1 2 0 JAN 2005 DESCRI PTI ON COVPCOSI TI ONS FOR REGULATI NG DESI RE FOR SMXKI NG
I 5 TECHNI CAL FI ELD The present invention relates to a conposition for
. suppressing craving for snoking conprisjng theanine, and a method gf gn 005
prohi biting or noderating snoking conprtsing administering to an
I ndi vi dual the conposition conprising theanine. 10 BACKGROUND ART Snoki ng
cigarettes has been known to be a mmjor cause of diseases such as a lung
cancer, bronchitis, and coronary or ' Eihﬁgbartery di sease. Individual
chem cal substances contained in ci@ggéBEL e already been 15 recogni zed
as a carcinogen, and passive snoki ng has been el ucidated to have
carcinogenicity recently, so that snokel ess chewi ng tobacco and snuff are
also listed in carcinogenic substance |i L.n s Lted Anong t he
~ conponents coGQMRQASTHOQINGFOR 25 GRELA ,CEL RE FOR SMOKIN g
volatile liquid al kaloid, has high toxicity of irritating and paral yzing
the nerve tissue such as cerebral nerve, 20 cerebellum and spinal cord

whil e having cal ming effect, excitenent effect and pleasure-giving effect.

Ther efor e, Wsonti nuously reported that nicotine relating to
t he i ncidences of |ung cancer,, pha;réggieal cancer, g;soglga?eal cancer . and

gastric cancer. Theprespat imventionsclaiesiar OapOsiiion BT UPPFISSINSLTAsE iRl

i ntake of 25 nicotine by snoking or the |ike may cause nicotine dependence.

. In

. For exanpl esmakiog Lammidsg theanine, and a method for prohibiting or moderating
smoking comprising administering to an individual the composition comprising
theanine.

10
BACKGROUND ART

Smoking cigarettes has been known to be a major cause of diseases such
as a lung cancer, bronchitis, and coronary or peripheral artery disease.
Individual chemical substances contained in cigarettes have already been

15 recognized as a carcinogen, and passive smoking has been elucidated to have
carcinogenicity recently, so that smokeless chewing tobacco and snuff are also
listed in carcinogenic substance list in the United States. Among the components
contained in cigarettes, nicotine, which is a colorless volatile liquid alkaloid, has
high toxicity of irritating and paralyzing the nerve tissue such as cerebral nerve,

20 cerebellum and spinal cord while having calming effect, excitement effect and
pleasure-giving effect. Therefore, there have been continuously reported that
nicotine relating to the incidences of lung cancer, pharyngeal cancer, esophageal
cancer and gastric cancer. |

Nicotine also has mental dependence, so that a continual intake of

25 nicotine by smoking or the like may cause nicotine dependence. For example,



2 when a heavy snoker quits snoking, wthdrawal synptons are seen in a
short tinme period and craving for snoking increases. If the snnkegggﬁgqa%
tolerate his craving for snoking, and takes nore nicotine to avoi fI¥t
synptons and tornent, his health is staked at a hi gher risk. 5 In those
ti mes, canpaigns for nonsnoki ng and noderation in snoking have been run
wor | dwi de, and a snoki ng popul ation tends to be decreased every year.
There is a trend toward restrjction,in angin in public facil,ities and
publ i ¢ trar&hen aAeRv)y SMAKEE AHIS SOk Witk awghﬁwm%%éfﬁaseﬁltlﬁétﬁ Lin
which he is forced to stop spoking. However, pental and physical tornents
may be caustiue period andscmryHg fé’@%ﬁql%l%ﬁsp&i A Wﬁrﬁ@@%&é{m%ﬁ&?ﬁamen
drop in an intake of nicotine may cause serious W thdrawal sngions. For
this reasoncraving forissmakingcdiakes moae RCHNg tRavRiH ther MM ARG tarmeng,
prohi biting or noderatin snoki ng, gradual |y wi t hout causi ng any probl ens.
As such nethisdealth is stoled at a higher dkent such as nicotine gum and 15
candy, drop or gum containing various plant extracts, an inorganic

subst &nce and t hin thosge tinass, se@paigasiar nepunpking AsdfagderpHpa AR SMOKINZen

No. Sho 4-46119, Japanese Patent Laid-Qoen No. Sho 61-63243, Japanese

Pat ent Lai ch:SeereeNoun whddeide asd a0smglkiggmepalatianeiends i be dpeisased ey

62- 296840, Japanese Patent Laid-Open No. Hei 8-308544, Japanese Patent

Lai d- Open NygaShd8ze io%gend 20wanbrestridionsinesmoling dn pyblic fecilites and 18076,
and Japanese Patent Laid-Open No. Sho 48-85722). Moreover, a nethod of
causi ng di spubtiokensppriatioal boghat acenekar frequeathy dagesauBtationd v mMehthenSousl y
with cigarette snoke using a pipe or the like, -and a nmethod of proq?ting
ant i - smoki nfprogd tihstopisimeking c Slawever mgnisd apd physigabtormeats MAY DS LRUSE

ni coti ne nasal spray have been used. The principles for 25 prohibiting or
moderidk i ng byrbkéakindy smuddeg habitdn manydases iandagsuddes drap ¢ an intake of

nicotine may cause serious withdrawal symptoms. For this reason, there is an
earnest need for a method showing an effect on prohibiting or moderating
smoking gradually without causing any problems.

As such methods, a food or a medicament such as nicotine gum, and

15 candy, drop or gum, containing various plant extracts, an inorganic substance Froy
and the like has been so far known (Japanese Patent Laid-Open No.(S;@Zi-%l 19,
Japanese Patent Laid-Open No. Sho 61-63243, Japanese Patent Laid-Open No.
Sho 62-296840, Japanese Patent Laid-Open No. Sho 62-296840, Japanese Patent
Laid-Open No. Hei 8-308544, Japanese Patent Laid-Open Nof Si’lO 82-42582,

20 Japanese Patent Laid-Open No. Hei 7-18076, and Japanese Patent i,aid-Open No.
Sho 48-85722). Moreover, a method of causing discomfort by inhaling a certain
chemical substance simultaneously with cigarette smoke using a pipe or the like,

‘and a method of promoting anti-smoking by absorbing nicotine into body using a
nicotine pad or nicotine nasal spray have been used. The principles for

25 prohibiting or moderating smoking by these means are classified into three



3 2 0 JAN 2005 categories: (1) suppression for craving for snoking by

paral yzi ng gustation and the like; (2) pronotion of a

det oxi fication/excretion of nicotine in the body; and (3) supply of 0 JAN 2005
nicotine by a cigarette substitute. However, in a case where nicotine is
absorbed transdermally or the like, nicotine exists internally after all,

5 so that this nethod cannot be said to be good for health. Further, even

wh ducti inth ' f or .snqki ' hi d. th would b
ISk for ddpbERHse  brsupREeSioLit Faviag iot srlnkibe ickiraliing BEVANRB AN ned
f ood th | j K littl ff Ld not. satisfactoril tif
smoker s gu8e Mkea k) Dwgationefa fsiorgticaidengion 8 nicBbe fa M oqyatd * 1Y
wi t hdrawal synptons 10 or.i Lnat ed from grohi bid‘%li on_or .nmoderation of snoking
coul d not Hé) SPPPLY. 8‘111% ¥ dopBaste subsiituls. FIRWEYCn iR 2[CaSGMBEIe t he case

that a snoker cannot. hel p snokin so th their effect.iveness has
certain |inieotim M@MW#MW@Q‘&%ﬁkﬁ YyePUes e%l]ststlﬁgrgge@)ggﬂpr aft,
invention is to provide a conpqgsition for pressi ravi ng for snoking
with figh swr@tayﬁuﬁmqiboaém lfgtrb{aegﬁaa'fg&’ilf‘é‘i@- ﬁ‘g}{&tfé ?)‘éf‘rg"rW?lﬁBdl (1)
suppression of craving for, snpking . in a situatiqn where nons ing is
mandat ory iiedugeor i [Re ¢rying fop smnking K aghisy vﬁlﬁﬁé‘foé‘tl‘ﬁgﬁar&q?g?foki ng

intentionally (when unrestricted); and (3),c | ete elimnati.on,of a 20
Soki ng. hatAependaBeneR tabyigarclisisubs s bsdeht L goYs BIFHnES oo or e o

met hod for prohibiting or noderating snpking .conpri.sing . adpinistering to
an i ndi vi duldke haga lisgdepEert apd “EH%P%EF bsl%%‘ﬂgﬁfﬁ gg‘.“f)&é KeEss gustaiions ¢ i es
in order to solve the_ above-nentioned probl ens, ,th(ﬁ wpi;esent i nventors have
found that whedsgaeerallyacrustomed tparcaiiey 5@ dhat yithGrawab SYRIRmy) f or

snoki ng, the effectiveness _of which is higher than th? of the prior art,
10 originated from prohibition or moderation of smoking could not be

fundamentally suppressed. Accordingly, it is often the case that a smoker cannot

help smoking, so that their effectiveness has a certain limit.

DISCLOSURE OF INVENTION

15 An object of the preseat invention is to provide a composition for
suppressing craving for smoking with high safety and no dependence such that
there can be performed (1) suppression of craving for smoking in a situation
where nonsmoking is mandatory in the daily life; (2) prohibition or moderation
of smoking intentionally (when unrestricted); and (3) complete elimination of a

20 smoking habit. Anaother object of the present invention is to provide a method
for prohibiting or moderating smoking comprising administering to an individual
the composition comprising theanine.

As a result of studies in order to solve the above-mentioned problems, the
present inventors have found that theanine is effective for suppressing the

25 craving for smoking, the effectiveness of which is higher than that of the prior art,



4 2 0 JAN 2005 and that theanine can prevent, alleviate, and elimnate

w t hdrawal synptons caused by nonsnoking in a situation where nonsnoking
is mandatory, and the present invention has been acconplished ther2DyjAN 2005
Specifically, the gist of the present indention relates to: 5 (1) a
conposition for suppressing craving for snoking, characterized in that the
conposition conprises theanine; and (2) a nethod for prohibiting or

noder ati ng snpki ng, conprisin admi ni steri.ng t.o an individual

Composi {1 orfndHiat Meartic sapevent, alcvaicepndelanat wihdewalsy melorics
Figure 1 shows changes in,blpod nicotine |evel of .a snoker, within,g day.
Figure 2 sHawsed R MOBSTIOKING T § RAUgHen MRRFRRoRsRiidne dhmandatasy. adfhe

i mmedi ately after, waking, Figure 3 shp the results of Test 2 imediately
af ter waki rfesery IRy enirai hasshaﬁﬁnsaqcﬁglpg@ﬁgqltt@erg Ythe prelimnary
guestionnaire of the daytine ,test. Figure 5 shows the results of the
daytime test. Fidpeaficalindhe gistobddlg presentcignentionirdateitake test within a
day, wherein a bar in the tgraph i s the nunber of cigarettes smked (-),
and aSsol i d13quag eompositien oo supRASETINS Lraving ker yroking, chasacteret An dhat
(tablet), and nunerical figure 1 in abscissa axis of the graph is the
resul ts of the cempasiijomrempriscs tikppige: ARdt est substance, and nuneri cal
figures 2 to 4 are the results of each day of three separate days at which
each test i@)per# oretked for prohibiting o wmoderaling:SMPKNZ, CORPRISIIOUS i nt ake
test for one week, wherein 25 a bar in the graph is the nunber of

ci gar et t es aimindstering to apdndividnal @ compgsation Comprising theanine.

10 BRIEF DESCRIPTION OF THE DRAWINGS
- Figure 1 shows changes in blood nicotine level of a smoker within a day.
Figure 2 shows the results of the preliminary questionnaire of Test 2
immediately after waking.
Figure 3 shows the results of Test 2 immediately after waking.
15 Figure 4 shows the results of the preliminary questionnaire of the daytime
test.
Figure 5 shows the results of the daytime test.
Figure 6 shows a result of continuous intake test within a day, wherein a
bar in the graph is the number of cigarettes smoked (-), and a solid square is the
20 number of intake of the test substance (tablet), and numerical figure 1 in abscissa
axis of the graph is the results of an any day without taking the test substance,
and numerical figures 2 to 4 are the results of each day of three separate days at
which each test is performed.
Figure 7 shows the results of continuous intake test for one week, wherein

25 a bar in the graph is the number of cigarettes smoked (-), and a solid square is the



5 2 0 JAN 2005 nunber of intake of the test substance (tablet). Figure 8
shows changes in the bl ood theanine concentration in a case of oral_ nucosa
absorption or intestinal absorption of an L-theanine formulated chekfi Ak 2005
tablet. 5 Figure 9 shows changes in cravi'ng for snoking with the passage of
time and the bl ood theani ne concentrati on when a subject is allowed to
take 87 ng of theanine. Figure 10 shows changes in craving for snoking

with the passage of.t,i nd _the,blo i ne con trati wh

subj ect i E aﬁlﬁng\%aItfrga@%%@saﬂlbgtan%gé&?ﬁ% ini ne. B(I;g'rll' R/%D:EOEO? g&R%YI NG
QUT THE | NVENTI . The osition fo LessSi ng. Cravi for._snokin
(hereinafter ref&GHEE Scﬁ'g})%é]?%eéblhg}?:@gggﬁﬁe%ﬁgﬁ ﬁ%ﬂc\é:ﬂgl‘ggﬂ{l l?%\f:@ﬁ!? Pgn i s
hi ghly suitable for treating an 5 si,tuations,.in i ch. ci

ni got iyne- baQkH m\xl?%ara&ﬁawt% %Wﬁpﬁg?t@ioﬁ%qqrb?f an &V\@’Ff’@&%lt l@éﬁ{%&eq ﬁglr aval
synptons) can take place. The exhibition of the desired effects of the

conposi t i onckFwe tﬁ‘P‘é&ent invention is based on action for suppressing
the craving for

moki found for the first ti .in thegnine contained in
the cohpositi on. FgueREShOYSS ng?ﬁ]b‘bf”@é’éﬁ‘%gor n@f‘ﬂﬁv‘f@?ﬂw&%&oi M s to,
for exanpl e, | I eviating wthdrawal.synptons d, suppressij ap~onset. of
the withdr afpd %%QW&gdhEgmpﬁ&PBBV‘t%W‘gE%? Hé@fﬂabisrﬁgpof%%ds@ﬂfg!ﬁ ?1!;3 MERE term
"nicotine" refers to an active ingredient in tobacco products. It has been

known that HI€@8i98%e is a dependence-producing drug and is easily 25

absorbed internally and reaches the,brain after ghout .ei ght seconds,.
Ni coti ne Fiélurc 1d0 shows changes in craving for smoking W1ﬁ1 e passage Sftime

and the blood theanine concentration when a subject is allowed to take 200 mg of

10 theanine.

BEST MODE FOR CARRYING OUT THE INVENTION

The composition for suppressing craving for smoking (hereinafter referred
to as the composition) of the present invention is highly suitable for treating any

15 situations in which cigarette or nicotine-based withdrawal symptoms (hereinafter
referred to as withdrawal symptoms) can take place. The exhibition of the
desired effects of the composition of the present invention is based on action for
suppressing the craving for smoking found for the first time in theanine
contained in the composition.

20 The phrase “suppressing craving for smoking” refers to, for example,
alleviating withdrawal symptoms and suppressing an onset of the withdrawal
symptoms, thereby suppressing craving for smoking.

The term “nicotine” refers to an active ingredient in tobacco products. It
has been known that nicotine is a dependence-producing drug and is easily

25 absorbed internally and reaches the brain after about eight seconds. Nicotine



6 2 0 JAN 2005 affects the pleasure center of cerebrum (central nervous
systen) to provide pleasure. If one continues snoking for craving the

pl easure, so-called cigarette or nicoti dependence may occur, WR gAN 2005
certain changes take place in the brain,” and body conditioning gets worse
in a case of nonsnoking. 5 On the other hand, "theanine" used in the
present invention is a glutamc acid derivative (y-glutanyl ethylam de),

di ) id, i di ent t ai ned ly int I . [nat [1y.
At hough anatiest 36t Risenale naiot SRSt Gt Aoyl Pl RS BHETidkavi g 1 o7
Ki by t ' f d f. th ' ti i,n th t,d ti '
ot unknownPlERR o Lf 0P SopbiRues Thekine i clarils Mk b BRuBk i Sellsd piearae’ ' °
conventional |y, known, as,shown in Exampl es set. forth bel,ow,. therg has been

acknowl edgeflt HCOBAF AePBRIEISEBAY OPtl: SSHYBSEHAIT HiAngeR Ltk lace iy the
concentr at [ gn.af%ﬁ{ tc?eani(ﬁ? adm ni.stration and the exhibition of
suppr essi ve PER; YK BRAYFORIHIQNHIE BSFHHO5Hs 1 2 675 MO MAKIRE of ¢ est s
ducted f k it j coti d . Ther.ef th f f
S heanhe i nt o 10 Omerthe . SR RERIE M preS Gurh o n ghigmie * ©
i ati ith the hi_ bi ti f th ffect. Methods f. ; [
Cheani ne s 8@ dideriRE Ve EERRMI FERIPBHISIGRG & S oming aRddREraditHods

i ncludi ng a net hod of extractjng fromtea ves; a nethod ,for obtainin

L o ey cattebRg AT e i S dehges AN chORPeh af aiem iechaBgmygf e 0

1301-1307 (1971)]; a nethod for obtainin heani ne, conpri Si treating a

m xture of ( é?tﬂﬁlgalﬁrn%m&ﬁ?fsg%gﬁg\emwggﬁ{ ﬁl%ﬁi(mga?ﬁ' ﬂ?@é‘“{e\qﬁ’ﬂfgaggg&%ﬁﬁﬁtneg

Pat ent Publi.cati 0?1 No. Hei. 7-@5154); a_net hod S%Rri s%({;g%&lg?l turi.ng@cul tured
: |

celI's of telMaingheRIesant dnyantion 1§ yebupsmomn Aad nof sxe YRGS owt h

P Ormlt(]I on °§3h§sr}8100g‘fé§1‘ifuﬁgt£§£ éc?nvvé@tibgalll)rr] %8%%1', qusltmh\sn il Eilclafantpllt\elsese%%ﬁﬂt of

below, there has been acknowledged association between the changes in the
theanine blood concentration after theanine admiuistration and the exhibition of
suppressive action of withdrawal symptoms from the results of tests conducted
for smokers with nicotine dependence. Therefore, the transfer of theanine into

15 the brain after the administration would have some association with the
exhibition of the effect.

Methods for preparing theanine used in the present invention may be any
of known methods, including a method of extracting from tea leaves; a method
for obtaining theanine by an organic synthesis method [Chem. Pharm. Bull.,

20 19(7), 1301-1307 (1971)]; a method for obtaining theanine, comprising treating a
mixture of glutamine and ethylamine with glutaminase (Japanese Examined
Patent Publication No. Hei 7-55154); a method comprising culturing cultured
cells of tea in a medium containing ethylamine, thereby achieving growth
promotion of the cultured cells while increasing the cumulative amount of

25 theanine in the cultured cells (Japanese Patent Laid-Open No. Hei 5-123166); a



25 theanine in the cultured cells (Japanese Patent Laid-Open No. He
5-123166); a 2 0 jAN 2005 7 nethod for obtaining theanine in whi@p AN 20
ethylam ne is substituted by an ethylam_ne derivative such as ethy#an?ﬂ%
hydrochl oride in the above-nenti oned method di scl osed in Japanese Exam ned
Pat ent Publication No. Hei 7-55154 or Japanese Patent Laid-Open No. He
5-123166; and the like. In addition, the 5 theanine used in the present

i nvention may be of any. forns, such as. purified roducts,,crudely purified

oroauct o omernd Eor dhtbingsg Meapdie R SR haine RS ihaed by abi e pr oduct

[ SUNTHEANI NE. (regj stered trade mar k), manufact ured, by Taiyo Kagaku -

Lra ]y bEYERIne| GRENGEE Y B el B hyiach Dgen (e b BRAsaned

herei n include those of green tea,, oolong _tea and_black tea. .10

addi tion, aﬁg‘Fﬂ%ﬂfP diselsssd tn ;apaae@%Eéﬁm&%ﬂgﬂateﬁﬁphlé%mﬁ“eaﬁebiﬁ%é&r

anong which_the L-formis_ preferred.in_th ese i nvention, because it is

approved aslapangsalagat L#%FE',OP&H(N?- @c%ﬂggigélqwﬂhﬁih 'ez;\maé?htmt feani ne

content in the conposition of the present inveption is not part_'_cHI arly

limted, astheanipeassedrp thepresent ’@WPBH?“&?aYthf‘eog?@é s, sYehes BRrifisd 15

achi eved. The theanine content is usual lé% refer b“é froqm 0.001 to _180% by

wei ght , nor Brostustse CES)Y prabicd RIedyes 1830 Cg‘ya iﬂgfh 1ke o Adsrermmergially

preferably fromO0.1 to 0% b ' . A nethod of detecting theanine in

the conposi 8Yakble pm@cﬁiggmw (@arst%reaéfadﬁamq umaprpiaciyRddyd. 1t

is preferable that the nethod conprises . 2Q derjvatizing.n pre-golum by

or t hopht hal Zﬂﬁ@lﬁaﬁa@tﬁﬂ)’ﬁ@gﬁﬁiﬁ%%‘ée yIngidentally s Pﬁﬁrﬁlgetelailgﬁﬁ'% as

chr omat ogra%g_y (HPLC) wusi.n S colym, and detecting gpd uantifying with
gr qqu

a fluoresce rgdt@ deein inglude thoseod gacebier peleas teapad €%y HPLC usi ng

ODS col umm, and detecgting and _gquanti fyi at a )
10 - Inad 1t1on? any of ?_rﬁlean{n%, Bg-theamne and DL-theanine can be used,

among which the L-form is preferred in the present invention, because it is
approved as a food additive, and is economically utilizable.
The theanine content in the composition of the present invention is not
particularly limited, as long as the desired effect of the present invention is
15 achieved. The theanine content is usually preferably from 0.001 to 100% by
weight, more preferably from 0.01 to 100% by weight, and especially preferably
from 0.1 to 100% by weight.
A method of detecting theanine in the composition of the present
invention is not particularly limited. It is preferable that the method comprises
20 derivatizing in pre-column by orthophthalaldehyde (OPA), separating by
high-performance liquid chromatography (HPLC) using ODS column, and
detecting and quantifying with a fluorescence detector, or the method comprises
separating by HPLC using ODS column, and detecting and quantifying at a
wavelength of 210 nm.

25 In addition, other various components can be used together with theanine



wavel ength of 210 nm 25 In addition, other various conponents can be used
together with theanine 8 20JAN2005 in the conposition of the present
invention properly. The other conponents are not particularly |irig %NZ d
include, for instance, anmino acids, vitafins, mninerals, other functiona
materials and the |ike. The above-nenti oned am no acids are not
particularly limted, and 5 include, for exanple, glutamne, glutam c acid,
trypt ophan, , al ani ne, arginine, aspartic.acid, threqgnine, serine,

y- A nobut yi HeOmpostagR PRAIE PIeSERkIRY HRHON PARSHEu | HeothanEOMRENFIRATE The
above-nentioned vitanmins include, fo xample, vitamn A vitamn Bl,
Vitanin B2, Nk parenlogly Limitednand imchide, Foripsiines, UnineGidh vigmias n £, 10
vitamn K, folic acid, nicotinic acid, |jipo
biotin, ubnqmrﬁlfm@,thqsrfegf:ta@maﬁﬁa@tﬁrlahoﬁ e
vitamns, without intending to be |]imted to these al gne. The

above- nent i oned FhA&DEVE-MEHIQNEE aH0 ask ot partegulasly limited, apdgnesi um
copper, zinc, selenium potassiumand the like, without intending . to 15 be
limtéd theinslusle, {oF examaple, ghtamipg, lwarmic anids rypkphany alanines argifincer i al s

i nclude, for exanple, St. John's wort, herbs such as Chanom | e,

Gymmena/ Gar aspairdc agida threonings s, YRMBObKIisCid fpnangedpi@nfi8esuch as
Eucomm a ul noi des and Pnanx, ginnseng or extracts thereof, extracts of

ani mal ori ghypotgutineaandothgdiket a, dietary 20 fiber, soy peptide, diet
sweetener, caffeine and the |like, without intending to be Ilimted thereto.
As the form of tAlesabayednentionesk vitaminsiaclude, fon ¢xamiph vianigagl, vitamin
conposition_or a pharmaceutjcal conposition is Br ef erabl e, fromthe

vi ewpoi nt By, vitamin By, vitamin Bg, vitamin By, vitamin C, vitamin D, vitamin E,

i_cr‘%aci d, pantothenic acid,
likge, and derivatives of these

Al

10 vitamin K, folic acid, nicotinic acid, lipoic acid, pantothenic acid, biotin,
ubiquinone, prostaglandin and the like, and dertvatives of these vitamins, without
intending to be limited to these alone.

The above-mentioned minerals include, for cxamplé, calcium, iron,
magnesium, copper, zinc, selenium, potassium and the like, without intending to

15 be limited thereto.

Moreover, the above-mentioned other functional materials include, for
example, St. John’s wort, herbs such as Chamomile, Gymnema/Garcinia, plants
pertaining to Chinese-style medicine such as Eucommia ulmoides and Pnanx
ginnseng or extracts fhcrcof, extracts of animal origins such as placenta, dietary

20 fiber, soy peptide, diet sweetener, caffeine and the like, without intending to be
limited thereto.

As the form of the composition of the present invention, a food
composition or a pharmaceutical composition 1s preferable, from the viewpoint
of its suitability for the daily use.

25 The food composition of the present invention encompasses not only a



of its suitability for the daily use. 25 The food conposition of the
present invention enconpasses not only a 9 2 0 JAN 2005 food corrgri si ng

t heani ne but also a food additive conprising theanine. In the cd€felANf 2005
maki ng the food conposition, theanine may be added to, for exanple, the
foll owi ng foods. Specifically, theanine can be added to a solid food or a
liquid food. The 5 solid food is not particularly limted, and preferably

i ncludes taplet confectjoneries, candi eg, ,ghocol ates,. m cracker,s,

bi scui ts, oo compsae shemany fit a8 Btond adiREGe T sing tlanige Lol o/ |
yogurt, cold confect,ioneries cake.. bread and the like The liquid food is
P20 1 ot el analfing ths FoadaomansionnBaARE T CpadfrbionapFyAdatedit o o
t abl e quur‘yq peverage .such as fruit juice 10 concentrates, reconstituted

j ui ce concefflloxisg 10pdesh juices, mixed fruit juices, fruit
grain-containing fruit juice, fruit juice-contaj.ning beverages, m xed
fruit/vegetabl e pPRe@ticalpdieaning cay ibe@,dde%rt%aﬁahaéogfé%@ig&& Rapds ThEi ks,
mneral water, mlk, mlk, beverage and c¢offee, .or an_ al coholic beverage
such as Japsekfoodsiginet psetequ,?arﬁi ﬁ@}lt%geﬂﬁmfg{abéﬁ HSICSaﬁgP%i skey, or the
i ke. 15 Anong them _a preparation suitable for aBsorption via the oral
mucosa is eeHeetiorariesreandigschgealates, gum, gracksrs, PECEHE ¢akassuPas can be
sustained in the nmouth for a given length _of time, such as a.tablet

conf ect i onepspdugtse areRessrd spinprodustse gpuissa ey, progush eald confeetianesigse of the
solid food, theanine can be gradually _released in the mputh. By that
action, theeakeabreasl anskhedike. i Haehauid fpodiis alsainat pagteculady bimite sa. \Wen
t heanine is absorbed via the oral nucosa, theanine would be transported

into the brtieaninsrmaybeipseienthly addad te pdablg dexumyhsygragermchastianit juigat em

whereby its action can be exhibited. On the other, K hand, when . , .
10 concentrates, reconstituted juice concentrates, fresh juices, mixed fruit juices,

fruit grain-containing fruit juice, fruit juice-containing beverages, mixed
fruit/vegetable juice, vegetable juice, carbonated beverages, soft drinks, mineral
water, milk, milk beverage and coffee, or an alcoholic beverage such as Japanese
sa_ke, beer, wine, cocktails, shochu, and whiskey, or the like.

15 Among them, a preparation suitable for absorption via the oral mucosa is
preferred. For instance, a solid food in the form which can be sustained in the
mouth for a given length of time, such as a tablet confectionery, a candy or gum,
is especially preferred. In the case of the solid food, theanine can be gradually
released in the mouth. By that action, theanine is absorbed internally via mainly

20 the oral mucosa. When theanine is absorbed via the oral mucosa, theanine would
be transported into the brain more efficiently than the case through the portal
system, whereby its action can be exhibited. On the other hand, when
considering oral intake, since it may be difficult to use gum depending on the
kind of an occupation and a situation of a workplace, the form of tablet

25 confectionery or candy is more preferable. With respect to these various forms,



considering oral intake, since it may be difficult to use gum dependi ng on
the kind of an occupation and a situation of a workplace, the form of
tablet 25 confectionery or candy is nore preferable. Wth respect t) teIms
various forms, 10 2 0 JAN 2005 as those WQitable for absorption via tde
oral nmucosa, a dosage formsustainable in the nouth for at |east three

m nutes when orally taken is preferred. Myreover, the size and the form
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tablets (including not only general 10 tablet but also troche and the

like), caps%ﬂ%%’}’a Meered agents, granules, health care drinks and the
| i ke. The pharmaceuti cal comﬁsi tion can al so_be used in cqnbination with
a

ot her Smedi canent bt thasase pémakiag the cormpesision of the,BreseRinyERUBR 1R, t hose
suitable for absorption via the oral nucasa. al;\f Br eferred. , Accordin 1 Y,
from the viehpolaceutica comMpOsitiem igtorme yriiek is basst o) ¥RoWe pRatRaGRIGicat | ng
portal system as the form of the pharnaceutical conp(gsi ti (in of the present
i nvention, eeMpesitonsspPay bsiany ofisoleirNSe FUPERHORF RAYCT ainlit molded
preferred. The subli n%gal_ tablet is not | afrr:li i_ul,ar | i m éﬁ[% s | Eng as
the tabl et prdupts gdibedigweRonhieing ulagly {ignit FUB1 & NeREOIE-HBC t abl et
preferably disintegrates in three to six mnutes,. ereby 20 theanine can
be rel easedPharmassPiifyRAMPRIEGLR 15 provadsd asﬁﬂgi%ﬁﬁé\ﬂ‘ﬁ&g K@‘i Qalyigegeli on i s
not particularly limted, and nmay.foqllow ? conventi.onal et hog.
10 tablet but also troche and the like), capsules, powdered agents, granules, health
care drinks and the like. The pharmaceutical composition can also be used in
combination with other medicaments.
Moreover, as in the case of the food composition, those suitable for
absorption via the oral mucosa are preferred. Accordingly, from the viewpoint
15 of absorbing theanine internally without mediating portal system, as the form of
the pharmaceutical composition of the present invention, tablets, especially
troche or a sublingual tablet, are preferred. The sublingual tablet is not
particularly limited, as long as the tablet can be placed under the tongue. It is
desirable that the tablet preferably disintegrates in three to six minutes, whereby
20 theanine can be released to sublingual mucosa rapidly. The means for
disintegration is not particularly limited, and may follow a conventional method.
By the use of the sublingual tablet, theanine is absorbed via sublingual mucosa
and can be efficiently transported into the brain, so that the sublingual tablet is

especially suitable for the treatment of acute withdrawal symptoms or the

25 treatment of transient nicotine craving.



By the use of the sublingual tablet, theanine is absorbed via sublingual
mucosa and can be efficiently transported into the brain, so that the
sublingual tablet is especially suitabl ﬁ for the treatment of acut®( JAN 2005
wi t hdrawal synptons or the 25 treatnent } transient nicotine cravi ng. 11 2
0 JAN 2005 A process for preparing the conposition of the present invention
Is not particularly limted, and there can be used general processes for
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does not wish to elimnate_the habit qf snoking, .it be very difficult
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where nonsmoking is mandatory in the daily life. For an individual having a

smoking habit who does not wish to eliminate the habit of smoking, it may be

very difficult to quit smoking for a given period of time, whether short or long.

The situation where nonsmoking is mandatory includes, for example, the

15 situation during the use of public transportations such as air planes and the

situation in a hospital. In these cases the craving for smoking can be suppressed

efficiently by the use of the composition of the present invention so that smoking

can be stopped without causing any problems. However, the suppressive action

is not persistent unnecessarily for a long period of time, and smoking can be

20 restarted easily once the period of time where nonsmoking is mandatory has

passed. Such 2 flexibility of suppressing the craving for smoking and restarting

smoking is very excellent aspect as compared to the suppression of the craving

for smoking by conventional nicotine substitute such as nicotine pad which may

unnecessarily sustain the suppressive effect for the craving for smoking.

25 Particularly in recent years, there is an increase in a situation where nonsmoking



passed. Such a flexibility of suppressing the craving for snoking and
restarting snoking is very excellent aspect as conpared to the supﬁgqmmhmm
of the craving for snoking by conventional nicotine substitute such as

ni cotine pad which may unnecessarily sustain the suppressi ve effect for
the craving for snoking. 25 Particularly in recent years, there is an

I ncrease in a situation where nonsnoking 2 0 JAN 2005 12 is nmandatory al ong

with the progress of understandi ng about. harnful ,.act|on of | garett
consunpt i onisaANdatest 21Ragiith ﬁ%’@éﬁaﬂﬁ e@rﬁ%‘?‘@ﬂﬂ@h?“&@’?@ g&ﬂ@lo
enbodi mrent of the use of fhe conposition of the present inyention nti oned
above is es@igarestel spnsuEptionand micpipe yitake a@%@%ﬁiaﬁe‘ﬁgﬁfﬁmtg)

prohibition or npderation of _snoking intentionally (when unrestricted) by

usi ng the compedimenspighe use of HrecrmposiHoref iﬂa%Prﬁ@é%ﬂé{ﬁnﬁlwa mMEntieRedhayi ng

a habit of snoking who does not wish to elimnate the habit tries to stop

or noder at eabgwskis €gpecialdy paefgriedet i on of a physician, when an indi vi dual

tries to stop snoking during the contact v&;h (ghn .10 infaat, or the like,
prefibi &f

the chaving for MAIRPYRY, tharesandemsriormed tanongRogderation qihe
conposi tion of the present invention, so that snoking can_he sg&?ped or
noder at ed wimpksing iatansionglly{yhengmiresteicted) byquing ts Comppasidon ahiGanner as
menti oned above, in a _case where_ intentional prohibition or npderation for
snoking i s pesewingeentiene¥hen an indikidygl bayage: habit ofynekingsehe dpesngt
once. 15 Further, there can be perforned (3) conplete elimnation of a
snoking hawish teyeliminatg thmbatubﬂwstptﬂm%moaﬁ@% FEDLHIS YRde A dispction of
continuously. It is said that there are generally a few individuals having
confidence apbysicipm, sehemgan uddividaal Hiesie s pkingredhs cgntach yvithhart op
snmoking. This is especially true when an individual ha gf ven u% on,
qui t ti0ng snisdhnig or thesbke the cprigpg for smoking can be suppressed efficiently by using
the composition of the present invention, so that smoking can be stopped or
moderated without causing any problems. In addition, in the same manner as
mentioned above, in a case where intentional prohibition or moderation for
smoking is no longer necessary, smoking cigarettes can be restarted at once.
15 Further, there can be performed (3) complete elimination of a smoking
habit by taking the composition of the present invention continuously. It is said
that there are generally a few individuals having confidence about quitting
smoking among smokers who are starting to stop smoking. This is especially
true when an individual had given up on quitting smoking in some of past
20 challenges due to painful withdrawal symptoms after starting to quit smoking.
However, since the craving for smoking can be suppressed efficiently by using
the composition of the present invention, nonsmoking can be continued without
causing any problems, and finally, the smoking habit can be completely

eliminated.

25 Moreover, by using the compeosition under the appropriate instruction or



20 chal |l enges due to painful wthdrawal synptonms after starting to quit
snoki ng. However, since the craving for snoking can be suppressed
efficiently by using the conposition of the present invention, no@gnmiy n
can be continued without causing any problens, and finally, the snoking
habit can be conpletely elimnated. 25 Mreover, by using the conposition
under the appropriate instruction or 13 2 0 JAN 2005 counseling for
quitting snoking, a _further effect c e expected. Hithertaq,.jn the
i nst ruct i oncaysehBg fPQUithing smpe @&m@?ﬁé‘gsw E%‘ ag f‘a@emeéo?ﬁ%%wand
ni coti ne pad have been used, as antj-snoki ng suppl enment. However, nicotine
is highly thexnstregipn ar %dﬂ%ﬂmtwﬁapﬁﬂﬁgpﬂ% hsanisoting guphadip) e
angina, 5 individuals with nyocardial infarction, gravjda, wonen who. are
possi bly priegtiaspadhave heer ured a?ﬁ@léﬂ&kéﬂmnq%wgat-a WeyRbIIARHNE 18
suppl ement shoul d be prescribed for the purp?se,that I ndi vi dual who
i ntends to kighly toxiwang inegntraisdicatedyp 1adivaduals wieynstable 99814 r ection. | f
anot her individual uses the anti-snoking supplenent, it is no%%necessarily
saf e. SPart i idiveidngls with ongocasdial Bxfarotiopageviia, Premem WhosHsRosEbYIppl enent
to the contraindicative individual by hand-over, there has been a
possi bi | i t yprsgnentiandiediks. t The pboveymentioned antiwgrakdos supplemens shoeld be
preparation serves as a tenporary substitute of source of nicotine, which
had been t apreactiberhfar theparpess thaban Hshvidupkwhedsiends ta ep smelgngmay
preparation may take place. 15 Since the theanine used in the %gnposition
of the presustitbytemsefrundsr aqyapercdisssiionaflf aneviss mdividyal ueshthsned bel ow
and has no possibility of theanine dependence, an addictive snoker can
eli m nate t heti-smeking sepplemestfibisnotyegesaribesaie Pprigulany, e gase Hg
conposi tion under the direction for quitting o

10 passing the anti-smoking supplement to the Contraindicative individual by

hand-over, there has been a possibility of causing a situation with risk.
Moreover, a nicotine preparation serves as a temporary substitute of source of
nicotine, which had been taken from cigarettes, so that dependence to the
nicotine preparation may take place.

15 Since the theanine used in the composition of the present invention is
completely safe component as mentioned below and has no possibility of
theanine dependence, an addictive smoker can eliminate the smoking habit safely
and effectively by the use of the composition under the direction for quitting
smoking.

20 As described above, by the use of the composition of the present
invention, since withdrawal symptoms caused by prohibition or moderation of
smoking can be prevented, alleviated or eliminated, the above-mentioned various
embodiments of use can be made.

Further, the presént invention provides a method for prohibiting or

25 moderating smoking, comprising administering to an individual (human) a



snoki ng. 20 As descri bed above, by the use of the conposition of the

~present invention, since wthdrawal synptoms caused by prohibitioa or
moderation of snoking can be prevented,. all eviated or elininated, Zt0héAN 2005

above-mentioned various enbodinents of U@e can be made. Further, the

present invention provides a nethod for prohibiting or 25 noderating

snoki ng, conprising admnistering to an individual (human) a 14 2 0 JAN

compost {1 o ESHHBpp e GG Foni i Br R Senit B Bl Bt o
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snoker wi shes to tenporarily treat w thdrawal synptons, the conposition is
adni ni st er epreferabhielionp dp 20n8KE BEIEHr i ng t he experience of w thdrawal 15

synptons, the snoker, being preferably a _snoker. who cannot hel p snoki
during ci gar et t eThgtimingstt; ¢dog Big @%E?SIE?’&P thepreseRtgRycHion E;d“%tf !un?re

for instance, a snmoker who_has a habjt of s in ithin fi ]
from t he poparticylarly limited. For instance, tilc compogllgljém ng{angbe plrcr:]wt)lugltyeen m nut es

10 administered when withdrawal symptoms are presumed to be caused by
prohibition or moderation for smoking, or may be administered during
occurrence of withdrawal symptoms. In a more specific embodiment, when a
smoker wishes to temporarily treat withdrawal symptoms, the composition is
administered to the smoker before or during the experience of withdrawal

15 symptoms, the smoker being preferably a smoker who cannot help smoking
during cigarette- or nicotine-deficient state for a long period of time, for instance,
a smoker who has a habit of smoking within fifteen minutes from the point of
waking. The smoker is administered in an effective dose per dosage of the
theanine sufficient to suppress the craving for smoking, for instance, upon

20 waking, which is preferably from 0.02 to 10 mg/kg weight, more preferably from
0.2 to 10 mg/kg weight, still more preferably from 0.8 to 10 mg/kg weight. On
the other hand, when a smoker wishes to completely eliminate fhe smoking habit,
it is desirable to administer an effective dose per dosage of the theanine
sufficient to suppress the craving for smoking preferably for at least three hours

25 or so, more preferably for five hours or so, for instance, upon beginning of the



waki ng. The snoker is adm nistered in an effective dose per dosage of the

t heani ne sufficient to suppress the craving for snoking, for instanﬁﬁ, %Pﬁ&
20 waki ng, which is preferably fron10.021éo 10 nmg/ kg wei ght, nore JA
preferably from 0.2 to 10 ng/ kg weight, “still nore preferably fromO0.8 to
10 ng/ kg weight. On the other hand, when a snoker wi shes to conpletely
elimnate the snoking habit, it is desirable to adm nister an effective
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cr avi ng. { or DEfeRP G FoR S 1 methe Reaish L Abs® o2 B8 SR Ol gne, wore
preferably {@(F)ﬂm .2 t.g@%O ng/ kg wei ght, still nore preferably from0.8 to

10 ng/ kg we since there are differences (e.g. age, gender)
between 5 indivigduals in.a

| evel of .. ki ng ,habit or w thdrawal s t ons,
the dosage of t VigE §IRCq Vf%?@s@i{é??ll?ﬁ?gr(?'go%lg‘?’geﬁ\é)%rt)g’é’rt?’%%l a?llrrg
limted to the above range. . The .dosage of theanine is. nma e proper
L usBod Qetsdnviangledponetekef sanbRg Bt Gy LRGN D S oY BF BESBFREY
Al so, the nynber and,interval of . adm njstratjon .ca a? gl#ogl?rl sel ect ed.
10" Furt hor | theanieonHBe PestsBhIYERtionss pREbtculaRly imiler o B doon mngeont
' ' id f th ' f a dj. f
or event i ng. TORIPSAEcH0F HG2BICSS THAYDE PIRPEHI AV IO LoRIIT S NEOREICEd by

vent | on' | SmkeZa st 404 AcHSIcEH HBCEISHB cABPnEIE HEnBHATHRFORL Shoki no
t hat has been found . for the theapine for the first tine. The theanine has
been known RémpHsEalien 2R E@rpé‘éﬁ’fg& SéFC@Qpi dity in
10 Further, as another embodiment of the present invention, the present
invention provides use of theanine for preparing a medicament for preventing,
alleviating or eliminating withdrawal symptoms caused by prohibition or
moderation of smoking.
The composition of the present invention is based on action for
15 suppressing the craving for smoking that has been found for the theanine for the
first time. The theanine has been known to be a main ingredient of sapidity in
tea and used as a food additive for the sapidity. As to its safety, there 1s no case
of death in acute toxicity test using mice with oral administration at 5 g/kg
weight, and there is no abnormality in the general state and body weight. There
20 is no limitation in an amount of addition based on the Food Hygiene Law.
Further, unlike a conventional nicotine preparation, since there is no dependence,

the composition of the present invention can suppress the craving for smoking

safely and effectively.

25 EXAMPLES



tea and used as a food additive for the sapidity. As to its safety, there
Is no case of death in acute toxicity test using mce with oral 0 JAN 2005
adm nistration at 5 g/kg weight, and th&ée is no abnormality in thg

general state and body weight. There 20 i's no limtation in an anmount of
addi ti on based on the Food Hygi ene Law. Further, unlike a conventional

ni coti ne preparation, since there is no dependence, the conposition of the

t inventi th j g, f ki fely and
ef foct i vely. 25 DRAVBESISSeH! TARRogRSH EORather PRECTEMeARY O i on wi )
be furth | bed f  Exanples and Test . | i t hout
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al one. 5 Product.ion Eﬁan&e 1 Preparation of L-Theanine bEnzynmatic Method
0.3 M gl ut aliveatigado theseNfxamples Alans- vere all owed to react at 30C for 22
hours in borate buffer (Na2B4O7-NaCH, pH 11) in the presence of 0.3 U

gl utam nase, to give 225 nnol of L-theanine. In addition, a by-product
glutam c acid was 20 nno| . Tpe purjficatiqgn of theanine frq hg reaction
m xt ufe wasPieduciion; Bxample 1, Prepgragion of ML SIEVAZI L ILY E8=col um
chr omat ogr aphy usin Dowex 50 x_ 8 col and Dowex 1 2 colu o
thereafter treat Dr?gg( E@tam&ﬁﬁﬁqhé%‘ﬁgﬁ IAf e QWGﬁ.tOIfFﬁ‘%tta%p-&%éni ne

was identified by subjecting the isqolated su nce, obtai ned e
above- ment i Ad@UBLI Poraty b@&eq @@@Q@‘E@‘SH: 8 iﬁz‘@rthﬁﬁéesﬁéﬁ% pf %{%bh
chr omat ogr aphy, whereby confli rmgﬁgéﬂa t he iz(gl ed su stang}elggghi bits the

same behavi BhHaménasgetERRAEZONE rHEEANIRE LORHR RYTIHE Hgic

subst ance was subjected to_hydrolysjs treatnent. with hydr.ochloric acid or
| acid waé 20 nmol. ’I‘heypurgl)hgat{on o{ theamine from the reaction mixture was

10 carried out by subjecting the reaction mixture to column chromatography using
Dowex 50 x 8 column and Dowex 1 x 2 column, and thereafter treating the
resulting product with ethanol.

First, L-theanine was identified by subjecting the isolated substance
obtained by the above-mentioned purification to amino acid analyzer and paper

15 chromatograbhy, whereby confirming that the isolated substance exhibits the
same behaviors as the standard substance. Moreover, when the isolated
substance was subjected to hydrolysis treatment with hydrochloric acid or
glutaminase, glutamic acid and ethylamine were generated at a ratio of 1:1.
Since the isolated substance was hydrolyzed by glutaminase, it was shown that

20 ethylamine was bonded at the y-position of glutamic acid. In addition, it was
also confirmed by using the glutamic acid dehydrogenase that glutamic acid
generated by hydrolysis had an L-form. From the above, the resulting compound

was finally confirmed to be L-theanine.

25 Production Example 2 Extraction of L-Theanine from Tea Leaves




gl utam nase, glutam c acid and ethylam ne were generated at a ratio of 1:1.
Since the isol ated substance was hydrol yzed by gl utam nase, it was shown
that 20 ethyl ami ne was bonded at the y-p,?ition of glutamic acid. 10 JAN 2005
addition, it was also confirmed by using the glutam c aci d dehydrogenase
that glutamc acid generated by hydrolysis had an L-form Fromthe above,
the resulting conpound was finally confirmed to be L-theanine. 25
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purified %yocoiumn chromatography. Furthermore, the purified product was

10 recrystallized, to give 24.8 g of L-theanine.

Example 1 Preparation of L-Theanine Formulated Chewable Tablet

As one example of an L-theanine formulated composition for suppressing
craving for smoking, the raw materials given below were mixed in accordance
15 with each composition, and the mixture was granulated. Thereafter, the
granulated product was tableted to be 1.5 g per each tablet, to prepare an L-

theanine formulated chewable tablet.



1s Frosted Sugar71.67% by (1.075 g) weight Trehal osel0.00% by (0. 150 g)

wei ght L-Theani ne (" SUNTHEANI NE" 13. 33% by (0.200 g) manufactured mT ' @
Kagaku Co., Ltd.)weight Sucrose Fatty Acjd Esterl1.00% by (0.015 @) r@W 5
Fl avor (manufactured by TAKASAGO 4. 00% by’ (0. 060 g) | NTERNATI ONAL

CORPORATI ON) wei ght Tot al 100% by (1.500 g) weight Exanple 2 Preparation of
L- Theani ne Formnul at ed Chewabl e Tablet 5 As one exanple of an L-theanine
formul ated conposition for suppressing craving for snoking, the raw
material s given below were m xed in accordance wth each conposition, and

the m xture wa 4] £d. Thereafter, the granuledvedypr qduis gps
tableted to be%@%ﬁg%p‘% each tablet, to prepar eW%EkHt' yprd &

Trehalose 10.00% by (0.150 g)
weight

L-Theanine (“SUNTHEANINE” 13.33% by  (0.200 g)

manufactured by Taiyo Kagaku Co., Ltd.)  weight

Sucrose Fatty Acid Ester 1.00% by (0.015 g)
weight '

Flavor (manufactured by TAKASAGO 4.00% by (0.060 g)
INTERNATIONAL CORPORATION) weight

Total 100% by (1.500 g)
weight

Example 2 Preparation of L-Theanine Formulated Chewable Tablet

5 As one example of an L-theanine formulated composition for suppressing
craving for smoking, the raw materials given below were mixed in accordance
with each composition, and the mixture was granulated. Thereafter, the
granulated product was tableted to be 1.5 g per each tablet, to prepare an L-
theanine formulated chewable tablet.

10



t heani ne fornul ated chewable tablet. 10 2 0 JAN 2005 19 Frosted Sugar 68. 34%
by (1.025 g) weight Trehal osel0.00% by (0.150 g) wei ght L-Theani ne N 2005
(" SUNTHEANI NE" 13.33% by (0.200 g) manufactured by Taiyo Kagaku Co. 20 JA
Ltd.)wei ght Caffeine3.33% by (0.050 g) wefght Sucrose Fatty Acid Esterl.00%
by (0.015 g) weight Flavor (manufactured by TAKASAGO 4. 00% by (0.060 g)

| NTERNATI ONAL CORPORATI ON) wei ght Tot al 100% by (1.500 g)

Frosted Sugar 68.34% by  (1.025 g)
weight

Trehalose 10.00% by  (0.150 g)
weight

L-Theanine (“SUNTHEANINE” 13.33% by (0.200 g)

manufactured by Taiyo Kagaku Co., Ltd.})  weight

Caffeine 3.33% by (0.050 g)
weight

Sucrose Fatty Acid Ester 1.00% by (0.015 g)
weight

Flavor (manufactured by TAKASAGO 4.00% by (0.060 g)
INTERNATIONAL CORPORATION) weight

Total 100% by (1.500 g)
weight

Example 3 Preparation of L-Theanine Formulated Chewing Gum

5 As one example of an L-theanine formulated composition for suppressing
craving for smoking, the raw materials given below were mixed in accordance

with each composition, to prepare chewing gum.



wei ght Exanple 3 Preparation of L-Theanine Fornulated Chewing 5 As one
‘exanpl e of an L-theanine formul ated conposition for suppressing cravi n'?
for smoking, the raw naterials given beer?(W were nixed in accordancd 0 JAN &0
each conposition, to prepare chewi ng gu 202 0 JAN 2005 Gum Base20. 0% by
(0.7 g) weight Ginded Sugar74.3%by (2.6 g) weight L-Theanine

(" SUNTHEANI NE" 5. 7% by (0.2 g) manufactured by Tai yo Kagaku Co.,

Ltd.)wei ght Total 100.0% by (3.5 g) weight The above-nentioned raw naterial s
were m xed and kneaded until the m xture became honogeneous. The resulting
kneaded product @asmeéBdseuded 5 with an extruder in2@0% bheet{.7lgd form

W th keeping the tenperature at 50C, and further ®¢ ed with a pressure
roller into a sheet having a given thickness. The sheet was cut into a
size of 20 nmm x Trimdad Swgqr oduce L-theanine fornid.dfetychef@d.dig)gum of 3.5
g per piece. 10 Exanple 4 Preparation of L-Theani nﬁei'gmrrul ated G anul e

L-Theanine (“SUNTHEANINE” 5.7% by 02g)

manufactured by Taiyo Kagaku Co., Ltd))  weight

Total 100.0% by (3.5g)
weight

The above-mentioned raw materials were mixed and kneaded until the
mixture became homogeneous. The resulting kneaded product was extruded
5 with an extruder into a sheet-like form, with keeping the temperature at 50°C,
and further pressed with a pressure roller into a sheet having a given thickness.
The sheet was cut into a size of 20 mm x 75 mm, to produce L-theanine

formulated chewing gum of 3.5 g per piece.

10 Example 4 Preparation of L-Theanine Formulated Granule

As one example of an L-theanine formulated composition for suppressing
craving for smoking, there were mixed lactose (50 g), L-theanine (10 g), caffeine
(3 g), flavor (2 g, manufactured by TAKASAGO INTERNATIONAL
CORPORATION), vitamin C (15 g) and starch (20 g), and granulated, to prepare
15 an L-theanine formulated granule, so that each granule was packed and wrapped

to be 2 g per package.

Example 5 Preparation of L-Theanine Formulated Powdery Beverage

As one example of an L-theanine formulated composition for suppressing



As one exanple of an L-theanine fornul ated conposition for suppressing
craving for snoking, there were m xed | actose (50 g), L-theanine (10 g),
caffeine (3 g), flavor (2 g, manufactured by TAKASAGO | NTERNATI ONAZ 0 JAN 2005
CORPORATION), vitamin C (15 g) and starch (20 g), and granul ated, to
prepare 15 an L-theanine fornulated granule, so that each granul e was
packed and wapped to be 2 g per package. Exanple 5 Preparation of

L- Theani ne Fornul at ed Powd Bever - Lhe
for mul at ed €8 'OEiSH}P‘%&e‘@éﬁp‘%‘s"sﬁ%ﬁg@ﬁO%&E Q@%ﬁ@aﬁ‘é@ht&“?‘g?ﬁ? Pmki ng,
there were )y xed po red enq tea (5 L= th i gri nded
sugar (20 9()1],0 i’ggﬁ}gﬁ&@%ﬁg@)gﬂaﬁﬁa@iﬂqg:l@ha@ll_%d(@&gd) jp&grdljgggg%dnul ated, to
prepare L-theanjne, formnul ated  powdery beverage. . C y
bever age waSrapH tﬁr?&eﬂﬂfﬁgﬁggza%l f@“ﬁﬁ@%“%é‘%ﬁ%ég%ggﬁx%n%’?gg%ﬂ{
Preparation of L-Theani ne Fornul at ed, Chocol at Qne ex | e of an

L-t heani ne PWWY&@&‘WB%PM?Wwé :[9316 g Bef Qgiﬂg@)&f or snoki ng,
there were m xed cacao nass (60 g), L-theanine (0.5 g), trehalose (9 g),
gl ycebol fatty acid ester (0.9 g), whole powdered mlk (10 g), and 10
vegetable oil (10 g), to prepare. l-theanine fo at ed chocol ate by a
convent i onaExamepkug PIeparalion of ZHL R L0 a (U HE For mul at ed

Beverage As one exanple of L-theanine ormyl a edco osition for .
suppressing 15 M%Q@‘Wle%ﬂi%‘&}eaﬁ?%iq{@ﬁfé cgmp %{OTfSPBP{eSfH]&;e (1

, vitamin C (2 ,  L-theanine (0.4 , and citri.c.aci 1 [
gi)ss\(;: ved iWaYgllg g%rs%@klﬁﬂt I.re WRES THE F?‘?aﬁgmﬁ%%é({ﬁpr@’ %‘g‘e%’i“tﬂgggy}’?ﬁfa can

SO; as to betrggglogc ;()9e rg),cgeig]wécr%?gat%yhaecrig%fs%e? r(0.9 g), whole powdered milk (10 g), and
10 vegetable oil (10 g), to prepare L-theanine formulated chocolate by a

conventional method.

Example 7 Preparation of L-Theanine Formulated Beverage

As one example of an L-theanine formulated composition for suppressing
15 craving for smoking, fructose (10 g), muscat fruit juice (1 g), vitamin C (2 g),
L-theanine (0.4 g), and citric acid (1 g) were dissolved in 1 liter of water. The
resulting mixture was filled in a can so as to be 350 g per can, and thereafter

sterilized, to prepare an L-theanine formulated beverage.

20 Comparativc Example 1 Preparation of Control Chewable Tablet

The raw materials given below were mixed in accordance with each
composition, and the mixture was granulated. Thereafter, the granulated product

was tableted so as to be 1.5 g per each tablet, to prepare a control chewable tablet.



sterilized, to prepare an L-theanine fornul ated beverage. 20 Conparative
Exanple 1 Preparation of Control Chewabl e Tablet The raw naterials VE&% 5
bel ow were m xed in accordance with each__ conposition, and the m xt d @0
granul ated. Thereafter, the granul ated ppoduct was tableted so as to be
1.5 g per each tablet, to prepare a control chewable tablet. 2 0 JAl 2005
22 Frosted Sugar85.00% by (1.275 g) wei ght Trehal osel0.00% by (0.150 g)

wei ght Sucrose Fatty Acid Esterl.00% by (0.015 g) weight Flavor

(manuf act ured by TAKASAGO 4. 00% by (0.060 g) | NTERNATI ONAL

CORPORATI ON) wei g % by (1.500 g) weight g€qmeabLat i (1€ le 2
Preparati on of Cg?](gs}g(fl g%%gl\(l)\ﬁ' ng Gum The raw naterﬁ;aéightg:b?enmgzeﬁ%vypmre m xed
i n accordance with each 5 conposition, to prepare control chew ng gum

Trehalose 10.00% by (0.150 g)
weight

Sucrose Fatty Acid Ester 1.00% by (0.015 g)
weight

Flavor (manufactured by TAKASAGO 4.00% by  (0.060 g)
INTERNATIONAL CORPORATION)  weight

Total 100% by  (1.500 g)
weight

Comparative Example 2 Preparation of Control Chewing Gum

The raw materials given below were mixed in accordance with each

5 composition, to prepare a control chewing gum.
Gum Base 20.0% by (0.7 g)
weight
Grinded Sugar 80.0% by (2.8 g)
weight
Total 1000% by (3.5¢g)
weight

The above-mentioned raw materials were mixed and kneaded until the
mixture became homogeneous. The resulting kneaded product was extruded
10 with an extruder into a sheet-like form, with keeping the temperature at 50°C,
and further pressed with a pressure roller into a sheet having a given thickness.
The sheet was cut into a size of 20 mm x 75 mm, to produce a control chewing

gum of 3.5 g per piece.



Gum Base20. 0% by (0.7 g) weight Ginded Sugar80.0%by (2.8 g) weight
Tot al 100. 0% by (3.5 g) wei ght The above-nentioned raw materials vey Qa@ﬁéﬁ@
The resulting kh
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The sheet vvas cut
5 g per
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having a given thickness.

into a size of 20
piece. 2 0 JAN
(1) Selection of

Subj ects In order t o sel ect $Ubj ects wit h hi h ni coti ne dependency,

vol unt eer 5@90ke5§ efEPR of 4ty

"Ki nengairai,
in Table 1.

Haga Shoten, Tokyo, 1999?l
Tabhbonde@eﬁk@hmtyagﬁ vy

biedted to nicotine dependency test (Mayum ABE,

devel gped by Dr.
iz mcotlne dependency, volunteer

Fager st rom shown

smokers were subjected to nicotine dependency test (Mayumi ABE,

5 “Kinengairai,” Haga Shoten, Tokyo, 1999) developed by Dr. Fagerstrédm shown
in Table 1.
Table 1
Question Answer Scores
* After how many minutes do you make Within 30 min. 1
a first puff after waking ?
30 min. or more 0
* Do you find it very difficult to refrain Yes 1
from smoking in the facilities which
prohibit smoking such as nonsmoking No 0
cars, libraries, and movie theaters ?
+ Which puff is most difficult to quit ? First puff in 1
the morning
Others 0
* How many cigarettes do you smoke 15 or less 0
per day ? 16 - 25 1
26 or more 2
* Do you smoke more cigarettes in the Yes 1
morning ?
No 0
* Do you smoke even when you are ill and ~ Yes 1
stay in bed a whole day long ?
No 0
* What is the nicotine content of the 0.9 mg or less 0
cigarette which you usually smoke ? 1.0-12mg 1
1.3 mg or more 2
* Do you inhale deeply ? Not at all 0
Sometimes 1
Always 2




After how many m nutes do you make Wthin 30 mn. 0 a first puff after

waking ?30 mn. or nore Do you find it very difficult to refrainYe f lira
snoking in the facilities which NoO proh'$)it snoki ng such as nonsmmd&&) 0
cars, libraries, and novie theaters ? V\Jﬁ ch puff is nost difficult to quit
?First puff inl the morning O Ghers How many cigarettes do you snokel5 or
| essO per day ?16-251 26 or nore2 Do you snoke nore cigarettes in theYesl:

norni ng ?No0  Do_youy s e, even whe oy are ill Yesl st in.

whol e day m_ngh?méeﬁfemi‘%?mgmqegnﬁio@a¥m$réxcaamw@%§§ I¥ Reepgtie? Bidhibedo
cigarette i ch you usual | ke ?1.0 - 1.2 1.1.3

you i nhal e ﬁﬁwgmgl“uﬁloné}rﬁggE Hé?fagﬁgfﬁ%ﬁﬁ?&%?‘the above-mentioned tezst: =

Evaluation Criteria

5 0 to 3 points: low level of dependency:
4 to 5 points: moderate level of dependency

6 or more points: high level of dependency

(2)  Short-Term Nicotine Dependency Calming Test

10 If smokers are classified by the changes of the blood nicotine
concentration within one day, as shown in Figure 1, the smokers can be
classified into (A) Peak-seeker Type and (B) Trough-maintainer Type. The
Peak-seeker Type smokers are largely scen in so-called “heavy smokers,” who
keep on puffing in order to avoid the lowering of the blood nicotine level. The

15 nicotine in the body is accumulated, and reaches a given level by the afternoon.
On the other hand, the Trough-maintainer Type smokers are those who seek for
smoking stimulation periodically, and the number of cigarettes which they
smoke is small. The peak of the blood nicotine concentration is clearly found.
In this test, in order to study on the suppressive effect of craving for smoking by

20 theanine, a test was conducted in a state of immediately after waking, at which
body nicotine concentration is the lowest (Tests 1 and 2 Immediate After
Waking). Further, as is seen in the Peak-seeker Type smokers, a test was
conducted in the afternoon at which the nicotine concentration presumably
reaches the highest level during the day (Daytime Test). Also, an effect of

25 continuous intake within a day was also studied. Specifically, it was studied



2 0 JAN 2005 24 The level of the nicotine dependency was judged in
accordance wwth the follow ng evaluation criteria by totaling the sadk $AN 2005
in the above-nentioned test: Eval uation iteria 5 0 to 3 points: |ow |l evel
of dependency: 4 to 5 points: noderate |&vel of dependency 6 or nore

poi nts: high I evel of dependency (2) Short-Term N cotine Dependency Cal m ng
Test 10 If snokers are classified by the changes of the blood nicotine

concentratio i thin one. day, .a§ shown in Fiqure he kers.can_be

ol asei 1 od Theter Ay MeLARiraE breipd HRHL A 3ok BytoKeS agiesh AT S8 at Th e
Peak- seeker Type.snokers ar r gel. een in so-called "hegvy snokers,." who
keep on puf P§ ni'tic@rtﬁ’e?"tfzﬁg%d/@ygnt‘ﬁ@i?ggébqweofwa‘fqgcrb?r tﬁ? UHETYR c1fevel.
The 15 nicotipe in the bo i s accunmul.at ed, and, reaches. iven l.evel by
the afternoB .‘n&ﬂurﬂ%thﬁ%cﬂbﬁﬁ?ﬁg@ﬁﬁﬁ@% %Hﬁéﬂl&ﬂ‘%pén@ﬁﬂkeiﬁ%f are
t hose who seek for snoki .stimulati.gn periodi cal l .and t he nunber. of

ci garettes Mhneht angré}g@g?@“gmﬁﬁl& ‘P%é( sggﬂg%e Sﬁlmgﬁf‘%tﬁ)ﬁsﬁ?r%ﬁ({\%y
concentratign js clearly found. 1In this test, in order to study on the
suppr Essi velleriidae. of craving for snoking by 20 theanine, a test was
conducted in a state of inmmediately after waking, at which body nicotine

concentration is the lowest (Tests | and 2 Inmmedi ate After \Waking).
Further, as(ijs s&est 1 imnieliftledkAsteeREakifigpe snokers, a test was conducted

in the afternoon at which the nicotine concentration presumably reaches
t he hi ghest 1) evellesuri ng the day (Daytime Test). Al so, an effect of 25
continuous intake within a day was al so studied. Specifically, it was
studied 2 0 JAN 2@ of those subjects which had a dependency of moderate level or
| 10 higher in item (1) above, and habit of smoking within 15 minutes from waking
(average body weight: 73 kg) were selected as subjects, and subjected to a test.
In the test, a test substance listed in Table 2 was taken immediately after waking
(within about 15 minutes after waking), and they recorded a time period from the
intake of the test substance to a first puff (pre-smoking time period) was studied.
15 The subjects were divided into 5 groups (10 persons per group), and each
subject was allowed to take any of the test substances in Table 2 assigned to each
group every day from Monday to Friday, and the pre-smoking time period was
determined. Based on the data of the obtained pre-smoking time period, the
average time period was determined for each test substance, each of which was
20 shown in Table 2 as the pre-smoking time period.
During the test period, each of the subjects was not informed which of the
test substances the subjects were allowed to take. During the test period, there

were no restriction on their life including smoking, except for the intake of the

test substance immediately after waking.
25



25 whether or not a tinme period until a snoker makes a first puff aft
waki ng can be significantly extended by an intake of theanine, whet hé éJéN 2005
not the interval of puffing during the élﬁa% can be significantly extended
by the intake, and whether or not the n er of cigarettes which they
snoke are significantly decreased by 5 the intake. (i) Test | Imediately
After Waking 1) Test Fifty of those subjects which had a dependency of
noderate | evel or 10 higher in item (1Takleave, and habit of snoking wthin
15 mnutes fromwaking (average body wejght: 73 kg) were selected as
subj ects, and subj ected (TesaStkstance | n the test, Pee-Sartkisg@imerReridd sted in
Table 2 was taken imediately after waking (\M'rhl n_about 15 minutes after
waki ng), and tIhheasinerFedudatedihgreatlodablasm t he 3ihoteke 30fmimaes est
substance to abffEia?[h Ruf f (pre-snoking time period) was studied. 15 The
subj ects were d|V|ded into 5 groups (10 persons per group), and each
subj ect was all-diednine Fedeulated Cliewdlde flabletsubst aBdesrs A S0animites assi gned
to each gr oURyfeReiip gay from Monday to Friday, and the pre-snoking tinme
period was determ ned Based on the data of the obtained pre-snoking tine
period, the au&mgairne Fermpdateddhasingebemeihed f Qr5 bacts + 86 tmiswbsst ance,
each of which MRfmgle $hown in Table 2 as the pre-snoking tinme period.
During the test period, each of the subjects was not informed which of the
t est subst anceGoninel €héwablesTatdetcofal | onwed t o t aked() Muniatey + Mentiratesper i od,
there were nocg,g,?g,fdtﬁ;d%@ 1etfle| r life including snoking, except for the
intake of the test substance inmediately after waking. 25 2 0 JAN 2005
Control Chewing Gum of 40 minutes = 15 minutes

Comparative Exampie 2

2) Results

5 As shown in Table 2, in the group with the intake of the test substance of
Comparative Examples 1 and 2, the pre-smoking time period was short, and thus
a suppressive effect for craving of smoking could not be found. On the other
hand, in the group with the intake of the test substances of Examples 1 to 3
formulated with theanine, the time period until making a first puff after the
10 intake of the test substance is remarkably extended, and thus a suppressive effect

for craving of srhoking could be found.

(ii)  Test 2 Immediately After Waking -
1) Subjects

15 A preliminary questionnaire was conducted to the subjects in accordance
with the nicotine dependency test of item (1) above, and 23 subjects having a

moderate level or higher dependency (average body weight: 68 kg) were selected.



26 Table 2 Test Substance Pre-Snoking Tine Period L-Theani ne Fornul at ed
Chewabl e Tablet 3 hours 30 minutes of Exanple 1 L-Theani ne Fornul?d} ¢gN 2005
Chewabl e Tablet 3 hours 30 mnutes of EEzanpl e 2 L-Theani ne Formul at ed
Chewing Gumof 2.5 hours t 30 m nutes npl e 3 Control Chewabl e Tabl et of
40 mnutes 15 mnutes Conparative Exanple 1 Control Chewi ng Gum of 40
mnutes 15 mnutes Conparative Exanple 2 2) Results 5 As shown in Table
2, in the group wth the intake of the st _supst.ance of, . Conparat ve
Ecanpl eo. 1 TR SuhjccH Brecma At s FIRGN Bth o5 PRNngRaROKiRR Aot 1 to
suppressi ve Sffect for craving of snoking could not be found. On the other
hand, in théUg€a®e with the intake of the test substances of Exanples 1 to
3 formulated with theanine, the tinme period until making a first puff
after the 10 intake of the test substance is renmarkably extended, and thus
a suppressiye effect . for craving of snoking could be found. (ii) Test 2

| medi at el y2hf t ePrekiRinggy QussHpBBES 15A prelini nary questi onnaire was
conducted to the_subjects jn accordance with the nicotine depgndency t est
of itém (1) abovg,noa,ﬁchxgygmlgdgg teshat ﬁéug]ects were asked to record the

smoking time in the questionnaire chart during a period of waking to sleep over
two days each for holidays and working days, and (1) the number of cigarettes
smoked / day, (2) a time period until making a first puff after waking, and (3) an

average smoking time interval were previously surveyed.

10
3)  Test .
As the theanine, L-theanine (trade name “SUNTHEANINE,”
manufactured by Taiyo Kagaku Co., Ltd.) of a food additive grade (purity: 99%
or more) was used. The compositions of the test substance (Example 8) and the
15 placebo (Comparative Example 3) are shown in Table 3. The content of theanine

was 200 mg, and lactose was substituted for the theanine in the placebo. The
shape was a troche-like tablet (¢15 mm x 7 mm) in order to sustain the tablet in

the mouth for about 5 minutes.

20



noderate | evel or higher dependency (average body weight: 68 kg) were

sel ected. 2 0 JAN 2005 27 The subjects were nmales of ages from 31 28 BN, 2005
havi ng a snoking career of 10 to 40 years. 2) Prelimnary Questionnaire 5
Prior to carrying out the test, the subj %gts were asked to record the
snoking tinme in the questionnaire chart during a period of waking to sleep
over two days each for holidays and working days, and (1) the nunber of
cigarettes snuiggt 4 daposRiorfol TER Subkiaade UA8 iPladeblsi Ng a first puff after
waki ng, and (3) _an _average snoking tine interval were previously surveyed.
10 3) Test As the theanjne, L-theanine (trade name T&INTHEANI NE, "

manuf act ured byRawiNategalfaku Co., Ltd.) of a food aqdbdthN& gridaeepurity:
99% or nore) was used. The conpositions of the test substance (Exanple 8)
and the 15 pl acqip@odConparative Exanple 3) are shown(is glabl e 815 ghe
content of theanine was 200 ng, and | actose was substituted for the

t heani ne i n thelphaksbo. The shape was a troche-1iQd50abl et A.$3Ggnm x 7
nm) in order to sustajn the tablet in the nouth for about 5 mnutes. 20 2
0 JAN 2005 28 TafliheapinedrpbBY THEANINE: spanvfpciveadc c0208 81 acdbB0REw

Mat eri al sTest RhyaTeiyo Kagaku Co., Ltd.)

Lactose 0.000 g 0.200 g
Lubricant (Polyglycerol Fatty Acid Ester) 0015¢ 0.015g
Flavor Powder Form 0.120 g 0.120 g
Total 1.500 g 1.500 g

Two tablets of the test substance and 2 tablets of the placebo were given
5 out to each subject, and the subject was asked to take one tablet per day in a
designated order to conduct a test for a total of four days according to the
double-blind method. Each of the test substance and the placebo was taken
within 15 minutes after waking. The subjects were asked to refrain from
smoking after the intake until a moment at which craving for smoking could no
10 longer be suppressed. The subjects were asked to record the waking time, the
intake time of the test substance or the placebo, and the entire smoking time

during the day in the questionnaire chart.

4) Results
15 The results for the preliminary questionnaire of the number of cigarettes
smoked and the time period until making a first puff after waking for 23 subjects

are shown in Figure 2. About 74% of the subjects smoked 21 or more cigarettes



Subst ance Sucrosel. 015 gl1.015 g Trehal ose0. 150 g0. 150 g L- Theani ne

(" SUNTHEANI NE" manuf act ur ed0. 200 g0. 000 g by Taiyo Kagaku Co., Ltd.) 0.000
g0. 200 g Lactose Lubricant (Polyglycerol Fatty Acid Ester)0.015 g0. @05/AN 2005
Fl avor Powder FornD.120 g0.120 g Total 1. 880 g1.500 g Two tablets of the
test substance and 2 tablets of the placebo were given 5 out to each

subj ect, and the subject was asked to take one tablet per day in a

desi gnated order to conduct a test for a total of four days accordi t

f
t he doubl e- pet day,raadreheut B3ghobthe ywb) s startad o farst pulf of the dapmaghigs? so

taken wthin 15 mnutes after waking. The subjects were asked tg refrain
from snoki mynatesafter Reaking.aldisgnoup wasdadneed 46 bessi STRUR MAUCAdS FEALINKI ng
could no 10 longer be suppressed. The subjects were asked to record the
waki ng ti mestrongly nigetake-deperdest. t he test substance or the placebo, and the
entire snoking tinme during the day in the questionnaire chart. 4) Results
15 The resul ts f dhetthst reselis afershoynginddignendailing test wasecastigd eut or two
cigarettes snoked and the tine period until making a first puff after
waki ng for gsoupsbilecgroupaidahsiestire subjettgand the grpwpe! thesnbiecthemekisigect s
snoked 21 or nore cigarettes 29 2 0 JAN 2005 per day, ~and about 83% of the
subj ect s st awithid 38 thimsges plief wakingh el taigstwubistancg gontaining theanine had a
greater smoking suppressive effect than that of the placebo, showing that a
smoking suppressive effect was 2 hours or longer after the intake. The placebo
group and the test substance group each showed a statistically significant

10 difference. Here, the test was carried out by Student paired t-test.

(iii) Daytime Test
1) Subjects
As the subjects, 39 subjects were selected (average body weight: 70 kg)
15 from the same participants as those of item (ii) Test 2 Immediately After Waking
above. The subjects were of ages from 26 to 59, having a smoking career of 3 to

40 years, including one female.

2) Preliminary Questionnaire

20 Prior to carrying out the test, a preliminary questionnaire was conducted

in the same manner as that of item (ii) Test 2 Immediately After Waking above.

3) Test
As theanine, a test substance and placebo, the same ones as those in item

25 (ii) Test 2 Immediately After Waking above were used. The test was carried out



m nutes after waking. This group was deduced to be a group which is
relatively strongly nicotine-dependent. The test results are shown EnJAN 2005
Figure 3. The test was carried out for t 5 groups: the group of ? e
entire subjects and the group of the sub Bcts snoki ng wthin 30 mnutes
after waking. The test substance containing theanine had a greater snoking
suppressive effect than that of the placebo, show ng that a snoking

suppressi ve_effect s 2 hours or laonger after the intake. Th l.acebo
group and 1196 atetl of {9yt wRekng a5 VENER hafl adesincSs Ielp OF Figh P riSfEARE C ant
10 difference. Here, the test was carried out by Student paired t-test.
(iii) Dayti®u-aBusingss.supj ects As the subjects, 39 subjects were sel ected

(average body weight: 70 k 15 fromthe me partjcipantg as those of
rom (Ur) Tt "5 THhoniablcds B Jresfcsubmace Gnd Sab BT ohiediBr ot Reioeenr ages
from26 to 59, having a snoking career of 3 to 40 years, .includin ne
female. 2) Wtetpiqfllﬁhéﬂp}e@é‘ﬂditbﬁﬁﬁgleét ?@Sﬁﬁk%ﬁtq@k&ﬁmﬁﬁé 1B W"%E‘gt, a
prelimnary questionnaire was conducted .in the. sanme nner .as that of item
i)' Teot Somlentolkanaus; e siacorinigo dbodenblo P RLRelod NIwinBahe s t oct
subst ance and p] acebo, the sanme ones as those in item (ﬁ(géiigﬁ ﬁs&_‘ Zf

| mredi at el ymateiag okake iestmgolay, the subjeels werpallpwed tpsmake freely. o JaN
2005 30 for a total of four working days which hagono, busi ness tria§ or,.even

a brief goi thg-testigubstange anddhe plapgho s taken withim 40 migutes framthedazmith

tabl ets of the placebo were given . .
before starting the afternoon work, and the subjects were asked to refrain from

smoking until a moment at which craving for smoking could no longer be
10 suppressed. The subjects were asked to record the smoking time during the
morning, the intake time of the test substance or the placebo, and all the smoking

time in the afternoon in the questionnaire chart.

4) Results
15 The preliminary questionnaire results of the number of cigarettes smoked
and the average smoking time interval for 39 subjects participated in the daytime
test are shown in Figure 4. The number of cigarettes smoked per day ranged
from the level of 10 to 40. Therefore, this test was carried out for two groups:
the group of the entire subjects and the group of the relatively strongly nicotine-
20 dependent subjects smoking 21 or more cigarettes per day (Figure 5).

The test substance containing theanine made the average smoking interval
time period longer than that of the placebo, and thus a smoking suppressive
effect was found as compared to the placebo. In addition, the test substance
group statistically showed a significant difference against the placebo group in

25 both of the two groups. Here, the test was carried out by Student paired t-test.



out to each subject, and the subject was asked to take the tablet in a
designated 5 order to conduct a test according to the doubl e-blind nethod.
During the norning of the testing day, t?ﬁ subj ects were all owed t o 8ryN&00s
freely. Each of the test substance and e placebo was taken within 30
mnutes fromthe | ast puff before starting the afternoon work, and the
subj ects were asked to refrain from snoking until a nonment at which
craving for snoking could no | onger be 10 suppressed. The subjects were
asked to record the snoking tine during the norning, the intake tinme of

the test su or the 0, the snmoking tine in the

af t ernoon | E‘V PP%FF&F?‘%% ﬁawa&lﬁ?\ Q@gul ts 15 The prelimnary
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snoking ti )lnt HOKCtf or 39 subj ects participated in the daytime test are
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level of 10 to 4&S WP&%‘P%P@"’ S{I)W E%H?édg@ﬁll W%Sr “’?&ggg?gﬁps

t he group of _the entj esbjectsadthe u he relative st,rongly
ni cotine 20hiEplsn ERE% a%ﬁ ﬂgﬁgoﬁ‘b ﬂiﬁ*’&ﬁ‘ﬁ @fqoé@ed@eag?cf
(Figure 5). The test substance containing theani ne. nade t aver age snoki ng
i nterval ttmvﬂéﬁmtq%ﬁgﬁﬁl@ﬁéﬁlﬁmcwgﬂ P%%Eb’éema(ﬂgeﬂﬁﬁhg a snoki ng
suppressive_ effect ound as, conp eb [ n tion, the
test subst ah@&edsd lYpAg'F W@f-‘#&&ppije ﬂ.ii H%’ché}”&ﬁs'ﬁpaﬁr#a&ef. h‘@gmgg%l nst
t he pl acebo group in ZSEih of the two groups. Here, the test was carried
out by Studéemokig sargerof E&¥ear§s 2 o JAN 2005 (iv) Continuous Intake Test

Wthin A Day 1) Subject As a subject, one subject (body weight: 74 kg)
whi ch was judged to be

10 2) Test

As theanine and a test substance, the same ones as those in item (ii) Test 2
Immediately After Waking above were used. The test was carried out within a
day, which was repeated three time, i.e. the test was carried out on three separate
days. The subject was allowed to take a test substance ad libitum whenever the
15 subject craved for smoking during the period of waking to 8 o’clock in the
evening. Also, the subject was allowed to freely smoke during this period. The
subject was asked to record all the smoking time and the intake time of the test

substance within a day in the questionnaire chart.

20 3) Results
Figure 6 is a graph showing the relationship between the number of

cigarettes smoked in a case where the test substance was taken when the subject
craved for smoking during the period of waking to 8 o’clock in the evening, and
the number of intake of the test substance, the subject having a daily number of

25 cigarettes puffed of nearly 40. While the number of daily intake of the test



5 high | evel of dependency according to the above-nentioned nicotine
dependency test was selected fromthe sane participants as those Z%O’Atrﬁ
(ii) Test 2 Inmrediately After Waki ng above. The subject was a mal @QS
of 36, having a snoking career of 17 yebrs. 10 2) Test As theanine and a
test substance, the sane ones as those in item(ii) Test 2 |Inmmediately
After Waki ng above were used. The test was carried out wwthin a day, which
was repeated three tine

i.e. the test s carried out.on three separate
days. The substapee weas Qflthé\l%‘@ltog 7t"9k§t35’\f‘?laté ews&%&?@%@%ﬁl{lﬁfﬁ‘ﬁﬁéﬁever
the 15 subject craved for snpking d&léi ng the, peri od, of waﬁ.uﬁ%g to 8 o' clock
in the evesleandy rodused. o silisreewas jaun FPIH?W@EIYHH’ advezse e e during this
period. The subject was asked to record all the snoking tinme and the
intake tine of the test substance within a day in the questionnaire chart.

20 3) Results Figure 6 is a graph show ng the re| ationship between the
nunber of @)gar ong&esmdﬂm?mn QCR%@H%@B“%TQ%Q subst ance was taken

when the subject craved for snoking during the perjod of king 1o 8
o' cl o6k in the ehenippegssiwecifact fonsmpkingdry amminkes %ét%@m er dgg?é@(“a?ﬁ:e

the subject having a daily nunmber of 25 cigarettes puffed, of nearly 40.
Whi | e the nahdng teom wag stpdiad: bsk@) afonenwoelegentinupus AfAsBOM&ENA 8 ance vas
of the level of 7 to 8 tablets, the nunber of cigarettes snoked was
clearly redmoeth contimloustiviakenas found especially no adverse effects. (3)
Long- Term N coti ne Dependency Cal mi ng Test 5 A suppressive effect for
snoki ng by an intake of theanine for duration of a long termwas studied

by (i) a one-week continuous intake, and (ii) a one-
: (i)  One-Week Continuous Intake Test

10 1) Subject
As a subject, one subject (body weight: 75 kg) which was judged to be
high level of dependency according to the above-mentioned nicotine dependency
test was selected from the same participants as those in item (ii) Test 2
Immediately After Waking above. The subject was a male of age of 51, having a

15 smoking career of 33 years.

2) Test
As theanine and a test substance, the same ones as those in item (ii) Test 2
Immediately After Waking above were used. The test was carmed out for one
20 week. The subject was allowed to take a test substance ad /ibitum whenever the
subject craved for smoking. Also, the subject was allowed to freely smoke
during this period. The subject was asked to record all the smoking time and the

intake time of the test substance during one week in the questionnaire chart.

25 3) Results



nmont h conti nuous intake. 10(i) One-Wek Continuous Intake Test 1) Subject As
a subj ect, one subject (body weight: 75 kg) which was judged to be E)Ieﬂ@y

| evel of dependency according to the above-nentioned nicotine depelz 2005
test was selected fromthe sane participaéhts as those initem(ii) Test 2

| medi ately After Waki ng above. The subject was a nale of age of 51, having
a 15 snoking career of 33 years. 2) Test As theanine and a test substance,
the sane ones as_those .initem(ii) Test . Imedi atel y After Waking above
were veed The t BEIragds G mpbahowiag fsﬁigoﬁéhmg@Ne%’K@%ﬁ%?BE{ Ohas
allowed to take a test substance, ad |ihifum wheneyer the_. subject craved
for snoki ngCigAresss smuked S QR KBS GBI & rryafgﬁﬂwe Gt suhstanees
period. The subject was asked to reco ﬂ@a” t he snoking_t.i apd_t he

Pt ake 11 neVOHIa the nusberHiaB KR G 165180 UERCS WeF BE thpleve] B AR
chart. 25 3) Results 2 Q0 JAN 2005 33 Fi gure,? itzqg&g{i(agg show ng t.he

rel ati onshi P taldetse e subdeciyuyrBe w3y Alming 49 guitsw 1% the QRPPRuBLEPE and

t he nunber of intake of the test substance,. Wile t nunber of daily
ntaké of t this teshiaustied smekingathdhe amaks f ape &bl%%{}ﬁeéefttéﬂ[)é&agl?e PRe
subject, who was aimng to quit snoking taking the, opBorLunit of. 5 this
test, quittday &mokiafterwiards. PHErehy GRRSCNERIE SYGASFRMESR GUAL OKMi8st ance
on day 5 and afterwards, wherehy consequently succeeding in quittin
snoking  af efser orewrekfram shy imuation of Hio igtakst Tl tira ke 0 %lé}flgé?%tet he

nonsnoki ng state . . .
continued even after a half year even without taking almost no theanine. Here,

on day 1, the test substance was not taken.
10
(ify  One-Month Continuous Intake Test
An effect of the L-theanine formulated chewable tablet obtained in
Example 2 was evaluated by a one-month continuous intake test conducted for
30 subjects (average body weight: 70 kg) who were judged to be the moderate
15 level or higher in the selection of the subjects under item (1) above. As
comparison, the control chewable tablet of Comparative Example 1 was
subjected to the test.
The test was carried out in two divided groups of 15 subjects each. The
subjects in each group were subjected to one-month continuous intake by taking
20 the L-theanine formulated chewable tablet of Example 2 (Smoker Nos. 1 to 15)
or the control chewable tablet of Comparative Example 1 (Smoker Nos. 16 to 30)
in the amount of 2 tablets per day, one tablet each in the morning and in the
afternoon with an interval of at least S hours. During the test period, each of the
subjects was not informed which of the test substances was taken. Also, there

25 were no especial restriction on their life including smoking except for the intake



continued even after a half year even w thout taking al nbst no theanine.
Here, on day 1, the test substance was not taken. 10 (ii) One-Mnth

Conti nuous Intake Test An effect of the b-theanine formul ated chewabf8 JAN 2005
tabl et obtained in Exanple 2 was eval ua &d by a one-nonth continuous

i ntake test conducted for 30 subjects (average body weight: 70 kg) who

were judged to be the noderate 15 |level or higher in the selection of the

subj ects und (1) abov ar i control chewabl e tabl et
of Conpar at 9 6@ MFI@%&tl%‘éft%ﬁﬁ]‘t?g}@ﬁ “Y@g‘f]t%‘et The test was carri ed
out in two divid oups of .15 subjects, each. The subje rou
Core oubl actbd + TigRhaHEeS B B AEH dglrﬁlbﬁraqig:lwﬂ(tswﬁak ot Fﬁ?reh SeiReEn e
formul at ed chewabl abl.et of Exanple 2 ker Nos. 1 to

control che r%a{@@hsf ﬂberte&%a%%?am@eeibaﬁﬁmufstewr@ﬁ%@) 7696 30) in

t he amount o 2 t ets er da one, t each,in th r and in the
af t ernoon wf ﬁcaﬁ gvb%?n%f weis dudee orctayﬁFﬁgeftﬂ%@Qq%wgn od,
each of t he *ects was 'Pﬁ orma OE tlﬂe t est substances was
taken> Al soe"% QN SHIGH. o1 PG TGS é@fea? Q%QEIHTB ledh on their life including

snoki ng except for the intake 34 2 0 JAN 2005 of the above-nentioned test
substance within one day. The changes in the average nunber of cigarettes
snoked of epghiaHBh&Thteriaef ore and after the test were exam ned by the
guestionnaiTe survey, and the effects of the test substances were judged
in accordan@ widrsmdidng efficotvi ng 5 ev@urabéoot cgadettes smokbd: Opsul ts are
shown in Ta Ie 4. Evaluation Criteria

suppressive effect for (number of cigarettes smoked:
- craving for smoking reduced by 10 or more)
4O: o slight suppressive effect for  (number of cigarettes smoked:
craving for smoking reduced by 5 t0 9)
x: no effect (number of cigarettes smoked:

other than the above)



(c): nonsnoking effect (nunmber of cigarettes snoked: 0) O0: suppressive
effect for (nunber of cigarettes snoked: craving for snoking reduced by 10
or nore) A: slight suppressive effect fog—(nunber of cigarettes sn@KeekN 2005
craving for snoking reduced by 5 to 9) x7" no effect (nunber of cigarettes
snoked: other than the above) 35 2 0 JAN 2005 Tabl e 4 Snoker No. of
Cigarettes No. of Cigarettes at Evaluation No. Before Test Term nation of

Test of Effect /day) (/day) L-Theanine bl e Tablet of Ex. 2 140300
240250 33500 44540A 530150 62500 7452 4540A 103550 114035A
1245100 133500 Smoker No. of Cigarettes No. of Cigarettes at  Evaluation
No. Before Test Termination of Test of Effect
(/day) (/day)
L-Theanine Chewable Tablet of Ex. 2
1 40 30 O
2 40 25 Q
3 35 0 ©
4 45 40 Fay
5 30 15 O
6 25 0 ©
7 45 20 O
8 55 50 A
9 45 40 A
10 35 5 O
11 40 35 A
12 45 10 O
13 35 0 ©
14 60 45 O
15 50 45 A
Control Chewable Tablet of Comp. Ex. 1
16 45 35 O
17 35 35 X
18 40 40 X
19 45 45 X
20 60 55 A
21 50 45 A
22 50 50 X
23 35 30 VAN
24 40 40 X
25 40 40 X
26 40 45 X
27 55 45 O
28 30 30 X
29 45 40 JaN
30 45 45 x




1460450 155045A Control Chewabl e Tabl et of Conp. Ex. 1 1645350 173535x
184040x 194545x 206055A 215045A 225050x 233530A 244040x 254040x 264%}'5x
2755450 283030x 2945400 304545x 36 2 0 J 2005 According to the reédl JAN 2005
shown in Table 4, the L-theanine fornul ated chewable tablet of Exanple 2
was found to have a nonsnoking effect or a suppressive effect for craving
for snoking in all cases. On the other hand, the control chewabl e tabl et

prepared in Conp

CPhidife o A eSighs vt Tl RSeS| 1ose

effects.

Her e,
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suppressive effect for craving for smoking in all cases. On the other hand, the
control chewable tablet prepared in Comparative Example 1 was found to have
almost no such effects. Here, subjects No. 3, No. 6, No. 13, No. 16 and No. 27
were those who aimed to quit smoking taking the opportunity of this test. The
subjects No. 16 and No. 27 using the control chewable tablet prepared in
Comparative Example 1 could not attain nonsmoking, though the number of
cigarettes smoked was slightly reduced.

Incidentally, during the test period, undesirable adverse action was not

found at all, and further no dependency on the test substance was confirmed.

Test Example 2

A test was carried out on the changes in the blood theanine concentration
when the L-theanine formulated chewable tablet was subjected to oral mucosa
absorption or intestinal absorption. The subject was prohibited from taking any

foodstuff other than water and smoking after waking.

(1)  Oral Mucosa Absorption Test
(i) Intake of Theanine: 87 mg
1) Subject
Among the same participants as those in item (ii) Test 2 Immediately
After Waking above, a smoker showing high nicotine dependency [subject A

(body weight: 78 kg)] was subjected to a test.



subjects No. 16 and No. 27 using the control chewable tablet prepared in
Conparative Exanple 1 could not attain nonsnoking, though the nunber of
cigarettes snmoked was slightly reduced. 10 Incidentally, during thgU0tgaxt2005
peri od, undesirabl e adverse action was not found at all, and further no
dependency on the test substance was confirned. Test Exanple 2 A test was
carried out on the changes in the blood theanine concentration 15 when the
L-t heani ne fornul ated chewabl e tabl et was subjected to oral nucosa
absorption 2r inkesttinal absor ption. The subject was prohibited fromtaking
any foodstuff other than water and snoking after waking. .(1) O.al,. Micpsa
Absor ption Test Agthganing %ﬁvgﬁée%ﬁ“hﬁé%ﬁ,ﬁ@s%’?e Rges §s gl?gfééﬂgemT?ﬁ sane
participants as those in jtem(ij) Test 2 | di atel¥ Af t er Waki ng above,
a snoker sHovmadiarelyiterchiaking é‘éﬁp%we%‘}squw[ﬁ?%‘(em he s sRbRANAS WAy g Kkq) |
was subjected to a test. 25 37 2 0 JAN 2005_2) Test As theanine and a test
subst ance, taken e haHaumounti(thsaainercantenh B7iMB)Test 2 | mmedi ately After
Waki ng above were used. However, the test substance was taken jn its half
anount (t heani neTkoAukinct Agvasehiowed totake the &t substarcepY BRHBE1BE t ake t he
test substance by tasting the substance in the nmouth after 150 m nutes

fr om waki ngsubstangd dn theomoutthaftet by@ sinutgs Srosm sraking e in additionntha spieekr 150

m nutes after waking. Blood was coll ected .
was prohibited from smoking for 150 minutes after waking. Blood was collected

before the intake of the test substance, and after 5 minutes, 10 minntes,
20 minutes, 30 minutes, 60 minutes, 90 minutes and 180 minutes from the intake.
10 During the test, the subjects were asked to report their extent of craving for

smoking according to the criteria shown in Table 5.

Table 5
Evaluation 0 1 2 3 4
Criteria ‘
No craving  Slight Mild craving Moderate = High level of
Extent for smoking craving for for smoking craving for craving for
smoking smoking smoking
15 Here, the blood theanine concentration was determined by the following
method.

(Determination of Blood Theanine Concentration)
(a)  Pretreatment of Blood
Each of the collected blood was distributed into a blood sampling tube
20 (Venoject 1T Autosep, TERUMO CORPORATION), and centrifuged (3000 rpm
for 10 minutes, himac CT 6D: Hitachi Koki Co., Ltd.) to collect sera. To 0.5 ml

of each of the resulting sera was added 1.0 ml of acetonitrile, and the mixture



before the intake of the test substance, and after 5 mnutes, 10 m nutes,
20 mnutes, 30 mnutes, 60 mnutes, 90 mnutes and 180 m nutes frorr?b‘g@lN
intake. 10 During the test, the subjects were asked to report thei eZH‘F
of craving for snoking according to the’riteria shown in Table S. Table 5
Eval uati on01234 Criteria No cravingSlightMId cravi nghbderateH gh | evel of
Ext ent f or snoki ngcravi ng forfor snokingcraving forcraving for

snoki ngsnoki ngsnmoki ng 15 Here, the hlood th [ . tration,was

det er m ned w§s eemrifegadoldiZRg0 rRmy R’éc}. T%{t@’ﬁﬁﬁéﬁ%ﬁggeﬁfrﬁw gﬂggﬁl{’ne
Concentration a) Pretreatnent of_ Blood Each of the é:ol | ect ed bl opd S
di st ri but eccallechthe BIpseratantapl largsuliing ipernatany; was diigd JpgdiLg Copf

CORPORATI ON), and centrifuged (3000 rpm for 10 m es, .hjpac 6D:
i tachi " Koldvaporator (Wopel HC VB &dior s Eblgvo RikRekavit Ko, aag S ol e
resulting sera was added 1.0 m of aéﬁt,oni trile, and.the mxture 2 0 JAN
2005 38 wasdistitied mwaterouay addrsitortheresitiag sypsiafesior reso5ang k- K. Tormy
Seiki) to collect the supernatant. The resulting supernatant was dried up
with & centrifugal evaporator (Mdel "CVE-100D," Tokyo Ri ka Kikai K K.),
and 0.5 m of distilled water was added to the resulting substance for
di ssol vi ng (b). 5Agblysinef Theanigd Theani ne
The blood theanine concentration was determined in accordance with
AccQ+Tag Amino Acid Analysis Method of Waters Corporation. Ten
microliters of blood previously treated by filtering with a membrane filter
10 (DISMIC 13CP: ADVANTEC), 10zl of 10 ppm norleucine, which is an internal
standard reagent, 60 ul of AccQeFluor Borate Buffer (Waters Corporation) and
20 ! of AccQeFluor Reagent (Waters Corporation) were mixed together and
then derivatizing reaction was performed. The sample was analyzed by
AccQ*Tag amino acid analysis column (3.9 mm x 150 mm: Waters Corporation),
15 and detected with the fluorescence spectrophotometer at an excitation

wavelength of 250 nm and an emission wavelength of 395 nm. The

quantification was made with a calibration curve method.

(ii)  Intake of Theanine: 200 mg |

20 As the test chewable tablet, the L-theanine formulated chewable tablet of
Example 1 containing 200 mg of L-theanine was used. A smoker showing high
nicotine dependency [the same subject A as in item (i) Intake of Theanine:
87 mg above ] was subjected to this test. The subject A was allowed to take one
tablet of chewable tablet of Example 1 with tasting for 6 minutes after

25 150 minutes from waking. In addition, the subject was prohibited from smoking



The bl ood t heani ne concentrati on was determ ned in accordance wth AccQrlag
Am no Acid Analysis Method of Waters Corporation. Ten mcroliters dfl BAN 2085
previously treated by filtering with a menbrane filter 10 (DI SM C 13CP:
ADVANTEC), 10 1 of 10 ppm norleucine, w3%h is an internal standard
reagent, 60 | of AccQ Fluor Borate Buffer (Waters Corporation) and 20 | of
AccQ Fl uor Reagent (Waters Corporation) were m xed together and then
derivatizing reaction was perforned. The sanple was anal yzed by AccQ Tag
ani no aci d fendS@gninudes after wakingmBlrod ymskallepipddeforpihgdntakes)the 15 and
detected with the fluorescence spectrophotoneter at an excitation

wavel engt h dfevwabie tahletref Bxanapleskiand S @mites,H0 mostesy 20mménutes,
quantification was made with a calibration curve nethod. (ii) Intake of
Theani ne: ZDmigues, G mihutess84 minuiesiand 1i8bminutes frem thenatakendOrngihet ed
chewabl e tablet of Exanple 1 containing 200 ng of L-theanine was used. A
snoker showiesiy the presen¢econ abrende ped exteny of Fraviagrorsumplasg wasagueshionedm (i)

| ntake of Theanine: 87 ng above ] was subjected to this test. The subject A
was a5l owedadcordiagdodhe critexis shovof m:'ﬁebhti anddb¢ stithsirawabsipnptomsvvere
tasting for 6 mnutes after 25 150 m nutes fromwaking. In addition, the
subj ect wasolmeotidi Hewk, thoblondokeayng congeanraz@oswavndetgrmusal ini thatsemeaf t er
waki ng. Bl ood was collected before the intake of the chewable tablet of
Exanpl e 1, madnef 4sein the wase02emi(@) Intake eSTheaning: ik og alByeni nut es, 60

m nutes, 90 m nutes and 180 mnutes fromthe intake. During the test, the
presence or absence and extent of craving for snoking was questioned 5
accordi ng t&ét he _cri teIri a _sh% in Table 5, and the w thdrawal synptons
were obsertfad. Testeof Infestigpbadseptioni ne concentration was determined in

the sl%rre In the test of intestinal absorption, a nonsmoker (subject B) was subjected
to a test, and the subject B was asked to immediately chew down and swallow
one tablet of the chewable tablet of Example 1 after 150 minutes from waking.
Blood was collected before the intake of the chewable tablet of Example 1, and
after 5 minutes, 10 minutes, 20 minutes, 30 minutes, 60 minutes, 90 minutes and
15 180 minutes from the intake. Here, the blood theanine concentration was
determined in the same manner as in the case of item (i) Intake of Theanine:

87 mg above.

Test Results:

20 The changes in the blood theanine concentration (ppm) with the passage
of time when the L-theanine formulated chewable tablet (theanine content:
200 mg) was subjected to oral mucosa absorption or intestinal absorption are
shown in Figure 8. As the oral mucosa absorption and the intestinal absorption
are compared, the time period for reaching the maximal blood theanine

25 concentration is shorter in the oral mucosa absorption, whereby confirming a



manner as in the case of item (i) Intake of Theanine: 87 ng above. (2) Test
of Intestinal Absorption 10 In the test of intestinal absorption,

nonsnoker (subject B) was subjected to test, and the subject B 3&9 Mk@%
to i medi ately chew down and swall ow oné& tablet of the chewable tablet of
Exanple 1 after 150 m nutes from waki ng. Blood was collected before the

I ntake of the chewabl e tablet of Exanple 1, and after 5 m nutes,

10
m nutes, 20 m nhutes, 30 mnytes,, 60 m nutes,..90 m nut.es d 1l 0, mi _nut es
from the i rAwgker ;bépﬁ?thfh'é‘ cAtal PHECH ﬂ%soéﬁ’)tﬁ%nﬂ}r %ﬁlﬁﬂn\?\ﬁgm ‘g’&g@?hﬁﬁ‘gd in
t he same nmanner as in the se of item (i) Intake of Theanine: 87 ng
above. TestthReaaymal V?@}lerfhét%éﬁ% gxqaﬁlréar%)nénggatl?thésa%gﬁgr %ﬁ&ﬂﬁ‘ ation
(ppm wth the passage. of tine en e L:thegni ne fornul at ed,chewabl e
tabl et (themAros aRSOIRLRN, 1DYES N lﬂaeé QEP&j‘E%PEﬁ PECQsA AP SRPUOOSBANGA pt i on
or intestinal absorption ar shown irlgFigg];e 8. As the agral nucosa
absor pt i on gond abserpersaten Howges, e aod Hheaningconceniratiny WasusiaRedq f or
reachi ng the nmaxi mal bl god .t heani ne, 2? concentration is shorter in the oral
mucosd abs oot lengendeiatnn ip dhe Itestingl absorplionn 2005 40 qui cker absorption
~in the oral nucosa absorption. |In aafdition, fromthe fact that. t% maxi mal
val ue of the bl obyaddition; Weiters (4 batal MYCHsaabseRpLRB estA00KE, FAXINESHRE 0sa
absorption, it was confirned that the oral mnmucosa absor.ption shows good
absor pti on smekingisferes duringang afisd the, eshMeee MUORE R \038Sa8FIi ned 5
for a longer duration in the intestinal absorption. In addition, in item
(1) oral miéoeasIpenieaghPeest  hiyehanges iniiefavigs fogﬁ%*REH@‘B c}h%, during

and after the test were npnitored with tfie (EJahssa%Je of .
passage of time and the changes in the blood theanine concentration when

10 theanine was taken in an amount of 87 mg, and when theanine was taken in an
amount of 200 mg are shown in Figures 9 and 10, respectively.

As shown in Figure 9, the cravings for smoking of the subject A before,
during and after the test were monitored with the passage of time. Immediately
before taking the test s-ubstancc, since the subject was prohibited from smoking

15 for 150 minutes after waking, there was occurrence of a strong craving for
smoking, and moderate withdrawal symptoms were found. However, after the
intake, the craving for smoking dramatically disappeared, and thereafter the
changes in the craving for smoking were suppressed almost in a blood theanine
concentration-dependent manner. As compared to the case of intake of theanine:

20 200 mg, the blood theanine concentration of the case of intake of theanine:

87 mg is low, so that the craving for smoking is relatively high from the
beginning of the test, and the craving for smoking appears after 60 minutes, and
the craving cannot be suppressed after 140 minutes and the subject smokes
thereat. As a result, the subject did not smoke for 290 minutes after waking. On

25 the other hand, as shown in Figure 10, in the case of intake of theanine: 200 mg,



time as nentioned above. The changes in the cravings for snoking with the
passage of tine and the changes in the bl ood theanine concentration Wmiﬁo%
t heani ne was taken in an anmount of 87 and when theani ne was take

amount of 200 ng are shown in Figures 94a1nd 10, respectively. As shown in
Figure 9, the cravings for snoking of the subject A before, during and
after the test were nonitored with the passage of tine. Imediately before

??k'f o ?kuhsS L %E%j%é’% TamoRE Ezg?h < AEA SRR g pigF ﬂ{i‘%ﬁfﬁ’gﬁéb?ﬁg
the "1t aicanonercé Wi  pErsaEh R dﬁﬁﬁsﬁﬁiﬂfﬁv‘?&aﬁe‘*ﬁ%@gﬁgf it "
i & bl oot fonsaliingc @mé@rraﬁéffséﬁcveh” swBisst A mapIRd R BATG A o

case of intake of theanine; 20 200 , the bl ood theanine Co:}'ée”” tlon of

the case of lithmanetesritenaking: therg-;avqpﬁgochu‘qeaﬁpo @ SHPRE FHENE W’ﬂa

snoking is relatively high fromthe gﬁntn 3& thete and cravi ng
for sioki ngarubm@dﬁ@tawlﬂldfﬁ‘ﬂahﬂﬁﬁl’@éns‘é{ Ot“ﬁg AWFRY: 8 FndE 1B essed
after 140 m nutes_and the subject snpkes es ubj ect
di d not snokevingfopsmaking, deamatically %m&re%@gﬁh?fﬁéﬁsﬁ{b& éﬁﬁﬁﬁ%s'l}]a %s hown
in Figure 10, in the case of intake of .theanine: ?‘58 IYélZO 5 41
the cravi ngeravmg forsrokinswith éog@mag@pom,b‘g@r&r%lppaﬁs? 6115 he test

were nonitored with the passage of tine. di at.el bef r.e taking,the
L- t heani ne thicaningl comeanizazonndependgpt granngy. nggeﬁh%“%%\i? gaEPS?'ﬁ%Bll a[q
fromsnoking for 150 mnutes af ter waki,n t.here vva r.renge

strong cravapgirftef SPominues sfterid emgom%ﬁﬁb\ﬁ& ﬁ‘ﬁ?Bﬁ%ﬁﬂ%lYe f ound.
However, after the intake, the _craving for s kéhgsg at nXk f

di sapkear edsmelket] aha petttofl G5HRIMNE (e SSEAVER e’subject did not smoke 1or

315 minutes after waking. The subject A had a habit of usually smoking
immediately after waking, but it is found that his craving for smoking can be
effectively suppressed by taking theanine in an amount of about 90 to about

200 mg. In addition, the suppressive effect was deduced to be associated with

15 the changes in the blood theanine concentration.

Summary of Test Examples 1 and 2

In the short-term nicotine dependency calming test, tests were conducted
immediately after waking, at which the body nicotine concentration is
20 presumably at the lowest level and in a daytime, at which the body nicotine
concentration is presumably at a high level. In either case, a significant
suppressive effect for smoking was exhibited by an intake of theanine (200 mg)
in subjects of which nicotine dependencies were judged moderate level or higher.
Especially, “Daytime Test” was performed in an actual business location.

25 Although there would be various factors (noise) inducing smoking, an effect of



craving for snoking, with sone variations, were suppressed alnost in a

bl ood theanine concentration-dependent manner. The craving for snoking
appeared at a point of 150 m nutes after_ the beginning of the teit, ﬁq
the subject finally 10 snoked at a poi nt4%f 165 ninutes. Conseque t[H/A,E}’P Eb
subject did not snoke for 315 mnutes after waking. The subject A had a
habit of usually snoking immediately after waking, but it is found that

his craving for, snmoking can_be . effect.i.vely suppressed by .t aki ni ne

in an anountheaningould g@ configped Eﬂ?%nﬁ‘ﬁz X‘iﬁi‘eég’&%f‘%‘r’ﬁ “##%e%%é?z&ve

effect was deduced to be associgted.w.th.15 the changes in the. bl

t heani ne cowbiait vas ﬂEﬁ.PeS&}WWQr aleo?dffef“éé’? %ﬁﬁ?é@e Yoo tqsh::(fwéa gl%gqlt -term

ni cotine deﬁ%ndency_ canning test, tests were conducted, i di at el é éafter

waki ng, at life, sthereia degpimantdecieascomdha nuales o1icieBBrch SLORLIGS 36T he

| owest level and in a daytine, at which t,hecgody ni Coct@irﬁ& concentratdon is

presumably at a Hi additienein thedong-tera: nicgtiae dgpendancy| g 8L GVER Y

ef fect for snoking was exhibited by an intake of theanine (200@\{%)h in

subj est s of awhtoheek cottinuous épakel of theasingeataaw 408 ma der day 1f &asishgpvn

hi gher. Especially, "Daytine Test" was perfornmed in an aﬁt ual busi ness

| ocation. 2fhaftlichsubgjectithay eesnbundHBINgSMPUBE 1k SOHELAPGH| LBYNE ARRG ng

snmoki ng, an effect of 42 2 0 JAN 2005 theani ne could be, co?gcrgd. I n

addi ti on, i monttecommuonsdntakena akesmpkingeiiech gy 2 SHEPEITSNESTECE PIFRERY BEned

the effect of intake of theanine was tested in_ a usual, life, V\herqi n a

si gni fi cant fateameking was fonad aueBdhe sasesiafihe recipiesfipralionar undesiragly

addition, in the long-termnicotine dependenc&tc |l mng test, even with 5 a

one- week coadversoastiomonihsasine depsaderciet WaHo UH%OO ng per day, it was

shown that the subject may result in_quitting snoking in,sone cases.

Duri ng a one- On the other hand, in the oral mucosa absorption tést and the mtestin
absorption test, it waé shown that the theanine was more quickly absorbed via the
oral mucosa and its absorption rate was higher, as compared to the intestinal
absorption, and that the suppressive effect for craving for smoking by the
theanine was associated with the blood theanine concentration.

15 It is seen from the above that according to the composition for
suppressing craving for smoking comprising theanine of the present invention,
the craving for smoking can be significantly suppressed by a suitable intake of

: the composition, even in a smoker whose nicotine dependency level is moderate
or higher, whereby intentional (when unrestricted) prohibition or moderation of

20 smoking, and complete elimination of the smoking habit can be safely and
effectively achieved. In addition, it is seen that the intake of theanine is more
effective by carrying out with a composition suitable for absorption via the oral

mucosa as concretely illustrated herein.

25 INDUSTRIAL APPLICABILITY




nmont h conti nuous intake, a nonsnoking effect or a suppressive effect for
craving for snoking was found in all the cases of the recipients.dfﬁgg @@
undesi rabl e adverse action or theanine %fpendencies were found. 1 Hﬂ
ot her hand, in the oral nucosa absorptioftest and the intestinal
absorption test, it was shown that the theanine was nore qui ckly absorbed
via the oral nucosa and its absorption rate was higher, as conpared to the

intestinal absorption, and that the s ressive eff.ect for craving for
sroking by the. ARees e Besuiay St ERe HEPRI AR ¢ sekmadtion for
concentration. 15 1t is . seen fraomthe .apove. that cordrLng to.the

conposi t i onSURRIESSHIHERAE TS §§ S Pﬂd"e}?laﬁ %ﬁ&h&ﬁ%&@&fﬁﬁ%ﬁ%l{%@ﬂi Meref t he
present invention, _the craving for_ snoking can be significaptly suppressed
by a suit abfan besafRly apd e fﬁ%tl‘éf‘gmsfmmsﬁ ,(1g$ﬁ&wrf:$§“§l Qgrﬁlé’é'ﬁng/\ﬂﬁs%n?\lﬂggt i ne
dependency | evel -is noderate or, higher, whereby jntentional (when

unrestri ct eld)a ptustion wheve aenssldnads Brrndatopy Ik Halky Hée; @ﬁwf&s%v@t e
elimnation of the snoking habit can . be safely and effecgtjyvel chi eved.

I n addi t i onprohibifigngsanoderationpd smp R&(‘Bﬁeq HB@%F‘F@‘?‘%&% aﬁgr(é) C%‘%/‘Pg'é?i ve by
carrying out_wth a conposition saitable for absorption via the oral

nucosa as ceh@inatienof the sg19ldng fabkr ei n. 25 | NDUSTRI AL APPLI CABI LI TY 2 0
JAN 2005 43 According to the present invention, there is provided a
conposition for suppressing craving for snoking which exhibits excell ent
effects such that there can be safely and effectively perfornmed (1)
suppression of craving for snoking in a situation where nonsnoking is
mandatory in daily life; (2) intentional 5 prohibition or noderation of

snoki ng (when unrestricted); and (3) conplete elimnation of the snoking
habi t .



2 0 JAN 2005 44 CLAIM5S 1. A snoking-craving suppressing conposition
conprising theanine. 2. The conposition according to claiml, for
preventing, alleviating or elimnating wthdrawal synptons caused @))’AN 2005
cessation or noderation of snoking. 3. The conposition according to claim1l
or 2, which is admnistered to an individual in anticipation of wthdrawal
synptons whi ch are caused by cessationdér noderation of snoking. 4. The
conposition according to claim1l or 2, which is admnistered to an

i ndi vi dual during the occurrence of%av\al synptons caused by cessation
or noderation of snoking. 5. The c ion according to any one of
clains | to 4, wherein the conposition is suitable for absorption via oral
mucosa. 6. The conposition according to claim5, wherein the conposition is
in a dosage f okemekiggairavdibg supipnessing compbfitibn comprifiegtheaBingi nut es when
orally taken. 7. The conposition according to any one of clains 1 to 6,
which is a food conposition. 8. Use of theanine for preparing a nedi canent

for suppressi ngrHen@ompdditiBe hQordidg Ol Rhim9-1, UsR plevehE@)l GRevidingd'depar i ng
a medi canent for preventing, alleviating or "elimnating w thdrawal

synpt ons  clindealingywitelawial symptemsreaiieedby ogssafonsorohdegation @ spmi¥iBN05 45 10.
Use of theanine for preparing a nedi canent for suppressing anticipated

wi t hdrawal synptons which are caused by cessation or noderation of snoking.

3. The composition according to claim 1 or 2, which is administered to an
individual in anticipation of withdrawal symptoms which are caused by cessation or

moderation of smoking.

4. The composition according to claim 1 or 2, which is administered to an
individual during the occurrence of withdrawal symptoms caused by cessation or

moderation of smoking.

5. The composition according to any one of claims 1 to 4, wherein the

composition is suitable for absorption via oral mucosa.

6. The composition according to claim 5, wherein the composition is in a dosage

form sustainable in the mouth for at least 3 minutes when orally taken.

7. The composition according to any one of claims 1 to 6, which is a food

composition.

8. Use of theanine for preparing a medicament for suppressing the craving for

smoking.

9. Use of theanine for preparing a medicament for preventing, alleviating or

eliminating withdrawal symptoms caused by cessation or moderation of smoking.



11. Use of theanine for preparing a nedi canent for preventing, alleviating
or elimnating anticipated withdrawal synptons caused by cessati om‘j 005
noderation of snoking. 12. Use of theanine for preparing a nedica f‘%rz
suppressing currently occurring wthdrawal synptons which are caused by
cessation or noderation of snoking. 13. Use of theanine for preparing a

nmedi canent for preventing, alleviating4br elimnating currently occurring
wi t hdrawal synptons caused by cessation or noderation of snoking. 14. The

use according to any .one of .clains.8 to 16%, whereij n the nmedi canent i.s
suitabl e '8 aBSorPt MEANRE 2f8r BiEPHHRG o MeflicameRh 10 SURPIESTRS ATUCDAE i m 14,

wher ei n t ReiR ek SaTRHorhS whithar8 AR L ERhticH S ARG dfnidkgngrout h for at
| east 3 minutes whén orally taken.
11. Use of theanine for preparing a medicament for preventing, alleviating or
eliminating anticipated withdrawal symptoms caused by cessation or moderation of

smoking.

12. Use of theanine for preparing a medicament for suppressing currently occurring

withdrawal symptoms which are caused by cessation or moderation of smoking.

13. Use of theanine for preparing a medicament for preventing, alleviating or
eliminating currently occurring withdrawal symptoms caused by cessation or

moderation of smoking.

14, The use according to any one of claims 8 to 13, wherein the medicament is

suitable for absorption via oral mucosa.

15.  The use according to claim 14, wherein the medicament is in a dosage form

sustainable in the mouth for at least 3 minutes when orally taken.



