*159159* DESCRI PTI ON COMPCSI TI ONS FOR REGULATI NG DESI RE FOR SMXI NG 5
TECANI CAL FI ELD The present invention relates to a cQrposition for

vwsUppressing craving for snoking conprising theanine, for
prohi biting or noderating snoking conprlising adnmini st Wlmm
I ndi vi dual the conposition conprising theanine. 10 BA CEND, ART Snoki ng
cigarettes has been known to be a nmajor cause of diseases sUeH” as a | ung
cancer, bronchitis, and coronary or peripheral artery disease. |ndividual
chenical substances contained.in cﬁﬁﬁﬂﬂﬁﬁﬂggﬁﬁve al ready 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 list in the United States. Anong the
GOMPOSITAO IRt REGU) INE: DESIRE FQR, SMOKING s
volatile liquid alkaloid, has high toxicity of irritating and paral yzing
the nerve tissue such as cerebral nerve, 20 cerebellum and spinal cord
whil e having calmng effect, excitenent effect and pleasure-giving effect.
Theré?ore,Jﬂﬂgﬂbﬂﬁﬁﬁélﬂﬁgﬂlcontinuously reported that nicotine relating to
the incidences of lung cancer, pharyngeal cancer, esophageal cancer and
gastric cancer. The present invention relatés to a composition for suppressing craving for

smoking comprising 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,
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Ni cotine al so has nental dependence, so that a continual intake of 25

ni cétine by smoking or the |ike may cause:nicotine dependence. For exanpl e,
@00002* e, 2 when a heavy snoker quits snoking, w thdrawal synptons are
seen in a short tinme period and cravin@ for snoking increases. |If the
snoker cannot tolerate his craving for snoking, and takes nore nicotine to
avoid the synptons and tornent, his health is staked at a higher risk. 5
In those tinmes, canpaigns for nonsnoki ng and noderation in snoking have
been run wethedwi hiayysmbker spwitk ismpkipag, withdrewal symptams aee s¢enirashortevery
year. There is a trend toward restriction in snmoking in public facilities
and publ i timerparipbandciayving for smokinginoredses. 1f thgsamKey chnnetgoleratethist i on
in which he is forced to stop snoking. However, nental and physical

t orment s nesaving forueeeking, and takesiriarg nicatimsitorayoiththietsymptamsyandotosmentind a
sudden drog. in an intake of nicotine may cause serious w thdrawal

synpt ons. Hisrhealthds stakedt athighes risk. an  earnest need for a nmethod showi ng
an effect on prohibiting or noderating snoking gradually w thout causing
any probl ens. Aln thosh times; campaignsdorinonsmaokingiandimoderation imsmoking i ne gum
and 15 candy, drop or gum containing various plant extracts, an inorganic
subst ance haxe bésn tuinkwotldwidsandssmaeking populatipatandste adesreasesd eietpen

No. (Sho 4-46119, Japanese Patent Lai d-Qoen No. Sho 61-63243, Japanese

Pat ent Lai jleadpebhexe is a sitod sowaghestictinaparsssekirg ie publiafatiliiiesand. Sho

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

Lai d- Open Mablictrengport®ey so that a smoker frequently faces a situation in which he is

forced to stop smoking. However, mental and physical torments may be caused

10 by breaking a smoking habit in many cases, and a sudden drop in 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 /. .
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 No/ Sho 82-42582,

20 Japanese Patent Laid-Open No: Hei 7-18076, and Japanese Pat'en.t. Laid-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 methdd 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



20 Japanese Pat ent Lai d-Open No. Hei 7-18076, and Japanese Patent Lai d-Open
No. * Sho 48-85722). Moreover, a nmethod of-causing disconfort by inhaling a
vcertain chem cal substance S|nultaneously with cigarette snoke using a
pipe or the like, and a method of prondting anti-snoking by absor bing
nicotine into body using a nicotine pad or nicotine nasal spray have been
used. The principles for 25 prohibiting or npderating snoking by these
means are classified into three 3 categories;, (1) suppression for craV|ng
for snoki neptegories: A1) sunpiespien faricsvingdor sHe llngkhay p'c(r@ VZhtSEwttaten and

det oxi ficatiaon/excretion of nicotine in the body; an (3) .supply of
ni coti ne bthediks; g4} promeotiombet ¢ detoxif lmmcretmn@f@aganmﬂ@ bpdssnde i s
absorbed transdermally or the like, nicotine exists internally after all,

5 so that (Hisyppbt %@uceambv afdgarsite sulstisuteg JAGWEBeT, HbaCSE WHEFS her, even
when a reduction in the craving for snoking is_ achieved, there mould be a
risk for daisetineitabsosbedtransdesmeally or thalike micetingsexists tateraalby afterstli oned
food or the like has a little effect, and woul d not satlsfactorlly gratify
smokdrs'  gsesthat this methed caneethersaid {o be goed orliealth. diugther.eyensyhemat
mﬁthdramalﬁﬁynPtons 10 originated from prohibition or_ noderation of snoking
coul d not Heuctiondatimeraving oy spiokirgis achievsddihege yould be g riskifern t he case
that a snoker cannot help snoking, so that their effectiveness has a
certain |ifd¢rendeneg-pmisreigaretiengubstiiugpugesl. Alah%?@@rn@mlpmd frassenthe

I nvention i s to provide a conposition for P ressing craying for snoking
with high Hke b@gfaémie ﬁff-eeteaem@vé@ n@hwlsms@n % gratty saakers’ gustatiphed (1)
suppression_of craving for snmoking,in, a situation where nonsnoking is
mandat ory wﬂiouﬁgea@naﬂy aerpstomed)to m@ﬂr@» 80 Hhat aithdsawabsymaptoms¥  snoki ng

I ntentionally, (when unre%l;rl ct ed) nd,(3) conplete elimnation of a
10 orlglnated from prohibition or mo eration 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 present 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. Another 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,



20 snoking habit. Another object of the present invention is to provide a
met hod for prohibiting or noderating snoking conprising admnistering to
van individual the conposition conprising theanine. As a result of studies
i'n order to solve the above-nenti oned pdobl ens, the present inventors have
found that theanine is effective for suppressing the 25 craving for

snoki ng, the effectiveness of which is higher than that of the prior art,
and that theanine can prevent, alleviate, and elimnate wthdrawal synptons
caused by auththabtheapinecan prevent aleviates and sbiminate widhdrawabspmptoms and t he
present invention has been acconplished thereby. Specifically, the gist of
t he pr esencauseddnansmaking &s asiuation where rongsasking éhmaodatonpmnsktheng
craving for snoking, characterized in that the conposition conprises

t heani ne; presentznvention hasibeen agooplished thereby.noder ati ng snoki ng,
conprising adnmnistering to an individual a conposition conprising

t heani ne. 10 BRPpecificgiiyl the gzt oftherpresemany B Frejaics td: shows changes in
bl ood nicotine level of a snoker within a day. Figure 2 shows the results
of tHe pre(i)ni nacompesiiondionspppressing eraving fomsmokiagecharagterrediitkihagy.
Figure 3 shows the results of Test 2 imediately after waking. 15 Figure 4
shows t he thgsugmposifion gemprises theaaing; aadsti onnaire of the daytime test.
Figure 5 shows the results of the daytime test. Figure 6 shows a result of
cont i nuous(3)nt ak enathed fou prohibiting 9y madesatingsmokings comprisinggr aph i s t he
nunmber of cigarettes snoked (-), and a solid square is the 20 nunber of

i nt ake of administeringpandndiyidualial compositien eemprising theanjnee 1 i n absci ssa

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



axis of the graph is the results of an any day w thout 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 perfornmed. Figure 7 shows the
results of continuous intake test for ofe week, wherein 25 a bar in the
graph is the nunber of cigarettes snoked (-), and a solid square is the 5
nunber of intake of the test substance (tablet). Figure 8 shows changes in
t he bl ood t heani ne,concentration_in a case of oral nucosa absorption or

i nt est i nal DHEHSF pt ifﬁﬁk%PfHWtESttsr%’éﬁﬂﬁ%&ﬁbml ated chewable tablet. 5
Figure 9 shows changes in craving, for snmoking with the passage of tine and
the bl ood t heanFigureehonrs ehtangas i bloed heaning eongentsalien ia case0B7 ny of
t heani ne. Figure 10 shows, changes ,in craving for snpking with the passage
of time aftRltupecasesbgoptieaNriBtesinalabsemtionofgch-theaning Eenmuylated| | owed t o
take 200 ng of = 10 theani'ne. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The
conpositioﬁh$ﬁﬂﬂgéﬂﬂﬁéssing craving for snoking (hereinafter referred to
as the conposition) of the present inventjon is _highly suitable for

treaty ng any 15igire Pashasvischangeminceravingafossmoking withghe passaggpddime

wi t hdrawal synptons (hereinafter referred tq.as wthdrawal synptons) can

t ake pl aceandtie blogdheanine gpneantrationwhen %le@@tslsailow&é teéamn?mgm of the
present invention is based on action for suppressing the craving for
snoki ng fotlé@nig: the first time in theanine contained in the composition.

20 The phrase "s ressing craving, for snoking" refers to, for exanple,
P Flilgpu%e 10 sho%vs changesg in craving for sr%oking with the passage of tlrrrr?e

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 fouhd 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



alleviating withdrawal synptonms and suppressing an onset of the w thdrawal
synpt oms, thereby suppressing craving for-smoking. The term "nicotine"
Jsefers to an active ingredient in tobacco products. It has been known that
nicotine is a dependence-produci ng drugéand is easily 25 absorbed
internally and reaches the brain after about eight seconds. N cotine 6
affects the pleasure center of cerebrum (central nervous system to provide
pl easure. |If one continues snoking for craving the pleasure, so-called
ci gar et t e affecisitbe plessurtegantercofesrehymo(rentral ngrwous sysiem) &0 pratideges t ake
place in the brain, and body conditioning gets worse in a _case of
nonsnoki ngpleasw¢. tIf@ngtoeatinhesemokingdan crayving thecpleasuréysopealledrriganettent i on
is a glutamc, acid derivative (y-glutamyl ethylam de), and is an am no
aci d i ngr e@r sinotingslepgndenre may erqur, wheein (ceeteisnscheages takeyplagy inHbagh an
action mechanismof the action for suppressing the craving for snoking by
t heani ne f btaid, angd bedy condisipning gais Worsain peassafmnonsmokingn i s yet unknown
and not expected from various 10 physiol ogical functions conventionally
know as shown Qmthegthet kand Etheaginel; uspdiimthe presens inventinmeis asglutamicedged
associ ati on between the changes in the theanine blood concentration after
t heani ne adeidrdesivasived-gluiamyl ethsltinide); and isfan aojner axid iingredient on of
w t hdrawal synptons fromthe results of tests conducted for snokers with
ni coti ne depeiatnasclargetyidn sgaokeaves nasurallyn sAlshough amactiommerhanismmfithe brai n
after the adm ni stration would have sone association with the exhibition
of the ef f @etion kenppsessing heasavingdor sraakingditheaning fonad foretbedirst nvent i on
may be any . of known net hods, including a nmethod of extracting fromtea
| eaves; a timeisdthefpsesesbinyention is yebwnknowsy angnet expectedsifameariansnet hod
Chem Pharm Bull., '
[ 10 physiological functions conventionally known, as shown in Examples set forth

below, there has been acknowledged association between the changes in the
theanine blood concentration after theanine administration 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



20 19(7), 1301-1307 (1971)]; a nmethod for obtaining theanine, conprising
treating a mixture of glutamne and -ethyl anmine with gl utamn nase (Japanese
Exam ned Patent Publication No. Hei 7-55154); a method conprising
culturing cultured cells of tea in a n@dium containing ethylam ne, thereby
achieving growh pronotion of the cultured cells while increasing the
cunul ative anount of 25 theanine in the cultured cells (Japanese Patent
Lai d- Qpen No. Hei 5-123166); a 7 nethod for obtaining theanine in which
et hyl am nemeshed fartabtaining theanine intwhich sthydaniine is substguteddry ag et hyl ani ne
hydrochl oride in the above-nentioned nethod disclosed in Japanese Exani ned
Pat ent Pubgthylamine desivatize suckgs sthytamingdyysinecdorde émthe abhayeapentioned Hei
5-123166; and the like. In addition, the 5 theanine used in the present
i nventi on meyhaskdistlosed in Japanese ExaminedoRatent Bwbhqatlonm.sﬂelc?ﬁdégly opurified
products, extracts, and the like. Also, a conmmercially_ available product
[ SUNTHEAN!I JpanesePateat Bdid-Opga N kol S- 13366 andrthellikg. Imadgisiokatheku Co.
Ltd.] may be used. Incidentally, the term"tea | eaves" as referred to
her eiSn i nctheasinenised inithe peasant isyentden may hecef anydfasmacsucheas purifiech _
addition, any of L-theanine, D-theanine and DL-theanine can be used, anong
whi ch t he prdducts, crudedy pheificd produats,exprastseand thedike.i Also, Beommerdially s
approved as a food additive, and_ is economically utiljzable. The theanine
content i navailable prashict {SHNFHEANIDHE: Gegistared ade srark) menufapared byl ar | y
limted, as |ong as the desired effect of the present invention is 15
achi eved. TaiyaKagakneoeddddmay be ysedhl IWIWI&, dhe term Gpe deayes” a» 100% by
wei ght, nore preferably from0.01 to 100% by wei ght, and especially
pr ef er abl yreferreehto herein incdode Hosaef green tea,aalang tesr angebleck tedy t heani ne in
t he conposition_of the present

10 - In addition, any of L-theanine, D-theanine 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



invention is not particularly limted. It is preferable that the nethod
conprises 20 derivatizing in pre-colum by orthophthal al dehyde (OPA),
.separating by high-performance |iquid chromat ography (HPLC) using QDS
colum, and detecting and quantifying 8ith a fluorescence detector, or the
met hod conprises separating by HPLC using ODS col um, and detecting and
quantifying at a wavelength of 210 nm 25 In addition, other various
conponents can be used together with theanine 8 in the conposition of the
present i nietheicompositien pf thepresantinvendiompropenly. dihe othertcqmparients arel y
limted, and include, for instance, amno acids, vitamns, - mnerals, other
f unct i onal notpasticalaglydimitedeand ingludehfordbstanceymminorasitlsawitamingi ds are not
particularly limted, and 5 include, for exanple, glutam ne, glutamc acid,
t r ypt ophanmingrals, ptherdnpetionad materigsanddhetikel, t hr eoni ne, seri ne, -
y-am nobutyric acid, taurine, tiotaurine, hypotaurine, and the |like. The
above- nent i onedTheahavernéntiingdaminoraciisaarpmet paticatarly limiteds and n - B1i
vitamin B2, vitamin B6, vitamn B12, vitamn C vitamn D, vitamn E 10
vi tadi n K, infchude; faxexpmplec glutatnineaglulamic peidctryptophapealaninbeargining, d,
bi otin, ubiquinone, prostaglandin and the |like, and derivatives of these
vitam ns, espamdciacid, Hreominegsdrine) g-amindbetyricacidydsuring, siosauriie
above-nentioned mnerals include, for exanple, calcium iron, nagnesium
copper, zi hgpotaeting,iand thedikessi um and the |ike, without intending to 15 be
limted thereto. Moreover, the above-nentioned other functional materials
i nclude, for eYhagbeve-saentingied vitapuins indhede; foxeximple, GiamimaA), ¥jtamin
Gymenwa/ Garcini a, plants |

: B,, vitamin B,, vitamin Bg, vitamin B,,, vitamin C, vitamin D, vitamin E,

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

The above-mentioned minerals include, for examplé, 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 thereof, 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 is preferable, from the viewpoint
of its suitability for the daily use.

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



pertaining to Chinese-style nedicine such as Euconm a ul noi des and Pnanx

gi nnseng or extracts thereof, extracts of animal origins such as placenta,
«dietary 20 fiber, soy peptide, diet sweetener, caffeine and the Ilike,

Wi thout intending to be limted theret® As the form of the conposition of
the present invention, a food conposition or a pharnmaceutical conposition
is preferable, fromthe viewoint of its suitability for the daily use. 25
The food conposition of the present invention enconpasses not only a 9 food
conpri si ngfeotbegmpesingttheanine hut alsd afodd addisivenomprising theasing. nkmn then t he
case of making the food conposition, theanine naﬁ be added to, for exanple,
the fol | oisepfimakiag tbpémngr:@mppwlonhémanme may be edderditny fonexargplej thef ood
or aliquid food. The 5 solid food is not particularly limted, and

pr ef er abl y follewingdoodabl et confectioneries, candies, chocol ates, gum
crackers, biscuits, cookies, paste products, Erocessed soy products,
nousse, jelly, ypgeificallyothganionicenbendded ésa solidifeod pr adiguichtoadieThe ke. The
liquid food i s also not particularly limted, and _theanine may be

pr ef ér abl yselddiéepd is notpapiculady Limitdse and pirferably ingludgsablet ui ce 10
concentrates, reconstituted juice concentrates, fresh juices, mxed fruit
juices, fronfectionericse eandicsiahgeelatgs; g, erckersy biscpils,capokinst paste ng
beverages, m xed fruit/vegetable juice, vegetable juice, carbonated

bever ages, psastuctsd progessedhsoiepraductsamausserijelky, yoigurt, beldegandectiongriess f ee, or
an al coholic beverage such as Jaﬁanese sake, beer, w ne, cocktails,

shochu, an@akehibseadandthetlike. | Theliquid fandig alsnaet partisuderly Limited, endt abl e f or

absorption via the oral nucosa is preferred. For instance, a solid food in
t he for m wiheaninesmaydepiefeaablz@ddad toa table luxury beverage such as fruit juice

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
sake, 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,



mouth for a given length of tinme, such as a tablet confectionery, a candy
or gum is especially preferred. In the ctase of the solid food, theanine
.can be gradually released in the nouth. By that action, theanine is
absorbed internally via mainly 20 the oi@l nucosa. Wien theanine is
absorbed via the oral mucosa, theanine would be transported into the brain
nore efficiently than the case through the portal system whereby its
action can be exhibited. On the other hand, when considering oral intake,
since it maythasegnitabledior absorptien yimth¢apahmunosapa dosage farmisustaiaable in
occupation and a situation of a workplace, the formof tablet 25

conf ect i ontreymentickoidy l¢ast three npnutes vehsineorally takands paeferned. tMemovesr i ous
forms, 10 as those suitable for absorption via the oral nucosa, a dosage

f or m sust atheatizeand the fosmargtprefesablythossaghichtwew dherdiffieulivicechew dowin t aken
Is preferred. Moreover, the size and the formare preferably those which
woul d be dand swallowto chew down and swallow. 5 In the case of making the
conposition of the present invention into a pharnmaceutical conposition,
its fSorm whi chln theeasewfonakinghe pompasitionof ¢ presemposentiomintomay be any
of solutions, suspensions, powders, solid nolded products and the I|ike

wi t hout bepharmegeutical composition it orme marich isthased barknowmhpharpresenticalut i cal
conposition is provided as tablets (including not only general 10 tabl et
but al so t compesisionss may lbieleaty, ofspbetionss suspensiens poxiais,soligrmaldeds, heal th
care drinks and the |ike. The pharnmaceutical conposition can also be used
in conbi npradustsinchthetlilee withantbeing partigwbartipligtedgbereto.. Khersders, die t he

f ood conposition, those suitable for absorgtion via the oral mucosa are
pr ef er r ed. Pheuagcsutighlcompesition is provigssl asttablets @Grcludingrmotiaply generahe

internally without mediating {)ort_al system as the form of
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.



the pharnaceutical conposition of the present invention, tablets,
especially troche or a sublingual tablet; are preferred. The sublingual
.tablet is not particularly limted, as long as the tablet can be pl aced
under the tongue. It is desirable thatlthe tablet preferably disintegrates
in three to six mnutes, whereby 20 theanine can be rel eased to sublingual
mucosa rapidly. The neans for disintegration is not particularly. limted,
and may follow a conventional nethod By .t he use of the sub]ingual tablet,
theani ne i s absd BEQ$e§s EOruppaning the %Mlorhﬁﬁtl@ﬁewtémvmoawmt
transported into the brain, so that the subli n?ual tablet is especially
sui tabl e f partiquarly Hatitesk and there ¢an biuspd ganerm BipesssRdOpPrapasation efr2at nent
of transient nicotine craving. 11 A process for preparing the conposition
of the prefeod andganediggment sv&h asgaproress efrpopvderrmixing thasineandothgn be
used gener al processes for preparation of a food and a nedicanent such as
a process EIW SBRigHR sﬁflPil'(Pﬁfsﬁﬁ@ékﬁsﬁb’l%ﬂle@!lﬁ@randr%hemmaé‘l:@alsanBr ocess of

di ssol ving theani ne, and other raw naterials in a 5 solvent to, give a m xed
sol utd on; . SalENhiqgivesmIxad solwion-aadya prgcesseotfiseze-drybiathesnixed process of
spray- dry| ng, the m xed sol ution, For exanple, a, pharnmaceutical conposition

can be prefalutionyy pEpsess §f speayriityingthermixedesolution. For exampleed, a bi nder, a
stabilizer and the Jike, which are known in the art. By, the use of the
CONMposi t | onhalfm@%tlﬁale%@ntmlﬁ% G811 b8 Prepasee by anixig map@lefmth@dvemaﬁ,

i nstance, (1) the suppression of craving for, snoking in a situation where
nonsnoki ngalcs"}TWE]éé&l qf, @ ﬁta{bﬂézed@ilﬂﬁh‘fv m%@, whigh %ﬁkﬂﬁﬁ’ﬂl\ﬁpdhélafthaw ng a

snoki ng. habit who does ngt wish to elinmnate the habit of snoking, it may
be very difficihtthedsqafithe sewmpagitiosotdhegpresaniiayeaidonrthereran bﬂnet her

short or |on Q si,tuati on_ where nonsnoki ng i.s ndator includes, for
exan%ﬂ e, tR&T ormed, for instance ?1) the suppression of cravmg smokmg in a situation

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 a 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



15 situation during the use of public transportations such as air planes
and‘'the situation in a hospital. In these cases the craving for snoking
.can be suppressed efficiently by the use of the conposition of the present
i'nvention so that snoking can be stopp&l w thout causing any probl ens.
However, the suppressive action is not persistent unnecessarily for a |ong
period of time, and snoking can be 20 restarted easily once the period of
time where nonsnoking is mandatory has passed. Such a flexibility of

suppr essi nif masdatory rloggfwith shopioggessrod underséanding abewtdharmful actiosr of
excel | ent aspect as conpared to the suppression of the cravin for snoking
by convent cigas¢ttencomsumpsiondrst nicatine infake accompani¢chthepemiithydocthatthe
unnecessarily sustain the suppressive effect for the craving for snoking.
25 Part i cubmbogdiment efcthatusg @fithe compesitips ofithe presentdavention mientianédn wher e
nonsnoking 12 is mandatory along with the progress of understandi ng about
har nf ul acabove isfespecighy greferrednsunpti on and ni coti ne i ntake acconpani ed
therewith, so that the enbodinent of the use of the conposition of the
presént inventi Moreomet, dhese canibs\perfasmed(@) prahibitionafrgnederation bbr eover ,
there can be ifrfprneq (2% rohi bition or noderation of snoking

i nt ent i onabinpkingintent r(i%cltead)nrbsmt@rlh by wsingothasompasitiomef thee pr esent

i nvention. Wen an individual having a habit of snoking who does not wi sh
to el i m napeesehtinvahtiont When an individual haning adwabitofsmiolgng wdwr deesdiatect i on
of a physician, when an individual tries to stop snoking during the

cont act wi wislato eliminai¢ ghe hakit trigsgolstapeor mpderateasmakingamndemaldiragtionrofbe
suppressed efficiently by using the conposition of the present invention,
so that sneiphygiciam whensaminskvidoal trisdde stopsmaking duriogihe agntastwighaiml ens.
In addition, in the same manner as nentioned above, in a case where

i nt ekt i onainfenbierithe like, the craving 41 smokipg can be suppressed efficiently by using

the composition of the present invention, so that smoking can be stopped or
moderated without causing ény 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 aﬁlong smokers who are starting to stop smoking. This is eépecially
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 composition under the appropriate instruction or



snoking is no | onger necessary, snoking cigarettes can be restarted at
oncé. 15 Further, there can be perforned (3) conplete elimination of a
.snmoki ng habit by taki ng the conposition of the present invention
continuously. It is said that there arg generally a few individuals having
confidence about quitting snoking anong snokers who are starting to stop
snoking. This is especially true when an individual had given up on
quitting snoking in sonme of past 20 chall enges due to painful w thdrawal
synpt ons atownselingfor quitting smokingrakirther efifectean be exipactedt Hithertoyiing f or
snoki ng can be suppressed efficiently by using the conposition of the
present i nthennstouctiomostheldikey nicatinegreparafionssiiohi shdootine gumi amgl any
probl ens, and finally, the snoking habit can be conpletely elimnated. 25
Mor eover, hicotise pgdthave beepauséd avantissoekinghsuppbement: i Howevers nicotineds or 13
counsellng for quitting snokin a further effect can be expected.
Hi t hert o, highly taxic and ntucmntnamgncawﬂeinlindiiyiduals:wﬁﬁhnmspa’oépangmiaons such as
ni cotine gumand nicotine pad have been used as anti-snoking suppl enent.
However , nindévidnelsiwith mygdagdiabiifarction, gravidan woanerdivhatagd possibhydi vi dual s
with unstabl e angina, 5 individuals with nyocardial infarction, gravida,
wonen who pregnpnsmd:)thp liker € ieaatroreernhentiendd kti-siriokinh supplement shedd be
anti - snmoki ng suppl enent should be prescribed for the purpose that an
i ndi vi dual pwiscribed fordhe purposeghatrakindividagl whe éntendbio stopseiakingdwy a
proper direction. If another individual uses the anti-snoking supplenent,
it is not nsciédydiinisplfanrder apaopéraditention, If anether indéedoal u@sphssi ng t he
anti - snmoki ng supplenment to the contraindicative individual b hand- over,
t here has Betsmokieg supplement, of isqwmi siceessarikyi safiet Partiomlarty,in dhe casetofeover, a
ni cotine preparation serves as a tenporary substitute of source of

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



ni cotine, which had been taken fromcigarettes, so that dependence to the
ni cotine preparation may take place. 15 Since the theanine used in the
.conmposition of the present invention is conpletely safe conponent as

nenti oned bel ow and has no possibility b4 theani ne dependence, an

addi ctive snoker can elimnate the snoking habit safely and effectively by
the use of the conposition under the direction for quitting snoking. 20 As
descri bed above, by the use of the conposition of the present _invention,

si nce wi t haempasitiopmeomiprisiag theaning, Iortbaimathedthe usepfitheagampostion ofoki ng
can be prevented, alleviated or elimnated, the above-nentioned various
embodi ment thegpresent inwentinn isgueferredy e effeetive doseafitheamine i prdergeovi des a
met hod for grghibiting or_ 25 noderating snpkLn% conpri sing adm nistering
to an indi obtaimthe desied)ctfect of erpresentiayentioninitee Abovarmemtioncd | n t he

met hod, the use of the conposition of the present invention is preferred.
An ef f ect i| embedireniofi usganfithe compesidion afdhe prasanhinyvpetioris, generdllyect of the
present invention in the above-nentioned enbodinent of use of the

conpdsi t i opreferabhy frone8dnto Jhmelks wieight pegdawrmaprepreferpplyrfsem).d t626m 0. 1
to 50 ng/ kg wei ght per day, nore preferably fromO0.5 to 20 ng/kg wei ght,
still mor emg/kg sreighty siill spere prefepablidram litei2phme/kesweigh) gespecighf er abl y
from4 to 20 ng/ kg weight. The tim ng of using the conposition of the

pr esent inpéﬁbﬁ$%Yﬁ@nhgﬂ0Zﬁdn&ﬂGUW@@gy linited. For instance, the
conposition may be previously 10 adm ni stered when wi thdrawal synptons are
presuned to be dagduningyof ysing thei eamppsitiomplithepressnt iBYeionis Mgt or nay be

adm ni stered during. , . . .. )
: particularly limited. For instance, the composition may be previously

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 the 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



occurrence of w thdrawal synptons. In a nore specific enbodinent, when a
snoker wi shes to tenporarily treat w thdrawal synptons, the conposition is
.adm nistered to the snoker before or during the experience of w thdrawal 15
synpt ons, the snoker being preferably alSnoker who cannot hel p snoking
during cigarette- or nicotine-deficient state for a |long period of tine,
for instance, a snoker who has a habit of snoking within fifteen m nutes
fromthe point of waking. The snoker is administered in an effective dose
per dosagecuving for smekingnwhinbrisipseferably fromu 020510 me/kg weighy, fore snoki ng,
for instance, upon 20 wakin which is preferably fromO0.02 to 10 ng/ kg

wei ght , rmp@efpraglsefr@m Q.thlool% mg/keg weight, stijl mereprefarably fiom Ofbice preferably
fromO0.8 to 10 ng/ kg weight. On the other hand, when a snoker w shes to
conpletelylgﬂﬂ&*GéY@ghhe snoking habit, it is desirable to adm nister an
effective dose per dosage of the theanine sufficient to suppress the
craving for snogiQYgeV[@Feﬂfl@@%ﬁleyﬁ prgrdiffierences (e.ghagee 2aBden) bebvesn so, nore
preferably for five hours or so, for instance, upon beginning of the 15
cravidng f oindivisiaalsgn adevehof smekiagdahisi o withdrawabsymptoros, the kgsags ofit, nore
preferably from0.2 to 10 ng/ kg weight, still nore preferably fromO0.8 to
10 ny/ kg weieghine indhe peesent inyeation és votpastigulprlylimited tq theppbaygaangender)
between 5 individuals in a | evel of snoking habit or w thdrawal synptons,

t he dosageThe dosagef theanimetinmay kesproperlyadiusteshdepending ppen each ar | y
limted to the above range. . The dosage of theanine is may be properly

adj ust ed demeker’ pgtaipand aglepired pifretlevelstAlse, thequmnbrrginddatesvakes | evel .

Al so, the number and interval of adm nistration can be properly sel ected.
10 'Fur t her adénigtiatior canhe pooRASHE sedectedhe present invention, the present

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 is 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



i nvention provides use of theanine for preparing a nedi canent for
preventlng alleviating or elimnating withdrawal synptons caused by
~prohi bition or noderation of snoking. The conposition of the present
invention is based on action for 15 suppsessing the craving for snoking

t hat has been found for the theanine for the first tinme. 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 is no case of death in
acute toxicity Nest, heiDseseat Bwention willhe fuatien desaribed dry meams of kg wei ght,
and there is no_abnormality in the general state and body weight. There 20
is no |ini Exemples andahesiRxamples, vidlputiiniendingsle limitithe seapsofihgipsessnt aw.
Further, unlike a conventional njcotine preparation, since there is no
dependenceaneﬂlﬁ@nd@rﬁWﬁXW]éii aloge. present invention can suppress the
craving for snoking safely and effectively. 25 EXAMPLES 16 Next, the

present invention will be further described by neans of Exanples and Test
Exanpl es, WI t hout intending t 0 limt the scope of the present invention to
t hes® ExarmBreduciiondaxamplerlydPreparation,ofdp{ldeanine byingymaticoMethatheani ne by

Enzymatic NEthod 0. 3 M gl utam ne and 1.5 Methylam ne were allowed to react
at 30C for 22 ReuMglutamineaans baMathylraisn werealtpiyedto teact a3 e for esence

of 0.3 U %I ut am nase, ve 225 nnol of L-theanine. In addition, a

by- pr oduct 2¢hgussincborats but%@s(l‘@aBQONaQHepHdrh)ﬂnémP@ﬁemﬁe ofi@3Wne from
the reaction mxture was 10 carried out by subjecting the reaction m xture
to col um &hiaminasgy @ogiye 920 nynolmflestheamine. slncasddition, snby-poeduct glytamie ol um,

andthereafter treating the . . . .
acid was 20 nmol. The purification of theanine 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 chromatography, 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 I .eaves




resylting product with ethanol. First, L-theanine was identified by
subjecting the isolated substance obtained by the above-nenti oned
~purification to am no acid anal yzer and paper 15 chronat ography, whereby
confirming that the isolated substance Ekhibits the same behaviors as the
standard substance. Moreover, when the isolated substance was subjected to
hydrol ysis treatnment with hydrochloric acid or glutam nase, glutam c acid
and ethylam ne were generated at a ratio of 1:1.. Since the isql ated

subst ance was hy&p&ilpgeamsof gﬂad@a‘fﬁSr{@&elﬁe sipggsisoverhsbjoeteditay| ani ne
was bonded at the ?-Bosition of glutamc acid. In addition, it was also

confirned eXtragiongwithboiling water. Aheregaltipgexgashwas them applieddeia aci d
generated by, hydrol ysis had L-f t he above, .the resulting
conpound  GRHEOTHE £X¢ 2}}1&S‘dﬁ$linr(%ﬁe“teé‘olﬁ&Q‘%@a@?%ﬁ%ﬁ%b&%@ﬁ@ﬁch anple .2
(Carel 1§ o Kpgeke KomoR Jobenilledouan doN Na@Hakhecsldisdagion Vg wat or
(Canellia & f )] t t ac wat er .
The resulting, extract was f{hep appli.ed o a cationic exchange resin

(" Dowex HC?PR%QﬁO %@ﬁﬁ"é’é‘ﬂh?@ oggp’kﬂﬁgﬂéﬁﬁpltamgéamam}fggt@rq@&y)F,utzgﬁaraa ut ed
with 1 N NaCH. L The el ut fraction was 5 applied to an activated carbon
("Tai ko KaKagakwKogso Kkakrand clued \whﬁéf’/gﬁ@maol- KE@%@U&H@;@M@« ), and

eluted with 15% et hanol. The resulting eluted fraction was concentrated
with an ROTBEHOR Ré copseniraied Wlﬁhafb?\(ﬁlﬂmfa%m@mw@lmR 729

HF"). Thereafter, the neentra irified by col um chromat ography.

Furt her m)rQ,El{Iﬁg 9933‘5@&%&%@&%&59@ nNedmegeaflar; theconcentgatgavasys g g of

L- t heani ne. E%(agtg)l e Preparatjon (ﬂ‘ IT-"T eani ne l}:lor mu) at ed ewabl e Tabl et
purified by column chromatography. Furthermore, the purified product was

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

Example 1 Preparation of I.-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.



As gne exanple of an L-theanine fornul ated conposition for suppressing
craving for snoking, the raw materials given below were m xed in accordance
.15 with each conposition, and the m xture was granul ated. Thereafter, the
granul ated product was tableted to be 11& g per each tablet, to prepare an
L- theanine formul ated chewabl e tablet. 18 Frosted Sugar71.67% by (1.075 @)
wei ght Trehal osel0. 00% by (0.150 g) weight L-Theanine ("SUNTHEANI NE' 13. 33%
by (0.200 g) manufactured by Taiyo Kagaku Co., Ltd.)weight Sucrose Fatty
Acid Esterl1.00% by (0.015 g) weight Flavor (manufactured by TAKASAGO 4. 00%

by (0.060 g) | pEERMWAT|NAL CORPORATI ON) wei ght  Tof ghdgge by o¥5580 9)

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

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 [.-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




wei ght Exanple 2 Preparation of L-Theanine Fornul ated Chewable Tablet 5 As
one exanpl e of an L-theanine fornulated conposition for suppressing
.craving for snoking, the raw materials given bel ow were m xed in accordance
with each conposition, and the mi xture s granul ated. Thereafter, the
granul at ed product was tableted to be 1.5 g per each tablet, to prepare an
L- theanine fornul ated chewable tablet. 10 19 Frosted Sugar68. 34% by (1.025
g) weight Trehal osel0.00% by (0.150 g) wei ght L-Theani ne (" SUNTHEANI NE"
13.33% by (0.200 g) nmanufactured by Taiyo Kagaku Co., Ltd.)weight

;:Saf fei nﬁf 33% P¥sk cqigéé)arg) wei ght Sucrose Fatt y6§%i4% §§t er(:ll..d)gyg)by (0.015

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 I.-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.



Fl ayor (manufactured by TAKASAGO 4. 00% by (0.060 g) | NTERNATI ONAL

ORATI ON) wei ght Tot al 100% by (1.500 g) wei ght Exanple 3 Preparation of
+L- Theani ne Fornul ated Chewing Gum5 As one exanple of an L-theani ne
formul at ed composition for suppressing 2&raving for snoking, the raw
materials given below were m xed in accordance wth each conposition, to
prepare chewi ng gum 20 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) nmanufactured by
Tai yo Kagaku Co., Ltd.)weight Total 100.0% by (3.5 g) weight

10

15

Gum Base 20.0% by (0.7 g)
weight

Grinded Sugar 743%by (2.6 g)
weight

L-Theanine (“SUNTHEANINE” 5.7% by 0.2 g)

manufactured by Taiyo Kagaku Co., Ltd.)  weight

Total 100.0% 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
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.

Example 4 Preparation of I.-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
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



The ,above-nentioned raw materials were m xed and kneaded until the mxture
becanme honbgeneous. The resulting kneaded product was extruded 5 with an
~extruder into a sheet-like form wth keeping the tenperature at 500C, and
further pressed with a pressure roller 2hto a sheet having a given

t hi ckness. The sheet was cut into a size of 20 nmx 75 mm to produce
L-theanine fornulated chew ng gumof 3.5 g per piece. 10 Exanple 4
Preparation of L-Theanine Fornul ated Granule As one exanple of an

L- t heani necleyingfostsampkingyhere vere msxedpopdered igieen tep 490 8 E-dheaniaki ng,
there were m xed | actose (50 q),.L-theanine (10,g), caffeine (3 g), flavor
(2 g, nanufie)gsadsy Stsn@NE) viemini B andoiiarRAt (D), and { am n' C ( 15
g) and starch &50 %), and granul ated, to prepare 15 an L-theani ne

f or mul at edgignytaied, togueparsl-theaping fonmplated poyderebe vesegaasa thaicacho be 2 g
per package. Exanple 5 Preparation of L-Theanine Fornul ated Powdery

Bever age ABOWHerydheesrge Was packed: anshyvrappedde bg1%g par pesksgsi ti on for
suppressing 21 craving for snoking, there were m xed powdered green tea (50
g), B-theanine (10 g), grinded sugar (20 g), vitamn C (10 g) and citric
acid (1 g), and ranul at ed, toTprepare L-t heani ne fornmul ated powdery

bever age, MNP DIER QR b~ IDeanINg drorppadated £NOCOLAt \wr apped to be 2 g
per package. 5 Exanple 6 Preparation of L-Theanine Formnul ated Chocol ate As
one exanpl e of A anetexamnleof agdrtheaniy fosmylaied cOMPPEifion fppsURNIESING
craving for spoking, there were m xed cacao nass 660 ), L-theaninpe (0.5
g), trehaf@¥ing toremokingthern wers mixesgagae snass (00 29 %@em @.H@)der ed
mik (10 gzréhz?lg(sje (9 g), glycerol fatty acid ester (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 Comparative 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.



10 yegetable oil (10 g), to prepare L-theanine formulated chocolate by a
conventional nethod. Exanple 7 Preparation of L-Theani ne Fornmnul at ed
~Beverage As one exanple of an L-theanine fornul ated conposition for
suppressing 15 craving for snoking, fr2tose (10 g), nuscat fruit juice (1
g), vitamn C (2 g), L-theanine (0.4 g), and citric acid (1 g) were
dissolved in 1 liter of water. The resulting mxture was filled in a can
so as to be 350 g per can, and thereafter sterilized, to prepare an

L-t heani ne fornul ated beverage. 20 Conparative Exanple 1 Preparation of
Control Chewabl e raw materials given r Ixed in
accordance Wth%éggﬁh%él&%osi tion, and the m xt S?%&’%r@fﬂ%&ed.
Thereafter, the granul ated product was tablet ededghtas to be 1.5 g per each
tablet, to prep ntrol chewable tablet. 2 d 5. 00% by
(1.275 g) wei ghfﬁg}r‘@Hg?oselo.OO% by (0.150 g) wéuo' @é&cr@é ty Acid
Ester1.00% by (0.015 g) wei ght Flavor (manufact ¥ tby TAKASAGO 4. 00% by

(0.060 g) 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 (28 g)
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
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.



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

Exanpl e 2 Preparation of Control
were m xed in accordance with each 5 conposition,

Chewi ng Gum The raw materials given bel ow
to prepare a control

chewi ng gum Gum Base20.0% by (0.7 g) wd ght Ginded Sugar80.0% by (2.8 g)
wei ght Total 100. 0% by (3.5 g) weight The above-nentioned raw materials were
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kneaded product was extruded 10 W|th an _extruder
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pi ece. 23 Test Exar’g)l e 1 Nicotine Dependency Calmng Test (1) Selection of
Subj ect s In order to select subjects with high nicotine dependency, volunteer
smokers were subjected to nicotine dependency test (Mayumi ABE,
5 “Kinengairai,” Haga Shoten, Tokyo, 1999) developed by Dr. Fagerstrom 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 illand 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 ? 1.0-1.2 mg 1
1.3 mg or more 2
* Do you inhale deeply ? Not at all 0
Sometimes 1
Always 2




In Qrder to select subjects with high nicotine dependency, vol unteer
5snokers were subjected to nicotine dependency test (Mayum ABE,

"Ki nengai rai," Haga Shoten, Tokyo, 1999) devel oped by Dr. Fagerstrom shown
in Table 1. Table 1 QuestionAnswerScorzk After how many m nutes do you
make Wthin 30 mn.1 a first puff after waking ? 30 mn. or nore0 Do you
find it very difficult to refrain Yesl fromsnoking in the facilities which
prohi bit snoking such_as nonsmoking NoO cars, libraries, and novie theaters
? \Wich puff i&hml%\tel of the migotine dependencyiwastjudged in accordanse with they

Gt hersO How many cigarettes do you snokel5 or | essO_per day?16-251
.......... following-evaluation-criteria by totaling the scores in the-aboye-mgntiamed test: - - - 2

Do you snoke nore cigarettes in the
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 seen 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 z_md 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



Yes]l norning ? NoO Do you snoke even when you are ill and Yesl stay in bed
a whole day long ? NoO What is the nicotine content of the0.9 ng or |essO
.cigarette which you usually snoke ?1.0 - 1.2 ngl -- - - - -
R R I R --- 1.3 npsor_ Nore ----------- ------
--- --- Do you inhale deeply ?Not at all 0 Sonetinmesl Always2 24 The | evel
of the nicotine dependency was judged in accordance with the follow ng
evaluation criteria by totaling the scores in the above-nentioned test:
Eval uat i onwiethesoraof aGime péripdiuntiba sinoket makks affirstemeffidftor wakihg carb
poi nts: noderate |evel of dependency 6 or nore points: high |level of
dependencybé RignficantlyTextendéd by anéntdke of theanineCsthethey of et thidintérvahoker s
are classified by the changes of the blood nicotine concentration within
one day, apuffingnduiing Hiegdayecdn be bignifimaindyextendedédy the intake, and whether

or not the number of cigarettes which they smoke are significantly decreased by

5 the intake.

(i)  Test 1 Immediately After Waking
1) Test
Fifty 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



clagsified into (A) Peak-seeker Type and (B) Trough-maintainer Type. The
Peak- seeker Type snobkers are largely seen in so-called "heavy snokers," who
+keep on puffng in order to avoid the |Iowering of the blood nicotine |evel.
The 15 nicotine in the body is accunul a26&d, and reaches a given |evel by
the afternoon. On the other hand, the Trough-maintai ner Type snokers are

t hose who seek for snoking stinulation periodically, and the nunber of
cigarettes which they snoke is small aﬂ'llaez peak of the bl ood nicotine
concentration is clearly found. In t’rl:ls t'est, in order to study on t he

suppr essi ve &FTect of Cr’Iae‘étggll)%g SNOKI NG Dy ZUPfehg m%'?m%q%; o coti ne

conducted in a state of y af ter waki ng,

concentrat i on I'Ehdaffhe PyYailafeiochéwdbld Tabet! mredi %suﬁfi 80 mmlsésng)

Further, as |(§fﬁggrap1n1the Peak- seeker Type snokers, a test was conducted
in the after nOoR At PWhi ch the nicotine concentration presumably reaches
the highest |EvEieaditfd Ferniilateda@hdviabie Tabletest ) . Ahsgys 2B0§hinkeds of 25
continuous ing pﬁ I.WB d¥n a day was al so studied. Specifically, it was

studi ed 25 whether or not a tinme period until a snmoker makes a first puff
af ter waki ng LEalheabtnesFamilad Chowingt@osiest by an 3 héwke- 30 ntiig@si ne,

whet her or noﬁxﬁrﬂﬁlé terval of puffing during the day can be significantly
extended by t ta and whether or not the nunber of cigarettes which

they smoke ar€osirghChéwablel Tablecofeased by 5 t hey( mimites =119 muaaes 1

| medi at el y Abhaf aY%ﬁWe’?xaxﬁ lelest Fifty of those subjects which had a
dependency of m)cﬁ)erate eve?) or 10 higher in item (1) above, and habit of

snoki ng wi t hi GodfronChenwvase Guanofvaki ng (average mwnuf;eg ghts misutkg) were
sel'ected as sgBhffatdtiv mpkiected to a test.

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.



In tthe test, a test substance listed in Table 2 was taken inmediately after
waking (within about 15 mnutes after waking), and they recorded a tine
period fromthe intake of the test substance to a first puff (pre-snoking
tinme period) was studied. 15 The subjec®23 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-snoking time period was determ ned. Based on the data
of the obt él‘hnéabprc&s—wmmagﬂqfrage@érmba,l te A8, hawing agamaking cpeer ofi 104e
determ ned for each test substance, each of which was 20 shown in Table 2
as the pre48n©Risag tine period. During the test period, each of the

subj ects 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 snoking, except for the intake of the test substance
i mredi at el ¥) af t Breliminany QuestienmdreTabl e 2 Test Substance Pre- Smoking Ti e
Peri od L- Theani ne Fornul at ed Chewabl e Tablet 3 hours 30 mnutes of

ExanPl e 1 L- The&#ioséo carmngawdhetashdhe subjaets avers asked to regordiheut es  of
Exanpl e 2 L-Theani ne Formul ated Chewing Gumof 2.5 hours, 30 m nutes
Exanpl e 3 emeking timgdadhe auersamn@@lrgﬁhm% dgringtacperiodsofwakingsto 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



Conpar ative Exanple 1 Control Chewing Gumof 40 nminutes 15 minutes
Conparative Exanple 2 2) Results 5 As shown in Table 2, in the group with
«the intake of the test substance of Conparative Exanples 1 and 2, the
pre-snoking tinme period was short, and 28ius a suppressive effect for
craving of snoking could not be found. On the other hand, in the group
with the intake of the test substances of Exanples 1 to 3 fornmulated with
t heani ne, thentj =1 ' [ ' after the 10 intake of
t he test substigdrl?g%:;ig%@%ﬁ#%ﬁy@ﬁéﬁé@&& gﬁ%P%ts)oa suppressi ve effect
for craving of snoking could be found. (11) Test 2zZplygmed ately After Waking
1) Subj ect s 15RpwMaterials y questionnaire was condugl.ed t o tRéacebbj ects in
accordance with the nicotine dependency test of |;§‘I1rl? I}Ceabove, and 23

subj ect s havi derate Tevel or higher depend aver ody
wei ght: 68 kg)@l\/\(g(r)seengel ected. 27 The subjects wereﬁgg?gg of 1gggs£from 31 to
59, having a Shiwekalagecareer of 10 to 40 years. 2)0,Ii>selgi m n@ys0 g
Questionnaire 5 Prior to carrying out the test, the subjects were asked to
record the snioiihegniner(ESUNTHE T oramaifacturedar®.200ig ng .48 god of
waking to sl eeyy Daigo Kagakud@ys Iedgdh for holidays and working days, and (1)
t he nunber of cigarettes snoked day, (2) a tinme period until making a

first puff aftledctoggki ng, and (3) an 0.000 g 0.200 g
Lubricant (Polyglycerol Fatty Acid Ester) 0015¢g 0015¢g
Flavor Powder Form 0.120 g 0120 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




avegage snoking tine interval were previously surveyed. 10 3) Test As the
t heani ne, L-theanine (trade nanme "SUNTHEANI NE, " manufactured by Taiyo
+Kagaku Co., Ltd.) of a food additive grade (purity: 99% or nore) was used.
The conpositions of the test substance ZExanple 8) and the 15 pl acebo
(Conparative Exanple 3) are shown in Table 3. The content of theanine was
200 ngy, and | actose was substituted for the theanine in the placebo. The
shape was a troche-like tablet ($15 mmx 7 m) in order to sustain the
tabl et in pe¢hdayyandabbot 83%oeft the subjeatsestarteta Pidst paiff ef the@aypwithin 3 of Test
Subst ance and Pl acebo Raw Materi al sTest Pl acebo Substance Sucrosel. 015
gl. 015 g Tnehatesaftér $aking). Thid gyoup Wasaeduecd toIdNT gEodd Which is relatively
manuf act ur ed0. 200 g0. 000 g by Taiyo Kagaku Co., Ltd.) 0.000 g0.200 g
Lact ose LuStromglymi¢daieydépendent. Fatty Acid Ester)0.015 g0. 015 g Fl avor
Powder FornD. 120 g0.120 g Total 1. 500 g1.500 g )
The test results are shown in Figure 3. The test was carried out for two
5 groups: the group of the entire subjects and the group of the subjects smoking
within 30 minutes after waking. The test substance containing 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



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 nethod. Each of th®)test substance and the placebo was
taken wthin 15 m nutes after waking. The subjects were asked to refrain
from snoking after the intake until a nmonent at which craving for snoking
could no 10 | onger be suppressed. The subjects were asked to record the
waki ng ti nfor & tegal ofifoukworkimg dafysvlech bad nolinsiness trip or evien plbaicéigoingand t he
entire snoking tine during the day in the questionnaire chart. 4) Results
15 The resout-enbusinetse prelinminary questionnaire of the nunber of
- cigarettes snoked and the tinme period until nmaking a first puff after
waki ng for 23 silwetabiets of thestestsubstance gnd & table the placebo were givbpect s
snoked 21 or nore cigarettes 29 per day, and about 83% of the subjects
started a buttoteachfsubjsict,tand thegubjechivas askedntortake theatfablat inaldesigna®idd s gr oup
was deduced to be a group which is relatively strongly nicotine-dependent.
The tSest rexlerte canducttaciast aacordingte tis: dathdetbdind methodaunigg the for two 5
groups: the group of the entire subjects and the group of the subjects
smoki ng  wintdrnimg3ef the testing dey, the subijecty wettellowed te amokadreely.oFaeh of ng
t heani ne had a greater snoking suppressive effect than that of the
pl acebo, stimviestgsublstance and itk plageboipas dalein/withint 3¢ minates frarodhe last piffnger
after the intake. The placebo group and the test substance group each
showed a sbefiore stacting thesafggrnpon avark | andithefsabgactewergeaskeditp eeigei@t TO/S
carried out b{ Student paired t-test. (iii) Daytime Test

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.



1) SQubjects As the subjects, 39 subjects were selected (average body
weight: 70 kg) 15 fromthe sane participants as those of item (ii) Test 2
Jdmredi ately After Waking above. The subjects were of ages from 26 to 59,
havi ng a snoking career of 3 to 40 yea3k, including one fenale. 2)
Prelimnary Questionnaire 20 Prior to carrying out the test, a prelimnary
questionnaire was conducted in the sane manner as that of item(ii) Test 2
| medi ately After WAki ng above. 3) Test As theanine, a test substance and
pl acebo, the same ones as those in item 25 (ii) Test 2 Imediately After
Waki ng above were used. The test was carried out 30 for a total of four
wor ki ng da{®) whiCemtinggus intakes TagsWithin A Bay even a brief goi ng- out-on
busi ness. Two tablets of the test substance and 2 tablets of the placebo
wer e gi venl)out Subjesdch subject, and the subject was asked to take the
tablet in a designated 5 order to conduct a _test according to the
doubl e- bl i nd netAscisulpest; age swhicotdbordy gvaight: Aé kgd s¢hiely wesyudgedtoshbj ect s
were allowed to snoke freely. Each of the test substance and the placebo
was tiaken WhighleveBof dependercyt acnording to she abomermeptongdnicotine dapendeacy
afternoon work, and the subjects were asked to refrain from snoking until
a nonent atesiiwastselacted ﬁgmffjbc semgipantcipants @s thosedngtem (id) Testuppr essed. The
subjects were asked to recaord the snmoking time during the norning, the
i nt ake ti mémofediately After Wakingiabeverr The sujpetcuaroa male ofirge oh36hinga time
in the afternoon in the questionnaire chart. 4) Results

smoking career of 17 years.

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



15 The prelinminary questionnaire results of the nunber of cigarettes snoked
and the average snoking tine interval for 39 subjects participated in the
vdaytine test are shown in Figure 4. The nunber of cigarettes snoked per
day ranged fromthe level of 10 to 40.32Therefore, 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 snoking 21 or nore
cigarettes per day (Figure 5). The test substance containing theani ne nade
t he aver agsubstaridenwas of thevevel ofi7nte $eablets, the myerber ofwiganettesssmaked whsaicebo,
and thus a snoking suppressive effect was found as conpared to the
pl acebo. | dlearyireduced. tAlsos there wab foumt espegiablymasaduersa ¢ffedtsy 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. 31 (iv)
Continuous Intake Test Wthin A Day 1) Subject As a subject, one subject
(body wei gf8): 7hokg)Tenmi Nicotine DepepdancyoCabmmghlesh | evel of dependency
according to the above-mentioned nicotine dependency test was sel ected
fromst he same pdr suppressiveseffiect fonsmokingibyean mitake afcthearpine fardanationlof Af t er
Waki ng above. The subject was a male of age of 36, having a_ snoking career
of 17 year 8 longtezin was studied: byeéi) aroneaweckicondinuoys istakeyand @HA engre ones as
those in item(ii) Test 2 Imrediately After Waking above were used. The
test was cmontledontinuonistintakea day, which was repeated three tine, i.e. the
test was carried out on three separate days. The subject was allowed to
take a test substance ad |ibitum whenever the 15 subject craved for snoking
during the period of waking to 8 o' clock in the

(5 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 carried out for one
20 week. The subject was allowed to take a test substance ad libitum 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



eveRing. Al so, the subject was allowed to freely snoke 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 showing the33el ati onship between the nunber of
cigarettes snoked in a case where the test substance was taken when the
subj ect craved for snoking during the period of waking to 8 o'clock in the
evening, and the nunber of intake of the test substance, the subject
having a daily #igtrer/ i6fa graph shewing thegelationshipdretween the monbewof e t he
nunber of daily intake of the test 32 substance was of the level of 7 to 8
tabl ets, t kigancitasemakedonyadaily basismpddhe namber pEintake pthedest. substance.t her e
was found e5£pcially no adverse effects. (3) Long-Term Nicoti ne Dependency
Cal mi ng TedYhide thesuippbersef dailyeintake: ofithe testsibsigneswamof thedreelodf atiosani ne
for duration of a long termwas studied by (i) _ a one-week continuous
i nt ake, and tablejs, thasijecipwhn wamaiming i quidsmeking tking thecoppostundiyefi nuous
| nt ake Test 1) Subject As a_ subject, one subject (body weight: 75 .kg) which
was judgedthis tess, quilpd smpkingwithdhe intake pf ane tabdetrnf tf;@ tesh Subsianes orent i oned
ni coti ne dependency test was selected fromthe sane participants as those
in item (i Oy Peand afterwandsivehesely eonsequentky surcapding in Yuitisgismakingas a nal e
of age of 51, having a 15 snmoking career of 33 years. 2) Test

after one week from the initiation of the intake. Thereafter, the nonsmoking state

continued even after a half year even without taking almost no theanine. Here,
on day 1, the test substance was not taken.
10
(ii)  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 5 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



As theanine and a test substance, the same ones as those in item(ii) Test
2 Imediately After Waki ng above were used. The test was carried out for
.one 20 week. The subject was allowed to take a test substance ad |ibitum
whenever the subject craved for snokingd4 Al so, the subject was allowed to
freely snoke during this period. The subject was asked to record all the
snoking tinme and the intake tinme of the test substance during one week in
the questionnaire chart. 25 3) Results 33 Figure 7 is a graph showi ng the
r el at i onshphtheeahoyermentéonadhisst substanee yethinione dayoked on a daily basis and
the nunber of intake of the test substance. \ile the nunber of daily

i ntake of the td&he changesdndbe aserage number of sigasettesosnekedof eashatubject he
subj ect, who was aininauto qui t snoking taking the opportunity of 5 this
test, quitbef@reandiafigr et test werei qnaaugegbydh@ questiommape suruey; and thaibst ance
on day 5 and afterwards, whereby consequently succeeding in quitting
snoki ng aeﬁfeqzts@ﬁﬁéhwteéksubs@nqewqrmud@& israceprdanee whthothe foltawirgf t er, t he
nonsnoki ng state caontinued even after a half year even w thout taking

al ot no evaluatiem crifgsiae, Therresuldy are showen ineEabledbst ance was not taken. 10
(i1) One-Mnth Continuous Intake Test An effect of the L-theanine
formul ated chewabl e tabl et obtained in Exanple 2 was evaluated by a

one- nont h i .0t ake test conducted for 30 subjects (average body
wei ght : 70E88§hﬂ gqagkghjudged to be the noderate 15 level or higher in

‘the sel ect @an @insifukiagffeet s under {(deibdrlof cigefes Afiok&dTyr i son, the
control chewabl e tablet of Conparative Exanple 1 was subjeCted to the

t est. O: suppressive effect for (number of cigarettes smoked:
' - craving for smoking reduced by 10 or more)
A:  slight suppressive effect for (number of cigarettes smoked:
craving for smoking reduced by 5 to 9)
x: no effect (number of cigarettes smoked:

other than the above)



The ,test was carried out in two divided groups of 15 subjects each. The
subj ects in each group were subjected to one-nonth continuous intake by
taking 20 the L-theanine fornulated chewabl e tabl et of Exanple 2 (Snoker
Nos. 1 to 15) or the control chewable t3®l et of Conparative Exanple 1
(Smoker Nos. 16 to 30) in the amount of 2 tablets per day,.one tablet each
in the norning and in the afternoon with an interval of at |east 5 hours.
During the test period, each of the subjects was not informed which of the
test substances was taken AI so, ther&ab 4Nere no espem al restriction on
their life includf : :

above-nenti oned t a ua} Hm[ he. average
nunber of ci garet > c GRSt the test were
exani ned by the questionnai ré/dwbvev and tt(édayéffects of the test
substances were judged in accordanck -’phdahutel'(Ehéwmle\m&@f@glzjatl on
criteria. The resultis are showpin Table 4. Eg/@l uatl on Cr|@er| a 00 :

nonsnoki ng effect (nunber of c arettes sm)ke 0: E@resswe ef f ect
for (nunmber of cigarettes snoK craving f sm)kl ng reddced by 10 or
more) L: slight sup@ essive ef¥ect for (nunbef of cigarett@s snoked:
craving for snoking g educed byy$s to 9) x: no g fect (nunben of cigarettes
snoked: ot her thansthe above)3035 Tabl e 4 Sm)igerNo of G qar ettes No. of

Ci garettes at Eval uat’l on

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 A
24 40 40 X
25 40 40 X
26 40 45 X
27 55 45 O
28 30 30 X
29 45 40 A
30 45 45 x




No. Before Test Term nation of Test of Effect (/day) (/day) L-Theanine

Chewabl e Tabl et of Ex. 2 140300 240250 335000 445400 530150 625000 745200

«85550A 94540A 103550 1140350 1245100 1335000 1460450 155045

-------------- Control Chewabl e3@abl et of Conp. Ex. 1 1645350

173535x 184040x 194545x

10

15

20

25

According to the results shown in Table 4, the L-theanine formulated
chewable tablet of Example 2 was found to have a nonsmoking effect or a
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.



206Q551 L 215045A 225050x 2335300 244040x 254040x 264045x 2755450 283030x
294540A 304545x 36 According to the results shown in Table 4, the
‘L-theani ne formul ated chewable tablet of Exanple 2 was found to have a
nonsnoki ng effect or a suppressive eff&t for craving for snoking in al
cases. On the other hand, the control chewable tablet prepared in
Conparative Exanple 1 was found to have 5 al nost no such effects. Here,
subjects No. 3, No. 6, No. 13, No. 16 and No. 27 were those who ained to
quit snokiB)y taleslg the opportunity of this test. The subjects No. 16 and
No. 27 using the control chewable tablet prepared in_Conparative Exanple 1
coul d not att ai Asitheaninend a tesicubstane thesarae oges agthese én item Gijokesd 2nas
slightly reduced. 10 Incidentally, during the test period, undesirable
adver se aclmaedigtelynditer Waking abovg weransed: JHewever thegiepeithstangevas he t est
substance was confirned. Tesf Exanple 2 A test was carried out on the
changes i ntakea ipjitsdwlt armawntshespinceeontent §7 mg).

5 The subject A was allowed to take the test substance by tasting the
substance in the mouth after 150 minutes from waking. In addition, the subject
was prohibited from smoking for 150 minutes after waking. Blood was collected
before the intake of the test substance, and after 5 minutes, 10 minutes,

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 II 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



15 yhen the L-theanine fornul ated chewabl e tabl et was subjected to oral
mucosa absorption or intestinal absorption. The subject was prohibited
fromtaking any foodstuff other than water and snoking after waking. (1)
Oral Mucosa Absorption Test 20 (i) Int3&e of Theanine: 87 ng 1) Subject
Among the sane participants as those initem(ii) Test 2 Imediately After
Waki ng above, a snoker showi ng high nicotine dependency [subject A (body
wei ght: 78 kg)] was subjected to a test. 25 37 2) Test As theanine and a

t est subst waseentrifaged (E2000expna fort Hbeenutes, MR+l §0:1 K. K.€Eomehy Seikidioat el y
After Waki ng above were used. However, the test substance was taken in its
hal f anpuntoll¢did¢be supernatantnThe 8&Suilhing supeTitastwpedtiedupeaitiablcentrifupal t ake
the test substance by tasting the substance in the nouth after 150 m nutes
f r om waki ngvaparated {Madeh ‘G- 160D}’ eTokyeRikp Kokaid{.&Ke) anddhs smodfi ng f or 150
m nutes after waking. Blood was collected before the intake of the test
subst ance, distilledfwaser Wamiaddedtn theaesulting substaocefordissslvigg itri nut es, 60

m nutes, 90 m nutes and 180 mnutes fromthe intake. 10 During t he test,

t he §ubj ects were asked to report their extent of craving for snoking

according to the criteria shown in Table 5. Table 5 Eval uation 01234
(b)  Analysis of Theanine

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), 10 u1 of 10 ppm norleucine, which is an internal
standard reagent, 60 ul of AccQeFluor Borate Buffer (Waters Corporation) and
20 pl of AccQe*Fluor 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



Criteria No craving Slight MId craving Mdderate Hi gh | evel of Extentfor
snoki ngcravi ng for for snokingcraving for craving for snokingsnoki ngsnoki ng
«15 Here, the blood theanine concentration was determ ned by the follow ng
met hod. (Determination of Bl ood Theani ngg Concentration) (a) Pretreatnent
of Bl ood Each of the collected blood was distributed into a bl ood sanpling
tube 20 (Venoject Il Autosep, TERUMO CORPORATI ON), and centrifuged (3000
rpm for 10 minutes, himac CT 6D. Hitachi Koki Co., Ltd.) to collect sera.
To 0.5 m farfl15dboiinutes after wakingt i Blgodevas cwlkecteditssfote therihtake ofdké onitril e,
and the m xture 38 was centrifuged (12000 rpmfor 10 m nutes, MR- 150: K K
Tommy Sei kchewable ¢abletof ExmapiauheamdaaftortS mimetes, dOuninutes, 20pmimaesint  was
dried up with a centrifugal evaporator (Mdel "CVE-100D," Tokyo Ri ka Ki kai
K. K.), and30minotesp60 niingtds] 0@ dninatesranddS0aditades fronhtherintake! iDwrimgitist ance
for dissolving it. 5 (b) Analysis of Theani ne

test, the presence or absence and extent of craving for smoking was questioned

5 according to the criteria shown in Table 5, and the withdrawal symptoms were
observed. Here, the blood theanine concentration was determined in the same

manner as in the case of item (i) Intake of Theanine: 87 mg above.

(2)  Test of Intestinal Absorption

10 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 S 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



The,bl ood t heani ne concentrati on was determ ned in accordance with

AccQ Tag Anino Acid Analysis Method of Waters Corporation. Ten mcroliters
<of blood previously treated by filtering with a nmenbrane filter 10 (D SM C
13CP: ADVANTEC), 10 | of 10 ppm norl eucdthe, which is an internal standard
reagent, 60 | of AccQFl uor Borate Buffer (Waters Corporation) and 20 d of
AccQ Fluor Reagent (Waters Corporation) were m xed together and then
derivati zing reaction was perforned. The sanple was anal yzed by AccQrlag
am no aci dqeiskényabsorptddm imthenrsl mucasaldsonptionsakneaddition, foomtthe fijcttbatand
detected with the fluorescence spectrophotoneter at an excitation

wavel engt hthefmasimal malwslobthedived theaninevasneantratierf is3ughenin thaeral
guantification was made with a calibration curve nethod. (ii) Intake of
Theani ne: @uQosayatx@rpkion it wassonfifrod that thebrad muaose absarptianishewsar nul at ed
chewabl e tablet of Exanple 1 containing 200 ng of L-theanine was used. A
snoker shogbodjabsaghtioniratet iHewelescthddlegd fhempincaponcentsatian was sustainedt em (i)
| ntake of Theanine: 87 ng above | was subjected to this test. The subject A
was al | onefprtadonggederasiontintheintestinghabsspion.abl et of Exanple 1 with
tasting for 6 mnutes after 25 150 m nutes from waking. In addition, the
subj ect was pr ol addigigns inoitera @k drad mBE-osa abswptian teat eBovg,csavingkfery. Bl ood
was col |l ected before the intake of the chewable tablet of Exanple 1, and
after 5 ni smoking beford, duriag, andmfter the test were mionitores wb the passege o0 mi nut es
and 180 mnutes fromthe intake. During the test, the presence or absence
and ext ent tin¥e asrmontigngcbabasies Kiecheagesinethei aaeings fercuaeking gvitlo thene
criteria shown in Table 5, and the w thdrawal synptons were observed.

Here, the passage ohtime and therchengesini the biesd dearingiceagentrationewbene

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'ubstance, 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,



manper 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, a
nonsnoker (subject B) was subjected to a test, and the subject B was asked
to i medi ately chew down and swal |l ow ofle tablet of the chewabl e tablet of
Exanple 1 after 150 m nutes from waking. Blood was collected before the .
I ntake of the chewabl e tablet of Exanple 1, and after 5 mnutes, 10
m nutes, 20 minutes, 30 mnutes, 60 mnutes, 90 mnutes and 15 180 mi nutes
from the i theatrevinge fer, smokinglofshe suhjectihbeturacduringand aftorthe taghwerei ned in
the same manner as in the case of item (i) Intake of Theanine. 87 ny
above. TesmoRitordd withabe phssagp of giste. i Immpdiataly befarn daking éhe bribeaningt i on
(ppm with the passage of tine when the L-theanine fornulated chewabl e
tabl et (t hfmmulated chewable tablet, sincetshe subjsictwas prokibied from smokingfosr pt i on
or intestinal absorption are shown in Figure 8 As the oral nucosa
absor pt i onl15Mdinttes iaftee saking, there ovastacsnrrenceof astrang ¢raving for smolgagi od f or
reachi ng the maxi mal bl ood theanine 25 concentration is shorter in the oral
nucosa absamdiocderateidthatsgwabsymptomsgveredoundi FHavevessaftgrtithe intaketthe or al
mucosa absorption. In addition, fromthe fact that the maxi mal val ue of
the bl ood ctaaing fos sowkeeg dramatioally disapgrated; and thereaftar theghenrgesdndbe pti on,
it was confirned that the oral nucosa absorption shows a good_absorption
rate. Howeoraving fog spiokdag, twish some Verintions, Nere SHDDERSSeLAimashinia glaod
| onger duration in the intestinal absorption. In addition, initem(1) oral
nucosa absthegningrconeentration-dependgut mganetor The exawingfossmaking appeated ahd
after the test were nonitored with the passage of .

' a point of 150 minutes after the beginning of the test, and the subject finally

10 smoked at a point of 165 minutes. Consequently, the subject did not smoke for
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
suppréssive 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



time as nentioned above. The changes in the cravings for snoking with the
passage of time and the changes in the bl ood theani ne concentration when 10
»t heani ne was taken in an anmount of 87 ny, and when theani ne was taken in an
anount of 200 ng are shown in Figures 94and 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
taking the test substance, since the subject was prohibited from snoking

15 for 150thsanitteccodd berconfikned, In hdditionam thecontiances bitake withung day avi ng
for snoking, and noderate w thdrawal synptons were found. However, after
the i ntakeshittneasmiso perférmeds tukeffiect df amtake ofitheanitieswpp testesdin amsital
thereafter the changes in the craving for snoking were suppressed al nost
in a bl oodlif¢)ewinrom a sipnificunt decreasedinpthe dmntberef cegarettes stwokedrwals seen; he
case of intake of theanine: 20 200 ng, the bl ood theanine concentration of
the case of i nt &kadditionhaatherlong-t&Tn nipotine ldependemcy lratmingeest; avémwyithor
snoking is relatively high fromthe beginning of the test, and the craving
f or soki ng cmepweclscaitimrous Gntake of deanaredof dbioat d08mg percday;at wae skoywnr essed
after 140 m nutes and the subject snokes thereat. As a result, the subject
di d not smeliat thosulsjett may vesdt inf quittingessnioking Gns@fe chsesotParingaode- as shown
in Figure 10, in the case of intake of theanine: 200 ng, 41 the cravings
for snoki ngnath cbetisminjscintake, babnsmokingreffegt and suppressive effeetforweaang
monitored with the passage of tine. |Inmmediately before taking the

L- t heani ne forf smokingtveas fomaddblall thebases of sheseipiantss Ulsecno wadesrable bi t ed
fromsnoking for 150 m nutes after waking, there was occurrence of a
strong cr aadwersé actiemok thegnirk depéndenticsawerefoundr anal synpt ons were found.
However, after the intake, the craving for snoking dramatically

di sappear ed, an®r therathér band, fim theheralpsicosa absorption test and the intestinal

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



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

bl ood theani ne concentration-dependent manner. The craving for snoking
rappeared at a point of 150 m nutes after the beginning of the test, and
the subject fmally 10 snoked at a poi nt4df 165 mi nutes. Consequently, the
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 snoking can be effectively suppressed by takjng theanine
in an anount of Asseidingto the present inyeyion there ispravidesha compositioprfessi ve
effect was deduced to be associated with 15 the changes in the bl ood

t heani ne ceRpIessing cwvingionfmaeking which exhilip exsellerd gdfegts suchitbatsthere - t er m
ni coti ne dependency calmng test, tests were conducted inmmediately after
waki ng, atcathbe naﬁei%éam)q@feemly ipeefosmad £h) suppressionsobDeorayingsionsmakiag t he

| owest level and in a daytinme, at which the body nicotine concentration is
pr esunabl yinea siduatiqghwhesesnonsmoking isemandatery in daibynlife; {2 intentignal essi ve
effect for snoking was exhibited by an intake of theanine (200 ng) in
subj écts oprokibigionfrgnederatian oé ﬁﬂ@Xfmgeéwh@k wnregttisser)iroad (3 completd  or

hi gher. Especially, "Daytine Test" was perfornmed in an actual business

| ocati on. oBmmatiesefithe saraking babitbe vari ous factors (noise) inducing
snoki ng, an effect of 42 theanine could be confirnmed. In addition, in the
continuous intake within a day which was al so perforned, the effect of

i ntake of theanine was tested in a usual |I|ife, wherein a significant
decrease in the nunber of cigarettes snoked was seen. In addition, in the
| ong-term ni coti ne dependency calmng test, even with 5 a one-week
continuous intake of theanine of about 400 ngy per day, it was shown that
the subject may result in quitting snoking in sone cases. During a one-



nmonth continuous intake, a nonsnoking effect or a suppressive effect for
craving for snoking was found in all the cases of the recipients. Al so, no
‘undesi rabl e adverse action or theani ne dependencies were found. 10 On the
other hand, in the oral nucosa absorpti4h test 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 suppressive effect for craving for
snoking by the theanine was associa ASh t he bl ood t heani ne
concentration. 15 It is seen fromthe above that according to the
conposition for suppressing craving for snoking conprising theanine of the
present invention, the craving for snoking can be significantly suppressed
by a suitabl e i Aenapesition fier supppessing erayingfion smoking ebReactesirsddnthatot i ne
dependency level is noderate or higher, whereby intentional (when

unr estri ct t)componition compsisesiiganiei on of 20 snoking, and conplete
elimnation of the snoking habit can be safely and effectively achieved.
In addition, it is seen that the intake of theanine is nore effective by
carrying out with a conposition suitable for absorption via the oral

mucosa as éoncr dhelcpmpositiny agcerding teiclaim?l fonpresTRIing, llemiatmeRrl | TY 43
According to the present invention, there is provided a conposition for
suppr essi nglimiratinggwitbdrasvel sy mptoms @husmlrb}bpnoguluidon lor emedezatier 0 such t hat
there can be safely and effectively performed (1) suppression of craving
for snoki ngmoKimga situati on where nonsnoking is mandatory in daily life;

(2) intentional 5 prohibition or noderation of snoking (when unrestricted);
and (3) conplete elimnation of the snoking habit.

10 3. The composition according to claim 1 or 2, which is previously
administered to an individual when withdrawal symptoms are presumed to be

caused by prohibition or moderation of smoking.

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

20
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

25 composition.



44 CLAIMS 1. A conposition for suppressing craving for snoking,
characterized in that the conposition conprises theanine. 5 2. The
vconposition according to claim1, for preventing, alleviating or
elimnating w thdrawal synptons caused 4% prohi bition or noderation of
snoking. 10 3. The conposition according to claim1 or 2, which is
previously admnistered to an individual when w thdrawal synptons are
presuned to be caused by prohibition or noderation of snoking. 4. The
conposition according to claim1l or 2, which is admnistered to an 15

i ndi vi dual during occurrence of w thdrawal synptons caused by prohibition
or noder a8i on Afmsthokii fiog préhibiting eumpderiating smoking.diomprisingny one of
claims 1 to 4, wherein the conposition is suitable for absorption via oral
mucosa. 20admiristeringnpasiindividuat acotipagitian eomprising theanioen t he conposition
isin a dosage formsustainable in the nouth for at |east 3 m nutes when
orally taken. 7. The conposition according to any one of clains 1 to 6,
which is a food 25 conposition. 45 8. A nmethod for prohibiting or

nmodeBat i ng9snokThg methagacedrding tadetaim 81 foriprgvensing, ai)lnﬁiiaﬁngml a
conposition conprising theanine. 5 9. The nmethod according to claim8, for
preventi ngeliminaéirigawitggrmal symptoms caused by prohibition or moderation of

smoking.

10.  The method according to claim 8, comprising previously administering
- 10 the composition to an individual when withdrawal symptoms are presumed to be

caused by prohibition or moderation of smoking.

11.  The method according to claim 8, comprising administering the
composition to an individual during occurrence of withdrawal symptoms caused

15 by prohibition or moderation of smoking.

12.  The method according to claim 8, wherein the composition is a

preparation suitable for absorption via oral mucosa.

20 13.  The method according to claim 12, wherein the composition is in a dosage

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

14.  The method according to claim 8, wherein the composition is a food
composition.

25



elimnating withdrawal synptons caused by prohibition or noderation of

snoki ng. 10. The nethod according to claim@8, conprising previously

radm nistering 10 the conposition to an individual when w thdrawal synptons
are presunmed to be caused by prohibitio# or noderation of snoking. 11. The
met hod according to claim@8, conprising adm nistering the conposition to
an individual during occurrence of wthdrawal synptons caused 15 by

prohi bition or noderation of snoking. 12. The method according to claim S8,
wher ei n t héSconpissiofitheanine for preparingé madicamentfbe pfaventibgoalfgviating/om or al -
mucosa. 20 13. The nethod according to claim 12, wherein the conposition is
i n a dosageliminatingswithdiavedllsynmipioms cansadt by pohibitioneagnoderationoés when
orally taken. 14. The method according to claim8, wherein the conposition
is a food smokpgsition. 25 46 15. Use of theanine for preparing a

medi cament for preventing, alleviating or elimnating w thdrawal synptons
caused by prohibition or noderation of snoking.



