+;e3e401JJIK\ L4LXO6OTO /vi ~~m~ 1 SMOKI NG ARTI CLES 29 July 2002 This invention
relates to snoking articles such as cigarettes, cigars and cigarillos, and
is concerned 5 Wth the reduction of sidestream snoke from snoki ng
articles. S noke is that which is produced when the article is

al i ght buq@Mmﬂﬂﬂﬂﬂmmeramn on by the snoker. Mainstream snoke is that which
i s gener at snoking article is drawn on by the 1@9Jubk002 the
cheni stries of1%fi* nst ream and si destream sndkes are different. Sidestream
snoke is perceived to be annoying to non-snokers, especially when a
cigarette is left lying as for exanpfMOKINGMPREICRRS, and any reduction in
it 15 is desirable. The nodification of mainstream snoke affects the
perception of the article by the snoker. The present invention uses
activated carbon to nodify the snoke of a snoking article. O course,
-activated carbon has beenhusefintensioki nglatés cte€SsmakingOatoicvasi 8ush
purposes, virtually ever since its excellent adsorbent properties becane

known. For exanpdg,cibgretftest scofayarand@sctadPON 69Nt A8 Siof cbhbéprsghave
been investigated by Wllians et al in a report presented to the 5th

General Assenbl yyith28hd Uk¥adOP2o8 8f SXEEST eanyi SibRe £BEADSHoRPHyand
reprinted in Beitrage zur Tabakforschung, Vol. 3 part 3, pages 233 242.

Thi's showed varying; afsQr bedsge of rid f ShSIE LONSHA L UG Sh 0f s NB-HILEERM
snoke by filter shreds of 5 different nake-up. However we are concerned

wi th placing of pehopyd abbeciobesce 1ot Blalad bahES Satuh Sosuby ect ed

to conditions very different fromthose in a filter ows the

use of activat e;%}?ée)r&{.(ugké.p_ p%&lﬁé@fiée}fx %l%)%%g@%@gﬁﬂ&ﬂopgcco in the

t obacco rod to ct nml nstream sno ows a sSheet of

reconstituted taq [ tal ni iV . on_used as, ,a main
material for ma %g&g?g%‘?g‘%"%@é ﬁﬁ?eﬁ*@%’[\% ?%éeﬁ%e?lo%aﬁﬁlﬁa‘ﬁ%r??cdaﬁ%% and
15 nicoti in maj re ke. . fa ) awar e at esent_the only
di scl osur eoof t hsemét}ééer b?tr?é%r %m}éﬁéﬁl‘?%b@é%c%%%ate’fena‘% ESRAIE ﬁi%snt%%r? e

reducti on of si destlgeam s e#vas imed for is in US-A-5092353
(EP- A-378774). FOVRYR? e AHTS0®Tn that disclosure was to reduce

si destream snoke by the use of w appi paper_ of very lo ermeability (<
10 CORESTA units). To co%b‘g%%raf%a'? oéjm?q%ee %er?c?eﬁcceyl‘f%‘%/st?/\n%%) %%ﬁﬁ%lrf%ré/? he
cigarette to be self-extinguishin raol.yzed alpha-cellulo resent
in the tobacco n%'sfﬁ?ﬁﬁe?goze?%%giq'ﬁ/% ‘Hiﬁlbl%/zcelt?%?t:tﬁ at® 3@%”?3%391“9
subj ected to any activat i%&)fsreat nment . I\€) nment | o(g i S madc? of . any, ch.e%ri cal
gffect it rritﬁht 3a _c;‘_f)ne’f ka‘téha%rﬁs}?f@”gr%bt g lh’%% Lfcfttltﬁt’rté l‘_h tne
ecause in the specjfic npl e_the pyr zed materi al s cotton linters,
whi chtyvoulldst ﬁi ve’:csa Yot etgf‘? ;/elvtl? ﬁ%ﬁ*?@ﬁ%dﬁﬁr% iﬂ]t E'::;nt

i nvention, erefore, is contrasted, all o i,Ss pr.ior_ar y
providing in at : roRe &P%ﬁ??%?%govﬁaq}for?’?tdrc%a\}?%gt}é% RYRRE - on the
chem stry of snoke while not being Ijmted to the use of Io(ﬁé)errreabl lity
papers, and specificall yT%tp’f%s?J‘g’fbe}%v‘%ﬂtJ@rldfmv & . ?WFé‘?%‘?% t he
present inventi oncﬁ{ow des the addition of, activated carbon in specific
particul ate for MIH-FEcRR Ik Pt DR NMEAT T E e (ThatTFFod of the
snoking article in such a way that greater m| dness of the snpking article

i s perceived by a3fe VREeGORIFLOR i PREMMUSRAHRY K IHPEEI¢ RS AR ti me

there is a reduction in sidestream snoke over a w de range of porosities of
the wrapp@0 of tiRr Afa¥iPws PRTrPeSeRr tYLEHRLY t9VPorvs?es esthi gh enough

that special precautions do_not have to be taken to prevent self
excellent adsorbent properties became known.

For example, the effects of various carbon
contents of filters have been investigated by Williams

et al in a report presented to the 5th General Assembly
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'29 July 2002 c extinction of the article. Furthernore, the activated carbon
particle should preferably be of vegetable origin since they will then
contain mnute traces of netals) which assist 5 in the firmadsorption of
(particularly) al dehydes fromthe snoke and i ndeed nay chel ate with such
conmpounds. These are conpounds the renmoval of which is particularly
critical for inproving mldness of perception of the articlggyumeemked.
10 At the sane tinme, however, the activated carbon does not dimnish and
may even increase certain beneficial volatil® conponents of the snoke. It
i-s inportant to realise that as the 'coal" of the snoking article
progresses al ong édhecerREITA £, Vil ke tedonersiss aads afehped tyed Re particles
are displaced fromthose particles mnimally if at all. They are destroyed
to gaseous oxi despd Dgeiderz tudd e JRicBRIngl, @folt.he rr{gorl,pgatgiegl gaihtsel f
by the extrenely high tenperatures (reaching up to about 800C) 20 generated

'n the coal. The F££0oNSH dItAbILDAGS TR L PeticR! BE e raglnyat ed
carbon particles my be made by conventional techniques for nmaking such

sheets, whi ch i n dElds it d SHeRRLQLIRUENERRRR! phaRENTERKISHG lieChBl ques,
t he 29 July 2002 5 §heet t hen g%ﬁhéﬁéhredﬁe orQ?ncorporggggE w?th
shredded tohacco i | the LAl r-od. AN
i nport ant agglicéﬁ?%%ﬂgﬁh{6%3%?g@@nr%gg%h%gn8%0%Q%0%§3§%9%5FIq%géin "rol
your own tobaccgﬁbéc%@m;&;’of GrHI0S6 ‘Mi&'e“&o% 30kl 0pBE cand walch at
wr apped in cigar e ‘papers Dby the Snoker. e Invention therefore irncludes
within its scope .a bl end of shredded.tobacco and .of .reconstitut 3.0,
Lobacco sheet i tiF (RIS W0 CattIg Ror o %, Ga EarBon. FRE RARAFI 4B o
t he sheet, whether J.n.shredding or in |ater manipulation either in a

machi ne or by thé Qﬁa‘ may cause | oss of carbon particles and the 15

reconstituted tobacco shegt oated or.sized in order to.assist
retention of the particIg%"ﬁg%%ﬁggé%ds%ﬁwﬁa&pfcﬁfﬁrOEhgcgéyﬁFﬁﬁegoﬁﬁys

t hensel ves be m croenc pSuI%ted ?Fforﬁgﬁncaigorgtkon. Thi s gatteﬁ has t he
advant age of° i ncPEIEINTG SN ICAEPOP ARECHEFt FOI E8P8RAC 26"t haFeFBPRCFRei r
retention nechanically and the uniformty of size but, Eerha S
surprisingly, do&oh$P ZtLect mRapstyesmy FIgkeryafpra-1 ﬁf638e§P8§Sm%re
made froma m xture of US flue .29 Jul §002 6 cured and Burl ey tobaccos,
cut rolled stem &S PindeForshitrsed %P 8ESSef2hAf12 tc?Bt%?ngﬂﬁs per
inch ("cpi"). Incorporated in the shredded tobacco were 280 of a,
reconstituted tofstdyasReecaghen npecupsand™3iRoREETRIAY 58Y% BRFARE| vat ed
carbon particles fromcoconut, of nean particle size 37 ~,n1gnd ranging in
particle size fr&hIGrSties WRicho9aNe eontABFtiParlBt PREChEFe2hEfeand
identically but with the om ssion of the activated carbon particles. 10 The
ci garettes Were S4GRARIPSNGD PaINFHGRBTEPEKE unfiltered. The w appi ng was
an 80 CORESTA fl ax-based paper, with 2% potassiumcitrate burn enhancer.
The cigarettes were subj &6t &@rt 8SsHEkPRE BWaES15tsPERASPE ERBKPRGY machi ne
and the nai nstream snoke was anal ysed for vapour phase and sem -vol atiles
content with thediesdopyreneintibs vas e§ taghan2inag SebACrA TaBl éZ2 there
was a striking dimnution, selective in character, of certain 20 al dehydes
and ketones and isitpattionuwhersf redustdrn afdshdegEuravhfaeke vas agwedal

of which is inportant for mldness of taste. On the other hand, there was
an actual increaferadscimpdiSed-5692R83st(BRJAra7pA7¢ert alawevgrethengsn and
in particular |inonene which are 29 July 2002 regarded as beneficial to
the taste. 28 si niinathegdddsicdesulreugiasl sosredheet bidessr¥ameemoka bie

sem -vol atiles as shown in Table 2. Exanple 2 5 Cgarettes and controls
wer e prepared usithg tise sdnmwriappdngo papemrdoéntterygcbowt peunedbidbhycod<sheet
as in Exanple 1, but using respectively papers of 25, 50, 80 and 180
CORESTA uni ts ponasidorESSiAdestiteam sMokeofpemsthe fovenhieveenidgacgt thssand
fromthe controls had 10 significant reductions both in sem-volatiles and
in nicotine contewfll aauseeFor thabldg3drekner easbd salbonxmunoxidhiagd
carbon di oxi de production is assunmed to be due to the presence of the
particul ate carb@yrdl il ahaeceeiNegbse wa8 pukyed002ns thABLELAcYAPOUR
PHASE ANALYSI S, RESULTS SUMVARY ( Non-I|SO 4387 conditions) Relative Peak

Ar eaCont r ol Test Conponent MeanRSDMeanRSDI sopr ene30. 8330. 64Li nonene2. 3332. 617B
enzenel6. 9516. 53Tol uene26. 7927. 34Et hyl benzene4. 1184. 58m +p- Xyl ene6. 0196. 780
- Xyl enel. 4211. 69Styrene 1.5 28 1.7

i 4Acet al dehyde9. 449. 33Pr opi onal dehyde2. 672. 57Acr ol ei n3. 543. 25n- But yr al dehyd
e0. 4850. 444i so- But yr al dehydei . 341. 24Cr ot onal dehyde2. 692. 562- Fur al dehydel. 53
71. 620Acet onel10. 2499. 04Met hyl et hyl ket one29. 5526. 843- Met hyl - 2- but anonel. 671
, 55Di acet y! 55. 1550, 232- Pent anone0. 27QG0. 2542, 3- Pent anedi one3. 393. 25CyCGopent a
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+95 ~' 101 99 101 98 98 102 96 102 115 107 | 98 highlighted val ues are
statistically significantly different at a 95% confidence |imt (Student-t
Test, two-tall) 29 July 2002 TABLE 2 SEM VOLATI LES ANALYSI S) RESULTS
SUMVARY

gl Cl GARETTECont r 01Test Conponent MeanRSDMeanRSDLI nonene21. 91320. 810Napht hal en
e2. 031. 951- Met hyl napht hal enel. 131. 152- Met hyl napht hal enel. 6@8 &4}NR6PRyt adi en
el27.27108. 83Myosnt ne9. 3410. 13Pyrrol ei 3

1. 369. 662- Acet yl pyrrol e3. 953. 641 ndol e9. 839. 042- Fur al dehyde51. 1541. 852- Acety
| furan8. 697. 242-49% -annet hanol 43. 47 - 37. 275- Met hyl - ?

furfurai 25.9922. 665- Hydr oxynet hyl - 2 _ _

furfural 118. 73i 105. 44a- Aiye iRyl Gloiaste 28 WGP 14 M3h e1y] BB e9U d-aCr esol 17
. 3414. 93p- Cresol 27. 5424, 64m Cresol 12. 0310. 542, 3, 6

Tri met hyl phenol Gyl 5EE6RTING MeER O3, 2 N imgegdtdiarNdMd TEGDA of |agNd- di o
Propan-1, 126. 66985. 343Puf fsl ci g: 9. 028. 91TPM (ng/ cig): 17. 9315. 53Re

i cates1212 Nd <heotia#et edifedtDdttectiigit Have sin TrHeacatake ,amchdl EEGDA

l~cg/cigarette Te st as % of Control 95 v' 99~99 . . _r r-"Y ' V;,.. i~
] .t~ :.,e5 .. prohably hds rLittle dr none becdaude imarhe speciflim t -~r,
r~: 4 . " .'~.s. 102 67 ' -.' a Hyghlighted values are

statistically siegainipleaniey paiddleramd miter i@ %meanfdaanee llintetrs( St udent -t
Test) two-tall) 29 Jully 2002 ~o TABLE 3 Si destream neasurenents

SAMPL ENFDPMY/INI Cihli IS UGG i6eRBDIJGHaa taivRERUC BNy Fladetiadaa
CORESTACONTROL30. 1- 7. 00- _ 7G 3634TEST25. Sl 5. 35. 7d18. 080. 362650
CORESTACONTROL 3225 105- 70. 661 2TEST28, 412. 66. 077. 376. 1_68280
CORBSTACONTAQL29. | - 7. 09- 81. 9629TEST27. 55. 56. 211 2. 474.1 672180

CORESTACONTROL33. 9- 7. 03-7he @R3QERSTE fvah8.138:, 0 €hdreh3r653s cbhtfBsduly
2002 CLAIMS 1. A snoking article having a tobacco rod which conprises a

bl end of shr eddevqtfhotaqchfa%i%hm%%darr%cwsyeﬁg%aqnbo%cgotéhseeo the

reconstituted tobacco sheet containing activa carbon: particles, and a

wrapper around Qg Labaekqvatda HAGBUARRS! HARYNGY -0 efReter), paEneability
of 20 CORESTA or greater. 2. An article according to Cdaim1l in which the

activated carbopppahitkchedralhiotle WRIGEARLE VeliggNaiditcAR 86t kakeugecording
to Claim2 wher eihn tlheg\‘ygget gboeeori gin |Bs cocéngt. 14.:L An articl euaccor di ng

to daire 1, d ?'fnﬁ%vpbgg_%%@lél\@f#éyﬁo f,lg fa?ﬁr o] %cﬁ%ﬁbhﬁggzn%v%oa mean

particle size of about produci ng a kKing article

wi th reduced si ames 2% reased perceived mldness during
snmoki ng whi ch iﬁ%@%&gs@tfsimgg%f or Eiﬁg‘;}'{'obacco rod of the article shredded
t obacco and shredded re [ t C t . .l N : huat

car bon pa?‘gi cles, and a?ﬂqﬁglem&#{'tg%%ér%%% g’%ggg?ﬁgkil%g%grﬁﬁgél grg&%g%égr ?gF
havi ng an i nher . per i1 f. 20 TA_or._qgreat.er ; od
according to d %?%lgqiogl%’?diaﬁg)im%ﬁ&%r S%Eigﬁg tlﬁesgﬁg%%tﬁg gra Féﬁgﬁrtg 29 July
2002 12 7. A ne cording.t. i r, C_aim.6 i L l.yes
preferenti al regggﬁ g(rfil %ﬁ toﬁ%ttaltgalgﬁ?de@oggﬁtcgnfgig nﬁ%gg\?eg%ﬁgﬁéée?og, A
kit for hand-rolling a king _art.i cle.wt edu i destr noke and

i ncreased per ceﬂ?e&gﬁ Fﬁ‘%&?gg&ﬁt&gcl&n&% ﬁgc\%\?nﬁcﬁ’%g'n%bﬁgeérggge?he t obacco
rod of the arti cl.g shr eddgd obacco .and shr.%cldedsr econstiivt ut d Egbacco
sheet cont ai ni n§A8PEPEt & ERFLETOKAPS @& Clend5aBSERE V\Fapg’ r “of the
snoking article a material having an i nherent perneability of 20,CORESTA or
or oat of . 80 An SRPRETe L3 ChiA g N HOAR mpke,” 3500 Ly Chey 8ABEn L e apper
has an i nherent %er meability of 25 CORESTA 10 An article accordi, to
daimil, 2, 3 ofh8rEhdfeith TesMCkigshdn KASestTeqeSBRkepoVEEati MY of 50
CORESTA. 11, An article according to Caim1, 2, 3 or 4, wherein th

wrapper has an FRRGEeRT ROnAsdkiies plofthso veoRPSTACL Shearriicile &R
according to daiml1, 2, 3 or 4, wherein the wapper has an inherent
permeabi ity ofinBeTCARESPA wikth morositiesyhigh gngugh that special
ACA>+ A9l L A&V-[ GHEBz~' \ | wrmhe”Y] ca] ca] ca] ca] ca] ca] c: a] ca] ca] ca] c%_] ca] cal] ca
] ca] ca] ca] ca] caPEgFeardaEadeaney] devEaltCarea] e Frererits§edta
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, b} xsni d_Z]]ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca]calca]ca]ca]ca]ca]calcalcalcalcal Mjl<r7?0}xsnid _Z]]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] cal R s>(0>KL

I+ -1 21 TI]! zupkf " [ UU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] c”a] c"@PchixaD@2] ca] ca]
ca] ca] ca]ca] ca] ca]ca]ca] cal]ca]ca]c”a]ca]cakca]cal]!l!o!""vy$(9WIEYB% %% %
y % 998080086 &I &RE&Z & &&&&&&~Xxsmhb] Weupkf ™ [ UU] U] ca] cal] cra] caU] ca] caU] ca
LﬂcAa]ca]ca]ca]gﬁ}gn@gagna$§aJ§@L£§@4&fQ08@

a] cal] ca] ca] ca] cal] ca] cal] ca]caU]ca]ca&)))****(* FAXLFPHVEQFzR R AR 444 8+3

+6+>+V+WH| ++ | f a\ VKkf
]Jrii]Jch:raU] c!el] cgp]qca?ca] cal}i cal cahi ca’] ca%; Ca‘f‘aﬂ‘fﬂeﬁfl%ﬂﬁé&@tﬁc@ﬂ <cal ]ca] ]ca] ]ca

A a cal.cal cal]ca] ca]c
a) cal c"a) CaU] Ca-lf%a caft lC%] a1 ‘%%{%‘b 2y clc';c{f] éJa% n]ca alca] cal] ca]
caUlca]ca /

I111Tlalll oo\/\oz‘ils]ﬂ@ riz%%ﬁé%’ﬁhtzup% 355 G ca]w&%]cé‘a]acsa‘ilcﬁtca] ca]

Caj Caj Ca caj ca cal Ca ca cajl.Cc cauy| Ca

o] ca] CabVAE o ISR ) 15 MBS LOmG Hog tléf&ﬂl(é})() 4@@% e o 70

10% & () --[ dEFL 10% 310% & % 8&S10% & (

10ty§& 8 1%%& e %‘E@% i’@/&&g%é%li’%& (%‘a((%e W@Hb(ﬁ@&h( )Compmmds

91s10% & ()-&3f10% & ()- @O0% & ()-1dE9 31004& Y110% & ()-3S/ S10% & () -

L- 10% & ()- F+HRRER 3¢ KNS )Ry (enyiels /2@21(0}1 1831092& ()- 10( 10(

10(: 10% & ()- Y7 10% & ()-

f551004 & ()- '\ dENCSIO%ARE |y -sligionde {on Frevwey g mildosee Of- &109z& () -
1092Z&' () - 8qdEbCF 109&Z& ()- s109&Z& ()-l

109Z& () - sf 109aRR{JePtov @1 )thel Grtg (e whe SmokElc f, 1092Z8& () -

“*100@& () - Y(yl0%Z& ()-f &F109Z& ()- ~$109Z& ()- |"ml0%Z& ()- 3KDEFGTY @
10% & ()-100% /& ()-Y Az tiey seye Aoy Sqwevesnstheoagtd yatedgreyden( ) - Y#
V a? @0@ 10%/& ()-mY 10% & ()-mO0% & ()-1 10% & ()-!\ %0 T & () -

10% & () - , e sgrot 1diggistigh \and oy eveny ingyedse) certain
10% & ()-z10% & ()-Y 10% & ()-MIE @F & 10% & ()-F +10% & ()-Y
YMLO% & ()-F ' -beovgRiqial o@lE0okle (Componett® &L rhigAsmyks!.10%
;& ()-1 Ft109%g& ()-"@0%& () -

It is important to realise that as the "coal"

of the smoking article progresses along the article,

15 smoke components adsorbed by the particles are
displaced from those particles minimally if at all.
They are destroyed to gaseous oxides together with the
material of the carbon particle itself by the extremely
high temperatures (reaching up to about 800°C)

20 generated in the coal.

The reconstituted tobacco sheet containing the

activated carbon particles may be made by conventional
techniques for making such sheets, which in their turn

resemble conventional paper-making techniques, the
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9' 10%5s& ()- & o) KL21 109B& | 109B& | 109B& ()-}!
'1098& ()-}! 810%3‘5’? %@%&' ()-!s 105%2 1|} 1& () - Al 8 C!} DILIMR! (s? hl}ll
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1058 ()17 10BR ¢yE4en Boliafey v ib, %) OG8N deid o’ (fopacto
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The invention therefore includes within its
scope a blend of shredded tobacco and of reconstituted

10 tobacco sheet ‘with the latter containing activated
carbon.

The handling of the sheet, whether in shredding
or in later manipulation either in a machine or by the
smoker, may cause loss of carbon particles and the

15 reconstituted tobacco sheet may be coated or sized in
order to assist retention of the particles in it, and
in particular the particles may themselves be micro-
encapsulated before incorporation. This latter has the
advantage of increasing the size of the particles and

20 therefore their retention mechanically and the
uniformity of size but, perhaps surprisingly, does not
affect their activity.

Xa e

Cigarettes were made from a mixture of US flue-



1098& ()-}! 109B& ()-}! 109B& ()-}! 1098& ()-}!)211111""~ @1 10

1098& ()-}! 109B& ()-}! 109B& ()-}! 109B& ()-}! 109B& ()-}1)?"" """""~ @1
10 1098& ()-}! 109B& ()-}! 109B& ()-}! 109B& ()-}!

109B& ()-}1)2""#'$"(")","-"iJO1l 109B& ()-}! 109B& ()-}! 109B& ()-}!

1098& ()-}! 109B& ()-}! 109B& ()-}!)?-"1"2"5"6"C'G' ~dEO1 109B&

1098& ()-}'( 109B& ()-}!)? 109B8& ()-}'0 109B& ()-}! 29 July 2002

1098& ()-}!G'I"MOP""d'y @1 1098 10%3&"({}!( 1098& ()-}1)? 109B& ()-}!(
1098& ()-}! 109B& ()-}!d"f"j"I"mv"z"y @1 1098 109B& ()-}!( 109B& ()-}!)?

SRR IS ORI P AR s (ST
10%8&'()-}}( }O%B&f()-}!)? 10%8&;%%-}!% 10%8& () -}! 109B& ()-}!"""""""y_@1
1098 1098& () -} | FORBIERE ( ) RIS agdgaq Ul (Fa B &YDs per inch
1098& ():}!"""""","'y_@l_"}'(?%ﬁ 1098& ()-1!( 109B& (a)oﬁ !3? 1098& ()-}!1(
1098& ()-1! 109B& ¢Hith » "Ingexpogrt g 1HwB&edded tHIRE& ) Welre? 20%
109%B& ()-}'( 1098& ()-}! 1098& ()-}!# ####$#)#y_@1 1098 1098& ()-}!(
1098& ()-}!)? 1098B& (Yegoristituted tobacco sheet equally cut and
5 containing 30% of activated carbon particles from
coconut, of mean particle size 37 um and ranging in
particle size from 0.5 um to 150 um. Control
cigarettes were made identically but with the omission
of the activated carbon particles.

10 The cigarettes were 84 mm long, 7.9 mm
diameter, unfiltered. The wrapping was an 80 CORESTA
flax-based paper, with 2% potassium citrate burn
enhancer,

The cigarettes were subjected to smoking on a

15 standard smoking machine and the mainstream smoke was
analysed for vapour phase and semi-volatiles content
with the results shown in Tables 1 and 2.

As seen in Table 1, there was a striking
diminution, selective in character, of certain

20 aldehydes and ketones and in particular of acrolein and
butyraldehydes, the removal of which is important for
mildness of taste. On the other hand, there was an

actual increase as compared to the standard in certain

ingredients, and in particular limonene, which are
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Cigarettes and controls were prepared using the

same tobacco blend and reconstituted tobacco sheet as

in Example 1, but using respectively papers of 25,

80 and 180 CORESTA units porosity.

50,

Sidestream smoke

from the inventive cigarettes and from the controls had

significant reductions both in semi-volatiles and in

nicotine content, as seen in Table 3.

Increased carbon

monoxide and carbon dioxide production is assumed to be

due to the presence of the particulate carbon in the

tobacco sheet.
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! ()- 10%!5& ()- 109 5& (Jontrol Test as % of
Component Mean RSD Mean RSD Control
Isoprene 30.8 3 30.6 4 100
Limonene 2.3 33 2.6 17 114
Benzene 16.9 5 16.5 3 97
Toluene 26.7 9 27.3 4 102
Ethylbenzene 4.1 18 4.5 8 108
m-+p-Xylene 6.0 19 6.7 8 112
o-Xylene 1.4 21 1.6 9 112
Styrene 1.5 28 1.7 14 112
Acetaldehyde 9.4 4 9.3 3 98
Propionaldehyde 2.6 7 2.5 7 a7
Acrolein 3.5 4 3.2 5 .
n-Butyraldehyde 0.48 5 0.44 4 e By
iso-Butyraldehyde 1.3 4 1.2 4 -+ u
Crotonaldehyde 26 9 2.5 6 98
2-Furaldehyde 1.6 37 1.8 20 114
Acetone 110.2 4 89.0 4 i -
Methylethylketone 29.5 5 26.8 4 :
3-Methyl-2-butanone 1.6 7 1.5 5 | 95 {
Diacetyl 55.1 5 50.2 3 i
2-Pentanone 0.27 6 0.25 4
2,3-Pentanedione 3.3 9 3.2 5 85
Cyclopentanone 22 18 2.2 18 101
Furan 5.7 3 54 4 e
2-Methylfuran 3.9 4 3.9 3 99
2,5-Dimethylfuran 6.3 6 6.4 3 101
Acetonitrile 129 6 12.6 5 a8
Propianitrile 25 7 25 4 98
n-Butyronitrile 25 8 2.5 12 102
iso-Butyronitrile 1.1 7 1.1 5 96
Methacrylonitrile 0.79 4 0.80 5 102
Pyridine 13 43 1.6 20 115
1-Methylpyrrole 14 12 1.5 © 107
Methyldisulphlde 0.62 8 0.56 8 ] €
Thiophene 0.19 6 0.1¢8 4 a8

Replicates 12 11

Highlighted values are statistically significantly different at a 95% confidence limit
(Student-t Test, two-tall)



n/d - not detected

Detection limits: Triacetin and TEGDA 1pg/cigarette

Highlighted values are statistically significantly different at a 95% confidence limit

(Student-t Test, two-tail)
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T10%! 5&' () - T 10%! 5& () - )’>v n maz T10%! 5&' () - ‘10%5'5&'()
“109%! 5& ()- "~ 109%!5& ()- 109! 5& () - n''*‘'"'"'"zzZ:.. 4 109%! 5& () -
109! 5& () - " 109! 5& ()SEMIYOLATIEES LYW@@&W%UMMARY' " ((zZ: . 4
10%! 5& ()- " 109%!'5& ()- " 10%!5& ()- "109p!5& ()- ~10%!5& ()-)2v n_(
(%' (zZ:.4 ~109%!5& ()- RgICIGARETTE Test
‘ Control Test as % of
Component Mean RSD Mean RSD Control
Limonene 21.9 13 20.8 10 95
Naphthalene 2.0 3 1.9 5 &5,
1-Methyinaphthalene 1.1 3 1.1 5 99
2-Methyinaphthalene 1.6 6 1.6 4 99
Neophytadiene 127.2 7 108.8 3 !
Myosmine 93 4 101 3 L. -'n, o
Pyrrole 11.3 6 9.6 6 - i
2-Acetylpyrrole 3.9 5 3.6 4 !
ndole 98 3 90 4 i .“‘3-5"‘
2-Furaldehyde 51.1 5 41.8 5
2-Acetylfuran 8.6 9 7.2 4 Ypaon
2-Furanmethanol 434 7 - 37.2 7 _ ;-':'_
5-Methyl-2-furfural 25.9 9 22.6 6 R Tk
5-Hydroxymethyl-2-furfural 118.7 3 1105.4 4 .- .snhp
a-Angelicalactone 23.0 7 19.4 13 g
Pheno! 79.5 4 71.9 4 o
o-Cresol 17.3 4 14.9 3
p-Cresol 275 4 24.6 4 T D
m-Cresol 12.0 3 10.5 4 L
2,3,6-Trimethylphenol 0.6 15 0.5 6 .
Pyridine 138.0 14 13.2 7 102
Triacetin n/d n/d
TEGDA n/d n/d
Propan-1,2-diol 126.6 69 85.3 43 67
Puffs/clg: 9.0 2 8.9 1 t
TPM (mg/clg): 17.9 3 15.5 3 "y
Replicates 12 12 |
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n$)%+) )/)2)3)vV:.4 " 109! -& 109%T5& ()- ~109%!5& ()- ~10%!5& ()-
109! 5& () -)?v n[ShapLk) 8 VYO Y& NICOTINE % Co co;
(mp/cig) | REDUCTION | (mg/cig) REDUCTION | (mg/cig) | (mg/cig)
25 CORESTA | CONTROL | 30.1 . .00 - 76.3 634
TEST 25.5 15.3 5.74 18.0 80.5 626
S0 CORESTA | CONTROL | 325 . 6.55 - 70.6 612
TEST 28.4 12.6 6.07 1.3 76.1 682
80 CORESTA | CONTROL | 29.1 - 7.09 - 819 629
TEST 27.5 5.5 6.21 12.4 74.1 672
180 CORESTA | CONTROL | 33.9 - 7.03 . 77.6 630
TEST 27.5 18.9 6.07 13.7 73.6 653
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tobacco rod, the wrapper having an inherent permeability

of 20 CORESTA or greater.

2. An article according to Claim 1 in which the activated
carbon particleg are of vegetable origin.

3. An article according to Claim 2 wherein the vegetable
origin is coconut.

4, An article according to Claim 1, Claim 2 or Claim 3
wherein the carbon particles have a mean particle size of
about 37um.

5. A method of producing a smoking article with reduced
sidestream smoke and increased perceived mildness during
smoking which incluces usgsing for the tobacco rod of the
article shredded tobacco and shredded reconstituted
tobacco sheet containing activated carbon particles, and
as the wrapper of the smoking article a material having
an inherent permeability of 20 CORESTA or greater.

6. A method according to Claim 5 including hand-rolling the

smoking article.
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1¢. An article according to Claim 1, 2, 3 or 4, wherein the
wrapper has an inherent permeability of 50 CCORESTA.

11. An article according to Claim 1, 2, 3 or 4, wherein the
wrapper has an inherent permeability of 80 CORESTA.

12. An article according to Claim 1, 2, 3 or 4, wherein the

wrapper has an inherant permeability of 180 CORESTA.



