;e3evZ?s: . ;t=p| =T>6?TZ?Se8*t 66166* 1 17 Cctober 2002 Snoke Modi figigeg Agents
and Snoking Material hods Conprising . Snoke-Mdityina Agents The present
invention relates to the manufacture of fibriformmateri al ommlmm’” '
snoke-nodi fyi ng agent. GB 2 070 409 discloses a filanent c Wmﬂmﬂkl ng
.modi fying agents. The filanent may be formed of or obtained froma fibrous
material, such as tobacco, paper, cottgn or man- nmade texHV'@ctBbEf?@ﬁ)Zwm ch
material readily carries or can be readily inpregnated w th snoke-nodifying
“agents. A pSmekblb¥odli fiakhmn Abenbs o Bmd kiwnen M bk morly B £

is that the snmoke-nodi fying agents, if volatile, as is nmenthol for
-instance, can readily m grat.enfokesMbdfyih@amrendntg esulting in | osses of the
agent(s). The migration of significant amounts of the snoke-nodifying
-agents fromthe region of application is highly undesirable and thus for
exanpl e net hods of encapsul ation of flavourants have been devised to

- prevent such Mgt alyleronshietahe YRNEclas poenndptakepelile! egpect of

t he encapsul ation avourants in beads or m crocaps ver,

probl ens j i i_At alnin _or.mcrocapsules in cigarette
t obacco rggé?f&"s‘ﬁ,’{l%fgég g%’@%f%ss%}sé'c% %ﬁg\gguﬁ%ﬁ&p@f%?@@n&ddi tive in the
formof a filagent, f incorporation in the conbustible filler of cigarette
products and a&e?ho@%f‘@?o%é?#%ﬂe%fa Plgaf‘/enéct%@rlfd@@ STRAking-
filament. The filament disclosed jn US 5,144, 966 conprises a core matrix
and a co-BREERGING aFRfiT coHts nigilafedteimayt e dnraedatalfi o opkaLeed 5
m xture of flavourant conpound and a pol ysacchari de bi nder, and the sheath
coating cbnpri gestibnems peterdadal ¢ #gi habacdg | npagerh fFoE&wentar are
produced by a process which conprises 1) extruding an aqueous m xture of
f | avour anmanonpirexiidea f pbrgsacstiah dwtisiridér readbly hcamnciemerr nmazl e to
forma gelled core fibre, 2) simultaneously co-extrudi ng an agueous
sol uti on bé weeadikpl ubipgregingtadt ewstht siwlergiodifyduger agenzbe, coaxi al of
the inner nozzle, to apply a co-extensive sheath coating on the core fibre,
and 3) comaxibley disndvanmsafer mfd thid amergntiionh e asmulejeer @B c2um7oonpound
solution to convert sodium al gi nate

409 is that the smoke-modifying agents, if wvolatile, as is

menthol for instance, can readily migrate from the filament,
resulting in 1losses of the agent(s). The migration of
significant amounts of the smoke-modifying agents from the
region of application is highly undesirable and thus for
example methods of encapsulation of flavourants have been
devised to prevent such migration. Considerable work has been
undertaken in respect of the encapsulation of flavourants in
beads or microcapsules. However, problems may exist in
maintaining such beads or microcapsules in cigarette tobacco
rods.

US 5,144,966 discloses a flavourant-release additive in
the form of a filament for incorporation in the combustible

filler of cigarette products and a method of production of
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to insoluble calciumalginate in the filanent sheath coating, thus to
encapsul ate the flavourant. This co-extrusion nethod for formng a type of
‘encapsul ated filanent is cunbersone when producing |large quantities of
filaments, which of course would be required if such filanments were to be
dncorporated into cigarettes at connercigl manuf acturi ng speeds. It is an
obj ect of the present invention to provide an inproved ang ﬂggg;gb@ély
practical process for the manufacture of a fibriformmmaterial conprising a

“smoke nodidwimng aageiltdnnt . The mMeesenlandmentiienlpsQyi des asprocassoker the
manuf acture of a honogeneous fibriform el enent conprising a 17 Cct ober

- 2002 snokeroipiifakisnt ageRk, MARSARI Ml Mh XIdd-@xEeAPIYS| BHeatR0!ddat 90T @
pol ysacchari de and a snoke-nodi fying agent is fed through nozzl e neans, and

ajet of SHIRXILE Lol oM sahd-0Z! ¢ TRARS.LS BE U LPLY
contact with a solution contalining nmultivalent rations thus to e e
.solidification of., sai,d m xture. The.elepent manufactured.b he inventive
process igoﬁ%ﬁ%88n8885%|¥9¥¥§%§§ gglﬁgaggphﬁrpoPQ@aEﬁ%anaétgnﬁoﬁﬁ%ng
snoke- nodi fyi ng agent formtogether a matrix of constant constitution
t hr oughou€CFRE1EFRNRNPORRBCT RS t B3R 1 WL (Rd§EREesEs T118- t o SHEh; fidpperied
accordingly. As will Dbe appreciated by those skilled in the art, the
process ofTSolPERFUCES: ilYi, a .Rroqess pylatickt coppsisehe laf cesaidingatar x,
proceeds by way of a chemi cal reaction between rations of the solution
cont ai ni ngguebusvalishureatdfonflavmineati orempslundheangbol ' s pod yarcdear idee
non-solid mxture nay take the cormof, for exanple, a solution, a
di sper si ochindeantkemulgh am iAuheannagebesty, foidme anigellied corbedilre t @)provi de
an el evated tenperature of the m xture of, for exanple, 45C and is fed at
an el evat ggmtittaesaidlye tdo-enghudiey neav| equesns. soltabhy, ofhi hfderat an

"elevated tenperature, the mxture is stirred continuously.

soluble alginate salt through an outer nozzle, coaxial of the
inner nozzle, to apply a co-extensive sheath coatin§ on the
core fibre, and 3) contacting the thus formed filament with an
aqueous calcium compound solution to convert sodium alginate
to insoluble calcium alginate in the filament sheath coating,
thus to encapsulate the flavourant. This co-extrusion method
for forming a type of encapsulated filament is cumbersome when
producing large quantities of filaments, which of course would
be required if such filaments were to be incorporated into
cigarettes at commercial manufacturing speeds.

It is an object of the present invention to provide an
improved and commercially practical ©process for the
manufacture of a fibriform material comprising a smoke-
modifying agent(s).

The present invention provides a process for the

manufacture of a homogeneous fibriform element comprising a



Preferably, the jet of the m xture issuing fromthe nozzle neans is fed
into a body of the solution containing 17 Qctober 2002 mul tival ent
-cations. Mire preferably the jet of the m xture issuing fromthe nozzle
means is fed into a streamof the solution. In the |atter case, the stream
_of the solution containing nmultivalent rations suitably flows in a
direction substantially parallel to the direction in whighdgdshdp200> € is
fed through and i ssues fromthe nozzl e neans. Advant ageously, the stream of
“the solution containing nultivalent rations flows w thin conduit means.
When conduFtokfsains idivd nar agent t'HeHforY2 1% HEEHES afeMRBHINS nesHsItiRy

. suitably forman integral unit. Suitably, the m xture issuing fromthe
nozzl e nea@’ 3 PIHFacERapyde NG G ETQKE FOAL BY B pdrnt i dalfest thaughs

- through a portion, at least, of the conduit neans. The length of the
condui t neanszliehr neghs whasd Bhejati xolr ssaild cuirttivee | ssqurigferfabby ehid
~length such that solidification of the m xture is conplete or substantially
conpl et e yREEliessudes ofist hermiughur e ilitem gahdaeonduwl thneans satlutbén
downstream end thereof. As a person skilled in the art will readily

appr eci at gorthA@ nfiihgW thakevefehhecht Xbis €thes UL BY Jrredct hg1nazzke means Wil
affect the residency tine of the mxture within the conduit neans. It is
concei vabl g 1,094t Rakehpis residency tine may be affected by the flowrate
of the ration containing solution. Alternatively, the solution containing

mul tival ent ratj,Qns e e [ e et he.m xture issuing from
the nozzl e mea%igg eji%?(e&:t o%%ﬁl%lzﬁzl btﬁ)t ggl yd,hee[ hgk%&&l?h‘r’% §)§°$8F8edl§o and
t hrough the nozzl e neans der_the action qof a _positive displacenent punp,
f or exarrp?‘@mggﬁf%ﬁ}’gss%rhggg%viEf‘ifmpﬁj ng rﬁ}ﬁjf 85?&?%‘5‘”&?‘@?{)%@3 e Wers
under Model #o Béog,rg Alternatiﬁel , the mxture nmay be forced to and

t hrough t FECKEZ2PRLIHELNE FHEBF t ctYWFEOFTprasMANEEd 8F r . CRBSFRHY
preference the m xture should exit the nozzle means at a substantially
constant FPBREEEGRELIORNENTAUEGME FRG BLemeRft iafth ey taFM JheRegenadus'age
means before being fed to the nozzl e nmeans According to a second aspect

t hereof , ERetPrBlehRteTRESSEAACEPEIIHBY -a process for the manufacture of a
fibriformelement conprising a snoke-nodifying agent, wherein a thread is
passed through®f@ WikiuPe eBRPPFLAtRE 0% ofhseorfkifl ledpdiny ddwec Fgiti-dehend a
snoke- nodi fyi ng agent whereby said thread is coated with said mxture, the
coat ed t hprageddi ngtbr Gedhdiiieaticunt ack-ani t Hhe saradusitionnt &tni ride

mul tival ent cations thus to effect solidification of said m xture on said
thread. Adfanecsgbdudtatrixhe preceefis sbfomy sef o1 sHadcads yraetdiom | for

exanpl e, tobacco, paper) cotton or a man-nade textile. )
between cations of the solution containing multivalent cations

and cations of the polysaccharide.

The non-solid mixture may take the Zform of, for example,
a solution, a dispersion or an emulsion.

Advantageously, the mixture is heated to provide an
elevated temperature of the mixture of, for example, 45°C and
is fed at an elevated temperature through the nozzle means.
Suitably, whilst at an elevated temperature, the mixture is
stirred continuously.

Preferably, the jet of the mixture issuing from the

nozzle means is fed into a body of the solution containing



As will be readily apparent to those skilled in the art, a fibriform

el ement the product of a process according to the second aspect of the
‘present invention is of honbgeneous constitution in the sense of the above
definition of 17 Cctober 2002 "honpbgeneous", excepting, of course, for
.the presence in the elenment of the thread. In carrying out the process
according to either of the above defined aspects of the RY5&Bbet HyGt | ON,
~as an alternative or in addition to bringing the mxture conprising a

solution of .a.polysaccharide angd a snoke- i fying agent_into contact with
a sol uti oﬁuégﬁ?gé%?thgcm%s\/al gﬂ recazflfecl?%§gggﬁe¥hﬁxtjﬁ e Yanthe BEBHEMR into
-contact with an acidic : qutioq, acetic acid for instance, thus to effect
sol i di fi cAFFBA"Sf “S31'd TextZF - CsUTRBT 28 t hedsdnker fedSEERRBI Mfedthe
“fibriformelenment (formed according to either aspect of the invention) is
wound ont 8CRUEBPRt | ndHrbie PREFRY aBREE. t KBedraimeam ¢Badtheatsehuetion

. peripheral region thereof, is conprised of plastics material. Preferably,
the fibrid¢onpadtigmemulttivadent catdonhesditahlyt fleast innid i @ltestion a
single layer. Atraverse unit may be used to pitch the fibriform el ement
across t heulsstuntainliie pairedesl ks whendieatoidéhe: fr whkchl dHe ingidegeed
necessary, the drum or a | owernost portion thereof, nmay be positioned in a

bat h contgd ni med hepigadign sahyt i assuee t hatorgs the drygy, 1t h the el enent
wound t hereupon, rotates, a | owernost portion of each turn of the el enent

b1 for e e O R . eloned ™ noPaLtLER  rftaiif
multivalent cations flows within conduit means. When conduit
means are present the nozzle means and conduit means may
suitably form an integral unit. Suitably, the mixture issuing
from the nozzle means is carried by the solution coﬁtaining
multivalent cations through a portion, at 1least, of the
conduit means. The length of the conduit means through which
the mixture is carried is preferably of a length such that
solidification of the mixture is complete or substantially
complete upon issuance of the mixture from said conduit means
at the downstream end thereof. As a person skilled in the art
will readily appreciate, the flow rate of the mixture issuing
from the nozzle means will affect the residency time of the
mixture within the conduit means. It is conceivable too that
this residency time may be affected by the flow rate of the
cation containing solution.
Alternatively, the solution containing multivalent
cations may be sgprayed onto the jet of the mixture issuing

from the nozzle means.



17 October 2002 If there is a requirenent to dry the so-formed fibriform
el ement, various nethods are available to persons skilled in the art for
-drying the elenment. For exanple, the el ement wound on the drum nay be
pl aced, along with the drum in an oven at a pre-set tenperature for a
_pre-determned period of tine or alternatively air drying neans may be used
to dry the elenment on the drum As another alternative, {he@bssresgo2 before
bei ng wound onto the drum nay be passed through an annular air knife or a
" drying tunnel, or |tiple combinations thereof. As a person skilled in the
art woul d readi%”;}tggﬂ)YecF%‘f IS RSt ?‘Bﬁ‘sﬂbft‘i %k WQusls thet Redsle
may. al so be used. Conveniently, the fibriformelement in a dry, nonadhesive
condi t i on,M§ans R ':fl?'eon"i“ftrfématﬁ)‘%ea nBRFFbhER 8f St AR SRt ofar| esser
- diameter spool for storage, the spool being of an appropriate diameter such
t hat excesstar®lBedinpIsesehBdeFaleRY PYTRvas deanuincieuned i el Robbies

. elenment can be cut into |lengths, of about 30cm for exanple, and stored for

subsequentands MyeAsc amdierg ModedndbheB4alfer nafliceenatireesy) i thd | ilxtibesi f orm
el ement may be stored on the rotatable drum El enments nmanufactured by use

of the presgniel F¥eBed Ofo airfl phebaghbtie nedzAVee aleablee uiBee! ¥nbyabeisg bent
or drawn on longitudinally. Thus, if deenmed necessary, plasticisers,

gl ycerol pd/ QfedHiankkaNe ¢!y COMuéRr by NPrateeentdn the agiadido shdhfifct ober
2002 the initial mxture in order to increase the flexibility and/or

tensile SELR0RCOnd:TeChRURE! ir IheubBthhelall b By: L COMPr | S

an enulsifre such an enulsifier is consider e a requirenent. The

enul sifie Y, or anpl e nodi fhed I chari such as nodified

starch. T g@ﬁor''rrilijg]:ce’“ln"jeeouté1 gl e@%en?orl?tslrﬂs&&g%i?ha&gt)ﬁggasﬁ o%gtos?ﬁgﬁe Wt yi ng

agent is gn apsul ated). in.the sense .of being held in the el enent agai nst
FEPF £ &0

escape th SnPTJV,‘gf afpf e &eaﬂefaf’gation at anbi ent tenperatures.

According to a second aspect thereof, the present
invention provides a process for the manufacturé of a
fibriform element comprising a smoke-modifying agent, wherein
a thread is passed through a mixture comprising a solution of
a polysaccharide and a smoke-modifying agent whereby said
thread is coated with said wmixture, the coated thread being
brought into contact with a solution containing multivalent
cations thus to effect solidification of said mixture on said
thread.

Advantageously, the thread is comprised of a fibrous
material, for example, tobacco, paper, cotton or a man-made
textile.

As will be readily apparent to those skilled in the art,
a fibriform element the product of a process according to the
second aspect of the present invention is of homogeneous

constitution in the sense of the above definition of



The pol ysaccharide solution is preferably an aqueous sol ution. The

pol ysaccharide may suitably be an acid polysaccharide in the formof an
“al kali nmetal salt, for exanple an alginate, particularly sodium al gi nate.
O her suitabl e polysacchari des which may be contenpl ated i ncl ude pecti ns,
.gellan gum carrageenan, agar, gum arabic, xanthan gum and guar gum The
solution containing nultivalent cations nay be for exanp|eocibePwpRus or
al coholic solution. The nmultival ent cations are ions of the group

" consisting of calcium strontium barium iron, silver, alumnium
manganese, "hamadenepusbHppexcepiding .nepf peguiseul ardry cad cpuesérores. ikothe

. instance, a suitable aqueous solution containing nultivalent cations is
aqueous caktemanthbbrilte.threkd.Oct ober 2002 The present invention further
provides a fibriformelement as manufactured by a process in accordance
with the presentnoktairpyengi 60t hueh procesel acededingheof idithker mel grent is
of a constant cross-sectional shape and size along the I ength thereof.

Suitably, Ligvel edBRind® Hspeldial! s Crias- peebbal. Livifl o cass !
di ameter thereof will generally not be nore than about 3mm preferably not

cxeecd g ahpul-diTn, Te Y SSBllc R  WON LA Eh PLOYL 052 Seafiid

article co sing a snoki'ng matert al nds,
generally longitudinally of the rod, a.fibriformelenment as nanufactured by
o brocess Fn SAUEIEANGE Wbt Rol7RESEPaliot "Fidem | SR PadnRg. qdRnt

fibriformel enent extends co-extensively of the snoking material rod. Mre
than one fiBFPfEPRTRFen¥AER niy SOAVEARR RPRRAHNIPRE WHbKiYRILGd, caferdimal | y

| ongi tudinally thereof, in which case, preferably each of the elenents

ext ends wi Eg n WXtaea| caBnbof Rypuahdd. ipER arfAfesits| yithf ansiamfidéconl y

el ement extends within the snmoking material rod, the el ement extends at
| east subss@intign,y cagrtd¢|y aghidt hefend. inatadeant agdhuexi stong efifemt
consequence of the elenments) extending within an axial zone of the snoking
mat eri al reol idifilcat inhenf asahdkiirrwaret.i cl e conprising the snoking materi al
rod is snoked, |osses of snoke-nodifying agent to sidestream .
Suitably, the so-formed solidified fibriform element
(formed according to either aspect of the invention) is wound
onto a rotating drum. Preferably, the drum, at least at the
peripheral region thereof, is comprised of plastics material.
Preferably, the fibriform element is wound onto the drum, at
least initially, in a single layer. A traverse unit may be
used to pitch the fibriform element across the drum as the
element is wound onto the drum. If it is deemed necessary,
the drum, or a lowermost portion thereof, may be positioned in
a bath containing the cation solution, so that as the drum,
with the element wound thereupon, rotates, a lowermost portion
of each turn of the élement is immersed in the cation
solution.

Following solidification of the fibriform element, the

element may be washed, in for example water.



S 0 17 October 2002 snoke are m nimsed and thus the transfer efficiency of
t he snoke-nodi fying agent to the mai nstream snoke is inproved. Suitable
“snmoke- nodi fyi ng agents may conprise, for exanple, tobacco .dust or
flavourant (s), nenthol and/or furaneol, for exanple. In the fornmer case,
.the tobacco dust may be inpregnated with a flavourant. In order that the
present invention may be clearly understood and readily ??tﬁh&ﬂeﬂéﬁdé
effect, reference will now be nade, by way of exanple, to the acconpanyi ng
"~ diagranmatic drawi ngs, in mhich:,thure 1 shows apparatus for_ the

manuf act ure of 14 f"PgF“Ff dFnPeFeARIT TR r® D% Hds sen ToRTesydd brdfer® udi nal
- section of _an integral nozzle and conduit unit of the apparatus shown in
Fi gure 1; SEPHERE’ 3VaKbQKs apphiedtissft VALt RREE ti tPexsers Felyiklked limnd 2;
- Figure 4 shows further apparatus, which further apparatus is operable for
t he conti bheusstanfeacdyyéngf thef idhanfemtm el &oentexafipdern e thes helwmerat
further apparatus operable for the continuous manufacture of a plurality of
fibrifornwelirdentis thandirmguay ®eshpbweed, sminggwathi ¢he, dtum, ancisgarette,
incorporating a fibriformelenent. z 17 Cctober 2002 ' Reference nunbers
in respecéveh aeMEDprecakyr ¢snparereentoRi At pracsbCORSi pdridbl 53 the
Figures. In Figure 1, apparatus for the manufacture of a fibriform el enent
2 is gen YofeRi f gren : j a
ur T oundi E e e S R P ey PHThELd ) W AR & 1R
i nter-con b S dell.v e nozzIl e.and ndui t unit
7, which %ﬁ%@§§:céﬁg?%%eéﬂémﬁozzhg gﬁgﬁ%gh G%H;Spgt%géhs%@F(ﬁﬁﬁhﬁn ing an
upstream.pogtion n_integr unikt. JThe upstream portign,9' of. the
condui t r?g%%%}% Egiﬁdgogéguf’%%ﬁe tglgni%’g'}%f'y '%%S@% 8???3 §_?1r IR s28Bhown i n
Figure 2,_th cond.uii(__nf ans_9_extends down trean1fion1ihe vicinity of the
nozzl e 8.2RAAF fitdn € ¥ AN L P Sy o e PRI E 34D E  COMDINRLIORS| 1 { he
delivery tube 6. Idler rollers 13, 14 a 15 mounted on a fraverse_unit
(not shovﬁﬁe’%ﬁoef'posig‘?or%dpﬁsaﬂ oﬂf’tﬂje]terado&&tigﬁa ofTEneweRhduiteatddts 9.

The appar at us further_ co i ses -
PP appreé%ate, combinggions og'these various methods may also be

used.

Conveniently, the fibriform element in a dry, non-
adhesive condition, is removed from the above mentioned drum
and wound onto a lesser diameter spool for storage, the spool
being of an appropriate diameter such that excessive bending
of the element is avoided. Alternatively, the element can be
cut into lengths, of about 30cm for example, and stored for
subsequent use. According to another alternative, the
polidified fibriform element may be stored on the rotatable
drum.

Elements manufactured by use of the present invention are
preferably not breakable merely by being bent or drawn on
longitudinally. Thus, if deemed necessary, plasticisers,

glycerol and/ox propylene glycol for instance, can be added to



rotatable drum 16, the direction of rotation of which is indicated by an
arrow. A fluid bath 17 is situated beneath the drum 16 and al so beneath the
"outlet location of the conduit neans 9. The fluid bath 17 is connected via
a delivery tube 18 to the nozzle nmeans 8 of the nozzle and conduit unit 7.
.Sieving 'nmeans 19, a punp 20, valve neans 21 and a flowreter 22 are
situated in the delivery tube 18. In usegf the apparat u§7b 09% on 23,
of an aqueous sodium al gi nate solution and a nenthol and propylénée glycol
"1z 17 Cctober 2002 solution (80% nent hol ; 200 propyl ene glycol), the ratio
of ment hol the algltbale mixthee edill sPEReheithy Iudredse nihet afhedikilany

- elevated tenperature of about 45C in the vessel 3 by neans of the heating
jacket 4. Zhé/emitervnl@tirenghle ckedde edemgntcmnt i nuously agitated by the

" stirring neans 5, which stirring neans 5 takes the formof a rotary

i mpel l er. The enmé simit23 mdxtoaashay rid-thert bemppzad ea@némeDtifidr WY t 7,
via the delivery tube 6, under the action of the punp 11. The punp 11 is a
progr essi ngu&lRViahy dnilziFasdl ast WoreiBkr&abbonpeany Mighsramsier  Mdgle No.
B4015. The flow rate of the enul sion 23 through the delivery tube 6 is

i ndi cat ed f 1 n just ed : r.af4 Q

speed of t%%u%élﬁfplélﬁwgeénéfgi%ﬁ H?S's%slﬁn%gf'?sé%&t}géjf}ﬁ%acg%hzéz’{lgi%n%hgnduit
unit 7 in a con iii':'s}ueoduss magger. As can be appreciated fromFigure 2, in the
course of 7% J'PHESe P56t he tube 6 to and through the nozzle and conduit
unit 7, the emyl siqn 23 passes ihrough the centrall rranged nozzl e 8.
Thus a jet 2' o2& ﬁ?“&%ﬂﬁn&%ﬂ Vi 'E?}ﬁut?i%ﬁjo‘i}’sc?’y t&‘%ué‘% ﬁre@rﬁtt FRCeXEMOKSri fi ce
of the nozzle 8. The jet 2' of emulsion 23 issuing fromthe nozzle 8 is
brought i MEFITIHOE @IFER 18neBRRABULLEG) Ut P HPO SRS iAUdmRaing: ihgd d4n( 4- 55
by wei ght). The aqueous solution is delivered via the tube 18 and then
flows thrdidtfh tRECBYHdui FIHNEYs $oA@ear SURBEEFRM t ¥, | n£6TcoM@EPlRit h t he
jet 2'. The flow of the aqueous solution 24 aids the propul sion of the jet
2' t hr oughvalipt iddsasienneranbient temperainsiser 2002 The residency tine of
the emul sion 23 and tile surrounding calciumchloride solution 24 in the
conduit neans Fhies padtvsad¢chanide esoluviiom 23shaprefeishjone aa | acgeoneasur e
of solidification such that upon exiting the conduit nmeans 9 as fibriform
el enent 2 snlsttiomat t h&hel epehys@cdhamiglef gyt apnibgblA shét abhe mesddency
time of the emul sion 23 and the surrounding calciumchloride solution 24 in
t he conduigolysagesh@ride b 2thesemmls ofihean t hdkadi| omerajl paediet eforar e
met: the nozzle 8 is of an exit orifice diameter of 2mm the conduit 9 is
of a bor e ekaapdeer anf allgimatehe mhubrhcldarly otsaddsmat abgsumtfeace spPébdr of
37m m nute, the enulsion 23 flowrate is about 94ml/ m nute, the flowrate
of the aquedtsbiel upolbysdbthagidbsutwltig® mhdyri bet ecamcenpilateshgtincdfide he
conduit is 1.5m Upon exiting the conduit nmeans 9 the fibriformelenent 2
is fed abquictting,i derlarol dnew,s d&rradgbendb, whaeh iglirerarabley sxhdthad, 15,
as above nentioned, are nmounted on a traverse unit (not shown) and function
to mai nt aigunt Bedf gharfgum el ement 2 at a suitable tension and to position
the fibriformelenent 2 on the rotating drum 16. That is to say the idler
rollers 13, The solution containing multivalent cations may be for

example, an aqueous or alcoholic solution. The multivalent
cations are ions of the group consisting of calcium,
strontium, barium, iron, silver, aluminium, manganese,
vanadium, copper and =zinhc, particularly calcium ions. For
instance, a suitable agueous solution containing multivalent

cations is aqueous calcium chloride,



14, 15 and the traverse unit pitch the fibriformelenment 2 across the
rotating drum 16 as the elenent 2 is wound onto the drum 16. The drum 16 is
“preferably a snooth, plastic drumw th a dianeter of about 700cm at |east.
The fluid bath 17 is positioned such that a | ower portion of the rotating
.drum 17 Cctober 2002 16 is imersed in the aqgueous solution of cal cium
chloride 24 in the fluid bath 17. The afueous sol ution 247 ICotShe20 to
the nozzle and conduit unit 7 fromthe fluid bath 17 via delivery tube 18

“under the acti of u S i.on _24 passes through

val ve nmeans 21',%1? hepltselrgge\ﬂ%ngqﬁé%ﬁg;% ang 'tq}%zr fﬁ#\/\%t et 27, Aqlﬁ’erolug;?r?ol ution
. 24 exiting, co it 9 s retur Y. avi t to fluid.bath 17, Wien the

t ot al Iené’g]t%m% t%se P%%‘Tlf Cot;{lrﬁ adebr?};nat gér% d Hht BCEREIAPGM i’étpe&gﬁes t he
- maxi mum capacity of .the drum 16, punps 11 and 20 are stopped) whereby the

fibrifor AN HrBYGREIYh process is suspended. Rotation of the drumis
_is maintained until the end point of the soljidification process of the

el ement 2 has H¥dh P¥achesfemanCeal them Eboificra selemeat 24si nofheabath 17
is then exchanged for water, thus to wash the elenment 2 as the drum 16
rot at es. CPmsStRNIM TEoSE teatlionallensrpre? wodndsiher edronmy ttHeenlbagth
transferred to an oven set to provide a tenperature of about 40-50C in

order totlierddfe elsmieably, Chbsebpremt| Vs tdfe dideulher Brelseveatt200Ry be
transferred to a storage spool (not shown). The transfer of the elenment 2

from t he igf WRikh tdasa shBl heamstor agRIEBEOWiLS ?eﬂéﬂ&iﬁﬁ Ryt 0é ahdRg the
drum 16 at a fixed speed as a jockey armcontrols
than about 3mm, preferably not exceeding about lmm.

The present invention further provides a smoking article
comprising a smoking material rod, within which rod there
extends, generally longitudinally of the rod, a fibriform
element as manufactured by a process in accordance with .the
present invention.

Preferably, the fibriform element extends co-extensively
of the smoking material rod. More than one fibriform element
may extend, within the smoking rod, generally longitudinally
thereof, in which case, preferably each of the elements
extends within an axial zone of the rod. Advantageously, if a
single only element extends within the smoking material rod,
the element extends at 1least substantially coaxially of the
rod. An advantage existing as a consequence of the element(s)
extending within an axial' zone of the smoking material rod is

that when a smoking article comprising the smoking material

rod is smoked, losses of smoke-modifying agent to sidestream



the speed of the slave storage spool. A traverse armpitches the thread on
t he storage spool. 15 17 Cctober 2002 Storage spools, each with a
“fibriformelement 2 wound thereon, are nounted directly on feed neans
operable to continuously feed the elenent to an upper |ocation of the
.chimey of a conventional cigarette making machine for the manufacture
thereof of a snoking article conprisingia fibriform el emgntoioper ogrre 6).
Figure 3 depicts a further apparatus for the manufacture of a fibriform
~elenment 2. The ag aratus,rggeg&#es that ~depicted in Figure 1, excepting
that the FPOFS f 3Fn BLBHBHIC t FRY®: hBecbranpten rfpedendy 004 dhgm 30
-rather than onto a rotative drum 16. The drum 30 conprises a solid centra
cyl i ndri cHMOKGTOR EYEREsagPY domthen JPBREseRTuISRSkE? iedmpsavede peri pher al
“wall of the drum 30 and the peripheral wall of the core 31. The annulus 32,
is closed at twdtpbher empkehmeddfybpga wakht80' maybut cospopsm, at fome upper
. end thereof . The annulus 32 contains an aqueous solution of cal cium
chl ori de ampliee cdmibaicto9 .cmepri img Aldicugansgehani wentdepi chad/as A in
Figure 3) is rotated by rotati on neans 33, such that the exit orifice of

the conduidrsdeos,r gbat estanpDeNd the tHaNulowme32ca88, t baefl ikBbhESSs Thgkement 2
exiting the conduit 9 is wound into the annulus 32 such as to be i mrersed

in the sqlyt bANikPREShdAted WAERP2201808uASSOCH at ed equi prent, as that
described i'n respect” of the fluid bath 17 in Figure 1, is present to 16

17 Oot ober 2093 deldaier A¥COUR SSLULLAN. 24-Leomdbe anpulys 2P toihe

nozzl e and conduit unit 7. As nentioned above Th Tespect 1

o it on BAepEROSaP ol SHERASS BER A SeFR el I L nd
be made, by way of example, to the accompanying diagrammatic
drawings, in which:-

Figure 1 shows apparatus for the manufacture of a
fibriform element;

Figure 2 shows an enlarged longitudinal section of an
integral nozzle and conduit unit of the apparatus shown in
Figure 1;

Figure 3 shows apparatus alternative to that of Figures 1
and 2;

Figure 4 shows further apparatus, which further apparatus
is operable for the continuous manufacture of a fibriform
element;

Figure 5 shows yet further apparatus operable for the
continuous manufacture of a plurality of fibriform elements;
and

Figure 6 shows a smoking article, wviz. a cigarette,

incorporating a fibriform element.



then be dried and either fed directly to a cigarette maki ng machi ne (not
shown) or onto a storage spool (not shown). Figures 4 and 5 depi ct
~generally first and second apparatus for the continuous manufacture
respectively of a single fibriformelenent 2 and a plurality of fibriform
.elements 2, in which manufacture the enul sion 23 and the solution 24 are
brought into contact by neans of spraying the sol ution 247 gyieber 20002 of the
enmul sion 23. I n use of these apparatus a continuously heated and stirred
~aqueous enulsion 23, of the sape constitution as that herei nabove detail ed
in respect ofRtIfRFeHsEr BUMBRTH 1} e HHSGr @1 copparatertures thaitsfRaeied from
heated vessel 3 via a delivery tube 33 to either a single nozzle head 8 (as
depi ct edd B igiace angranty almaldi ppe hhgzIBligies 34 (@s BEpieeed in
- Figure 5). Pressurised air is used for this transfer, the pressurised air
bei ng suppdred s ofeanther mwowfeetgbeviod an diibriifoem 3@leAepteskuie gauge
. 37 is positioned in the air line 36. The aqueous emnmul sion 23 i s maintained
at a tenmparedally oflepbetsd 439 Aefehende | muniegane 4, the | etelddehri form
elenment 2 is directed to and downwardly through a vertical cylinder 3a. A
spray Ofcompra@esous seoksln@hd fheadliayUiheR©ri den®4ti4+SAgbheand 75 Oct ober
2002 wei ght) is produced by neans of a spray neans 39 andis directed onto
the | et ilbydeiel ol eBPOhe&rdLbhierddie asRags Hackeak, thepyobublies cylinder
38. The calciumchloride solution 24 is supplied froma reservorr ?hereof
via a deljver S| S ised air. supplied_ froman air source 41
via an Z;lor %i #gtz%gg Q-lglrj egé&g?@tgagg{éé 4§‘i ?%lrcg]seﬁ lti n7t he & 9%5ne® 42.
Dropl et s_of exgess calciu J‘J%_hhl oride_,solution 24 are renoved via an exhaust
duct 44 T87248eBof 8 Rt TR TSRTEL QY | SRMPE SN i APEYTPAR RBERLOR not
shown) . Alternati] VELX as ]Zhown in Figure 5 multiple %ets./el enents 2
travel down BF ot hePreFAL HBAG - 345t BPECFRR Mt ipﬁgti':l? m¥Y’5, o%thet¥eed of
rotation of. the drum 45 being |lipked to the flow rate of_enulsion 23 to the
nozzl e FERAUSH. TEARE| SmeEEPBRPABDSRT uEREnConLral Ly ShARPd PREIR Bi spr ay
means 39 onto the jets/elenents 2 supported on the rotating drum 45. The
cal ci umP&hl &Fi dEhQ{S‘T‘ utihn BAYLE sdppl &e% fGRAE G cBBRYS| 19t heXeRds/i a a
delivery tube 40, using pressurised air supplied froman air source 47. via
an air BpHBshpean oy vi&dgdty ot the aioanle §.-t hBakve mears 40, Dropl et s
of excess cal ciumchloride solution 24 on the drum 45 are collected in a
tray (nétPYEBwALp®RT 13 dicMSEREalR ¥R ShtHpted in the delivery tube

6. Idler rollers 13, 14 and 15 mounted on a traverse unit
(not shown) are positioned at an outlet location of the
conduit means 9. The apparatus 1 further comprises a
rotatable drum 16, the direction of rotation of which is
indicated by an arrow. A fluid bath 17 is situated beneath
the drum 16 and also beneath the outlet location of the
conduit means 9. The fluid bath 17 is connected via a
delivery tube 18 to the nozzle means 8 of the nozzle and
conduit unit 7. Sieving ‘means 19, a pump 20, valve means 21
and a flowmeter 22 are situated in the delivery tube 18.

In use of the apparatus 1 an emulsion 23, of an agueous

sodium alginate solution and a wmenthol and propylene glycol



and suction neans (also' not shown) is enployed to renove excess droplets
of the solution which are airborne. The process as depicted in Figures 4

- and 5, subsequent to the application of the calciumchloride solution 24,
is 17 October 2002 substantially identical for either a single fibriform
.element 2 or a plurality of fibriformelenents 2. That is to say, the
elenents) 2 is dried using an air knife 46, 47 and/or a @ pctber2ooel 48.
Both the air knife 46, 47 and the drying tunnel 48 are arranged such that
in operation heated air is passed about the fibriformelenments) 2. The
resul ting 8PLBELET enBff (B3NNGS 2QGunkrFevitieng sposiol)s) 4be Wehiocasd n
Figure 5, a plurality of elenents 2 is manufactured, each is wound

si ngul ar | ymentRekpbd| alginage aipeilipneniidicsd beanghd :ant iwoulad rie iy e,
the direction of travel of the fibriformelenents) 2 during the manufacture
t her eof magtbenalefievetiedt tampepaiute iof tdleouyir o5ess inn tdidlevesee ebi @ye the
fibriformelenments) 2 of excessive gravitational tensile forces and thus
prevent brgakegeOftHeh@eakeagnjsiker 4The process, as depicted in Figure 5,
allows for a plurality of fibriformelenments 2 to be manufactured using

m ni mal machi nefpe duyifdiw ©364nf r I ; ' t : ally a
cigarette conprisi nérng‘érlg)gl %f3 tlgbgfégoegﬁggﬂgﬁ?%icﬁ%&ﬁ@#??t ggl%%a%?he
cigarette ther L.SLRO- a fii:bri T.QL 2 .ext endi

ongi ¢ udi Y 1 5Pt SR AR e RhPTE A RS EL e g s HSRAE  Ue fop
fibriformelenment. 2 conprises nmenthol encapsulated in an_al gipate matrix.
An advant age ®f TR ggg?%r%"or eﬁ%‘ﬁ“ﬁ%?ncaﬂp?? sthgnehfe | 5P e8hfent hol
is that therehy an even distribution of 19.17 October 2002 nent hol al ong
the tobacRPFDE a0 SQRAN EatPAF ndd; Vidh i daliuery ebube s6r i Bogesnthe
capsul es of encapsul ated nmenthol al ong the rod can be difficult to achieve.
17 Oct oberagigier RF diherveima 1l pr Be@sBWRr 11 hds nanpragreseing gavity
honogeneous fibriform el ement conprising a snoke-nodi fying agent, wherein a

m xture cd?iith JfaRgrfacsyredi B Bebhinh|dnddeasi yedemdMadel No. B4015.

The flow rate of the emulsion 23 through the delivery tube 6
is indicated by the flowmeter 12 and adjusted by alteration of
the rotary speed of the pump 11. The emulsion 23 is supplied
to the nozzle and conduit unit 7 in a continuous manner. As
can be appreciated from Figure 2, in the course of its passage
from the tube 6 to and through the nozzle and conduit unit 7,
the emulsion 23 passes through the centrally arranged nozzle
8. Thus a jet 2' of the emulsion 23 continuously issues from
the exit orifice of the nozzle 8. The jet 2' of emulsion 23
issuing from the nozzle 8 is brought into contact with an
aqueous solution of calcium chloride 24 (4-6% by weight). The
aqueous solution is delivered via the tube 18 and then flows
through the conduit means 9 and around and thus into contact

with the jet 2'. The flow of the agueous solution 24 aids the

propulsion of the jet 2' through the conduit means 9.



. rations

snoke-nodi fyi ng agent is fed through nozzle nmeans) and a jet of said
m xture issuing fromsaid nozzle neans is brought into contact with a
~solution containing nmultivalent rations and/or an acidic solution thus to
effect solidification of said m xture. 2. A process according to Claima1,
~wherein said mxture is heated to provide an el evated tenperature of
said.m xture and said mxture is fed thrddgh said nozzle yng?a
el evated tenperature. 3. A .process according. to any on1e 0 ?%%%%cedi ng
" clains,, wherei i.d jet of L d_p re j ing.fromsaid nozzle neans is
fed into cont ac??%m?)f%daf Séfytoﬁés%lfnde(ﬁs%leu dl%gggog% af At Ny f RS
a%fi/ or sa'#lg acidic ]lsh%l.uti Q) l4 ééeproce s..accordi n?q to Caim3,

wherei n safd Hody 6F-aIF TG i€ a5t YEanT St It 7 oA Sc SRl ni ng
- multivalent rations and/or said acidic solution(s). 5. A process according
to O ai m 4thather'dih LW sdPPeatd ofRa%aiMIEEHARE ord c kR Mgamuns vafent
_rations and/or said 17 October 2002 21 acidic solution flows in a

di recti on sebistihtdaiiion sauchl LERtt YPPRe edil krd | bie | condiiith wmeduls nPxker e
i ssues from said nozzle nmeans. A process according to Claim4 or 5 wherein
sai d streafilnfifSaimd sdlemenons} i suthowilmeg witthe nedendntt peans. &elh-
process according to Caim?7, wherein said nozzle neans and sai d conduit
means for ngadtdiniagr.al unit. 8. A process according to Claim6 or 7,
wherein an upstream portion of said conduit neans extends about said nozzle
means so that ixympdieisly vesiusiyd Lehel SSUItHE fenmsSiid 89225 MpaLRS said
j et is surrounded by and is in contact with said solution contal ning
mul ti val ent, CanaRE i dadei ot hPoi e slitibAN2g 18 tACPEBARRP AGERRGI NG LO
Claim 6, or 8, whérein the residency tinme of sard mxture rn salrd conduit
means is St et r Lied e r . 1 he i dification ocess
ef fected g%/ ‘J{'%g %Sn!t}gtét gtg\l;\lggnwssigpdre%gx?l?trlg&glnws%%%r’é%euSl o‘?]lé? Bgééeeds
L0 2ot AT RO ORL HpolsT 31180 bW Ai1EQ" WY dndtR3 S0t NGekd O LRE" ™

el ement i s Sel #2485t aini ha.

conduit 9 is of a bore diameter of 4 mm, the drum 16‘rotates
at a surface speed of 37m/minute, the emulsion 23 flow rate is
about 94ml/minute, the flow rate of the aqueous solution 24 is
about 280 ml/minute and the length of the conduit is 1.5m.

Upon exiting the conduit means 9 the fibriform element 2
is fed about the idler rollers 13, 14, 15, which idler rollers
13, 14, 15, as above mentioned, are mounted on a traverse unit
(not shown) and function to maintain the fibriform element 2
at a suitable tension and to position the fibriform element 2
on the rotating drum 16. That is to say the idler rollerxrs 13,
14, 15 and the traverse unit pitch the fibriform element 2
across the rotating drum 16 as the element 2 is wound onto the
drum 16. The drum 16 is preferably a smooth, plastic drum
with a diameter of about 700cm, at least. The fluid bath 17

is positioned such that a lower portion of the rotating drum



10. A process according to Caim1l or 2, wherein said solution containing

mul tivalent rations and/or said acidic solution is sprayed onto said | et

- of said mxture issuing fromsaid nozzle neans. 22 17 Cctober 2002 11. A

process for the manufacture of a fibriformelenent _ conprising a

_ snoke-nodi fyi ng agent, wherein a thread is passed through a m xture

conprising a solution of a polysaccharidesand a snoke- mofiy DgtdbraDDt
whereby said thread is coated with said m xture, the coated thread being

" brought into contact with a solution containing nmultivalent cations and/or

an aci di ¢ *$olit i GHSERGE €8 EPFeREUEIS dF Pt Mo toradgi vnnicki aréden24ai d
thread. 12. A _process according to Caim 11) wherein said thread is

conpri sed igf thef fhrtdiPHE drfi-al . 13. A process according to C aim 12,
wherein said fibrous material is any one of the group consisting of

t obacco, paper Theotgoaouad s@luthonadd tixt phpplietl %o ptheessozmdeor shdig to
any one of the preceding clains, wherein said mxture takes the form of any

one of theogdaip wansi gtifgproftiee spludd obatlk d7SpeASiden idRgyanyyall 4 on.
15. A process according to any one of the preceding clains, wherein said

pol ysacchghlide itheamAGich P&t YEREChaRbded N t hfel Aikshisansslkald, 4 al
salt . 16. A process according to %Pa?n115, mhe?eiﬁ saig acid o "%

A pr ocosoLaReer ot BEOr au O o R Bt el 180khy 88 4 A L e
I's any ong, Qfmtber 929UP COliethis"Is8lutidd Fat OBl A2 Adquit o is
returned, by gravity, to fluid bath 17.
When the total length of the fibriform element 2 wound
onto the drum 16 reaches the maximum capacity of the drum 16,
pumps 11 and 20 are stopped, whereby the fibriform.element
production process is suspended. Rotation of the drum 16 is
maintained until the end point of the solidification process
of the element 2 has been reached. The calcium chloride
golution 24 in the bath 17 is then exchanged for water, thus
to wash the element 2 as the drum 16 rotates. The drum 16
with the element 2 wound thereon may then be transferred to an
oven set to provide a temperature of about 40-50°C in order
to dry the element 2.
Subsequently, the fibriform element 2 may be transferred
to a storage spool (not shown). The transfer of the element 2
from the drum 16 to a smaller storage spool is conducted by
rotating the drum 16 at a fixed speed as a jockey arm controls
the speed of the slave storage spool. A traverse arm pitches

the thread on the storage spool.



pectins, gellan ,gum carrageenan, agar, gum arabic, xanthan gum and guar
gum 18. A process according to any one of the preceding clains, wherein
said nultivalent cations are ions of the group consisting of calcium
strontium barium iron, silver, alumnium mnmanganese, vanadi un) copper and
-zinc. 19. A process according to any one of Clains 1 to 17, wherein said
sol ution containing multivalent cations issaqueous cal ci ymnghbpet 9602 20. A
process according to any one of Clains 1 to 17, wherein said acid solution
is acetic acid. 21. Afibriformelenent as manufactured by a process in
accor dance wit hS5RY28F ©BREOBFec&diTy ¥R nd. I3Prijoxmpelegentt il wound
- conprising a snoking material rod, within which rod there extends,

general |y [t&&FeChdi na¥s y wunkgid AoHSCELY i 11 f bppd elearnst @pemahlitactar ed
" by a process in accordance with any one of the preceding clains.
. AYYy. AY2. sonsgnpously © fead. Ahel  abemegt ALO. ABLrupisrA91AYa0id LofANGAUS. A

. 24. As. A3. A39Y. Ass
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of a fibriform element 2. The apparatus resembles that
depicted in Figure 1, excepting that the fibriform element 2
exiting the conduit 9 is fed into a drum 30 rather than onto a
rotative drum 16. The drum 30 comprises a solid central
cylindrical core 31 thus to form a hollow annulus 32 between
the peripheral wall of the drum 30 and the peripheral wall of
the core 31. The annulus 32 is closed at the lower end
thereof by a wall 30', but is open at the upper end thereof.
The annulus 32 contains an agueous solution of calcium
chloride 24.

The conduit 9 comprising a hinge mechanism (depicted as A
in Figqure 3) is rotated by rotation means 33, such that the
exit orifice of the conduit 9 is rotated around the annulus 32
and the fibriform element 2 exiting the conduit 9 is wound
into the annulus 32 such as to be immersed in the solution
therein.

A pump 20 and associated equipment, as that described in

respect of the fluid bath 17 in Figure 1, is present to
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0% ()-!'10% ()-!10%& ()-89:;<Nxmb@ @ Y:"'10%&' ()-y 10 10
10" 9<109%& 23, 90f10MR (spmes!cODERIENtidH1DIRENIE NBekinabove detailed in
ZaBnmb@ ! 10%&' () -$10%& ()- M10%' ()-y !'109%& () -

U109 () xb¥pedO%miR’ (theyZ¢peération of the Figure 1 apparatus, is
dEnb@ 3" ! 109%&' () -1 1s!10%& ()-S/ 10%&' ()-9- 109 ()-'!'10%& ()-#s!109%& ()-" t
rP1 " !10% uRafipférred 19Pmmudhértéd L ¥08mell’ 8) vik0 &l 0ddDiveslyl 0%@de )353to
1098 ()-/17@}~2rP1 "1)s10% u& ()-'10% u& ()-# !10% u& ()-! % 0%u>u& ()-3
I, " 9%40% u[ g&ther3a sihdD¥enuAle \HeéaBr Bl (as depicted in Figure 4) or to
T1&67110% & ()-3M 10% u& ()-1'"110% u& ()-/ " 110% u& ()-!

+ 1 10%Iu& §) - muh $0PA &' (Rof4IRl 'HQM@E3@) - (abl08&Bi¢ded in Figure 5).

Pressurised air is used for this transfer, the pressurised air
being supplied from an air source 35 via an air line 36. A
pressure gauge 37 is positioned in the air line 36. The
aqueous emulsion 23 is maintained at a temperature of about
45°C. As shown in Figure 4, the jet/fibriform element 2 is
directed to and downwardly through a vertical cylinder 38. A

spray of an agueous solution of calcium chloride 24 (4-6% by
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thereof through the cylinder 38. The calcium chloride

solution 24 is supplied from a reservoir thereof via a
delivery tube 40 using pressurised air supplied from an air
source 41 via an air line 42. A pressure gauge 43 is present
in the air line 42. Droplets of excess calcium chloride
solution 24 are removed via an exhaust duct 44 by use of
suction, which suction is provided by fan means (not shown).
Alternatively, as shown in Figure 5, multiple jets/elements 2
travel down from the nozzle head 34 onto a rotating cirum 45,
the speed of rotation of the drum 45 being linked to the flow
rate of emulsion 23 to the nozzle head 34.

Calcium chloride solution 24 is sprayed by means of spray
means 39 onto the jets/elements 2 supported on the rotating
drum 45. The calcium chloride solution 24 is supplied from a
reservoir thereof wvia a delivery tube 40, using pressurised
air supplied from an air source 41 via an air line 42. A
pressure gauge 43 is present in the air line 42. Droplets of
excess calcium chloride solution 24 on the drum 45 are
collected in a tray (not shown positioned beneath the drum,
and suction means (also not shown) is employed to remove
excess droplets of the solution which are airborne.

The process as depicted in Figures 4 and 5, subsequent to

the application of the calcium chloride solution 24, is
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drying tunnel 48. Both the air knife 46, 47 and the drying
tunnel 48 are arranged such that in operation heated air is
passed about the fibriform element(s) 2. The resulting dried
element (s) 2 is wound onto a spool(s) 49. When, as in Figure
5, a plurality of elements 2 is manufactured, each is wound
singularly on a spool 49. As a person skilled in the art
would be aware, the direction of travel of the fibriform
element (s} 2 during the manufacture thereof may be altered at

any point in the process in order to relieve the fibriform

element(s8) 2 of excessive gravitational tensile forces and

thus prevent breakage of the element(s) 2.

The procesg, as depicted in Figure 5, allows for a
plurality of fibriform elements 2 to be manufactured using
minimal machinery.

In Figure 6, reference numeral 50 designates generally a
cigarette comprising a rod of tobacco 51 and a cigarette
filter 52, the cigarette 50 further comprising a fibriform
element 2 extending longitudinally and substantially coaxially
of the tobacco rod 51. The fibriform element 2 comprises
menthol encapsulated in an alginate matrix.

An advantage of using a fibriform element (s) comprising

encapsulated menthol is that thereby an even distribution of
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1. A process for the manufacture of a homogeneous fibriform
element comprising a smoke-modifying agent, wherein a
mixture comprising a soclution of a polysaccharide and a
smoke-modifying agent is fed through nozzle means, and a
jet of said mixture issuing from said gozzle means 1is
brought into contact with a solution containing
multivalent cations and/or an acidic solution thus to
effect solidification of said mixture.

2. A process according to Claim 1, wherein said wixture is
heated to‘provide an elevatéd temperature of said .mixture
and said mixture is fed through said nozzle means at an
elevated temperature.

3. A process according to any one of the breceding claims,
wherein said jet of said mixture issuing from said nozzle
means is fed into contact.with a body of said solution
containing multivalent <cations ° and/or said acidic
solution.

4. A process according to Claim 3, wherein said body of said
solution is a stream of said solution containing
multivalent cations and/or said acidic solution(s).

5. A process according to Claim 4, wherein said stream of

- .said solution containing multivalent cations and/or said
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acidic solution flows in a direction substantially
parallel to the direction in which said mixture issues
from said nozzle means.

A process according to Claim 4 or 5, wherein said stream
of said solution(s) is flowing within conduit means.

A process according to Claim 7, wherein said nozzle means
and said conduit means form an integral unit.

A process according to Claim 6 o; 7, wherein an upstream
portion of said cénduit means extends about said nozzle
means so that immediately upon said jet issuing from said
nozzle means said jet is surrounded by and is in contact
with said solution containing multivalent cations and/or
said acidié solution.

A érocess according' to Claim 6, 7 or 8, wherein the
regsidency time of said mixturé in said conduit means is
at least thaf'required to ensure that the solidification
process effected by the contact between said mixture and
said solution(s) procéeds to a stage such that upon
issuing from said conduit means the fibriform element is
self-sustaining. '

A process according to Claim 1 or 2, wherein said
solution containing multivalent cations and/or said

acidic solution is sprayed onto said jet of said mixture

issuing from said nozzle means.

\Y
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11. A process for the manufacture of a fibriform element
comprising a smoke-modifying agent, wherein a thread is
passed through a mixture comprising a solution of a
polysaccharide and a smoke-modifying agent whereby said
thread is coated with said mixture, the coated thread
being brought into contact with a solution containing
multivalent cations and/or an acidic solution thus to
effect solidification of said mixture on said thread.

12. A process according to Claim 11, wherein said thread is
comprised of a fibrous material. .

13. A process according to Claim 12, wherein said £ibrous
material is any one of the group consisting of tobacco,
paper, cotéon and a man-made textile.

14. A process according to any one of the preceding claims,
wherein said wmixture takes the form of any one of the
group consisting of a solution, a dispersion and an
emulsion.

15. A process according to any one of the preceding claims,
wherein said polysaccharide is an acid polysaccharide in
the form of an alkali metal salt.

16. A process according to Claim 15, Qherein said acid
polysaccharide in the form of an alkali wmetal salt is
sodium alginate.

17. A process according to any one of Claims 1-15, wherein

said polysaccharide is any one of the group consisting of
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pectins, gellan ,gum, carrageenan, agar, gum arabic,
xanthan gum and guar gum.

18. A process according to any one of the preéeding claims,
wherein said multivalent cations are ions of the group
consisting of calcium, strontium, barium, iron, silver,
aluminium, manganese, vanadium, copper and zinc.

19. A process according to any one of Claims 1 to 17, wherein
said solution containing multivalent cations is aqueous
calcium chloride.

20. A process according to any one of Claims 1 to 17, wherein
said acid solution is acetic acid.

21. A fibriform element as manufactured by a process in
accordance with any of the pfeceding claims.

22. A smoking article comprising a smoking material rod,
within which rod there extends, generally longitudinally
of said rod, a fibriform element as manufactured by a
process 1in accordance with any one of the preceding

claims.



