. Afilter conponent
according to any precedi ng claimwherein the
el ectrospun fiber is a 25 core-shell electrospun
fiber conprising: ' : :
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at | east one type of flavorant that fornms an inner
core of the electrospun fiber; and - at | east
one type of polyner that fag 1{ an outer shell of the
el ectrospun fiber encapsul ati ng the flavorant.

cLAIMS- A filter conponent according to any of clains 1 to
5 wherein the electrospun fiber is a 30 holl ow core,
sacrificial shell electrospun fiber conprising:

1, /@?ltérl‘%?ﬁﬁ) f$ﬁ’£’§m8ltm%5§|\6 I AL i LOR AL gnw;arf]br%ﬁd rst

sacr mer t orrrs a sacrificra
mfmpunﬁbﬁréhaifcomms@ ectrospun fiber; and 20

a secqigcp yFb% opé}ly that forns a sacrificial
e

polynerlc S GtS elec rospun fi ber

enca;ﬁiiﬁaatdmﬂgtyph@fsdwelfl cial polyneric core
contal ning the flavorant and the first sacrificial
lymer. 8.A filter conponent according to any of
2. Pcf ltgr pempopentogpEling 1o daim &icemprgap arpldraliteof the elegtrospun fibers,

wherein %%b%%flé o‘Fﬂl Pf fh@%ié’dﬂr%%g;ﬁr? fiBersi€ SFrérgg;e%t‘lﬂfJ EQI%FeI alignment with

onprisin east onhe non
respect ﬁgdhty lnagity dfrgatm af e Bter @omponekré andl ircparelig) aligrmerd with respect

to the diRBghn of a mai 4 kgne type of flavorant combi ned
“wth a SEEIP%‘? crﬁgﬁ%pgl yner that forms the outer shell

of the electrospun fiber. ii) 9.A filter conponent

3. A&ﬁt@%éihﬁ%ehp?&g;\‘ :F@ t&é:éih{"ﬁ ofLﬁWe?élﬂ‘{?)‘ére@éc@roE% fiber has:

el ectrospun ase matri x el ectrospun
afsiubétﬁnfdﬁﬂﬁﬁvflnﬂrlﬁgl CF@ﬁS-SGé‘-ﬁ@mal @hépét,ype of flavorant t hat

I
5SRO o e g oSS oot o

- an guigr digpleterdrom abeutd Ogwmpmietdra (i) to iabowtr50ooiepmnedats (um); énd
a g HhR%GobG PRNHIREEE GBRNNE Shcth B millimetres (mm).

4. A filter component according to claim 1, 2 or 3 wherein the poiymér is a sacrificial
polymer selected from the group consisting of: polyetherketone, polyoxytrimethylene, atactic
po!ypropy'lehe low density polyethylene, poly (alkyl snloxane) poly (butylene adipate)
polyacrylate polymethacrylate, and polyitaconate :

5. A ﬁlter compbnent according to any p:jecedin_g cléim wherein the electrbspun fiber
comprises a flavorant selected from the group consisting of menthol, eugenol, spearmint,
peppermint, cocoa, vanilla, ‘cinnamon, ficorice, citrus flavor, fruit flavors, and a combination

thereof.

6. A filter component according to ény preceding claim wherein the electrospun fiber is a

core_-sheii electrospun 'fi‘ber comprising:

at least one type of flavorant that forms an inner core of the electrospun fiber; and
at least one type of polymer that forms an outer shell of the electrospun fiber

encapsulating the flavorant.

7. - Afilter component according to any of claims 1 to 5 wherein the electrospun fiber is a

hollow-core, sacrificial sheli electrospun fiber comprising:
at least one type of flavorant combined with a first sacrificial polymer that forms a

sacrificial polymeric core of the electrospun fiber; and
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15 11. A nmethod for manufacturing a filter conponent
for a snoking article, the nethod conprising

i ncorporating at |east one electrospun fiber into a
filter conponent mhereln t héd el ectrospun fiber is

praogé{foﬁg sQXrtfgﬁ | Reh&h éa%?ﬁﬁal %%ﬁréﬂéfﬂ%{n% £ the electrospun

flavorant an east one t
fiber praapaidatingctoe @ac@’lqaﬁ pelyaienic mrevmtamlmg trhd’iaab:ant ans tmrfrst sacrificial

poly él ber is a hollowcore, non- 20 sacrificial shell
el 'ectrospun fiber, and is produced by el ectrospi nning
t hat conpri ses: | oading a first capillary of

g a Asiﬁ}f'efJ %651 Bné?xft a@c&ﬁln%)ét'og%ny?:if eEIhOSRY %Weﬂgﬂé‘r f%cﬂgspun fiber is a

ast one avor ant conb

non-sgqaﬁclaf |r©$ua:al p@rlewiecrtrosawaif iber comprisit@adi ng a second

capj e

noﬁ eégt"gdrir?éft?m b fégﬁ%heéﬁr?ﬁragéo%ﬁn%ﬂ@?{n%'r Qﬁ*‘e ?(ﬂ'g Jf Yis elgétrospun fiber;
and gpinnerét an el ectrospun fiber conpr i SI ng at | east

o] I r he
Pfglcet‘é%’tg%euﬁp% ogmb&%haEgﬁblpécg g{fﬁ oaﬁéehcbﬁélﬁ pcﬁ;%gr t?)tat %orms the outer

Shellﬁ(ﬂr&@a@mﬁmﬂbﬂr pol ymer that forns an outer shell of

the el ectrospun fiber encapsulating the flavorant;

and col l'ecting the el ectrospun fiber on a grounded '
9. tArfger commnanhacensding de @nyiohglaims € kb whisteintie eientrtndp:en fiber is a

: _ owcore, sacrificial.
two psSgﬁaﬁﬁfag&r&ggﬁrrb%ﬁs%erggyﬁd i s produced by

el ectroSpun
eaté@aat oRptypa iOﬁﬁavcnramt tbatfpmssadispersed phasepati ng- a

triéést Sﬁ’@ﬂﬁ!eﬁf Ya@icR g@tﬂg%gﬁo c&'ﬁl Bg%sg;t 3550 of.

ectrospl ni-ng appar eas
flavorant and a first sacr|f|C|aI pol yner ; 21

10. |A"§ﬁi|io§9% gﬁﬁ%%qpr[%ﬁg + hi?ér%oﬂéoﬁé?ﬁ é&?}'rd?wfoeér}y\r’prg&a%g claim.

secon crificra XtTud
~ spi nneret an electrospun fi ber conprising the

1. fA Qﬁéth@cf‘tfoﬂ hihufR50Hhg2 8 flli&? ecrorrfb%h&t%r tef' %Hﬂ(ﬁgt érﬂélgu Ehe ‘method

ber, and a second Sacrificial g
Compr@lﬁﬁéﬂc@ﬁ@ﬁtm%ﬁt ﬂ%tar@c@lﬁﬁwaw il ‘Ei’einfcbﬁc@@s lﬂomppng‘lt Whereln the

electroshih f BeVP prRlice PBY electrospmmng at least one type of flavorant and at least one
type of polymer.

12, A method ac:cordmg to claim 11 wherem the electrospun fiber is a hollow-core, ~non-

sacrificial shell e!ectrospun 1" ber, and is produced by electrosplnmng that comprises:
loading 2 first capmary of a spinneret of a co-axial electrospinning apparatus with at least

one type of flavorant combined With a sacrif cial polymer; and

loading a second caplllary of the spinneret with at least one type of non-sacrificial
polymer; '

extruding from the spinneret an electrospun fiber comprising at least one type of
flavor_ant that forms an inner core of the electrospun fiber, and at least one type'of non-sacrificial
polymer that forms an'oﬁter shell of the elecirospun fiber encapsulating the flavorant; and

coliecting the electrospun fiber on a grounded target. -

13. A method according to claim 11 wherein the electrospun fiber is a hollow-core, sacrificial

‘shell electrospun fiber, and is produced by electrosplnmng that comprises:

Ioadmg a first capillary of a spinneret of a co-axial electrosplnnlng apparatus with at least

one type of flavorant and a first sacrificial polymer;
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5col l ecting the el ectrospun fiber on a grounded
target. 14. A nethod according to claim 11l wherein
the el ectrospun fiber is a ngn-sacrificial,

resi dual -core el ectrospun fi ér -and is produced.by
e lReilrg0S SRk ’&Splilil?tof RIS rrRRS ‘with a second Q@égiﬁagl pblymer;

first capillary of "a spinneret of a co-a
e PER{diRg Femrihe @p@pg&t ab gecipsprratibar sampriging theyfimyoraht that forms an

inner B&ﬁ o?ﬁ?é bELedsplin F?iBEty 'éﬁﬂ a %&bﬁ@%&ﬁ icRl p&ri % o?idtpﬁﬂ@hhé 84 Yuter shell of |

he spinneret wt ast. one type avor ant
the e'%‘éfr?ﬁplmaﬂ?%el"ﬁa%l%@l ﬁha ﬂﬂV@ra'ﬁoﬁ!r}dTer ext rudi ng
f&g@:ﬁ he RIS &ggﬂ conprising at

| east rf)bﬁtegjlt@)]/pe % nn%%rgbl%cq ?59@ a{?’ Fymar that forns

an inner core of the electrospun fiber, and at |east

14. OAEmEHRE chcofdrﬁ%‘if %{maw \ﬁheqr@fﬁr el E[b@&cﬁa@% YHIBF id I?.-:aBon-sacnf cial,

form an outer ecting t el ectrosp

 residupirgage e@ﬁtrgspgmé’@ﬁa gﬂdtjsapr@gpced selegraspinhing tlaaj@gmrlm

t I@a&ih?'a'ﬁrétjcaﬁm s{pﬁ'ﬁne?e!t SF LI BSBE elb bR rtr}%rgaapgﬁ{?tlfsswith at least |

- sacrifticial - core electros an
one type BH‘Mé%ﬁQBﬁC'@Imefspl nning that conprises.

| l@é’c‘f‘hé‘% écfnhcf ﬁéplgﬁp'olf ki SpiftierBt Wi QPI@%ﬁton%ft?/;?e of flavorant combined |

co-axi al el ectrosplnni ng apparatus w
with a sagifipia| P}P'ﬂhe@ol ymer; 20l oadi ng a second capillary of .

%x%gbiﬂggfcﬁ'ﬁ ¥ EbinAdrel gﬁ%iecﬂﬂ plirY ﬁﬁercgoﬁplnemg " Mast one type of r non-

a secon sacr|
sacrifigig| tnolymeighat f@ﬁﬁﬁlﬁ@ ippemense aff tbﬁ e@lc&osnwsfphm dridoatrieast one type of
flavorafiP 4RI & Shitfic) fdifbr RACHOHD ol el IRG Lhat forms an =

~lnner core o ectrospun and at | east one
 topiiectiog the eledreapuniher en 8 gommded sargétf i ci al pol ymer
that forman outer shell; and 25collecting the -

el ectrospun fiber on a grounded target.
15. A method according to claim 11 wherem the electrospun fi ber is a sacnficlal re5|dual-

core electrospun fiber, and is produced by electrospinning that comprtses

loading a first capillary of a sp:nneret of a co-axial electrosptnnmg apparatus Wlth a first
sacnf czal polymer; . o

loading a second capillary of a spinneret W|th at least one type of flavorant combined
with a second sacrificial polymer; L _

extrudmg from the spmneret an electrospun fiber comprising a first: sacnf cial polymer
that forms an inner core of the electrospun fiber, and at least one type of flavorant and a second
sacrificial polymer that form an outer shéll; and '

~ collecting the electrospun fiber on a grounded target.



