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SMOKI NG PRODUCTS CONTAI NI NG ANTI OXI DANTS TECHNI CAL FI ELD OF THE

I NVENTI ON 5 wo99n1s5e3Bhe present invention deals with the conbrmesssmssnf
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- especially to
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- Tobacco is a substance consisting of the dried | eaves and stens of t he

pl ant N cotiana tabacum Tobacco contains the drug nicotine, which S

f very addictive. Wﬁﬂmmh Anmerica and now is grown 30
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regulatory agencies as well as the public constantly react to these
scientific and epidemiologic evidences. Tobacco is indeed a worldwide
public health hazard accounting for significant morbidity and mortality.
Although smoking places an abundant oxidant insult to the oral cavity

20 respiratory tract and lungs, evidence supports the notion that the oxidant
burden is on the entire organism of the smoker. Smoking promotes
development or enhancement of atherosclerosis, causing cardiovascular
disease, chronic obstructive puimonary disease, recently labeled
“smoker’s lung,” cutaneous damage, especially to the face, called

25 “smoker’s face,” and various forms of cancer, including carcinomas of
the mouth, pharynx, esophagus and lung.

Tobacco is a substance consisting of the dried leaves and stems of
the plant Nicotiana tabacum. Tobacco contains the drug nicotine, which
is very addictive. The plant is native to North America and now is grown

30 worldwide. Tobacco abuse has been identified as the single most

preventable cause of disease, morbidity and mortality, for tobacco smoke
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5 contains many toxic chemcals, in tar and gas phase snoke.

There are t hM&PHIFBAci pal ways to consune tobacco: 1) snmokPAEFUSEII6H0

chewi ng and di_ppi ng, and 3) snuffing. Fifty mllion Arericans snoke,
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acts as a trap for tars in cigarette smoke. There are an inordinately large
number of free radicals, greater than 10", in each puff in the gas-phase

25 of cigarette smoke. While oxidants in tar are stable, those organic
radicals in gas phase smoke are reactive carbon and oxygen centered
radicals with extremely short half lives. Other free radical species, such
as the aldehyde species have longer haif-lives and may be more
deleterious, resulting from lipid peroxidation. Interestingly, .

30 concentrations of free radicals from tobacco are maintained at high levels
for more than 10 minutes and tend to increase as tobacco smoke is aged.
It is thus considered that these gas phase smoke oxidants are in a steady
state as they are both continuously formed and destroyed. The latter
reactions are similar to those noted to occur in smog, pointing to the

35 extra noxious stimuli to primary and secondary smokers in atmospheric

polluted environments.
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5 In other in vitro studies, gas-phase cigarette snoke was assessed
inits filterwdsamsbssvhol e (unfiltered) states for oxidativepef/usshsson
human - plasma. Investigators noted the preval ence of ‘lipid peroxidation
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to DNA. Free ra r?gida@gﬁj@%ﬁq%g%%g)zmants A 985-RhaRE 92@33%% i on of
singl e-strang bgesiges iflipbpteins aBsodiarakaith atherdgehesIDAG Tdted@ BBFeidt | ONS.
Cells exposed to ionizing radiation and cigarette snoke have al so been

. i
* dempnstrated t otheanesgistic effeatetireduced glytathiene, pad asperbin.aeid or asesrdic t he

frequency of Oré’éiafb%?i%ﬂ\‘?%uch a?]ﬂ?é?rpgﬁﬁf's‘?"are g@ﬁeeﬂ#&%'ﬂrﬁfbﬁg\@gogﬁéﬁ n

t obacco users. crophage cell's an rophils
phagocyti c act i oxitgntddndstb ameliotatinig and tielagingcthe |iedowans piffects afy bur st

reaction, which_is dependen n the plasma nenbrane NADPH oxi dase. The
oxygen radi cal °PaCRRFM n°rb8ra§'ré}@mﬁﬁ&n?d'eﬂf'éarr{gjycf@mﬁ“abwsuper oxi de
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their exposure to inspired particlies.
3 - WO 99¢vteskeletal structures and to DNA. Free radical damage to DNA has

PCT/ US98/ 16940 been measured as formation of single-strand breaks, double-strand breaks

25 and chromosomal aberrations. Cells exposed to ionizing radiation and
cigarette smoke have also been demonstrated to have an increased
intracellular DNA damage, hence the frequency of oro-pharyngeal,
esophageal, and pulmonary carcinomas in tobacco users.

Macrophage cells and neutrophils have their phagocytic activity

30 associated with the so-called “respiratory burst” reaction, which is
dependent on the plasma membrane NADPH oxidase. The oxygen radical
may then be transformed to Hz0: by superoxide dismutase. Clausen [full
citation] showed that smokers have a higher respiratory burst reaction of
alveolar macrophages and peripheral neutrophils than non-smokers and

35 the former aiso have higher incidence of oral and respiratory signs and

symptoms than non-smokers, due to their exposure to inspired particles.
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i burst" teaction in snokers supplenented with oral nmega doses of

ant i oxi dant $ oFber‘respiralry kursgesction may alsa destrapcelesis fbarsidup W th 10

£Vi ' E and_C d, bet a- | :
Giner 1 nvesti gaprsaPdieisaaeRl o dhsldhe e RS Bl Bade ahRL1 b
al veol ar nachr eRpsiaesit vidwgamyh itkatfaldedrease oflthecaffectgsfsthp fasspidatary

unfiltered cigarettes is a potent inhibitor of their G 3P-deh ﬂrogenase
enzyne, accounbufRy” reactioRdgsinekes awlﬁWEE‘ﬁeGn‘{‘"tér%ﬁ'a’BP? f’ﬁ?‘%ﬁjé 15

1 bl ocki ng of enmsfaggh{sw‘%wedgr_ Q%ﬁh%@n%&m@iﬂ&ei@aﬂﬁq@i%{w

| afforded by the su ur amno acid cysteine. Evans and co-workers (arch
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| prevention, |i @gnbitbh Hthor0BUTS,SPI79)(Thakéithidh] studied! &igfeéte dfffeur ungs.
This is a protective feature to maintain normal 30 pul nonary function, as

|
| the respirat or ytypesgtieigacgste tersion B iahibitiospfetiis enzyme, by HagROYar t i al
j pressure of Oxys%ﬂﬂio%@%fﬁfe g%&h%%§5¥cf§ﬂ8§§p ﬂ\%xeconclnﬁfegt}ﬂéﬂe
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i pollutants. Because of thel cess to the environ skin
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1 i1 nhal ed gaseous, and rticul at mattgr Raq,t Lcul anly i ) l%ot h_act iive and 35
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PCT/ US98/ 16940 in remoxingdthis ihibitosc &regn (il citagionlamalsashawin B ai r way
l'umen or fluid gfByective role on alveolar macrophages from cigarette smoke by both
25 reduced glutathione and by L-cysteine. Both these antioxidants are
sources of protective sulfhydryl groups.

The lungs have adapted biochemical enzymatic and non-enzymatic
antioxidant systems as prevention, limitation or reversal of oxidant
damage to the lungs. This is a protective feature to maintain normal

30 pulmonary function, as the respiratory tissues operate in an environment
of high partial pressure of oxygen and are continuously exposed to
airborne pollutants. Because of their access to the environment, like the
skin to oxygen and ultraviolet radiation, the lungs may be damaged by
inhaled gaseous and particulate matter, particularly in both active and

35 passive smokers. Lung injury may produce alterations in the tone of both

the pulmonary and tracheobronchial circulations resulting in plasma
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accunul ate in al veol ar spaces, such as occurs in adult respiratory distress
syndronme (ARDS). Bronchi al hyperactivity, as in asthma, nay al so
{result fromtMEsWASS cytol ogical injuries, ultimtely cul RCTIVEBISNE4D N
{reduction of pulnmonary 10 function, as evidenced by bl ood oxygen
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factors in bronsmdadbmeIARDS)Lr r esponsi veness and inflammatory lung injury.
As in other tissues, anti oxi dant enzynes in the |ung include superoxide

di smut ase (SOD), Brapehipl RynarAgtivitys as a&qha@:mamkmg@ﬁt fremothese and
catal ase which cytdldg‘u‘éﬂ%'b%&i@,’Qﬂtﬂ'ﬁ@t@lyp&m%éiﬁwgtiﬂ ré8tion ﬁ@rq{o%%ﬁg' on may

al so be catal yzed y “'sel eni um cof act or enzyne gl ut at € peroxi dase
usi ng reducd@ 2funcgipor as Rvideecqddsrpiond oxygebdesatusaticd andilddabne per oxi dase

ue) ng reduced Scelriyipdh fr Bi8A diade. TG SHhe SARGRe OfwokeRs Byt o

thiol tripeptide, glutathione (GSH), plays a vital function in
mai ntaining the integrity of the reactive oxygen 25 species-free radical
sensitive cellular gue oxidizing, spegies. asdpdytadsky inhaled toahageehsmeke,di r ect

role as an anti r@aé}'h [ [ ... well as a
cof actor, as afgiraemant?%hgg.&@éi%ﬂgagﬁg%éﬁ%féﬁﬁib@Ch’a' br onchoal veol ar
| avage fl ui d5 |wypertdsppnsigehass andi idflamchatorytibng injunc eAs in other tissG&s; but

its cellular concentrations for gntjoxidant activify |, maintained 30 in
equi I i bri um by THEXIENANZYMEE &N ﬂf%@@gr'ﬁaﬂé? égg‘?r%tﬁ%s‘hﬁ’i“H&sﬁlAﬁplmas t he
source of reducihgresphverisatiperoxiyi) hydrabes pefoxiddaf® _helidsa\which

including malnutrition and severe oxidative stress, as in snoking, cells
may becone i nj ufedyceshydiogen peroxide to watem cFhig geactionymay iatsonkbe catalyzed

pl ayi ng an antigQxi ' ' s (vitamn
O part foutar 1§ PERR Eofbctdl drPfme il ght Deltifods 7 RELES

t el eol ogi cal2Dy, glutathionpr(&Stthasiansutistylate o Ghetathiend permxidase may also
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PCT/ US98/ 16940 _’%“Fﬁ?lﬁ’e”%&?"ﬁﬁﬁ&r‘?e SergsRending Algobplsiaise usingradvced as free

radi cal glutathione.
The ubiquitous non-enzymatic thiol tripeptide, glutathione (GSH),
plays a vital function in maintaining the integrity of the reactive oxygen
25 species-free radical sensitive cellular components. This is accomplished
through its direct role as an antioxidant, in its reduced (GSH) form, as
well as a cofactor, as aforementioned. GSH has been detected in
- bronchoalveolar lavage fluid. In cells, GSH is oxidized in this process to
GSSG, but its cellular concentrations for antioxidant activity is maintained
30 in equilibrium by the enzyme glutathione reductase, consuming NADPH as
the source of reducing equivalents. Under states of GSH depletion,
including malnutrition and severe oxidative stress, as in smoking, celis
may become injured and die.
Other non-enzymatic molecules playing an antioxidant role in the
35 lung include the ascorbates (vitamin C); particularly in the extracellufar

defenses of the lung, as teleologically, it is present in high concentrations
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- scavengers al so react with oxidized glutathione (GSSG to reduce it to

GSH. Al'so, in the lipid nenbrane of the cells, the hydrophobic al pha-
t ocopherol s (VPO E), acts synergistically with vitam nPCTUSI¥IGHODI t

lipid peroxidation, as may be induced by cigarette snoke, by actively
10 scavengi hg inithe pulieeraly @iryvaxriing fieid. fAsaerbatas ealfee radical Vari ous
studi es have c LOPRA | . yarious
organs resul ti %&%wggg%?gg sn&b?}gﬁﬁgﬁﬁﬁﬁgéi(éégﬁ% trgdrf{/cler'(t) nt al

factors and thu@SKHonilsouie the lipidenembrane of the delie, thelhyidcophobihaihah of al |
countries. Significant norbidifty and nortali result from 15 . snoking

t obacco from c!tﬂﬁ?%t??rt??, WH‘?’@H} é?'/ agﬁds\ﬁ\eb%'fét“éé&'é “I"%f‘;ﬂta%‘%& to '"'.“ﬁéft'ﬁ’éﬂ ogy
from bot h snoki ggomiadtiehesy ey behRdsced hPLidanite! Sfbike, by activefj es have
strongly inplicated tobacco in the pathogenesis of at heroscl erosi s and
coronary ar fler ysasiveeging lipidhpripxides and @therrfrerieadicals. mal i gnanci es, i ncl udi ng
or o- pharyngeal and e asl ronic cigarette snmoking is
associated with app%ﬂéﬁgg%@% fr?ageuee ‘?é’;{gé%tgﬁghe %pﬁﬁéﬁ%ﬁ ﬂﬁ%%%?‘(‘%ﬁé t8amage.
Measur enent i n vadrioud, organsresaltiig tfiois telsacto smokevard other aBkiod¥i dants or of

by- products of free radical netabolic processes are supportijve of
tissue oxi dant H&ﬂ@@@qnﬁlgﬂg°ﬁaﬂfgﬁéﬁé‘sqr§m89 tg #xpgAstoll on thespuhliss

- associ ated Wi t hdAPa8CA SSIHIEY SighisRaNME ﬁﬁ%ﬁﬁﬂ{rahd&g@ﬁ@%&n %V‘aﬁgi ]

exanmple to be cited is one of the F2 isoprostanes, prost ag
2a, a st abl d5prsrooking debadcpifrom eiaatettes, icigarsmand bipesapntdocat ©agled by

Theavy Sirokor atnBloBY Hrtiott iBeing i e B thekoo? Kadditiofigid,
mat ched, non- snstdies tave stlonglytimplitated @0badtiol inrthe fpatiayenagis wft h or 30

W t hout sw tchia}% to ni cqtigg gatches, reduced the urinary |evels but not
to the normal r3thEESCclersis aRd cofonaNeartendisease, BMpRYserpd and vaggus o

smoke, reveal e%h@glﬁnatn%r@', iRy aitor-a%argvgg@an_aﬁagp&hg@%ﬁ?friggg%iafsam nC with

its known anti oxi properties reduced urina a levels,
suggesting 28 vEbwninipiparettei ssnokifg isxdssaniatethwitheappeatdnee wddree @dicals

St udi es have esi| t o] r 3,000 .di fferent
St £ et e, SRSt LARREES ABReRE B'ec PR ana clbil
6 WO 99/ \ldrfidfs antioxidants or of by-products of free radical metabolic processes

PCT/ US98/ 16940 5 carcjnogenic an%@gggé@%enerate free radical species.

Most of these 3re SUBRBBIYSSY ¥Psye o gein Ep pathegenesiy elivargusst r eam

and si destream diseases associated with tobacco smoking and environmental pollutants,

25 An example to be cited is one of the F2 isoprostanes, 8-EPl-prostaglandin
2a, a stable product of lipid peroxidation, which may be assayed by
chromatography in plasma or urine. Chronic smokers, particularly
“heavy” smokers, have higher urinary levels of 8-EPI-PGF 2a, than
matched, non-smoker control subjects. Cessation of smoking with or

30 without switching to nicotine patches, reduced the urinary levels but not
to the normal ranges. Further studies, while subjects continued to
smoke, reveated that oral administration of ascorbic acid (vitamin C} with
its known antioxidant properties reduced urinary 8-EPI-PGF 2a levels,
suggesting in vivo suppression of oxidant damage in the body.

35 Studies have estimated that tobacco smoke has over 3,000

different constituents, of which a number are toxic, some are
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t obacco snoke. The former is that volune of snoke drawn through the

nout hpi ece of the tobacco product during puffing while sidestream snoke
is that snokewem®ni0st from the snol dering cigarette in bet WBEHUSW16YUf f s,
Al tthough tar and nicotine are retained in the filter of cigarettes,

this applies 5na¢aﬂcy\0t99“?9a¢ﬂ¢sma§&rﬂe§ﬁfﬁ¥é frepadicebspriiehgMastad thessy non-

filter cigarett Sémp%ra ow y ‘?mﬁ@b?ﬁkB%a\léq_@a?&tF@JrK%ﬂh%de%ﬂ’éSﬁ\d
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f t d | t t es, wh th
ronfilter " Eueegnpt he habed Brodlet aulibaiREB Ve $pHAD nt 1 but or
to envir Onnsmo&{a .§§?A&esmﬁief &ﬁ&teragfraﬁ.tdhetmomw@e.g%%é hebétwwﬂ smoki ng

counterparts, so called secondary snokers. The |ower rates of
consunpt i on B pu@far e&lt?wgmilahandgﬁc@mka!eybﬁlw inakherfiter i pigarattese 20

oo POl 20 e ol oM S ISP SR M i e SIS0 1

I potential of to oduced 1 n si eam sno

di mi ni shed | eveliter Bigapattest rlﬂamsmk&sr’oykesmkssttg\ Iscalsqy inedridedip bedwoerl and
filter cigarettes. bacco, A whet h ked as ci %g{ettes cigars

or pipe causes Pothiviewbandin HM'&%YP&?‘gaTquh BY"&]"Q'CE}W Issieseto
smoke has two efa.%affgamaﬁ% € coripoheA! RldiddstitanPbiBE aré Rof he_mout h:

} when it is i nhal'®d moker and on its exit during exhalation.
Leukopl aki a, 1% isiymfanamtlyrrddnw inHiilter qigarettes wheneconpared touthek anon-filteras

1 found K tati t of 30
| Smoked tobaceo, ShunfarbatS G ké Aabdticars shdRe ' B ilol chBfintaNN" "L O o
] tobacco abuse. /éhwembntaeukméakffectirsg BothethegsmaeKer| andetiemork-¢raskingave a

mal i gnant potential, requirin bi 0 of the lesion to rule out cancer.
Leukopl aki a may GPHQF%B%“%rsq %5@3\%088%@'@?5#% Sﬁ‘edgé’ebf ategi®fcco

products is di Sf‘cgﬂgmuadn of eigarettes (N high sPkeNA¥IdS Ha8 A freGadieriheof the

oral cavity are diagnosed annual Iy, accounting for tw to four percent
of all new c2thcédndoor@adiutants of carcinogenic substances and free radicals generating

WD 99/ 15035 . :

PCT/ US98/ 16940 Potentinl of pohagep smoke,produced in sidestraam smoke, albelt thejr ¢ of
cases di agnosed diministasanigadls yn Freaisstreaim gmoke by sitiokingddw yibld tobsedosnaj ori ty
} of these patients are users of tobacco products. Qther risk factors

i ncl ude al cohol aMdfilter cigarettgsy (i onal defici enci es and poor oral hygiene.

Tobacco, whether smoked as cigarettes, cigars or pipe causes
25 caommon untoward effects in the oral cavity. Tobacco smoke has two
chances to exert its deleterious effects in the mouth: when it is inhaled
by the smoker and on its exit during exhalation.
Leukoplakia, a tobacco induced white patch on the buccal mucosa,
as found in smokers, Is a localized irritation due to direct contact of
30 smoked tobacco and it is directly related to the frequency and years of
toﬁacco abuse. Although leukoplakia is a benign oral lesion, these have a
malignant potential, requiring a biopsy of the lesion to rute out cancer.
Leukoplakia may regress or resolve completely when use of tobacco
products is discontinued.
35 Over 30,000 new cases of cancer of the oral cavity are diagnosed

annually, accounting for two to four percent of all new cancers. Oral
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§ Tobacco contributes to other oral synptons or pathol ogies of the 10 nouth
and teeth. Tobacco nay cause halitosis, nmay nunb the taste buds,
interfere.wit¥AM8*Rel| and the taste of food and nay stai RCTASINE40  ang
contribute to_dental r| e Fgr exanp snokers have nore dent al

tartar (cal cal uSpn Fﬁ"a Q-BrEents e?&haY@@baf‘g onlys Bals € Gasen diggnpsad
destructive per 'aﬂﬂgaﬁ\ﬁhaﬁéﬁq}vﬂe“a‘?%§?\n@ad FHOgfRat ﬁf%?orltg‘%ttﬁe%%@édtg' ng 15

ul cerative gingivitis ("trench nouth") iIs a destr
i nfl ammat ory corfige useis efctebaeco gradhicts.y Otherciiskafastare lscmdeak:ohﬂ/\mtbdseng of

 the nasal and s|@%l%?ggﬁpﬁ?\%{%¥)&2cg&wssoc| ated, purportedly, in

i ndi vi dual s who are Li ke

cigarettes, evi dencestamm tovatribategatosothe e ofd| SPrriparhne o%fiﬁﬂ?&oéidgbﬁthé/e
Ci gar and ci gar ette snokers hq@gaa simlar increased risk fo oral and

| ar yngeal % e BOYHh ang,teethy SHHMEY canse ’\?ﬁ?"é'spmnt’@b the tagtent r act
| cancer of the | Ys, ATBAHYRORRNARE sﬁﬁrlcarﬂvﬁ‘l%ct'dh @ oo %o maxﬁt:a?{\géét%

cigarette tobacco is generally flue cured with a resultin

aci di ¢ product, andecasitibite touddntyl casieso For fexampley amsokeesitiave niwe dentdidl y 25
al kal i ne. At thi H e is rmr rea absorbed. Unlike CI garettes,
cigars are |ess *ﬁ%ﬁb{%‘h lﬁ s)éﬁan ngpfm eLs- ng bﬁ?ﬁ%is 39 ASsacited With G gar
snmokers nay 5pemsmeﬁwbeﬂm‘mﬁg(g@nﬁlMﬁe'aﬁnﬂ%omn%c&btﬁ&%ﬂmg sone
actively inhale very little of this snoke;, however, in non-inhalers,

their nicotih® I%%ng?rﬁy’gbﬁt'%(é(ﬁdlc@d“ww) ifca destructive, Medebt i on, as 30
ocours in i gar GhiienRARG OnafldbedRIg .myaa TG sindigl!. 8lelflo!c
e ora Vi '3'7 I(gc I

cigar in the nouth, exposing t nicoti ne
absorption. Thughe maelmndt $ious oiembrgaes hawesy alsndﬂameasancnatmﬁl pupgortedly gheat er

snoke burden of | Q e ated free radicals in t he
oral cavity whi dﬁég%gg[s §§ 5@ % 3?38@?%"%% Oke.r i sk of oro- 35
§ pharyngeal cancer. Ltike cngaretteﬁaéﬁdémfsashﬁw& tieat! digdrs el a@&rt%ﬂlccaﬂdJng

di sease have_been known
WO 99/ 15035 20 add!ctuve Cigar and cigarette smokers have a similar mcreasngtslqmg/ 16940

5 1o be end st aas SRMAHREE 65! b6t 83 il ARNSR al HB1d BRrkapS contain

carC|nogens and snoki ng 1 nduces al so a ree ra reac
respiratory tracentigt papaer afithe lwng.tmmwsemmagdwvaaumapdisemr y

| "tap ni oot ne whres ofRefiitiaRess bORARRE 38 e tirnBinemuhs
acidic product, the slower curing methods for cigars render these mildly

25 alkaline. At this pH, nicotine is more readily absorbed. Unlike cigarettes,
cigars are less homogenous and vary in size and nicotine content. Cigar
smokers may spend an hour smoking a single large “Havana” although
some actively inhale very little of this smoke; however, in non-inhalers,
their nicotine levels may be elevated with no toxic co-absorption, as

30 occurs in cigarette smokers. Cigar smokers also commonly hold an unlit
cigar in the mouth, exposing the oral cavity to further nicotine by local
absorption. Thus, consumption of cigars may produce an equal or
greater smoke burden of exposure and locally generated free radicals in
the oral cavity which create deleterious effects and a risk of oro-

35 pharyngeal cancer.

Carcinoma of the lung and chronic lung disease have been known
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1 10 studies have been done in various countries to show the differenti al
t effects of tar content, anount of cigarettes snoked, type of tobacco

1 snoked, and usw®fisd3sl ters on oro-pharyngeal and | ung cancePCTiusis/icsso

i cigarette snokers. The effect of snpking cessation on these respiratory

di seases has sal ¢® bbasil stage somplitatibnslsf c:garette aurmf Nicotinpitadsaddrainl i ni ng
along the respiratory air s there rork of mﬁro vessel s

ch
whi ch carry sysFafRRIGANSAD ?’Bﬂ'f‘f‘ﬂé“%éla'“a f'éﬁ?dr FrRasbieg iR

arteries. These ?ﬁ% 1y PARY both rSWEaENé't@'ihé%réiaﬂaryngemauh‘ibrﬁ?ﬁb' eit to
mai ntain the protective functions. Vascul ar | eakage of protei haceous

plasma is a car dlmsesatﬁl net’p*pﬁlamf&lopdzw toheccaabsse.okigarettediters t he
source of the st}

differential in h?ﬂ 5‘2‘{05 %d%lglgrt‘ﬁtgtg‘,gcﬁf%haesfu %ur{‘%gf aéﬁge'ﬁ{oé% is a

uni directiongd Quidies Haﬂ@bsmabne whistolcesumeies t6 Bhow the differehditense and
I nfl ammat ory response. This exudation thus results froma vari ety of

i nhal ed pr ovocatefiggts pﬁ@rmnﬁ@tnawansotzﬁ@@f@sﬁsssmgh%stvaf tebagGocu| at e
matter, and bacleiddy, bhd g oHiefilRYsn oRbGAIAmGEE §nébu rif cdrcB? rigk in

defense initiall'y I's hon-injurious and reversi over e m ng or
chroni ¢ and per siigarette spickers.i Thaeffeobat smokingkeessatiomohahesmraspiratmnt al

pol l utants, may gause danage fr m t he oxi dative damage of t he
| eucocytes, ot hé1S83FEY P%g]%e??%e“ 'mﬁe% ‘frs agents. 30 As al r eady

noted, cigareste snmokinagr ﬁ?é’e;ﬁlﬂ@ﬁhtImlﬁ?Taitﬁlgettﬁrl‘esplratosww%%@ﬁé?ﬁh@)é known
as chronl c obstructive | un% di sease cul m natin in e senma. Sone

clinical obser vdighoreswerk of nigio vRssels whtcécciag%wsteml%mﬂ terartbe masaly ed
froman i nher’ ! ShdWadneoBt d&ﬂamai'amés THelsE Yot Brdvide putrithii td fhEPST N

deficiency. This erit onozygous al pha protease
deficiency, res uhu@osantoeetmb}esena mdjataim the protectivehbigetipns &assular  who

stoke at an earl of age:  Lhar, 13,4 15, h9PACS Qa0 gk BPRUMALLRY

PCT/ US98/ 16948  infidmmatibalivhatever ithé 61 iceto fd®k atimul SOKERGiNgebatso | N
I npai red | ocal protease i nhi bitors which function to Rr ot ect pul nonary

elastin ti ssue smoke. Becausppfsiifersptial i hydrasigtie nepssares this %I?Uélaﬂﬁg o
bronchal of PUlSTRIALYs a unidietBBRA%butlnalY mnﬁfﬁFWh%fBé’mﬁ-ﬁ fhpbifand

pl eural exudat es occur consequent to accunu lon | oca eucocytes
in response to tdederise amperﬂafnmatetv ogspginse aJdis emda’cmmnswmwtspﬁoMens in

| nfect| ]9 3?1 c'? : 2ﬁa\{sa§|e%of in(t{[aie%cg'r%gbgé nshlthud r{g RS')l(igBQ%EXRwica s,igta%eg,l ood

cells’
25 particulate matter, and bacteria, to the airways’ mucosa. This first line of

defense initially is non-injurious and reversible, but overwheiming or
chronic and persistent stimuli, as tobacco smoke and other environmental
pollutants, may cause pulmonary damage from the oxidative damage of
the leucocytes, other free radicals and noxious agents.

30 As already noted, cigarette smoking may result in the sign-
symptom complex known as chronic obstructive lung disease culminating
in emphysema. Some clinical observations on the untoward effects of
smoking are derived from an inherited multi-organ disease called alpha-1-
antitrypsin deficiency. This inherited homozygous alpha-1 protease

35 inhibitor deficiency, results in emphysema, but occurs in those patients

who smoke at an earlier age, than in the tobacco smoking population
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conbat the del eterious agents or putative m croorgani sns, which cause
the rel ease of h;/dr?oﬁgen peroxi de and various enzynes, i ncluding
{ myel oper oxi d¥8&13% o extra-cel lular fluids. These nyel opAYHHYLEY are 15

able to catalyze, hydrogen peroxide in_the presence of chloride ion formng
| the strongl ygre‘é(gwwe&gﬁ)w&“ﬁ‘fl%ﬁ%l §F\9§§P9a§ﬁsﬂl.ts Iompainedjoeddl; riptaase

ti ssue conponenhRibRBrs Whthunetioh Q@%ﬂe@@kmrﬁéﬂﬁy elastin tissue. 1h€ lungs are
very susceptible to damage caused by i nhal ed noxl ous agents rendering

a response to this ilnjpgtigntsywith agutesonse} osflaréraps aif bagnchialldr pulmdnanyl nonar y

vascul ar endot | r : | d,viruses al so induce
pul nonary i nfec %%érgs&‘ &%R%FO@Z%#BWO?@QW%VH}(@N?pmur?'é?g?%%o?‘ipufi ssue free
radi cal reacti agshseqderstniol svcusuldtioniocalyet RiUkocytes it ESIPONSE to the

Tel eologically, as _a front |ine defense nechanismto inhaled particles
and gases, tfle $RESHIG BHAUPYICAOERT OLrREPPOFIRE RBhAGeRsINdBtactiousFisegneymat i
and non- enzymat jfacRBb Inpendid] of d&%&ﬁa‘fg)ﬂw i’@bt%gﬁ defls’ funcyﬁﬁ‘?é’ g

mnimze, reverse and even repair thi§ oxidant danage to the

respiratory tracombatdthie delpteriqisagentser putativedmicreonganisrisg evidcs causs e,

whi ch converts del eterio uperoxi de . radi,cal, to hydrogen peroxi de and
l catal ase which gofategge Hf_i‘?ﬁﬁ"oaeerprefmf'eeMF@'P."O%P&Y*H?%@PF g i on may al so
be 30 catal yzegybtoperhaddiseg) e eriraicBlulat HuRE N iTHaSe | %Q@fﬁ@a%} s ey
al so reduce |ipid hydroperoxides, products of oxidant iInduce I pid

per oxi dati od? taplate saElvze Rydsegen pergxieiinthrinsesenss afiehlasisler iop fofmingduci ng
radi cal s. Thus, j i L ' . a direct
ant i oxi dant andthgsﬁ B&H?(l)‘??ca:cg{r’@igﬁéétggg?’?!\)/éemgﬁ?};uécegr%?ds' pé'g%e%h%gkng%s%

mechani sns. | n tigsue qgomponests ghd phishiaoprotdssednkibitorsi. di zed but Its

 celfular concentr at bgn 8o @ale? G R LS dhnale BLELTEY iRaild®

PCT/ US98/ 16940 néxi6es agerts eeidemmgd Hispbhs® b6 thie H)GhASE respiratory epithelidl | S
noted as well that sonme cells have sodi um dependent up-take systens for

GSH, allowi R ceglisandPuyimenaey Yassulayeneatheiiom. aBerteria, fingbaet viruses
synt hesi zed GSHna{ ReiSRYuE Bamtdriady gwf‘é@{iérif?i ﬂn'alférreﬁ}etg%Rned e%'t)E( lve

oxi dative and free radi cal species” damage nthrs shion, éxtra- 10
cel lul ar GSH al respipatorytissuectsee sadical readctidns dnivarstidxipentieflahmdtey have

e ey 5 e, RSB AR kb S G er G e .

particles and gases, the respiratory tract and lungs count on active

25 enzymatic and non-enzymatic antioxidants defense mechanisms to
prevent, minimize, reverse and even repair this oxidant damage to the
respiratory tract and lungs. The former includes superoxide dismutase,
which converts deleterious superoxide radical to hydrogen peroxide and
catalase which reduces H:0: to water. This latter reaction may aiso be

30 catalyzed by selenium containing glutathione peroxidase which may also
reduce lipid hydroperoxides, products of oxidant induced lipid
peroxidation, to alcohols, also using glutathione as the source of red ucing
radicals. Thus, the thiol tripeptide, glutathione, {GSH) acts as a direct
antioxidant and as a cofactor in reactive oxygen species defense

35 mechanisms. In this process, glutathione becomes oxidized but its

cellular concentration as a reduced compound is maintained by the
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and | eads to cell Injury and death. Conversely, GSH protects cells from
the ravages of free radicals, working synergistically with the anti oxi dant

15 enzynes amslodresoss et ary vitam n anti oxi dants. p&Os®BAGMOIAL | C
antioxi dants al so protect the |ungs from damage resulting froman
oxi dant favosi n@latedlenwwnerglutaﬁﬁom beduesageVi t am n C) are free radical

scavengers in pul nonary extra c ular tissue and suyrface fluids and
interact with oxidi 3&5 FtEd 251V E’%‘fﬁé‘?e‘g%'rﬁ haye ?&Wr‘iﬂ%ﬁeﬂb“%@ﬁ%t hi one
it to its metabg)stembfar GEH, wRoMHg LA 1B JRIBGRLIYeR6UE BSH and

{ Vitamn C ascorbic acid, plasamaor role in human netabolism As an
anti oxi dant, i teflﬂ(&eéﬁt’@‘/tsﬂéﬂ?ﬁﬂzﬁdf@ theseby anhargingl areeljés abititycted by
radi ati on, t ob envi r nrrent al

ol | at ant's. Vi ¢SRS Plrlf rad B e oM s tashfElly sifaan

wound heal i ng. b&%hﬂanGSldlam protetts cellstourvigal. Investgdtivenstudiesativienst
damagi ng chem c arette snoking, including

%I\s assom ed mjth Clg

ni cotine, car bofWMRALRe n‘"ﬁ i GRrrelgtasoRaRI VIt coptegs 0T BSHR. nitric
acid gas and ot 10

scavengi ng rol e%ﬁgoﬁryc:rgg{hg ra f‘gﬁl?’fﬁ?f tlwpggé@nﬁvgg %%obﬂ'bﬁ% NADPH
enzyne systens ard igadsdesebinjuetiand dgathol QQWQIserII' GBS Mdten:nsrcelis frdthmay be

recycled to ab SSE. .pr,0cess, .of OXI ation b
Cynargrsti o oot Befe R el PEuBRSH BRRGE skhPiafsuftely b e puyicioags.
4,822, 8916) 1sef ensynies éd&tmﬁbtaﬁﬁmﬁnﬁﬁ aaﬂoﬂaamfs Vitamn C to denonstrate
|ts free radi cal attri butes. ette snokers often have | ower

pl asma | evel s of asd%?’b?'&zyéﬁ?t!f a“t"”fi‘l’\%l'ﬁs Sdectdhedupas frgmdampoe s.

Ginical and | nRgitingardmartokidsnca

PCT/ US98/ 16940 5 St?ggests t a{t srmvgpgg %y%@gl‘% %gerbaag%so 'taén IQCC)d

requi rement s anare free tadigal soaygrgessin n@nmnemeytra|deﬂulant|€swmand)euﬁwé ective

to the snoker. ential nytrient to humans.

Rel ative vitani fUigs and 'ﬁte}gc}-:ts&]ﬁ@yxf#évdaé}y Eﬁié'é’lnf] sgp]egqﬁtnqaﬁg UEH™And nucous

| menbranes, 20 gloedthidinedt tdks mMsrabalically btve feim 68\ feduddd mdsaiis at ory
tract. These 10 al t%| ops are reversible on oral repletion with vitamn

A or one of its ISFRIRIG &cid, D1Fyscd MAIPICIoAe Iy huwan metabolisat i nol
i s the transpor jsfaaldRtioxidaft, lY'pP@t@bfk el é?urph%mee‘ggbkﬁl Eﬁ%kﬁ%gnsﬁali%gr i s

its storageformlnthellver I N mucous menpranes vitamn
A deficiency haBy prdigtion, tobagas slegk$.rnar}shotf@nur§1a}ed br bwaliewedi s, after
ni cotine inhal a%\%\ﬂ%nﬁgal&%mtgrﬁs RAEITRK! O BAhotDc ﬁlagerh %%t%esns, Begsal ski

in U S. Patent
25 repair and wound healing. Vitamin also renders important protection

against damaging chemicals associated with cigarette smoking, including
nicotine, carbon monoxide, n-nitrous compounds, nitrogen oxides, nitric
acid gas and others. Although ascorbic acid may be reduced in this
scavenging role, the ascorbate radical may then be removed by the

30 NADPH enzyme systems as sources of reducing molecules. Thus Vitamin
C may be recycled to abate or lessen the process of lipid peroxidation by
its synergistic function with the tocopherols. Markham’s patent (U.S. No.
4,822,89186) refers to the oral administration of Vitamin C to demonstrate
its free radical attributes.

35 Cigarette smokers often have lower plasma levels of ascorbic acid

than matched non-smoking controls. Clinical and investigative evidence
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dated May 12, 1992, described the use of vitami n A conpounds so that
these may be transported by the specific nolecule retinol binding protein,
and thereby cwop®®3st hat vitam n deficiency w thout creati RETUSIAEM0evel s.
The 598 patent, which is herein incorporated by reference, proposed 20
~phar maceut i cal suggestsathabagokérsrreay hevel highed ascorbicsacig requireonerds taeds  of
. retinol as the active substance. Faor. th espiratory tract .in rticular,
" aerosol prepar PBﬁgp‘ftSWef'ﬁW @%ﬁtafﬁsvét%(ﬁe B}agpbéas%r(?t GHY e Osthe, @fer.
Vaterbury in U S PafligihinMis @ eSsendidBnutdiehetb Bumans., ReBitRe vitamimA ch i s
herein incorporated by reference, disclosed a filter cigarette 25
i ncor por ati ng adeficigsncyi mav afduerselyrafinet 160 skinBnd MUSPYH MEMIANGSt i ve

vitamn A prep ' | s thet t p Lges
stability overa‘bﬁydmb@hmg‘f‘&%ne lge‘?%lrce t eﬁﬁrggpg?@ P%ggsrmw}e%éj As in

U. S. Pat ent 1bo. alfer36onsa, reversible garozsitrepletibh ewitle gitémimA orrorfer ohits of t he
filter a rupturable capsule w.th a specifi e nount. of, tamin A .gand a 30
et hod of || nt r OB e VatieR 81 CREVRRTEBAY aNaatiE FeLRelis Yoe Fensaordnan
srmoker . Prior tgr {itgthini AGn BRsmid) OHildI8tihs! cipér is9@ StordgecfoRmtiatthy Gverpsul e,
so that the released active materials are dispersed with the filter,

| t her eby t heand imamugous Mmempraeessi Musosd) vitaanip iAyHetisiercyshakBegmssi ng

t hrough. The Fﬁﬁgﬁ LA tamn A
may al so be 35 {ﬁéé‘éf’@@&’?@ﬁ%%ﬁﬁ% In't ee?{ﬁo ogfgggnlgérlé‘{gé%vﬁ\az hr oughout

in droplets 15 premaligadhemscodal tasipnst hBiesatpkipjmei8. BategeNat i5;102,5880er

gg} |1§ng| mat ertligtleg’May 12, 1992, described the use of vitamin A compowas/ %é@%?tmg 40

15 so that the sjplilhéPle fanspbied by dhe Be@AS Molelé Fétints Biltbing RroteDke
passing through the filtering elements. Thus, dispersed and random

L distribution of anthéherehy colrpefiihat yitapinedeficiency withpuy eregtinatexigdevals. of t he
Vitam n A prepa i i

| i ougnout "t ne. 1t SPBAeeefl Heh | eR brooh el VRFeREOfibotled | (¢ 1
surrounded a6d phafmeceatcalrpreparatibmsiofitatimotdoaci or dtserstenssarl estersrof

Irim and coworkers, taught i.n U S. Patent No. 5.060,672, .dated Cct. 29,
1601, which i's FBMG! AS K 8F1h SHBRRP: (e e regeirafony Bt N PaTtigyRt. ci et
tobacco snoke fhédo8bE prEpaatidhS $60wPiLal uSE VRIS ipkdpysedidnid describBghani cal |y
and/ or adsorptively filtering materials and one containing a. 15 conpound

| having hi gh nucl eophVaterbuinW Sy Parent Nea B déBsdatedatune 6, 1982e are
chemical l'y reachjn(é Wi hdlehRcStbBRYAISY rbRRnd, Gidtiiselid HiRbEEgMte

25 incorporating a stabilized form of an aqueous emulsion of an active

WO

vitamin A preparation. This patent teaches that the method provides
stability over the length of time before the cigarette is smoked. As in
U.S. Patent No. 3,339,558, the cigarette filter contains in front of the
filter a rupturable capsule with a specified amount of Vitamin A and a

30 method of introducing it into the mouth and respiratory tract of the
smoker. Prior to lighting up, pressure is applied to the putative capsule,
so that the released active materials are dispersed with the filter, thereby
the Vitamin A is accessible to the cigarette smoke passing through. The
478 patent further teaches that the stabilized Vitamin A may also be

35 dispersed, impregnated in the tobacco or provided throughout in droplets
or beadlets through the employment of gelatin or other colloidal materials,
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One conponent contains an enedi ol structure, The patent points out that
the synergistic conpositions elimnate the excited forml dehyde radi cal
fromthe tobatesy/seske. 20 It has been noted that tarPGTAUSIHDE may be
reduced’ by using | ow tar tobaccos and cigarette filters. Oher efforts
have been di§ esoethatthe stabilizggedcYitaminokicandredeasily reniitainagdoy thecemoke t he

chom cal s to 1 tRpepib BPebditsne mubAHe Sefiils, TRUnOMRadlsed aphFbfedh, Caco”

al dehydes in t qhigeibotiby dfthegmutiniquid dréphetsraiiyt partitulate matter of the
w- ner capt o- al kal ene- sul phonat es, as well as cysteine and acetyl cystei ne

.in U S Patent Yiggmin Agreparptionds iagared thrgughaygsthe\{abageo Proppeoher ei n

| ncorporat ed binpsligHdiife ARBARG riaiBASId ARSr ¥EhRette Fhe VitanfidoR 1O

cigarette filters of cigarette holders conprising a filter
pur poses of 10edsurroundedxand probected i alrsethodeakin o siico-endapbelatonki ng 30

5\}]?2Le}tges. herein 'r‘ﬂ‘t&égﬁﬁiﬁgg%égbagg%ﬁé%ﬁ%égyS@b%%aﬁﬂﬂ‘@ﬁgs 1976,

disclosed a  ogt. 2, etd®1,fWwhichnis Geran irdorforatet B?'reféfer@bheé highly

snoke-fl avoring agents. They taught the use of inpregnati r]%a gr anul ar
activat ed car boeffigient tabgrsiocsrmekerflier. y They digslnsed |a qampesitioswithand t her eby
|mprove the shelbehddigaiihasor al&rpHbel MierindmtERER dAus bomalfieg: Fart

of the activated carbon i

4 WD 99/ 1503515 compound having high nucleophilic addivity to formaldehyde so that

PCT/ US98/ 16940 .5 avail able for adsorptiopn of the nenthol or other flavor.
I US. Patent HBse5ra FBompalY farcy obithiibe Aidshyags shanate At fered offer of n
i ncorporat ed bypohglc@niitiant dbARIMNSES eRedibDatreétue.l Thé Patdripoints out that

adm ni stering taurine by inhalation. The patent disclosed three nethods

or devices to ath® synergisti gpmpositiopsteliminatedhe extiied forsaldrhwde radigsl ves 10

a cigarette fil*rﬁh%&%a%@é’joﬁgs a filtration material for filtering the
snoke from burni'ng tobacco and various neans for incorporating taurine

E therein so 2bat it ilshestbeedumeed thetaat iresmoké enaysbe tedueed dyy ddingioh t he

filter while the ci tte js puffegd. Tauri i nhal ati on,.h . h
Lo have pr event 1 dobacrascand FigRtttectiterss Otngr aftbrischiv beepraittited B pi at or y
15 tract, incl yiuRthgbxidBed hafthfurdabstahes BT QHeefobdecd tSelf 8F b§raddmgsi M | ar

Cli
j to the action of cysteine, as taught by Puracelli, in US Patent No.
1 4,910, 222, dat ethesereedifigatiargoef filkgrs oriaddbipehemisalstp therfitesnc £aseleyher ei n.

taught a method to further reduce aldehydes in tobacco by using non-
25 toxic salts of w-mercapto-alkalene-sulphonates, as well as cysteine and
acetylcysteine in U.S. Patent No. 4,532,947, dated Aug. 6, 1985, which
is herein incorporated by reference. These compositions were to be
added to cigarette filters or cigarette holders comprising a filter for the
purposes of reducing toxic tobacco substances in situ, while smoking
30 cigarettes.
In U.S, Patent No. 3,972,335, dated August 3, 1976, which is
herein incorporated by reference, Tiggelbeck and Mannes disclosed a
cigarette filter comprising menthol or other smoke-flavoring agents. They
taught the use of impregnating a granutar activated carbon with a pore
35 modifying agent, like sucrose, and thereby improve the shelf life and

delivery of the smoke flavoring agent. Part of the activated carbon is

13



A nunber of investigators have taught cigarette filtering systens to 20 aid

In retention of tobacco snoke tars, nicotine and other toxic chem cal s.
Choen and Lu2Y®%¥1§%35 S, Patent No. 5,009,239 dated April  FPCTAS%A63Y,

whi ch is herein ipncorporated ference, .demonstrated a process for

i nprovi ng set e@Velblpifpt 8 s‘?’ﬁt‘é’h??mf* gieathnl ar othertaMer:  properties of
cigarette filter el W§8Pat3h@wouse4i7@obgl HS%éWb@ébﬁnbéPé‘eté’& WHichgsed with
organi ¢ acids such as formc, prop| onic, lactic, etc. range of
about 8 to 9.5.hereintintarpprased by refrsercesdtisalesesrn cmrqﬂe ﬁlthfe and

[ B own and co- veARuRGh By hhéffohs WeAaiebhdoRdy i - 5

1993, which is drdeviciar @t f&inindte aminy doid &6 eMoRkersieVRS di@emsareﬁwnvamki ng’
article which conprised tobacco treated with a high | eve humect ant of
4%to 15% byOwed gmfe%f'ge’s‘h‘ﬁlﬁhrfg’"é‘?’!ﬁeél%f‘BW‘Bf‘l@éﬁ"Q' f°" f"'ﬁPBBSéBB rod

wher eby the rodgf ?rbﬁ?ﬁl%@gtr? fifggg@g%%%ﬁﬁﬁ&%ﬁﬁg for incor Hﬁ@%‘t‘élg%er

with said tobacco avl ng W th hunect ant or st el

{1 and Crai g al so theesih sa tbagmnsetmmdncéd mtm/ﬂmhmml@Eammmassmhromthﬂ& Pat ent

E;' rgt 2?;](2:28 -?fﬂ ed Sggé@%@%ﬁrﬂumd Taurine Ly mhaﬁa erﬁas btegr?gﬁgor at ed

14 WO &%W&Evenﬂve and beneficial effects to afflictions of the respiratory
PCT/ US98/ 16940 5 pyroglutamate as a humectant plus _a surfactant such as

et hoxyl at es 1§n tract, Hichding gndmpsrEntBlusolytis ﬁ"PBPrﬁtYhér hedatercs simiaeto or wet
[1TL7 3 00 of i ! ARG T it 50} 858l O et agents

as antioxidants i -carcl nodeni ¢ agents hat serve to filter or
i nactivate the MSNIOCZZZ date&Mareht2Q;f199ﬁ)kelscrmycdwpomﬂetbdy réfeeer®@8 pat ent
di scl osed three 10 types of filters to effectively renove tar from snoke:

a) conventi onal herein. .ol | yl ose acetate fil ter, b) cellulose acetate with
sodi um pyrogl utate 3n¢humber &f um@ﬂgét@rahavetatfgﬂttotg’are@@ fi¥BhE Fystems to
Lee and Harris disclosed in U S. Patent No. 4,964,426 dated Oct ober 23,

1993, whi ch2Ps #ddipiretenties ofderacsa W&%ﬁé‘fe’h‘é%"m‘bét‘% other to¥isacco snoke
filters and a ppacsssil onddieba PaASYPY SNpatthENo. bt 60,239 Bhedmy such as

cel lul ose acetate contains at [ east y wel g “of m croal I'cul ar
crystals of corrgauthas1awhszbdsmw@anmaoet@ﬁbvhefesemtaademonstreted ae filter
S;ﬁ,gggt t gol ngloggt eé\é}\l é{ﬁﬁ%plrovmg selective filter retgr%on and pasé( %‘hrlondHces oxi dative
properties of cigarette filter elements. They used a polyethylene imine
25 buffered with organic acids such as formic, propionic, lactic, etc. to a.pH
range of about 8 to 9.5. In this fashion there was retention of aldehyde
and nicotine and by-products by the filter from cigarette smoke.
Brown and co-workers in U.S. Patent No. 5,249,588, dated
October 5, 1993, which is incorporated herein by reference, developed a
30 smoking article which comprised tobacco treated with a high level
humectant of 4% to 15% by weight. This smoking article comprised a
tobacco rod whereby the rod comprised cut expanded tobacco and a
paper wrapper, with said tobacco having been loaded with the
humectant. Von Borstel and Craig also teach a cigarette filter with a
35 humectant in U.S. Patent No. 5,501,238 dated March 28, 1996, which

also is herein incorporated by reference. They disclosed sodium
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20 proteins, particularly protein-SH groups for this snoke contains high

i levets of both free radicals and al dehydes, including acetaidehyde,

propanol and VR¥ISeISn as wel | as ot her del eterious nol ecul RCT/USIBAGIE or O-
pharynx and |ung, cigarette shoke al so accelerates the production of
reactive oxygenpyrpiutagate asacbympetany pluscasisfactaat sueh aaethaxvigtegcyti c 25
cells in respo ’ I.nto
contact with tEg‘ﬁ:’rrtetgpaltb:gg{%wlﬁpzecﬁgﬁmn@nwlb? P§+ gﬁmoﬁg‘? 5ﬁvJe't Patﬁﬁ?ﬁhel i ne of
defense with ltdbmblmokmntrhey pisot disclbsed watmduerea:t;eg\ltslhﬁhhtmﬂiean(sGSI-l) and
ascorbic acid. Attack b arette sr%ge and f ee radi cal s ugon pl asma
protei ns nmay baNHBRYRAL '"89 '&'&ra&?ﬁﬁ s“&f/"eam:l tigsr erjaactivate 1hs exiag
activity and SghgipRnBst oR@ﬁmBké'fné%} béladdbd UtheCi 238 p&raht aks%%@atth@e whol e

- and gas phase cigarette snoke elicit formation of carbonyl groups in

human pl asnid wypeshot tiltersitoieffaciively riemavei tae dropy speke: a)ncamentiaeal

produces oxi dabPOWBHE RERERY RS, 4 13RGRRY aodhe Wity S iRBb TG a0  har

. tobacco itself cl garette papers

t he conposi ti 0@y comrdrcial Wectefmram wy}.tbn-gont ain GSH, ascorbic acid and

ot her synergistic antioxidants, to be in the internal filters of cigarettes
15 VO 99/ 1503kee and Harris disclosed in U.S. Patent No. 4,964,426 dated

PCT/ USO8/ 16940 octofér 38, 1968 SwRIchals Hahelh ihécdiparatia BURKIAshall o €S O

I N\/ENTI O\I

| The present1s nwebaqqonsmnm)ﬁlte@ artka |pm¢z¢m|fontha"lr amdantmmxrmarﬁlter def ense

SR oo R 4 SR i Sl o e

present appl i catit@alivlial cAstals Yiopipiunds Akt sodkire @atonate oflehe sarage for
exanple, in tobacco filters such as those for cigarettes or ext er nal

filters to prepéibe &Har slegrardtameomote fiteatiodal damage induced by
SToKINg Lo the of O e sridkenhbaAY b aafilod W iiys [BRACGIPOST L} on 15

I's supplied by inhalation through various state o art s. The
i nvention i20 i tpsoteinsadesticulaiyrprateimgSi geeups for abisi someke coniteimsridghuced f orm

the later i nor Snnet BBHEFPErRIERS e dirheescrensideroaltiudeich as
sel enonet hi oni rpeoﬁnosehammmawmmu/h% dthet beleteripiuk oRclbculegr pelnbo- 1t 1S
pharynx and lung, cigarette smoke also accelerates the production of
reactive oxygen species by recruiting locally and activating phagocytic
25 cells in response to the noxious agents. Inhaled smoke first comes into
contact with the respiratory tract lining fluids which is the first line of
defense with its antioxidants, particularly reduced glutathione, {(GSH) and
ascorbic acid. Attack by cigarette smoke and free radicals upon plasma
proteins may be measured by carbony! assay and by loss of enzyme
30 activity and SH groups. Reznick et al. [full citation] showed that whole
and gas phase cigarette smoke elicit formation of carbonyl groups in
human plasma, which is particularly inhibited by GSH. In contrast,
exposure of human plasma to gas phase but not to whole cigarette
smoke produces oxidative damage to lipids. As such, it is contemplated
35 that the compositions of this invention will contain GSH, ascorbic acid

and other synergistic antioxidants, to be in the internal filters of cigarettes
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i glutathione, 2.0 ncgm se

4 20 contenplated that the conposition include ascorbic acid and/or one of
fits derivatives, a sulfur containing amno acid such as L-cysteine,

L-taurine  WRPMMISEH L- et hi oni ne al pha tocopherol, vitamn RETASAHM® and
zinc salts. N I n a_ngst preferred aspect of the present invention,
t he af orfen@hin HHRSE PReMALLRRrSIAf SMQking priicles:at iNotePases s§EOE#R i ncl uded
25 within a ficlaja?étt& fsses L-ascorbic acid, about 1.0 ng., reduced L-
Bgigfgni um as sel enonet hi oni ne and about 0.5 ng. of
L-cysteine. The conposition may al so have about 2.0 I.U. of D, L- al pha

t ocopher ol acew % E?N\QE]&F f Vitamn A These are preferred
anounts in the ot edcir i ga e or in the capsules next to 30 the

filter with these iTgsprésdnt nVRREBA I o &tHeInbIUBRMOGESh antioxidarETAI LED
DESCRI PTI ON OF THE | NVENTI ON Wt hout being bound to any

| particul ar thedefenseisystemdicagpenatad within a diliee do §euisadiwighsobascenpl oyed in
| protecting ftg![ :ﬁom Q»?R«viﬂﬁl? ‘dtl?t?]éc\ég or witfiih' & Wraper foF SLéh bsHdago0x1 di zed.

Thus, L-glu I one nmust ac 16
WO 99/ 15035 products. The present application utilizes synergistic antioxidarf®€T/ US98/ 16940

{ 5 conbination wi,th qther enzyne,systens.n order to be yeduced so that it
my renew its %ergg, EPrqu@ %tdfrbésbagﬁﬁ\f'ét%%?qﬁ@??‘lﬁ?c Ggarefies,or
| coordinatel y wighkferhBefilests Xapralent %hhié?ﬁ@id?ﬁeoﬁéééj?&ﬂ‘q%iaﬁﬁtgéﬂﬁ&'ﬂxéﬁsby

sel eniumas a cofactor to exert its biologic antioxidant function. Selenium
conpounds have SRAEKNGHDHIHE 0@-BRatvenJespixdtgentrachand dngsadTheatempasitionvi vo

| et soraoeds SutlEabileanl hariaR KlAAVUONE Ele0s ABst nhbest Sthe D) | &P

t hat sel eni um er oxl dase r eroxi dase in the

presence of redonardioglintitst broadest téims comaciseo glutatthionesin its reguoéd fdvinone t o

oxi di zed gl ut at hi,one k.to GSH by

| SG,. It the GSSG i d
the enzyme gl ut0OH Sﬂ"ﬁqrgﬁ'ﬁe{lgggggﬂé"r’@ﬁ?ﬁeﬁﬁ? Fé‘iﬁchﬁﬂé'gﬁ@f taﬁgﬁggm“’%l | ul ar

GSH to scavengené lf8r InyfédientScasiéing selenium as sBlshblhino Hod abdH aoe and

sel eni um act synergistically in vivo as they are both constituents of
{ the sane enzyndelenogiaihigpinesiselanogysteine. oAs furthpreeptional ingiediestshdtisat e

L o Ty oS A 1 ho LB RN ia0sE Sl Al AL IOhe SO
provi des the prdesivatives; agsuliup contaBBhig menios iadab suchTae Lglysteind)i loterine
and/or L-methionine alpha tocopherol, vitamins A and E and zinc salts.
In a most preferred aspect of the present invention, the
aforementioned pharmaceutically active antioxidant system included
25 within a filter comprises L-ascorbic acid, about 1.0 mg., reduced L-
glutathione, 2.0 mcgm selenium as selenomethionine and about 0.5 mg.
of L-cysteine. The composition may also have about 2.0 [.U. of D, L-
alpha tocopherol acetate and about 2.0 I.U. of Vitamin A. These are
preferred amounts in the filter of each cigarette or in the capsules next to

30 the fiiter with these ingredients encapsulated in liposomes.

DETAILED DESCRIPTION OF THE INVENTION
Without béing bound to any particular theory, it is noted that

reduced glutathione is employed in protecting cells against oxidative

stress by itself being oxidized. Thus, L-glutathione must act in
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.

and sel enium anti oxi dant functions are intrinsically related since by
keepi ng a peroxidase in action, the GSH and sel enium contribute to the

renoval of tRgoedfsgast ation product of free oxygen radical s, pawigdkNe94o
hydr ogen peroxide. In a broad sense, GSH and sel eni um nodul ate free 25

radi cal chaisnSchribinatioptwith Bther @nBpsie Rysturts APErdaX t6l 08 reSetanis thatst used
in the present invention for its role as an antioxidant as well as its

anti car ci nogenmayaiepeshits M@geamfree sAdigal sgavegnger. GSH functigngalso

af or ement i oned I t

prevention and ? péﬁgﬁ%h}t tﬁgbacg aq'migméﬁég% h&ﬁ%s‘gg@g %rﬁuié%s
particul ate rrarsbbmmwraswcmfacfﬂmy exeptr its binlogic detnoxzdamt lnmlcaune Sslenium
i ngredi ents which serve not only.to reduce the nunb ergn Eee r chaI S

but also to i nﬁPH?p("’uf‘Ffé WP&’S&P.SEWM ELFBNER oxygery radicds P eferred

formul ationg | Wh%ﬂﬁée%hﬁathﬁlﬂ\epﬂﬁé@g'ﬂ glut¥Piirieoperakidaseninaigce t he
per formance of e conposition _ﬁ/ recycling certain antioxidant 35
tingredients in bsahevsfd)thﬂjlseteinmm §H petqdidasegasalypevtaxigihydrogen In the

li;ef erred e”bog;)e@géﬁ HeSprb 88l 4R dublf oRXEREGHES  Tis reaction reduces

PCT/ US98/ 16940 ghitathiohe ox iostiiidedogioathione GSSE. $peursi, oive GESEIsi mdurml erials
t hroughout the medi u f a tobacco filter, althou as noted
previously, thdack "°c¢$§lb€¥x‘9‘8:ﬁﬁ‘zéﬂ“§ prathigpg f @%?%twe%@aer&s i tself
or in the p?fperabundaﬁ\féél%r G900 3RhIERGIRBS r%@&%%ewm d be dispersed in
the filter as a powd as a stable solution, or as an aqueous

emul si on, which may Fmahencglutwupne anﬂ@e&rwmacsgvmrgmcawmacwms
Spch a8 1 LR sy B AR Bl g0 e

when the snoke he ~“burni ng 't 0 passe

© filter, the snmagecificldonor supswhtelwhite selehium, rprbhmeﬂcfmraeidmemwplmrﬁs t he

tiny dropl ets contai u i ve anti oxi dant .ingredients., K Thus the
Choke wi Pt he St dbebc o topically PHICY brerEians e SRS OE SEIBBORAI ot ho
oral cavit yz@ndacictserpmwdes e p Rk thdtiOgidi dIEESH PR @kiadd. athe NHatridtas of

t he i ndi vi dual . antioxidants will then be able to neutralize and

scavenge the f raé\zd Wi%ﬂ'@ﬁl %T\mx‘d%tfﬁnwﬂﬁsh@et‘Bﬁki@t?@“‘é fejReed; 3i8e@ byand t hose
oener el e oY, RaHHEL el i deOACOR, SRR bbby dRb LA
ef f.ects | ocal | yemovahef tha:dlsmuaattbrt pxiues of freecn‘xygbe rsdmdxlsr namely,
hydrogen peroxide. In a broad sense, GSH and selenium modulate free
25 radical chains initiated or sustained by hydroperoxides. Selenium is used
in the present invention for its role as an antioxidant as well as its
anticarcinogenic and antimutagenic properties.
The aforementioned compositions may be particularly useful in the
prevention and treatment of tobacco smoke or other gaseous or
30 particulate matter exposure. They represent a delicate balance of
ingredients which serve not only to reduce the number of free radicals
but also to inhibit the metabolic oxidation in tissues. The more preferred
formulations in accordance with the present invention also enhance the
performance of the composition by recycling certain antioxidant
35 ingredients in the formulation after these are absorbed.

In the preferred embodiment of this invention, the synergistic
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§ droplets containjn

As noted above as an alternative in both filtered and unfiltered
cigarettes, it is contenplated that the present antioxidant conpl ex be

di spersed t hr'¥@gH883s t he t obacco charge of the product. Al tHIKMHEse 25
can be localized near the distal end of the filter tip or the proxinal
openi ng of tHe antioddast 6@mpifais @odispergiar of @ﬁé’ea‘ﬁﬂ%&?i)ﬁjﬁ'ﬁtm@:‘%ﬂﬁﬁlféﬁ nay

al so be_uni f or iy AAGENEM ¥t ikSbddcB Ui, LRAGIIN AindtbE pPibhgly PiRIUC
Thus, particularly By enployl ng mcro-encapsul-ation techni ques such as
oral |iposones,cdrmpier cantalsoche inpoeptiretedsinnthe tobacttnitsdltorinethei papene 30

filtering nmediumof a filtered, cigarette an i thin the tobacco charge of

t hese, or of noﬁquaq'e{%?ﬁﬁ‘%q@t?@gpdﬁ’ﬁ V‘é‘?"g%lgﬁ.‘l?s"e’s‘?ﬂe'“ &ea*(l':'f'?rcﬁso%r to
protect the actjygdémaseit@bloSsohitidn)ior dseagheds eMlilsAS which may

encapsul ating or chenmically protective techniques are avail able such as

are wel | knd@n includeghe microrencapsulatien ofthespoactivesy puehaedn liposarees- 35
encapsul ati on vehj S | ﬁrg Vi l,1F]][?['£_:ospheres.

Such vehicl es fﬁlﬁé %tz?esu’ggpggsﬁadrée&\%e? ﬁo&l)(g\tjms st(:a gt?\fg Eg@ﬁsﬁn@%eu I'cal WO
99/ 15035 produced by the burning tobacco passes through the filter, tREBMdIRBWII6940

5 industry. Liposones are_|ecithi her es t hat

. S forman oil rotective
| renbrane ar oundPickdIPaRt SRR e RAVIRtEG-CHMBIEX T dhe v dipRiets, 6BARITRG The

l'i posone entrap pmﬁs{iwsn{i&a&miiﬁgﬁeaiéﬁ@.vnhusffmﬁ\b@e WPeROadthved it
and are delivered to the oral cavity where locally they exert both their

pr event at i vdSanihhaledriypthe: $rookesrast thersenake erters tis oral candtyand then free 10
radi cal species, . |lp_addition, . ant Loxi t 0. orbed as
usual by the buwpg[édrfﬂgooéhg rfegzrn'}e;s.{;slg gr%#tggtcggd}\gﬁs téﬁ%eﬁ%@‘e’lﬁ?h:& nger and

co- wor ker s haveaftioii@dnts vl apeube @bl toonelatalizerandsscavenge ownfree sadigals  gas
filled Iiposonmes whjch enca(%z}ul ate the_active preparation i

! n U.S..
Patent No. 5, 5889873 Haeka Redes itaelf 39 anoge aenaratedpetie qéjete.rlous
i ncor por at ed by.dukgs %mogm iiﬁ%% bg,{rul ca%ﬁ“ﬁhﬁ?é&ﬁifatﬁﬂﬂtr@éﬁ Apgahegebd thel osed

preparations conprising I 1 pi d a nmodified peptide using |iposones as

del i very vel®0cl esmpxewlll exertHss benefigial ejf@&s)!ossﬁv inthaimygasaepd tigsues 1995

which is also hﬁlf)%‘%s;@gg&! porated by reference. Knight and co- wor ker s
§in US Patent .5, , 388 dated Sept. 17, 1991 which is 20 also herein

i ncor porated by ref eAsnoted sbovel axsan atemiativpan both Eltegdeandsunfilteragr osol

PRI L e NSy - LN T M R T L S
the latter ruptgfsperdefanasiighvtt iHthdb@E@@bhb?en@ﬁ tHeQsrbdhisQNMAtRBugh these
| i posome. The inventors teach various nethod of preparation of the
25 can be localized near the distal end of the filter tip or the proximal
opening of the unfiltered tobacco product, the antioxidant complex may
also be uniformly and evenly distributed throughout the entire product.
Thus, particularly by employing micro-encapsulation techniques such as
oral liposomes, these active ingredients may be administered in the
30 filtering medium of a filtered cigarette and within the tobacco charge of
these, or of non-filtered cigarettes and cigars.

In order to protect the active ingredients of this invention, various
encapsulating or chemically protective techniques are available such as
are well known in the art. The actives may be incorporated in micro-

35 encapsulation vehicles such as liposomes, glycospheres and nonospheres.

Such vehicles for oral use as are well known to the cosmeceutical
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25 aerosol particles containing the |liposone. Interacted |iposone-drug
conbi nation particles are used in small particle aerosol treatnents.

Li posone par tWeb¥ss03ss cont enpl ated herein have a di aneter JHCIERFI6940 { han
five mtctrons and can easily be prepared in uniformsize with the

~actives for 8 gpdustrontipasdmes ake lagithiasphpeas that targuer ot retective- or in the

the anti oxi dant® case posones woul d
be inhal ed by tiippsomekentrapped anive ipgretienthaaed)froraithe abbacumgprbtiaet radi cal s

in the oro-pharynx and respjrator ract and | un enerate t he
t obacco snoke. ang are deli RF&E Q\//@Lcﬁ‘ﬂwa"QET%'ch& g&ﬁ{g‘eﬂf this

L vention in ! heventativh dht theRApRGAE faHictidhs B TAANA wsaﬂ.ahsffreélt of the
filter is to affix these In 19

WO 99/ 15035 10 radical species. in addition, the antioxidants may also be absorbed as

PCT/ US98/ 16940 5 ' l.d
particularly t his qql %é’tti‘ggfu%g?m g&%{ i??ﬁgﬁp 'Eé% j&ﬁu éﬁ%ﬁﬁﬂe%ﬁ’@
particul arly i ngstivstkérsttavetagghetherapsutic drigdsiRepspstsmsradmsprasingel | as

30 rupturabl e GBS, SARAH! e WHEL ORNEN EobBE LRI IR iRISARLITAL 10

i to the primary snoker in both main stream and side stream snoke. Chad
' and co-wor ker s gasfilles; ippsomes, whichgncgpsulate g active preparatiogdn duSyul y 30,

AT i

1996, which is E%gm& N6 HR05 73 BtddDImBdt! £ FIYEwriRIAIn! OF T educi ng

si de-stream sno ncor porati ng tives to the C|garette snoke.
Thei r paper 1i5ncimde;mratedab\grefa!teecasEaxher, Chakraharthand rApsagiates disclosedi nati on

:withab ddi like al kal
Citrate o acet BEPARME AR R DG w0 o oed Bapldk SR RoSHRE A cmoice.

The syner gi sti cdelnamp vehichil | Sed UBItRatent Nbi 5,389, 53ﬂ‘dﬁf§d SanusRy 10¢
i ncorporated in the cigarette paper to not onIy reduce si destream

snoke, but al so1885wehichds plse hereip ineriperated py referenced Koightand co- snpke.

;. The paper so trgafeds\thh. s“%tewi%u%eo@@g?%fdétéékﬁ Pl ‘fé@‘ﬁ%nch is

appearance, or reduce the cigarette"s count e filter, may as well
contai n powder ed!sarl'telrmmtdmmomaqbbexetemem ididckised doyalk Mtlslmémxeoand 20

may or may not conta a nt hol. .f1 avor 4 kno

Treating tobaccﬁe't"&oL d’l%egg 8?"?%%?%?90?%9?% (?We?ﬁtff'é\{é?sQﬂ”é‘&b&‘@dfic'usm"smke
have been repor bsd drb@lor eXedIEdtRON w&d&ldte@amh@ptﬂeem&me merilirs6é 66 @Rati N

U S. Patent No. 4,967,772, dated Nov , 1990, a snokin article

wher eby the t ob¥eeD thRdater %!pé‘dfﬁﬁlth%@ﬁt'%!’wfﬂie% ’56}%&?5%5!’0‘“??1?5 25 patent
i's herein incor @Tﬁl? W&fﬁ%@ﬁfﬁ@?&cﬁs\ldrkug‘?ﬁ%35 otfrﬁépérgﬁoﬁlo?qml IS
ano

akin to a cyclo ex ose vapor is Inhal I'n the tobacco snoke
25 aerosol particles containing the liposome. Interacted liposome-drug

combination particles are used in small particle aerosol treatments.
Liposome particles as contemplated herein have a diameter of less

than five microns and can easily be prepared in uniform size with the
actives for dispersion in filtering material of cigarette filter or in the

30 rupturable aqueous capsule which contains the liposome encapsulating
the antioxidants. In each case, the active compost in the liposomes would
be inhaled by the smoker with each puff, thereby neutralizing free radicals
in the oro-pharynx and respiratory tract and lungs generated by the
tobacco smoke. '

35 Alternatives to placing the antioxidants of this invention in the
filter, tobacco or in encapsulations in front of the filter is to affix these in
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stream It |Is said to inhibit the selective localization of toxic tobacco
nitrosames and its derivatives or nethobolites in the tissues of the
smoker wi t hoNCWHPHPd al cohol effects fromthis vapor in t RETEISHIE030

Wadel | in U Pat ent 4,966, 169 dat e ober 30,. 1990, herein
i ncorpolrat ed® by F'E?@deﬂgﬁreqee%ﬁ,"r?é's??'ém"?‘gﬂ ’E@J‘fcer%ift‘PB‘BéXéBe\ﬁﬁedﬁd'ca's i s |

directly sprayqd théishiedtreattohbke wHich Bl SartEEIaRY iMaribHRto irtus% HpBSESS

reduces tobacco health risks as the concomtantly snoked al cohol |s heat
rel eased and i rtotspsopdanycsinake as yalieas tosthepprimany skl in thoth gwein streamon of

35 the putati Va%d?é Bé%l%gH'%ﬁok? Chad and co!WorkeRY 86568 PO BAER Of this

invention, the active I ngre
20 VO 9Md.59,530, 242 dated July 30, 1996 which is herein incorporated by

PCT/ US98/ 16940 5 conpri Si n B nergl stic ant | oxi dants are to be
enpl oyed i nlPheeferenge, 3 gt ‘Q‘? a E'"ﬂﬁ' greamsmokerbyincarRargingt te. It

must be recogn lvestotfﬁétcléé’re tﬁ‘%h qo‘?@ﬂespﬁpglg t&hgarettes,
by 20 e usua

each value w || tiplie nunber s clgarettes
sold in one pac’l{lm furoing ageuﬂnpmkbnaﬂmmmmmunadd‘hwe liken glikali ofietalac h

I ngredi ent are expressed 10 whet her s dis ed in the.fi ri.ng

mat eri al of eacﬁ’)i absa?%t[afgum §uc§mate, gg%f“e?' ?etgg"gq%é?‘ %ﬁggtﬁ)%+r}f? ni n
beads or adm xeduté Bidestrep®r smoke. aTUB@I’sbﬁérg&ﬂﬂé@r@&pm)ﬂnﬁﬁk‘ﬂhﬁfﬁ &exhis

co-pol ymers or as pol yvinyl al cohol engrafted with mal eic anhydride. in

the latter éasemvwhf@fmwg's*ngpmmegt'n the Cigarefite PARRIGLS RPN E89YEeand t hen
m xed with the gyparahs IhRK Pﬂt &éo%%wahwﬁeg@g&bm i frg@ﬁtedb%’%é 1to

1,000 parts of actives to at [east parts
super - absor ber s*epbmdfhﬂgpmrlﬁostreapéomdlwm@rm@ an offetasteg memdify aghycerin

based active co prefer epbodi ment of this

i nvention, the %ga\/%nce, or feduse; ﬁhgt(f'@arghﬁs Xi &nggeﬂ}e HP Fr Bay as well
mcro- encapsul a&tﬁdalnnpmdbreﬂraﬁtmtdawe caphpRbORPb® iritiledl M fhe spekéasard al

| i posones or._ by other state of the art mcro- encapsul ation techni ques,

as al ready A8t e@a% R MY ER 8?%‘%1’ MerBRfiguer. as is kpawn jythe 8%- f or

protection of oral dfldgfing ‘t‘éﬂa’éﬁb% reéﬁéé"Qr %Eﬂﬁtoﬁ%?@ﬁérﬂ%%ls in tob&ddo
The active ingredients are as foll ows: L- gl hi one I n an anount

. between at | eassmok® havig)been rgmfged, For example, Wnéelbaubcwleagmso. 10 to

. 10mg, nost pref gLaglyy tf 078 e et K8. 4,967,772, datdd B FE 148U §hbRing

: article whereby the tobacco and an alcchol are held in a container. This

25 patent is herein incorporated by reference as it teaches that the alcohol is
akin to a cyclohexanol, whose vapor is inhaled in the tobacco smoke
stream. It is said to inhibit the selective localization of toxic tobacco
nitrosamnes and its derivatives or methobolites in the tissues of the
smoker without untold alcohol effects from this vapor in the smoke.

30 Wadell in U.S. Patent No. 4,966,169 dated October 30, 1990, also
herein incorporated by reference, teaches redried cut rag tobacco which
is directly sprayed with an alcohol. The patentee notes that this process
reduces tobacco health risks as the concomitantly smoked alcohol is heat
released and in the bronchial tissues is able to block the localization of

35 the putative nitrosamines.

In a preferred embodiment of this invention, the active ingredients

20



H

11.U to 250 |

12. L- sel enonet hi onl ne or |-sel enocysteine at a concentration to yield

at least 0.01 ncgmto 1 Oncgm of selenium preferably 1.0 to 30

2.5ntg sel eni v 9as038i garette. Optional Ingredients PCTRIS98/16940
L-cysteine and/or its ester, n-acetyl-l-cysteine in a range of 0.1 ng
to 10.0 nys. 5 peefnpriainigya brmﬂmrmméaﬁtlmdamschrmetbe employed in the

f bly f tt 35, 4. Vi t
Becorbic hci o ofolwida dodeges [ e er X aBeh e esasp- 1t must be recdgnized

21 WO 99{%%§xpress the amount per pack of cs?arettes, each value will be
PCT/ US98/ 16940 5 ascorbic acid esters one or m croencapsul ated

such as in multiplied by 20nthe ﬂ#tmwgnmeng of gigaeetteshspld jn ehempabkywithom

0.5ng to tao 3.0 m per
cigarette. go pa%%sqﬁ%“h %9@1 2"8 w'g@'E ¥f ;écg'l é(t—,\ dé%rgrgsexf’fﬁs&gﬁer ol
acetate or 11® whethercegunreisalisprsed inathe fﬂfer@u&;hﬂéte@ﬁt&f&adﬂ cigafbtie, lasld to
10.0 LU., preferably from cigarette.

Vitamin E nay powder or a.gel or ﬁ@cﬁ%ﬂﬁtpﬁ in |bﬁ€§%%§dﬁ¥xe<9p¥th8>é $HR%E| y t he sane
dosages.

palmtate or ot ﬁbséﬁbh?%éh S @y, a\éwrhé(rr?ﬁ% st ggrﬁ@g??gg @%ﬁ?ﬂqé%&yr'munt

bet ween appr oxi mgedf;edlﬁnth malelclafthyldrldle tnothegetter chse, phe:faetlmsl gref firstn 10. O

bl . U
cigarette. Vi taﬁ’f’h" fzed in glycerin 388%85 |'{"%8ﬂ¥”{%§‘eaflé‘berﬁtés°z§ 1Ri st er ggr by

{ being mcro-15 proportions ¢SRS Hopi 8tlleabtit RoAS000 ParROsFOdRVes to at Teast 1AS an

optional ingredient, the conpositions of the present 20 I nventi on may
include a zinc 3al10, QQ@F’é‘iséﬁltDeéuﬁ?rn%b%@faﬁ?%'ld"‘zg ot its capacity to hglduconat e
in an anount fr gweﬁ Qed ) preferably from
90.5 to 7.5 ng. %W t'bg§ era t&ba rg?:nﬂség‘g%gx To ~1.5ng per
cigarette. . Imanéthet hEﬁ‘felmg.t Bmmuimﬂgr@dﬁhmhwentlm aherastizei ds

net hi oni ne and/or 25.tauri as, alr not ed ded each in
concentrations S¥nggistic a"tf 8§g?n§pﬂfgﬁ§m%9fnﬁa%s'ﬁ5m% i sﬁ'ﬁH PEOtECHYRf er abl y
from 1.0 ng.2d 0 ph3spholipidWehieRs #3i dtal Bidsdmes or by other state of the art micro-
' encapsulation techniques, as already noted and which are well known in

this industry for protection of oral drugs, vitamins, amino acids, peptides,

etc.
The active ingredients are as follows:

25 1. L-glutathione in an amount between at least 0.01 mg. to 20mg.,
preferably from 0.10 to 10mg, most preferably from 1.0mg to
5.0mg per cigarette.

2. L-selenomethionine or I-selenocysteine at a concentration to yield
at least 0.0Tmcgm to 10mcgm of selenium; preferably 1.0 to

30 2.5mcg selenium per cigarette.

Optional | i
3.  L-cysteine and/or its ester, n-acetyl-l-cysteine in a range of 0.1mg

to 10.0 mgs., preferably from 0.5mg to 5.0 mgm and most
preferably from 1.0mgs to 2.5mgm, per cigarette.

35 4. Vitamin C as ascorbic acid or as an ascorbyl palmitate or other

21



In each instance, the above and bel ownoted | evel of ingredients are
based upon a single cigarette filter whether contained within the filter 30
as bei ng absdY®¥HSBon the filter material or as a rupturafl@EaE¥H% or as
a separate stand alone filter for use with cigars, pipes and unfiltered
cigarettes. ¥hen usetscorbigiagit estgrs @lgnaaaumlpmcmtﬂﬁtpé sueh#8dB, t he

gross anmounts of th b Ietsih
{ proportion to the a%@@?r}?‘})@%?zggéggcoﬁpz?%?}?&%lﬂg famun?hgftOSS t obacco
| contained in the typB8C.@mgmgarwst peeferably from 1.0 ingnt tee3@signppef er r ed
1 enbodi nent of this invention the sane

| 22 WO 99/ 15038 garette.
| PCT/ US98/ 16940 g5 iyiamfi en£§a0pw&19 8 Eiébé%‘?odﬁ's?dbo%%ﬂﬂ%%eﬁié%?' on as a
1 rupturable capsulte wth the follow ng conposition:

| L-glutathiont®, at | emopben@ls%matg wosthes estersefrema®IO. P 1 tondl O&DBU

| st pref erabl y 17 onpagsrebly okl BEtas HF bR Bt ET Vnanible i )

t and/or its ester N-agigbWe-sedyintiposembs catrapbrdxﬁmstemtr@lsa%e dosages to 2%
nost preferably fromO0.05%to 0.5% by wei ght for each m no aci d.
4. Ascorbic aid oVitamin Agivity gs ?Pti%af‘éfeﬂe ©r & retipyk PAMBRLS ﬁ'bPShefrom 15

0.5%to 1.0% by wei gb*tammAsﬁabmzew éﬁaasrkn%rpémenﬁt %twe%a a%%?@iiﬁqaeéxyo 05 to
1.0% nost preferably .1 %to

I Vitanin A orlsone i ts‘léJstUr o 5000 li%mefem}v fmﬁOFQ bUeK(aBB% lfwomnost
10.5%to 1 %by weight. .20,,7 ur| hi oni ne from
0.05%to 1.0% nost Preferably frog}g?gp%ﬁ*f%,ﬁe igagge;” 'g‘%"{m wei ght of

each am no acid. composmbnsmaﬁbwamamtnsoérea myst:enmg/aﬁ&n'oon opt i onal
I ngredi ent s, parti cul ar g exo%t nous anti oxi dants may be added to the
synergistic conpPesansylated 1Bich Iintlinosgmesy a recept acl e capsul e. These

| free radical 25 #cavaBog sofidtl HFsaiRdt, b icatigtafions AthbBresead 10 each

‘ garette or its ilTter:

20 invention may include a zinc salt, preferably a zinc acetate or zinc
gluconate in an amount from approximately 0.1 to 15 mg.,
preferably from 90.5 to 7.5 mg., most preferably from 0.75 mg. To
1.5mg per cigarette.

8. As further optional ingredients the amino acids methionine and/or

25 taurine, as already noted, may be included each in concentrations of at

least approximately 0.5 mg. to 20 mg., preferably from 1.0 mg. to 10
mg. per cigarette.

In each instance, the above and below-noted levei of ingredients
are based upon a single cigarette filter whether contained within the filter

30 as being absorbed upon the filter material or as a rupturable capsule or as

a separate stand alone filter for use with cigars, pipes and unfiltered
cigarettes. When used in cigars or as additives to pipe tobacco, the
gross amounts of the above-noted ingredients can be adjusted in

proportion to the amount of tobacco as compared to the amount of

35 tobacco contained in the typical cigarette.

In the most preferred embodiment of this invention the same

22
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Ao

Japanese green tea (catechins) approximtely 1.0ntg

Pycnogenol approxi matel y 0. 05ngy. 30
Super oxi de Diveodd/msess appr oxi mat el y 0. 01 FTE/US98/16940
Co-enzyne Q approxi mat el y 0. 25ncgm

N- Acet yl - L- Car ningretitents can be proviredrioxamanusops 38l@iahlasgmupturable
; 23 WO 99/ 15031'—3 . Howi i,
" PCT/ US98/ 16940 Capsulte witinthe folloyying eomRositiony; ents can be used in the

tobacco or in tfie  (.-glutdthRineat fastrBy0 RCloUZlO% Messt premrssly erdrs 000G ch are

known to bind, or chem cally alter noxious nol ecules, such as al dehydes
found in tobacco toshORe by weigptit at i ve anti-oxi dants of this invention

| hesued Lo netr ol fmombliold el GRE 0PS8R R 3

. are inhal ed ior om t heD.05l foed. 1% by weighe snoke with each puff.

i 3. L-cysteine and/or its ester N-acetyl-L-cysteine from at least 0.01%
to 2%, most preferably from 0.05% to 0.5% by weight for each
amino acid.

4, Ascorbic acid or its esters at 0.1% to 2.0%, most preferably from

15 0.5% to 1.0% by weight.

5. Vitamin E or one of its esters at 0.05 to 1.0%, most preferably
from 0.1% to 0.25% by weight.

6. Vitamin A or one its esters at 0.1% to 10%, most preferably from
0.5% to 1% by weight.

20 7. Amino acids, taurine and/or methionine from 0.05% to 1.0%, most
preferably from 0.1% to 0.5%, by weight of each amino acid.

In one embodiment of this invention, optional ingredients,
particularly exogenous antioxidants may be added to the synergistic
complex in either the filter or a receptacle capsule. These free radical

25 scavengers employed as antioxidants can be used in each cigarette or its

filter:
Japanese green tea [catechins) approximately 1.0mcg
Pycnogenol approximately
0.056mg.
30 Superoxide Dismutase approximately
0.01mg.
Co-enzyme Q approximately
0.25mcgm.
N-Acetyl-L-Carnitine approximately

35 0.0Tmgm.
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{ 24 WD 99/ 15035

PCT/ US98/ 16940 5 claim 1. A conposition for inclusion
within a ci gaWeP@503%i gar or pipe t obacco for reduci ng PERESIBAEHE Al
damage to the oro-pharyngeal cavity, respiratory tract and |lungs from
t obacco smoké, said Qéﬁ\lﬁfdmttqv@hmgredlwmainsbmgse_d Wl thedohaegeonindthe sour ce

f of sel enium sel : : LSk f | i oni ne and
L- sel enocyst ei n@ﬁ%?%séﬁmésfﬁg\f:l%ge%gé{agg) P%ﬁ%’tﬁ%o‘&ﬁg a(r#écﬁﬁqw%nt% lrﬁ {'E(e?p

conpri si ng vit achemi¢ally ater noxivessteolesalbecsuadh ds aldehydesgfoany is eoisactoi Ng of
ascorbyl palmtate, an ascorbic acid esters. . 3. The
corrposiyt i gn of SMakey -i‘hFlﬂutt"!’i%‘fe %WF@EPW@%W@P“&% atgpsRd toy neuyalizee
group consi sti ngndreb-raliicbR fd@nd Ml tdbaesias whii §¥5‘tﬁ€Eéé;§er?aerated by tobace 1€

conposition of claim1 further conprising vitamn
10 smoke in the oral cavity, as the antioxidants are inhaled from the filter in

the smoke with each puff.

24



member sel ected fromthe group consi sting—of—tocopherot—acet ate and

t ocopherol succinate. 5. T 1L f1 claim 1l further
conpri si ng vi teeoeNI5e3s 20 6. The Mﬂﬂmnmmﬁm | ai rRCT/USa%/ 1884
conprisihg a zinc salt. 7. The ccomposi ts o of claim 1l further

lcorrpri si ng nmetshi oclaim: and taurine. 8. The conposition of

claim1 wherein said ¢onpogition is .incl.uded wi thi.n a_cigar e. wher ei n
said L-glutathione i s(ic:ontgi‘f?&f’%'t_f% %?ﬁ "é‘g”s'%_e{ﬁm'” Se‘i'%sﬁea?‘%ﬁgééf’“’& 0l to
20 ngs and the sqgbsctolforTelicdihg ficeTadical daage fethe drodphanpgeal chdityyeen
approximately 0.01 to 10 ncgm The conposition of claim?2

9. .
for inclusion w trespiraion; gasteandlungs figm tehacce frepke, saidi gprepesitionnt ai ned in
an anount betwee | 12 : . 0. The
conposition of clrhgw&ﬂ?%%ﬁ%ﬁ}%?%%pdw%t [ ﬁcga&c%%ﬂg?'tséé& ted \Rﬁ?g? gl\(% sai d
L- cystei ne or 10t gyregp eondisticg by L-sklenpsiethioainesardoirselenecysteinan anmount
bet ween approximately 0. 1 s to 10 ngg . 11.  The, cogﬁ&si tion
of claim4 for inclusin Wi FAMROSNGR tqlaim 1 fugther camprising, vigemith & Asg o
contained in an HBMBEr BEIBYRATIGRRNE ¥HITY 8bnsistingloOdscortyl pafinitdteand U.

12. The conposition of claim5 for inclusion within a cigarette _

25 WO 99/ 1538arbic acid esters. PCT/ US98/ 16940 5
wherein said vitamn is i o . I
500 I U 3.1 ° FRR cBHBGioR ALIARPH e diffudndalmetnob

Jcigarette 15heveticned fiodtn thengroupl donsistingrgfrl-cysdeins aad ibabetyl-beysteined from

t he group consi sting of zinc acgtat nd zi.nc, gl utonate ipn an gnount
from 10 approxi matel y 9. 1 %I’Be Fampgsition ot clatm 1'tl hg’ corprigiRgyiemin 5 2SR

claim7 for inclyabeBeséiBbiedoréndne Jréh consi¥hify 61 fbcdphétoBédtafane and
taurine are included in anounts between approximately 0.5 ngs to 20

nys. 1ecopherel geealnate. conpri sing a paper wrapper surrounding a
charge 15 of 1 0bacoos sal tng Rl BldY IR 1 SRE) SdRgdnd JRBARA o7, o

reduci ng free radical danmage or 0- pharyngea respiratory
tract and 20ungs fream t Thacompisition afesiginmat ddrthyr sanprisingaraihd ealt.sai d
composi tion  comprising b gl utathiong A0, % ROKLS Sosbrii Srthion °Cted
and taurine.
8. The composition of claim 1 wherein said composition is
included within a cigarette wherein said L-glutathione is contained with an

25 amount between at least 0.01 to 20 mgs and the source of selenium is
contained in an amount between approximately 0.01 to 10 mcgm.

9. The composition of claim 2 for inclusion within a cigarette
wherein said vitamin C is contained in an amount between approximately
0.1 mgs to 60 mgs.

30 10. The composition of claim 3 for inclusion within a cigarette
wherein said L-cysteine or its ester N-acetyl-l-cysteine is contained in an
amount between approximately 0.1 mgs to 10 mgs.

11. The composition of claim 4 for inclusion within a cigarette
wherein said vitamin E is contained in an amount between approximately

35 0.011LU.to 10.0 LU.

12. The composition of claim 5 for inclusion within a cigarette

25
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126 WD 99/1
1 PCT/ US98/ 16940 283’

facid esters.

; gLoup consi st n{)lg of L-sel ePorreLhi oni ne |MH%“$M”E‘F| ne. 20 nb-16.
The cigarette‘? ﬁgs.gn 15 further conpri i as a nenber
2 up

sel ected. from consi sting of ascorbyl palnitate an&CTUSIEU o i ¢

- . 17... The cigarette of claim115 further conprising a
merber - sefectBED SR WIATERGNF SHEINeR: i gnar N, R uERR TpdU. o
N-acetyl -1 -cyst es00.1.1E5 18. The cigarette of claim15 further
conprising vitamn E as a menber sel ected fromthe group consisting of
t ocopherol acetate anlS- Theicampasition okelaim o inclusion within axdgarettbe

cigarette of clajMolenf LA S | ) 20. The
cigarette of claim ﬁ"fﬁﬁﬂg‘? s@@%&é@kﬁ%ﬁééﬁﬁé}ga rtsfeie\&jed from tfkel'grou?he
cigarette of cl acomsigtirigiof rinc acetate asd zincngittunate imcarmaghount froaur i ne.

22. The cigarette of, claj 5 rein said conposition of L-
gl ut at hi one i cBH?’é’?‘HEﬁeanb'ﬁ f&%ﬁmﬂfm between at |east 0.01 to 20 ngys

and the source of sel i UMheScorApdsMidEEt LIRInAY RS QHW 3
approximately 0.01 to 10 ncgm 23. The m%@fet‘ e gﬁ%?rgtltﬁq 16
wherei n sai d vit whereic saig methieninednd taurine are included in amounts between

ri%r’fira?]tel rr%'usn'pgﬁé?\ﬁge'ﬁ'gg'pproxi mately 0.1 ngs to 60 nys.

24. The cigarette of18l aiAcibérétes complisiag @paget Wrppercd dRiupidiy a chafeer ei n
said L-cysteine or its ester N-acetyl-l-cysteine is contained in an

t
{ amount bet ween apprePacha 8319 c@qe%%urltlberl MRyising a compositionZfgr redueing

cigarette of cl agghI8dibarddrsdd i 42 SHoldH &l 84k ; |y, said
vitamn E is contai ned‘ I n e{ﬂ&janount betﬁvvee ﬁaphgéégﬁg?%ql%%wm%&%{al .U to
10.0 1. U. lungs fragm tolpeocirekecgenerateddiyasail tiparette,i said usinpositiohhi n a

: whot el b said vitam : ; . ’ e
" O to o0 FoRpRyRE ColtlhgPhe 4 a6t 3y BERplom PR em e ncl usi on
within a cigaretgeoup consietingi of Issélenarnethicrihd ahé LiENoc§@imS a menber

j selected fromthe gro consisting . aof zinc acetate and zinc glutonate
rIZ]l‘)rom Pé)rpprT %

in an amount i H183reftg of claipy15 dunthar comprising vitamipgC asthe
cigarette of clajfgmbleriselectstCrufi #13 gHolipicBndisBhgdFk 8kédiby! paimitate and

ascorbic acid esters.

17. The cigarette of claim 15 further comprising a member

selected from the group consisting of L-cysteine and N-acetyl-l-cysteine.

25 18. The cigarette of claim 15 further comprising vitamin E as a
member selected from the group consisting of tocopherol acetate and
tocopherol succinate.

18. The cigarette of claim 15 further comprising vitamin A.

20. The cigarette of claim 15 further comprising a zinc salt.

30 21. The cigarette of claim 15 further comprising methionine and
taurine.

22, The cigarette of claim 15 wherein said composition of L-
glutathione is contained with an amount between at least 0.01 to 20 mgs
and the source of selenium is contained in an amount between

35 approximatsly 0.01 to 10 mcgm.

23. The cigarette of claim 18 wherein said vitamin C is contained

26



120 *wherein said nethionine and taLﬂ““mmulum‘ Hﬂﬁ({j in amounts between
japproximately 0.5 ngs to 20 nys. ilter for filtering

‘sioke gener at SWOBYISESS obacco product* ¢ ‘safd ¥il'ter conpr PETAI846940
filtration material for filtering the snoke from bur ni ng tobacco which
passes througl sin anfamaunittesyesm aeproximatsly @« »gs tafd BgSdant conposition
whi ch. 18 dispensed | bR Satfl SERIEGSr {inP 35767 inclusidr WAL Sieletta | 1 at 1 o1
material, said conposition conprising L-glutathione and a source of

‘sel eni um sel ect edvtigreim said Lenystgine onits estemN-acetyl-I-cysteise iscomntaineddniane and
‘L- sel enocyst ei ne. 30. Th%ﬁI iht er of q'l aim?29 further conprising
vitanin Cas a 3@%@“5’8?%3%’@4’? ¥ %d BOS (B 1CMFsti ng of _ascor byl

pal nitate and " asggl bi Thergigdrettd 6f Slaim 18 for inclusiohlwithi8 ciddré®é of

jclaim29 further conprising a nmenber sel ected fromthe group consisting

of L-cyst ei nelGanavherainesajd vitagysEds gantained in an amoyyt betyween @ppraimately:| ai m

29 further conpris i ' as a 35 nenber selected fromthe group
consi sting of tocozgﬂg‘roéltggipe'pe{@e' and t ocopherol succinate.

127 WO 99/ 15035 26. The cigarette of claifP@Y fobRNUHEH Within a cigare@@8. The
jfilter of claim?29 further conpri s‘%%nvi,ta 1 n A

I 34. he filter
of claim29 furt mherefniad ¥itagin A, taipgd in an amount betaveent], 0 kWi 1a, o
claim?29 further )(yi si ng net hi oni ne and tauri ne. 36. The
filter of claim29 erein said conposition of L- 10 glutathione is
contai ned withSan ano@d bEbewsigarette ptalksim @O0for inslpsiomyédthin a cigatettBe source

g GahERESq RSl et sl Sk pemi B SRR it e © T

{contained in consREMY U 2t setatecdid £t GRitehateQn bnragtodnt f6émnys. 15

38. The filter of claim31 for inclusion within a cigarette wherein

lsaid L-cysteine dppreximadely 0. Ata IS POSy - cysteine is contained in an anount
jbetween approxi mately 43 1 #Hg cidardtle BBSlaim 21 for inclusiSh with§ af

dgbér%{teo‘c claim
32 for inclusion within a cigarette wherein sald vitamn I S cont ai ned

in an anount 2@t weberelmppaid hethionine and)tauring are drclededlip. gnountys between
approximately 0.5 mgs to 20 mgs.

29. A filter for filtering smoke generated by a tobacco product,
said filter comprising a filtration material for filtering the smoke from
burning tobacco which passes through said filtration material and an

25 antioxidant composition which is dispensed into said smoke as it passes
through said filtration material, said composition comprising L-glutathione
and a source of selenium selected from the group consisting of L-
selenomethionine and L-selenocysteine.

30. The filter of claim 29 further comprising vitamin C as a

30 member selected from the group consisting of ascorbyl palmitate and
ascorbic acid esters.

31. The filter of claim 29 further comprising a member selected
from the group consisting of L-cysteine and N-acetyl-I-cysteine.

32. The filter of claim 29 further comprising vitamin E as a

35 member selected from the group consisting of tocopherol acetate and

tocopherol succinate.
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T S e i etithmi Sradel foa

$40. The filter of claim33 for incl u llm Im H]I "gl arette wher ei n
said vitamin Ais contained in an anp U to 500 I.U.
41. The filtdVOBYISMS3i m 34 for inclusion within a ci gar et t ECTASPER0
said zinc salt s co ted fromthe groyp 25

consi sting of zi nc agg{aat :ﬂ%ﬁlt%ﬁgc ?éﬁ E ?Praﬂ"%[%ﬁfﬁ?ﬁ‘f g‘m
approximately 0.1 to 34, nUphe f‘lter of claim 29 3urthéecdmbplifihg afzikd saEn 35 for

i nclusion within acggarette wher ei n said net hi onine and taurine are

i ncluded in anounts béBwecthe filtergfmiaim 2dferthencempgsing snethionine. argh
43. The filter gé*ﬁﬂﬁ? m 29 wherein said anti oxi dant conposition is
encapsul ated as er selected fromthe group consisting of

| i posomes, gl ycospher 86. arthefiitersgfietaias 29 wherein said cér—‘hpos'ﬂbﬂ dfilkt er of
claim?29 wherein said, ,conposition fqr reducin e radical damage is

Jincorporated W t giytatione isiqardeingd “at'bmmoungbetween alylgast &0 10 7Q BH9sHf
Jotaim 29 wher el n ghgiyle GRURASEH deMhibA'is cBAtHMAWIN an afbBfic baNdeR! damage s

i ncorporated within said filter as a gel
§28 WO 99/ appaiximately 0.01 to 10 mcgm

Egr{ogg?? { gggﬁg m5xed Wt h ik f"éemgf él% géo‘?’ erg,naé%(%:’ﬁg% g:e%cf’ﬁga"berdo'ﬂp

jconsisting of acmplampuls Im!ween appmdnmawl\soandag@doym mys. al cohol and
grafted with maleic anhydrid 47. The filter of claim?29’

wher ei n sai d bonposit #8n f'BPe filter,ef ¢lgim 31 for inslusiopithin agiasseite whessiPai ned
'_ Wi thin an aqueougaROl e ifthe & itd'8steP NA@ty i RtdinP isUésHthiRed 3P aH dfhount

between approximately 0.1 mgs to 10 mgs.

39. The filter of claim 32 for inclusion within a cigarette wherein
said vitamin E is contained in an amount between approximately 0.01 I.U.

20 to 10.01L.U.

40, The filter of claim 33 for inclusion within a cigarette wherein
said vitamin A is contained in an amount between 1.0 1.U. to 500 |.U.

41. The filter of claim 34 for inclusion within a cigarette wherein
said zinc salt is comprised as a member selected from the group

25 consisting of zinc acetate and zinc glutonate in an amount from
appraximately 0.1 to 15 mgs.

42. The filter of claim 35 for inclusion within a cigarette whersin
said methionine and taurine are included in amounts between
approximately 0.5 mgs to 20 mgs.

30 43. The fitter of claim 29 wherein said antioxidant composition is
encapsulated as a member selected from the group consisting of
liposomes, glycospheres and nonospheres.

44. The filter of claim 29 wherein said composition for reducing
free radical damage is incorporated within said filter as a powder.

35 45. The filter of claim 29 wherein said composition for reducing
free radical damage is incorporated within said filter as a gel.

28
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5 46. The filter of claim 29 wherein said composition is mixed with
a super absorber selected from the group consisting of acrylamide co-
polymers and polyvinyl alcohol and grafted with maleic anhydride.

47. The filter of claim 29 wherein said composition for reducing

free radical damage is contained within an agueous solution in the form of
10 a rupturable capsule.
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