
;e3e4O1JJK\L4LXO6OTO'/vi~~m~ 1 SMOKING ARTICLES 29 July 2002 This invention
relates to smoking articles such as cigarettes, cigars and cigarillos, and
is concerned 5 with the reduction of sidestream smoke from smoking
articles. Sidestream smoke is that which is produced when the article is
alight but not being drawn on by the smoker. Mainstream smoke is that which
is generated when the smoking article is drawn on by the 10 smoker;' the
chemistries of mainstream and sidestream smokes are different. Sidestream
smoke is perceived to be annoying to non-smokers, especially when a
cigarette is left lying as for example in an ashtray, and any reduction in
it 15 is desirable. The modification of mainstream smoke affects the
perception of the article by the smoker. The present invention uses
activated carbon to modify the smoke of a smoking article. Of course,
activated carbon has been used in smoking articles, and 20 for various
purposes, virtually ever since its 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    29 July 2002 2 of CORESTA, Vienna, October 196 and
reprinted in Beitrage zur Tabakforschung, Vol. 3 part 3_, pages 233 242.
This showed varying adsorbence of different constituents of mainstream
smoke by filter shreds of 5 different make-up. However we are concerned
with placing of carbon in the tobacco rod; that is, where it is subjected
to conditions very different from those in a filter. GB-A-1512352 shows the
use of activated porous 10 particles of carbon adhered to tobacco in the
tobacco rod to affect mainstream smoke. GB-A-1348580 shows a sheet of
reconstituted tobacco material containing activated carbon used as a main
material for making cigarettes which gave a reduction in particulates and
15 nicotine in mainstream smoke. As far as we are aware at present the only
disclosure of the use of carbon in a tobacco rod in a situation where
reduction of sidestream smoke was aimed for is in US-A-5092353
(EP-A-378774). However the aim 20 in that disclosure was to reduce
sidestream smoke by the use of wrapping paper of very low permeability (<
10 CORESTA units). To compensate for the tendency this will cause for the
cigarette to be self-extinguishing, pyrolyzed alpha-cellulose was present
in the tobacco   29 July 2002 rod. This pyrolyzed material was not
subjected to any activating treatment. No mention is made of any chemical
effect it might have on the smoke, and it 5 probably has little or none
because in the specific example the pyrolyzed material was cotton linters,
which would give a comparatively low surface-area carbon. The present
invention, therefore, is contrasted 10 with a11 of this prior art by
providing in a tobacco rod an activated carbon for having an effect on the
chemistry of smoke while not being limited to the use of low permeability
papers, and specifically not to papers of < 10 CORESTA. 15 Furthermore, the
present invention provides the addition of activated carbon in specific
particulate form in reconstituted tobacco sheet to the tobacco rod of the
smoking article in such a way that greater mildness of the smoking article
is perceived by the 20 smoker in the mainstream smoke, and at the same time
there is a reduction in sidestream smoke over a wide range of porosities of
the wrapper of the article and in particular with porosities high enough
that special precautions do not have to be taken to prevent self  



29 July 2002 c extinction of the article. Furthermore, the activated carbon
particle should preferably be of vegetable origin since they will then
contain minute traces of metals) which assist 5 in the firm adsorption of
(particularly) aldehydes from the smoke and indeed may chelate with such
compounds. These are compounds the removal of which is particularly
critical for improving mildness of perception of the article when smoked.
10 At the same time, however, the activated carbon does not diminish and
may even increase certain beneficial volatile components of the smoke. 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 a11. They are destroyed
to gaseous oxides together with the material of the carbon particle itself
by the extremely high temperatures (reaching up to about 800C) 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   29 July 2002 5 sheet then being shredded for incorporation with
shredded tobacco which will be the material of the tobacco rod. An
important application of the present 5 invention however will be in "roll
your own" tobacco blends, i.e. those which are sold loose and which are
wrapped in cigarette papers by the smoker. The invention therefore includes
within its scope a blend of shredded tobacco and of reconstituted 3.0
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 microencapsulated 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. Example 1 Cigarettes were
made from a mixture of US flue   29 July 2002 6 cured and Burley tobaccos,
cut rolled stem and expanded tobaccos, processed and cut to 32 cuts per
inch ("cpi"). Incorporated in the shredded tobacco were 200 of a
reconstituted tobacco sheet equally cut and 5 containing 30% of activated
carbon particles from coconut, of mean particle size 37 ~,m and ranging in
particle size from 0.5 ~.m 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 Z, 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   29 July 2002  regarded as beneficial to
the taste. A similar reduction though less selective is X seen in the
semi-volatiles as shown in Table 2. Example 2 5 Cigarettes and controls
were prepared using the same tobacco blend and reconstituted tobacco sheet
as in Example 1, but using respectively papers of 25, 50, 80 and 180
CORESTA units porosity. Sidestream smoke from the inventive cigarettes and
from the controls had 10 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.   29 July 2002 s TABLE 1 VAPOUR
PHASE ANALYSIS, RESULTS SUMMARY (Non-ISO 4387 conditions) Relative Peak
AreaControlTestComponentMeanRSDMeanRSDIsoprene30.8330.64Limonene2.3332.617B
enzene16.9516.53Toluene26.7927.34Ethylbenzene4.1184.58m-+p-Xylene6.0196.78o
-Xylene1.4211.69Styrene 1.5 28 1.7
i4Acetaldehyde9.449.33Propionaldehyde2.672.57Acrolein3.543.25n-Butyraldehyd
e0.4850.444iso-Butyraldehydei.341.24Crotonaldehyde2.692.562-Furaldehyde1.53
71.620Acetone110.2499.04Methylethylketone29.5526.843-Methyl-2-butanone1.671
,55Diacety!55.1550,232-Pentanone0.27G0.2542,3-Pentanedione3.393.25CyGopenta
none2.2182.218Furan5.735.442-Methylfuran3.943.932,5-Dimethylfuran6.366.43Ac
etonltrile12.9612.65Propionit<ile2.572.54n-Sutyronitrile2.582.512iso-Butyro
nitrile1.171.15Methacrylonitriie0.7940.805Pyridine1.3431.5201-Mefhylpyn-ole
1.4121.56Methyldisulphlde0.6280.568Thiophene0.1960.194Replicates1211  as a
of Control 100 11'4 97 102 108 112 112 112 98 97 ~f. 1 r.:..;.`.: . ~98 ~~
114 _. t 95 1 -., w ' 



95 ~' 101 99 101 98 98 102 96 102 115 107 I 98 highlighted values are
statistically significantly different at a 95% confidence limit (Student-t
Test, two-tall)   29 July 2002 TABLE 2 SEMIVOLATILES ANALYSIS) RESULTS
SUMMARY
glCIGARETTEContro1TestComponentMeanRSDMeanRSDLimonene21.91320.810Naphthalen
e2.031.951-Methylnaphthalene1.131.152-Methylnaphthalene1.661.64Neophytadien
e127.27108.83Myosmtne9.3410.13Pyrrolei
1.369.662-Acetylpyrrole3.953.64Indole9.839.042-Furaldehyde51.1541.852-Acety
lfuran8.697.242-Furanmethanol43.47 -37.275-Methyl-?
furfurai25.9922.665-Hydroxymethyl-2
furfural118.73i105.44a-Angelicalactone23.0719.413Phenol79.5471.94o-Cresol17
.3414.93p-Cresol27.5424.64m-Cresol12.0310.542,3,6
Trimethylphenol0.6150.56Pyridine13.01413.27TriacetinNdNdTEGDA 2 lNdNd-dio
Propan-1,126.66985.343Puffslcig:9.028.91TPM (mg/cig):17.9315.53Re
licates1212 Nd - not detected Detection limits: Triacetin and TEGDA
1~cg/cigarette Te s t as % of Control 95 v' 99~ 99 . . _ r r-'Y ' V ;,.. :~
j .t~ :.,e . ..:.:~.. ::. ' r. '  " t ,,. -_:,'_ '. ;ar''' ~~. :!n t ~r, '.
r~:4 ,, . I :.. ..  .,,-' .'~. s. 102 67 ' -.' a Highlighted values are
statistically significantly different at a 95% confidence Iimlt (Student-t
Test) two-tall)   29 July 2002 ~o TABLE 3 Sidestream measurements
SAMPLENFDPM%NICOTINE$%COCQ=m ciREDUCTIONm ciREDUCTIONm cim ci25
CORESTACONTROL30.1-7.00-_ 7G.3634TEST25.Sl5.35.7d18.080.362650
CORESTACONTROL32.5-6.55-70.66l2TEST28,412.66.077.376.1_68280
CORBSTACONTAOL29.l-7.09-81.9629TEST27.55.56.21l2.474.l672180
CORESTACONTROL33.9-7.03-77.6630TEST27.518.96.0713.773.6653   11 29 July
2002 CLAIMS 1. A smoking article having a tobacco rod which comprises a
blend of shredded tobacco and shredded reconstituted tobacco sheet, the
reconstituted tobacco sheet containing activated carbon: particles, and a
wrapper around the 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 particles are of vegetable origin. 3. An article according
to Claim 2 wherein the vegetable origin is coconut. 4. An article according
to Claire 1, Claim 2 or Claim 3 wherein the carbon particles have a mean
particle size of about 37~Cm. 5. A method of producing a smoking article
with reduced sidestream smoke and increased perceived mildness during
smoking which includes using 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.    29 July
2002 12 7. A method according to Claim 5 or Claim 6 which involves
preferential reduction in the aldehyde content of mainstream smoke. 8, A
kit for hand-rolling a smoking article with reduced sidestream smoke and
increased perceived mildness during smoking which includes 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. 9. An article according to Claim 1, 2, 3 or 4, wherein the wrapper
has an inherent permeability of 25 CORESTA. 10 An article according to
Claim 1, 2, 3 or 4 wherein the wrapper has an inherent permeability of 50
CORESTA. 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 inherent
permeability  of 180 CORESTA. .A .A&?.A..A.A%.A ..A.A
.A.A>+.A9l.A&V-[G}IBz~'\|wrmhc^Y]ca]ca]ca]ca]ca]ca]c:a]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]cRa!\8q C d   



3kGTY# V
,b}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]ca!M]jl<r7?o}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
]ca!Ris>(0>KL
!+!-!?!T!]!zupkf`[UU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca!]!l!o!""v$y$(%9%=%B%_%c%r%
y%}%%%%%%%=&J&R&z&|&&&&&&~xsmhb]Wzupkf`[UU]U]ca]ca]c^a]caU]ca]caU]ca
U]c^a]ca]ca]ca]ca]c aU]c a]ca]caU]ca]ca]c&aU]c
a]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca&)))****(*-*1*L*P*V*a*z********+#+&+3
+6+>+V+W+|++{vqlfa\Vkf`[UUU]ca]ca]ca]c^a]ca]ca]ca]caU]ca]ca]c.a]ca]ca]ca]ca
]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]ca
+++++,,,,_,c,f,j,,,,,,,,,,,,o---l...../|wrmhc^YTkf`[]ca]ca]ca]ca]ca]ca]ca]c
a]ca]c^a]caU]ca]ca]caU]ca]caU]ca]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]
caU]ca]ca //
////T/a///00w02131@1C1~12242233333344zupk|wrmhc^YTkf`[]ca]ca]ca]ca]c]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]caU]
ca]ca]ca&VdE s10%(&'()-L z10%(&'()-"S10%(&'()- 10%(&'()-@s10%(&'()-
10%(&'()--[dEFL 10%(&'()- 310%(&'()- @10%(&'()- &S10%(&'()-
10%(&'()-10%(&'()-G}dE 9'10%(&'()-3F% 10%(&'()- @#10%(&'()-
9!s10%(&'()-&3f10%(&'()- @10%(&'()-IdE9`310%(&'()- Y110%(&'()-3S/S10%(&'()-
L- 10%(&'()- F+10%(&'()-&@)10%(&'()-Bz{|}~bCfs10%Z&'()-"&S10%Z&'()- 10( 10(
10(:10%(&'()- Y7 10%(&'()-
f5s10%(&'()-'\dEbCS10%Z&'()-SL&10%Z&'()-F10%Z&'()-,,:10%Z&'()-&10%Z&'()-,
`10%Z&'()-8qdEbCf 10%Z&'()- s10%Z&'()-l
10%Z&'()-sf10%Z&'()-`10%Z&'()-Y10%Z&'()- C d    dEbC f,10%Z&'()-
`*10%Z&'()-`Y(y10%Z&'()-f&F10%Z&'()- `$10%Z&'()- l"m10%Z&'()- 3kDEFGTY_@
10%/&'()-!10%//&'()-Y 10Z 10Z 10Z y210%Z&'()- s0S 10%Z&'()- l.&10%Z&'()-Y#
V  a?_@!0@y 10%//&'()-mY 10%/&'()-m10%/&'()-l  10%/&'()-!\%10%C/C/&'()-
10%/&'()-    ,bdE_@!F !10%/&'()-Y  10%/&'()-Y 10%/&'()-
10%/&'()-z10%/&'()-Y 10%/&'()-MdE_@!F &-10%/&'()-F  +10%/&'()-Y
)M10%/&'()-F '-10%/&'()- %Z"10%/&'()-F ,#10%/&'()-bA! YLs!10%;
;&'()-lFt10%g&'()-"@10%g&'()-  



10/ 10/ 10/F 31`10%/&'()-,/ 10%/&'()-ylpzX6bA![! "10%&'()-!`! "10%  &'()-!L
!10%&'()-!V!10%&'()- YLs!10%g&'()-! YLs!10%##&'()-pZ[\]jluV7!3 &10%&'()-
s10%&'()-"S10%&'()- 10gg 10gg 10gg!1:10%gg&'()-  ! "10%g[&'()-<raBuV7!3
010%&'()-Y l10%&'()-FS 10%&'()-L10%&'()-!F 910%..&'()-
,310%&'()-7?odEuV7!3 !`10%&'()-g10%&'()-10%&'()-10%&'()-
`10%&'()-y&10%&'()-RidEuV7!3
3M10%&'()-110%&'()-/@10%&'()-'10%&'()-%M!10%&'()-# 10%&'()-is~_@!
10%(&'()-`10%(&'()-"@10%(&'()- 10 10 107S10%&'()-!5S10%,,&'()-v>z[9~_@!!Q %
10%1(1(&'()-# 10%(&'()-!H3`!10%((&'()-!L3`!10%,(,(&'()-
!10%&'()-!!10%((&'()-.;<=>KLqrS1!a9'10%&'()-&F10%&'()-"S10%&'()- 106(6(
106(6( 106(6(!V  +"10%6(6(&'()-  ![q +"10%;0;0&'()-  q
}oP1M10%8&'()-F"@10%8&'()-  10 10 10!69'10%&'()-&!I? 9'10%&'()-&!~Z
9'10%ss&'()-&  !+!,!-!@!A!kL21 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!
10%8&'()-}!S10%8&'()-S@10%8&'()-!s 10%I1I1&'()-A!B!C!D!L!M!R!S!hI/1
10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!)?
10%8&'()-}!S!T!^!c!g!l!p!yZ;/1 10 10%8&'()-}!% 10%8&'()-}! 10%8&'()-}!
10%8&'()-}! 10%8&'()-}!)?p!q!z!!!!!~_@/1 10 10%8&'()-}! 10%8&'()-}!
10%8&'()-}! 10%8&'()-}! 10%8&'()-}!)?!!!!!!!~_@/1 10 10%8&'()-}!
10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!)?!!!!!!!~_@/1 10
10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!)?!!!!!!!~_@/1
10 10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!
10%8&'()-}!)?!!!!!!!~_@/1 10 10%8&'()-}! 



10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!)?!!!!!""~_@/1 10
10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!)?"" """""~_@/1
10 10%8&'()-}! 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!
10%8&'()-}!)?""#"$"(")","-"iJ01 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!
10%8&'()-}! 10%8&'()-}! 10%8&'()-}!)?-"1"2"5"6"C"G"~dE01 10%8&'
10%8&'()-}!( 10%8&'()-}!)?  10%8&'()-}!0 10%8&'()-}!
10%8&'()-}!G"I"M"O"P"`"d"y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!(
10%8&'()-}! 10%8&'()-}!d"f"j"l"m"v"z"y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)?
10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!z"|""""""y_@01 10%8 10%8&'()-}!(
10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!"""""""y_@01 10%8
10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!"""""""y_@01
10%8 10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}!
10%8&'()-}!"""""""y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!(
10%8&'()-}! 10%8&'()-}!"""""##y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)?
10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!# ####$#)#y_@01 10%8 10%8&'()-}!(
10%8&'()-}!)? 10%8&'()-}!( 



10%8&'()-}! 10%8&'()-}!)#+#0#2#3#G#K#y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)?
10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!K#M#Q#S#T#]#b#y_@01 10%8 10%8&'()-}!(
10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!b#d#i#k#l#x#}#y_@01 10%8
10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}!
10%8&'()-}!}#######y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!(
10%8&'()-}! 10%8&'()-}!#######y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)?
10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!#######y_@01 10%8 10%8&'()-}!(
10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!#######y_@01 10%8
10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!#####$$y_@01
10%8 10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}!
10%8&'()-}!$$$$$$!$y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!(
10%8&'()-}! 10%8&'()-}!!$#$($*$+$9$=$y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)?
10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!=$?$C$E$F$V$Z$y_@01 10%8 10%8&'()-}!(
10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!Z$\$`$c$d$v$z$y_@01 10%8
10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}!
10%8&'()-}!z$|$$$$$$y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)? 



10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!$$$$$$$y_@01 10%8 10%8&'()-}!(
10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!$$$$$$$y_@01 10%8
10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!$$$$$$$y_@01
10%8 10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!( 10%8&'()-}!
10%8&'()-}!$$$$$%%y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)? 10%8&'()-}!(
10%8&'()-}! 10%8&'()-}!%%%%%%!%y_@01 10%8 10%8&'()-}!( 10%8&'()-}!)?
10%8&'()-}!( 10%8&'()-}! 10%8&'()-}!!%"%%%&%'%(%9%iH01 10%8 \$10%&'()-/
10%8&'()-}!)? 10%8&'()-}! 10%8&'()-}! 10%8&'()-}!9%_%c%r%%%%|[:01 1
Q$[!G10%&'()-%  $[!G10%i&'()-%' i$10%&'()-/  $10%&'()-/ `$10%&'()-/
0$10%&'()-/%%%%:&;&<&=&J&|obU4  Y"S10%5!5&'()-10i10i10i'   &310%i&'()-
$[!G10%&'()-%  $[!G10%&'()-% d $[!G10%&'()-%J&R&z&{&|&&&&fJ.4 `10%5!5&'()-!
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-  Y10%5!5&'()-
s10%5!5&'()-&&&&&&&~^B.4 `10%5!5& `10%5!5&'()-& `10%5!5&'()- `10%5!5&'()-&
`10%5!5&'()- `10%5!5&'()-)?v n_&&&&&&&vV6.4  `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_&&&&&&&zZ:.4  `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_&&&&&&&zZ:.4
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- 



`10%5!5&'()- `10%5!5&'()-)?v n_&&''' ''zZ:.4  `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_' '!'%'''+'-'zZ:.4
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v
n_-'.'<'B'D'J'L'zZ:.4  `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()-)?v n_L'M'V'Z'\'a'c'zZ:.4  `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_c'd'l'r't'x'z'zZ:.4
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v
n_z'{''''''zZ:.4  `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()-)?v n_'''''''zZ:.4  `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()-)?v n_'''''''zZ:.4  `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_'''''''zZ:.4  `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_'''''((zZ:.4
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_((((
(%('(zZ:.4  `10%5!5&'()- 



`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v
n_'(((C(I(K(R(T(zZ:.4  `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()-)?v n_T(U(g(l(n(s(v(zZ:.4  `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_v(w(~(((((zZ:.4  `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_(((((((zZ:.4
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v
n_(((((((zZ:.4  `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()-)?v n_(((((((zZ:.4  `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()-)?v n_(((((((zZ:.4  `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_(()) )))zZ:.4  `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_)))) )#)$)~^B.4
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v
n_$)%)+)-)/)2)3)vV:.4  `10%5!5&'()-& `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()-)?v n_3)6)7)8)=)G)M)yY9.4  



`10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)?v n_` `10%5!5&'()-
`10%5!5&'()-M)P)U)X)Y)d)h)uY9.4  `10%5!5&'()- `10%5!5&'()-)?v n_
`10%5!5&'()- `10%5!5&'()- `10%5!5&'()-h)j)n)p)q)))uY9.4  `10%5!5&'()-
`10%5!5&'()-)?v n_ `10%5!5&'()- `10%5!5&'()- `10%5!5&'()-)))))))uY9.4
`10%5!5&'()- `10%5!5&'()-)?v n_ `10%5!5&'()- `10%5!5&'()-
`10%5!5&'()-)))))))~cB.4  @,10%&'()- `10%5!5&'()-)?v n_ `10%5!5&'()-
`10%5!5&'()- `10%5!5&'()-))***(*E*|[:.4  % 10%!&'()-& % 10%Al A&'()-- P%
10%&'()- 0% 10%< &'()- K% 10%5!&'()- @,10%%"&'()-E*L*V*****|[:.4
&#Z10%%"&'()-& !3%@ 10%l &'()-,- 3%@ 10%%"&'()-, 0% 10%D!&'()- %
10%.!.&'()- % 10%Y Y&'()-****#+$+%+&+3+|obU4 F"@10%Uz#U&'()-10%"10%"10%"-
/10%%"&'()- $(10%%"&'()- t$(10%&'()- &&10%%"&'()-3+6+>+V+W+^+d+aAbU4 F">
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()- &10%Uz#U&'()-  Ll
10%Uz#U&'()- Y@10%Uz#U&'()-d+f+p+r+u+y+z+_#;c] b[#> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-z+{+|+++++hH;
c] b[#> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-+++++++cG';> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-;
c] b[#> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-+++++++_?;>
^#10%Uz#U> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-+++++++gG';> ^#10%Uz#U&'()-> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-;c] 



b[#> ^#10%Uz#U&'()-++++++,C';> ^#10%Uz#U&'()-;c] b[#> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-,,,,,,,_?;> ^#10%Uz#U&'(>
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-, ,!,",',,,1,gG';> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-;c] b[#>
^#10%Uz#U&'()-1,6,:,@,D,E,P,C';> ^#10%Uz#U&'()-;c] b[#> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-P,X,],_,d,f,k,_?;>
^#10%Uz#U&'(> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-k,o,p,q,v,{,,gG';>
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-;c] b[#>
^#10%Uz#U&'()-,,,,,,,C';> ^#10%Uz#U&'()-;c] b[#> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-,,,,,,,_?;> ^#10%Uz#U&'(>
^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-,,,,,,,gG';> ^#10%Uz#U&'()-> ^#10%Uz#U&'()->
^#10%Uz#U&'()-> ^#10%Uz#U&'()-;c] b[#> ^#10%Uz#U&'()-,,,,,,,C(;>
^#10%Uz#U&'()-;c] b[#> ^#10%Uz#U&'()-> ^#10%Uz#U&'()-> ^#10%Uz#U&'()->
^#10%Uz#U&'()-,,,,,,o---vU4 ^#10% >10%O#&'()- >10%O#&'()- ML Z"10%O#&'()-
>sL10%O#&'()- >10%O#&'()-Y'10Uz#U10Uz#UU10Uz#U-2.l....T/}\;vU4 ^#10% >
C9"Z"10%O#&'()- >y 10%O#&'()- > LFG"10%O#&'()- LFG"10%&'()- >
9m"10%O#&'()-9m"10%&'()-T/a/w00/101112131zm`S2 ^#10
>L:10%'&'()-:10O#10O#10O# 4 `&3Y"10%O#&'()-3 `&3Y"10%O#&'()-3 >
L&m"10%O#&'()-@!L&m"10%tt&'()-@31@1C1~11422|[:`S2 ^#10 > >,10%'&'()- R
@&10%?'?&'()-3 @&10%1'1&'()-3 >~B"10%'&'()- >10%'&'()-
>!@10%'&'()-2>33444|[:`S2 ^#10 > >,10%'&'()- > f`Z"10%'&'()- W
f`Z"10%g'g&'()- [ f`Z"10%c'c&'()- V f`Z"10%c'c&'()- f`Z"10%^'^&'()- Normal"
"Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default
Paragraph Font}F \=<#%()1.168:<>@BDFHJL\]!&+/4'()*+,-. Y piq
A!S!p!!!!!!""-"G"d"z"""""#)#K#b#}#####$!$=$Z$z$$$$$%!%9%%J&&&&&&'-'L'c'z'''
''('(T(v(((((()$)3)M)h))))E**3+d+z+++++,,1,P,k,,,,,,-T/3124/0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocumentO
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


