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.............. 1 Description ATMOSPHERE MODI FYI NG
METHOD AND SPRAYAGENT AND SPRAY DEVI CE USED I N THE
SAME 5 Technical Field [0001], The present invention
relates to an at nosphere nodifying nethod for a body
space, a room space or the |ike, and a spray agent and
a spray device used in the nmethod. Background Art 10

[0002] It has been confir t -y-am nobutyric acid
(hereinafter referred to §§g¥%§&J"GABA") has a variety

of phar macol ogi.gal ' a ol ogi ca
actions are, S@m&%%m%@@%dj usting
action for attaining a normal blood pressure, an

acti on &A%GQMASN%S?%Y%%I@U FBI _:THESAME
neutral fat in blood, an action for activating the -
operation of a kidney, a |liver or a pancreas, an
action for suppressing increase of a blood 15 gl ucose

| evel, an action for actleMaticslFidige net abol i sm of
brain cells by attaining a good blood flowto the

[00MRi The FResdhit @Bl rdbii8Y &N bLhH %B@ggﬁg@odgﬁngg{n&%d ff8{ a body

accelerating the netabolismof a ron fo

| Z . I d breath, an action f.or
speyf QEObbL PRtk S L6 O Repta 2 R4 A op B Rt R 18 thepethod
action for inproving the aftereffect of apoplexy, an
action for suppressing colon cancer, and an action for
accel erating the 20 di scharge of growth hornone.
Therefore, attention hd%adkgeamd 4rtheen earnestly paid
to the GABA as a supplenent. [0003] Patent Docunent 1
[008RK clt dise sbeeh aonfirmak that ry-arhinbey ARSI dd (Heesttidfier referred to as the
i ncreases appearance of al pha waves so as to reduce

“GABp&phanearizty bptarmactsgicd A0Gds. Pahe pharkResIBBRhl #tions are, for
di scl oses a nethod for fabricating a BA- cont ai ni ng

exabliphé, al BloodBre¥dnicCAllj @t GRS ﬂﬁﬁhéiﬁg’%%vlil(ﬂﬂlapgﬁgg Prdssure, an action
productivity and a m Croorgani sm havi ng

for suppressing increase of cholesterol and neutral fat in blood, an action for activating the
operation of a kidney, a liver or a pancreas, an action for éuppressing increase of a blood
glucose level, an action for activating the metabolism of brain cells by attaining a good
blood flow to the brain, an action for preventing fatness, an action for accelerating the
metabolism of alcohol, an action for deodorizing body odor or bad breath, an action for
dissolving emotional disorder or anxiety neurosis, an action for improving the aftereffect
of apoplexy, an action for suppressing colon cancer, and an action for accelerating the
discharge of growth hormone. Therefore, attention has recently been earnestly paid to the
GABA as a supplement.

[0003] Patent Document 1 discloses that ingestion of the GABA directly increases
appearance of alpha waves so as to reduce appearance of beta waves.

[0004] Patent Document 2 discloses a method for fabricating a GABA-containing diet in

which a microorganism having protease productivity and a microorganism having
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2 glutamate decarboxyl ase productivity are seeded and
cultured in a food material including protein or
peptide having glutam c acidjas constitutive am no
acid. According to the description of this docunent,
a GABA-contai ning di et having a good taste and a good
color tone can be efficiently obtained w thout using

gluﬂinsat@aé&raﬁyr&se bRActivty de 5Qadd agWlbhitwed irfa F&Q%heﬂmemcludmg

the GABA is’ingested, however, it cannot reach

[ S c br
pro?e[ﬁ%og ﬂ\%@ggééﬁgghé ﬁq&%ﬂ:t d@ az*% ohgﬁc}ﬁ{sfg%\%}rgﬁ% agéelg'u S%ccordmg to the
bsorb th t th t

desgﬂgtgcggjsg Hlasn ldﬁ?%ﬁ {Q\Fg)?l eﬁn@ﬁ%?{éeg &agl%rg] 4 @?&s’ce and a good
anal ogue free from such a_problemis used instead of

colpmienepmypbg effieiently pbiowe] withewsinsorviawe acsd.dhads adead gdditive.
medi ci ne conposition including an effective 10 anount

[0066] GAlbAn diral:addels ingeseddhogeviey it tranoesach the iboain becauké & cannot
docunent, insomia of a mamml can be cured by this

pase ahipagh ticerebrdl M6 visselbagfierPaddentis Bxadvanigeodsiaabsdrbed in the
di scl oses oral adm nistration or parenteral

smalf Eﬂtéﬁtﬁ& TaH i tREh MeEbofiSed S RHssiBS Thidhgh Hid 1i08. OTharefdBA GABA
anal ogue. Fbmever these ‘docuffents do not nention any

an E'ﬁfee oﬂ? a %bl&ﬁﬁ H&%%st&%f%esm%% Qe 15 [0008]
ob R

nven ron 1I's provi an a m)sphere

OB A o b R Sk Bt

nmet hod, and _a spray ent and_a spray device for use
ameunt of FAR Araaglomice Aed r%m&fg thedaseriptionnfdbis dppranertipsomnia of a
Japanese Lai d- Qpen Patent Publication No. 2003-252755
mapatak pan oo uedkby this cabgpaitiose Lai d- Qpen Pat ent
Publ i cati on No. 2000-14356 20 Patent Docunent 3:
{0002l afeheofl PatehtQDocuriaite At andub | dighist BrdNadnRNi8Ratbo20dr parenteral
Pat ent Docunent 4: Japanese Lai d- Open Patent

adoiiitrbGaH is@eh N9 - nadB0 hadBitdk@dion Pt 8NGARXC URBRLUS: However, these
Japanese Lai d-Open Patent Publication No. 2001-342150

ol NER 2B KAORRM W,
[006&%' u}m OQ_]C ct octhHe 1nvgnt10n is providing an atmosphere modifying method in which
the GABA can be taken into a body by a method different from a conventional method,
and a spray agent and a spray device for use in the atmosphere modifying method.
Patent Document 1: Japanese Laid-Open Patent Publication No. 2003-252755
~ Patent Document 2: Japanese Laid-Open Patent Publication No. 2000-14356
Patent Document 3: Japanese Laid-Open Patent Publication No. 2002-520277

Patent Document 4: Japanese Laid-Open Patent Publication No. 2001-131161

Patent Document 5: Japanese Laid-Open Patent Publication No. 2001-342150

Disclosure of the Invention

[0009] In the atmosphere modifying method of this invention, a solution including a
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3 solute of GABA dissolved in a solvent is sprayed in
a space. [0010] In this manner, since a GABA sol ution
is sprayed in a space, the GA is absorbed through
nasal mucosa or a |lung, and hence, the GABA can be
taken into a body wthout taking a pill or the Iike.
5 [0011] Also, the GABA is absorbed in a paranasal

solﬁﬁvdftG’ABﬁl Sfi‘?#@ﬁe@ ﬁ?@%ol@fﬁ ?/aﬁ%ﬁa%@d #5a ffhce€Nt er not only

bl ood ves but a and the GABA haV|ng

ere h h do ss throu a cereb r .
101D}, Bt it Brindrf R o 8RR mpfgﬁe Phfigghe gpe GABA is
BA _but the GABA jtself can b en in .
abS&hbﬁd rfhrough posal W%?%l@g, a0 1 A oan B ipem o 2 body

t hrough nasal mucosa or a lung and 10 does not pass
wnﬂinutdalghgapﬁbmﬂw likei n, met abol i sm caused t hrough the
first pass of a liver can be avoided. [0013]
[0OVD} eddser thel GABHeisabs@bethar € pirasas@ABAity ahroliplo hadab mucosa so as to
sprayed in a room space white a person is sleeping

entth&dt &inl blbb® veREIS B 4186 iyaiphOhnd e CHBA HabinbleaRe R 138ph does N
kept high for a 1ong perlod of time, and hence, the

notd §|}:ﬁ‘i‘&?g§l eP{;1 erbtig1 B (ﬁ"r&s&% gﬁ’ ;ﬁ:ﬁﬂmﬁg ﬁg%ﬁgﬁ{ﬂﬁgﬁéjof&é GABA

[(001 e atnosphere nodi g neth
he .s Iutlon i.s sprayed in a particle
bm&ﬁ%ﬁg#%gﬂ%?%%?% 9 fﬂJWPOr | ess and nore
f 5 gm or [[0015]. In_ t ner, since
(ootRE Elg.‘ﬁﬁr%% a}ngﬁéh?eﬁA&A th éb%beéyf@ao@ igtlgRuGaga or a lung and

sufficiently small, the solution can easily enter a
dogs@ebpess thronging parel veim niggaboiisotcanseddbrovgh . firgipass of mbver can

particle dianmeter of the sprayed solution is |arger
be gdadedl0 m a | arge anount of the 20 solution does not
enter the nose or the lung but enters a stomach

[008BY oMBFeoRet, v thatcasewh€re thd CABAISIIufich #&pRiyad P fdodiipace while
concentration in the space, particles released in the

a pé{?ﬁ?% sIRpRY %&Qiny ﬂf&%\ﬂﬁcé‘lﬂgﬁéﬂ bEthe Cﬂi@ﬁﬁﬁ Blool 9511 Bf‘i{éﬂt A%h for a

down in s hort period of tinme. Wien the part

long‘:pgqu& &t ﬁﬁ% at:l’na hre(%lcq p'x% cﬁ&il%tlgg lo??ne !)\Lvthq%vx\@logé( ca@l}obeca{ycglglrated

stanc IS I n propor
[00311];%%@? ati?éostgﬁere ar tlflylcnlgemgthgge I‘ %15 1n\\ArQnet1%nt Hl% sgl%gltorll ?s sprayed in a

particle diameter of preferably 10 pm or less and more preferably 5 um or less.

[0015] In this manner, since the particle diameter of the sprayed solution is sufficiently
small, the solution can easily enter a nose or a lung and can be smoothly absorbed. When
the particle diameter of the sprayed solution is larger than 10 pm, a large amount of the

solution does not enter the nose or the lung but enters a stomach through a throat. Also,

in order to keep a constant concentration in the space, particles released in the space

preferably have a particle diameter not falling down in a short period of time. When the
particle diameter is 10 um, the particles fall down by 60 cm per minute, and the falling
distance is in proportion to a square of the particle diameter, when the particle diameter is 1

wm, the particles fall down by 0.6 cm per minute, and when the particle diameter is 5 wum,
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25 m the particles fall down by 0.6 cm per m nute,
and when the particle dianeter is 5 m 4 the
particles fall down by 15 thpough 20 cm per minute. In
consi deration of convection, the particle dianeter is
preferably 5 mor less. It is noted that the particle
dianeter of the sprayed solution herein neans an

cﬁgsefaﬁad'ogﬂrnﬁl!))ﬁlsj lﬂ'&ﬁé‘ 0 crhgg:% Slinki. t REcALTRRRBR e convectlon

fylng net s 1 nvention, a concentration of

the aqa?té(fl% él?bﬁi?eﬁer 18 BT ?B%épﬁ%if I s or (aig 1&%{%%%{ t@ﬁ&fl@m%eter of

opriate anmount of GABA can b aken into a body.
thoREye Eﬁ%luﬂ%ﬁ%r@ﬁtm%apﬁ BhaYrag P space is

| ower than 10 g/ nB, the effects attained by taking
[0MRE Daer atmospherooudifring methedeef, thin invkaties, rﬁeﬁomamfﬁ‘ﬂon of the

when the concentration of the GABA in the space is
GABAbELO phar theOghgdMBie/m? is pafamblybmtamep de thedpidedty théigpray.
effects are 10 nore remarkably attained. [0018] In

[0¢17f ThiDRNGRopREd hnbist FEGAA Qhn tHietakély @1 ia0Bedyt h&Vhen the
spray of the solution includi ng the GABA may be

corfcgﬂgrﬁtﬁinl @Idthlb 'U&thth@%@ lis U oNRLr fl’la? Rbﬂ% /ﬁmﬂigtefﬂé’@c@ attained by

l'arger at the start o spray than in

b hET T i L O S )i o
' [ [ 3 002
m@%&%@%ﬁgﬁ%éﬂ?ﬁn%w éﬁ% tﬁ%ta@t&?dlq : ﬁ@Ml’ﬁPL %h%t thé ffects are

spray of the solution incl ud| ng the GABA rmy be
mogoremapkabbattaneslich a manner that a concentration of

the GABA in the space is constant. [0021] Thus, the
[COGSBAIc the dhmosphald modifying exndthotli ofi fHeyinverkion, thet spray bbhthe. solution

20 [0022] In the atnosphere nodifying nmethod of this

includyigfhe GAB A hgaySiy citrofied MGusIO b Whdn@Br tha @ spial Agotuttger unit time
GABA nay be controlled to start when a given period of

is llcPPat8heRs@ o f fels gfa 1ﬁ%ts'té&gy§{>ﬁ§_ttm§g. sl eep. [0023]
I”% since the fy|C|encyfor aking the GABA is the

[OOIT b?h%ﬁﬁs, %‘e Qor?Cegfréchorﬁ @feﬁl' c@ABA in the space can be increased in a short
period of time after starting the spray.

[0020] In the atmosphere modifying method of the invention, the spray of the solution
including the GABA may be controlled in such a manner that a concentration of the GABA
in the space is constant.

[0021] Thus, the GABA can be stably and continuously taken into a body.

[0022] In the atmosphere modifying method of this invention, the spray of the solution
including the GABA may be controlled to start when a given period of time elapses after
detecting start of sleep.

[0023] Thus, since the efficiency for taking the GABA is the highest when a given period
of time elapses after starting sleeping, the discharge of the growth hormone can be thus

effectively accelerated.
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of tinme elapses after starting sl eeping, the discharge
of the growth hornone can be thus 25 effectively
accelerated. 5 [0024] The sgray agent used in the

at nrosphere nodi fying nethod df this invention is to

be sprayed in a space and includes a solute of GABA

di ssolved in a solvent. [0025] In the spray agent of

OATTRIRS SEuob ARIHEER lGhR o
T R O O T ™
r opert ies of the spray agent can be appropriate.
[00'3@} t Hetheopeay agerkok Saywagw 5 eongpipration 9f dhe GATA is greferably
case where the spray anmount per unit tinme is |large

0.00P7 throkgh 8% mpl/hgent repl eni shed in a short cycle (of,
for exanple, 1 day) and a case where the spray anount
[00R6] ILinthe afdreMentionsditdnnid, bh apfrepSfte ayhodgesitthe GABA can be taken
repl enished in a long cycle (of, 10 for exanple, two

lnt@ﬁ bbﬂj? afd fHérHcﬁlﬂ pro Es Bf’fhec‘s ed%%ﬁtaéah% aﬁﬂrobﬁﬁte@pﬁrthermore

| ower than nmol /1, I'S necessary t
o R e necf%ﬁ@en%&% B e s
wil N i Bt PPt AT PR (Rl %‘a?e'éﬁpl%ﬂeg%afaﬁﬁ%ﬂése where

di aneter is reduced for_suppressing the fall, the
the SPgH BMOuBt BRE U igle 15 small FViHghS sprey pean slenishad ima fang cycle (of,
the effects cannot be 15 sufficiently attained. On the
for gxémeplehbwml or tinemohidisk oriWhen thetdooeentratiom of G&BAABA is lower than
hi gher than 3.88 nol/1, the viscosity is so high that
0.009e nedl,ay iagedstksarys telidckdagellthie partislerdiymeter ahd efeespragymount for
arise a problemthat the GABA i s deposited.

attaNGROHKH SBcYs, ahd heM, SR @ncadRBbnah thdiphce hsnﬂ&rbttma owmg to the
the concentration of the GABA is nore preferably 1.94

inflf&Hde b ?511 Lﬁf’ e 1ikB anﬁ%}?]énctﬂé ggrnv\%%ﬁg}n@[ CROIGRRLS RS ﬁ;tafesc’smg the

SUItab y enp oyed I'nt ere fhe spray anou

falty P Ghp ety b Bt RPLE pe ot Frdutha Rl HerRPnlle fects camot be
su °$r?t§”%£ﬂi‘é#gl°?9% e s D i (P ORREIESA (tRUOABA Is higher

solvent is water
than 3.88 mol/l, the viscosity is so high that the spray agent is difficult to spray, or there

may arise a problem that the GABA is deposited. Accordingly, in the spray agent of this
invention, the concentration of the GABA is more preferably 1.94 mol/l or less. In
particular, such a concentration is suitably employed in the case where the spray amount
per unit time is small with the spray agent replenished in a short cycle. It is noted that a
concentration of the GABA of 0.0097 through 3.88 mol/l corresponds to 0.1 through 40%

by mass when the solvent is water.

[0027] The spray agent of this invention can be sprayed in a space by using a spray

device such as a nebulizer.

Brief Description of Drawings
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[0027] The spray agent of this invention can be
sprayed in a space by using a spray device such as a
nebul i zer. 25 Brief Descripticon of Drawings 6 [0028]
[FIG1] FIG1 is a graph for showing the relationship
between particle dianeters of a solution and their
rati os obtained in spray by a nebulizer of a

[O@%ﬁw[ﬁl@p 'IEFI%I S gg%l%’r g% Wgthezreia?loﬁs efeﬁ) {bartlcle diameters

ng the relati parti

ratro oht |ned n s
of §5?13¢ it L8 S ol ih e By BBttt %1& BticYoif.
h for showi ng the rel ati onshi p, between particle
di ambkigk 31 FIGF 245 3 anh 1o Shaveing ek Felaiiasiie beiesy Reiclerfiameters
spray by a spray device of an electrostatic atom zing
of g yelution afjdthgr a3tios loltaintdiin spray by ersatay dledicagf aminkget system.
showi ng the architecture of an electrostatic spray
devi ¢ 3DFIG. 3Qs kfgréphbior Ehdovibg itlse @lanonstie bttween pargldleafiameters
a spray cartridge (15). [FIG 6] FIG6 is a

of GF Stetcieahd Ang ratioRVHRindd BX is GBl%[ypl?j} aPrdy QbvibdRFSHN 8¥ctrostatic
cartridge (15). [FIG 7] FI IS a Cross-sectional

torli& tip of a spray nozzle (31) obtained during
BoSpr W§9 St%HFIG 7B IS a cross-sectional view of the tip

0 MR 5, Kbt 508 FRARB00 oty o

a preferred enbodr ment of an at m)sphere nodi fyi ng
eleFFé?%’&SPWdSV’%éE@ will be described in detail. 20
[003[14 In the atnosphere nodi fying nethod for a space
of t HIE HI6dP iremperspectpe wigw dd@entayicastidgs (1§).GABA i s
sprayed in a space with a spray device, so that the
GABATRIGN6OELG. bak arcrosstsectionalinigw dfadyridnypa panrgitthospray cartridge
t hrough nasal nucosa or a | ung.

(15).
[FIG. 7] FIG. 7A is a cross-sectional view of a tip of a spray nozzle (31) obtained

during spray and FIG. 7B is a cross-sectional view of the tip of the spray nozzle (31)

obtained in stopping the spray.

Best Mode for Carrying Out the Invention
[0029] Now, a preferred embodiment of an atmosphere modifying method for a space
will be described in detail.
[0030] In the atmosphere modifying method for a space of this embodiment, a spray
agent including GABA is sprayed in a space with a spray device, so that the GABA can be

taken into a human body by absorption through nasal mucosa or a lung.

[0031] The spray agent is basically a solution in which the GABA is dissolved as a solute

in a solvent. The spray agent includes, in addition, an electric conductivity adjustor, a

dissolution assisting agent, a suspending agent, an isotonic agent, a buffer, an indolent
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[0031] The spray agent is basically a solution in

whi ch the GABA is dissolved as a solute in a solvent.
The spray agent includes, in-addition, an electric
conductivity adjustor, a 25°dissolution assisting
agent, a suspendi ng agent, an isotonic agent, a
buffer, an indolent 7 agent or the |ike, and may

agé:rﬁ rusle éﬁ’{@ Al irﬁah/\é?lcﬁﬁg I%naﬁldﬂﬂfea{ﬁtch S'a@patl'l' &tisgﬂ%cﬂ 2n ?nftioxidant, a

antioxi dant, a orant, a sweetner or a p

ecessar 0032] .The..GABA is represented by a formul a
CO]‘E’S‘}H \ﬁsw%@em%rgurgwfpﬁﬁqsga}q.or y neuron-transmtter

resent in_a high concentration in a central nervous .

[Ofgﬂ}%t dat (FABA 15 reprpsented bice demmnule balowy. f iTdieaPAPA is an inhibitory

synt hesi zed. Furthernore, the GABA exhibits
neywhatrangoitioyipredentic iao highs colvestsatmnbinoedcgntrek siarveus system of a

adjusting action for attaining a normal bl ood
mapiresls Uind, cam Betartficihlly SuititkResd] Ndrurefe@ss B GABA exhibits

chol esterol and neutral fat in blood, an action for

ph@fiabyBkicA0adiiRs QRGN ALd 8doprésstile ARKtng ablidte fortafhing a normal
pancreas, an action for suppressing |nAcrease of a

u .| evel t.ion for ivating . th -

bloR AR R sy  B5tctoE supr e th o 2ir BBl B g bl tin blooc,
flow t.o the brai,n, an actipon for preventing fatness,

an g0t sV e ar e 1 i enbe e o8 BAnCLHas offp pction for
an action for deodorizing body odor or bad breath, an_

SUPREGSFIBE 1pespasgiof coblopd gluspes levelapn @rtiesy s achyatingythe myetabolism of
neurosis, an action for inproving the aftereffect of

bragipedlsdw\attamingz goahblood flewpprtks biang as atibon foapeeentiamntitness, an
an action for accelerating the discharge of growth

activar fiob aeceletating 2t GHR D@ obs B AR aesord fort dtedsring Bbdy odor or
are water (including injectable water, normal saline

badBRaf, aRiaB@e! foiQiiééij‘i}{Q em@i&RaD Alsordef Qphﬁ!uﬁ@l‘} YR, an action for

pol yet hyl ene gl ycol, sesane oil, corn oil, "olive "ol

R SRRl o opioxg i i A s Sind W FLREH bifon action
oS B Sy DR St o7, 251 1179 cger e
H?gﬁaﬁéﬁéc%gﬁnzoat e, ethanol, isopropanol,

Examples of the solvent are water (including injectable water, normal saline and a
Ringer solution), alcohol, propylene glycol, polyethylene glycol, sesame oil, corn oil, olive
oil and cotton seed oil.
[0033] Examples of the electric conductivity adjustor are ethanol and isopropanol.
[0034]) Examples of the dissolution assisting agent are polyethylene glycol, propylene
glycol, D-mannitol, trehalose, benzyl benzoate, ethanol, isopropanol, tris-amino methane,
cholesterol, triethanolamine, sodium carbonate, sodium citrate, sodium salicylate and
sodium acetate,

[0035] Examples of the suspending agent are stearyl triethanolamine, sodium lauryl

sulfate, lauryl aminopropionic acid, lecithin, benzalkonium chloride, benzethonium
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chol esterol, triethanol am ne, sodi um carbonate, sodi um
citrate, sodiumsalicylate and sodium acetate. [0035]
Exanpl es of the suspendi ng aqfnt are stearyl
triethanol am ne, sodium |l aury 25 sulfate, |auryl
am nopropionic acid, lecithin, benzal koni um chl ori de,
benzethonium 8 chloride, a surface active agent (such
v , s I -
chRTIE HEA, SRESRER GhLpe KA IRkl f Hilophiic polymer
spd] um car boxynet hyl [.l ul ose,. nethyl cellul ose
(g i orpy SRR | 2iEatal, pal L P eliRaE by 100bER | GRrbed sy collulose,
y?rox ropﬁl ceIIquse?, Pol ysor bate, and
m y??iﬁ}/‘ spy hedrexyraetheh eellwess: dydwmyethyl pelbdese mdahpdogypropyl
of the isotonic agent are sodiumchloride, glycerin,
celimlpseprRalyrorbae, asd polyvxfetigichedhandansé caft@®@08%7] An exanpl e
of the buffer is a buffer solution including
[0(36d s Elaiples afethatigytonic agbanat otiunt ichloaide, glyf&aa38]D-Munnitol, D-
exanpl e of the indolent agent is benzyl alcohol. 10

sofhOBSd )l es of the antiseptic are
par ahydr oxybenzoi c acid esters, chlorobutanol, benzyl

ohal .. e a 0., r el i '
OBFEAE e ey b s U SHRGEh  Hefihs Ptpiwre, acetar
ul fite .and ascorbate. [0041] Exanples of the col orant
Carﬁ?%atevg]f%‘ @€l ubl e coloring tar dyes such as food dyes
i.ncluding food red No. 2 or, 3, food I)l/ellow No. 4 or 5
[0038h Posramplecotils indolgpt agent is bepaybplsohols | ake dyes such
as alumnumsalts of these water-soluble food tar
(0039 s Examples af uhalantiseptic ae parahydio3ybawzoiceadd esters, chlorobutanol,
chl orophyll and bl ood red. [0042] Exanples of the
berzykatole], pheeetybalcohvl skrhedratdeny agidyay soibizacid.aci d
di potassium aspartane and stevia. [0043] An exanple

[00aD] t BRarRflel Ui hitickidak Bfc-allt BhEaRstRRCE Wi th a
flavor of lenmon, 20 |avender, Japanese cypress or the

[00|4ilj(eExamp]es of the colorant are water-soluble coloring tar dyes such as food dyes

including food red No. 2 or 3, food yellow No. 4 or 5 and food blue No. 1 or 2, insoluble
lake dyes such as aluminum salts of these water-soluble food tar dyes, and natural dyes
such as B-carotene, chlorophyll and blood red.

[0042] Examples of the sweetner are sodium saccharin, glycyrrhizic acid dipotassium,
aspartame and stevia.

[0043] An example of the perfume is a water-soluble essence with a flavor of lemon,
lavender, Japanese cypress or the like.

[0044] In the spray agent, the concentration of the GABA is preferably 0.0097 through
3.88 mol/l and more preferably 0.0097 through 1.94 mol/l. When the concentration of the
GABA falls in this range, an appropriate amount of GABA can be taken into a body and

the liquid properties of the spray agent such as the viscosity and the solubility can be

'appropriafe. Furthermore, the spray agent is applicable to both a case where the spray
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[0044] In the spray agent, the concentration of the
GABA is preferably 0.0097 through 3.88 nol/l and nore
preferably 0.0097 through 1.94 nol/I. Wen the
concentration of the GABA falls in this range, an
appropriate anmount of GABA can be taken into a body
and the liquid properties of the spray agent such as
amhet pérswostitng iarargt vethsthle upidy hgent adpldrdshed in a short cycle (of, for
~appropriate. Furthernore, the spray agent is

ex@fiple] € abyearldoa bak hvlfér&ﬁa%%%)weixﬁothﬁ SeSREIRYmE is SMAWRith the spray

per unit tinme is large with'the spray agent

agdrf PAReHishRa S, | gorr% cﬁ%lg:r(&f ?’(%Céxgﬁl%gelf,] %wng 8t thre%.)ﬁﬁ&mlﬁé Iﬂnsga?&ular, the

and "a case Spray a per un
smal [..with t r nt repleni shed i.n | o .
CO%"&B{%“%?&? gf‘*@&&ﬁ%lo&?%w%} P 9f el g sty coppldyed in the case
par%i cular, the concentration of the GABA of 0.0097
wheyer the §Rray agzousb per it Gie dnlsrge withiths enfay agenk serdepished in a short
where the spray anmount per unit tine is large with the
cyder dy ingetad that ih erspstyeaenhinglwling the @4Bledisdolvedsinrib¢ ealvent of
that in a spray agent including the GABA di ssolved in

wateheths aloxestitratibn ofalicc GABA ef Omu9e thfcakh GRPol/NeodBbnds to 0.1
of 0.0097 through 3.88 nol/| corresponds to 0.1

thréudhoaml SYarliehe BREniriGo:f BN ARNGAR 8109697 BRoledBAo4 mol/
of 0.0097 through 1.94 nol/l corresponds to 0.1

theld ho 84% : 0045] The spray agent has
co coR uct?éﬁt%’wggﬂgrﬁg‘%ﬁsy 50 through 1000 ps/cm and

referably 100 thraugh. 30 /C Whe
(00Z3] TR Y e e oy P gtercti, 80 digigh 400 wsiem and more
pr.aying the spray agent _is so stable that no | arge

prefskaly 4 PQ drghgh 304 Weder. aMtheRdh eondyetiaty igHs inpthis range, the state of
particles onto the tip of a tubular spray nozzle, that

sprayang theespraycigent isfo sthblg dhat go large phwticleavrs fveded, land benter adhesion
to reduce the conductivity, it is necessary to

of partclemsntotthe tipraffrotubilan sprty Wozglef thel BlUbhé Mctdrefadeping, can be
and the upper limt of the proportion is restricted by

avolded. Fili 6rdeBey MdaesthdebndiRAdity, NeTse@ERarytth 8ncrease the proportion of
af orementioned range is nore preferabl & for obeying

pclitg, 8t (OOl ooy i el SRSty e i
Ser{r?ig%sg}él’gﬂ gﬁ% ?%%?fg{ﬁ, gueg o%ine\ﬁitifs)ﬁgds {vatnﬁe fisallfnlo?e lijr%fetremlg for obeying the
law.

[0046] This spray agent has a viscosity of preferably 0.1 through 5.1 cP and more
preferably 0.1 through 3.0 ¢P. When the viscosity falls in this range, a problem such as
clogging is minimaily caused in the spray device. In the case where the spray agent is
sprayed through a tubular spray nozzle of 0.4 through 0.6 mm, even when the viscosity is
high, it can be sprayed by, for example, inbreasing the applied voltage or increasing the
conductivity, which is not preferable because ozone may be generated or the proportién of

ethanol or the like in the solution should be increased.

[0047] The spray device is, for example, a nebulizer for use in inhale of a drug solution
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20 clogging is mnimally caused in the spray device.
In the case where the spray agent is sprayed through a
tubul ar spray nozzle of 0.4 fhrough 0.6 nm even when
the viscosity is high, it can be sprayed by, for
exanpl e, increasing the applied voltage or increasing
the conductivity, which is not preferable because

SR S SRR P KOS RO BB D

47] ~The spr device |s, for exanpl a .nebuli zer
corfohEL ok MrSRiete S Sl Bip BmABER b eprRURE SHvsf Fingloved by
the s r%y.ag nt in a body space of a_hunan or an . .
the SPE¥; de¥) eplﬁoieﬁr GEYIPIR, 2 HIURSENIC SHHemy & SHhley¢d sysipmay ipipgoelectric
the spray agent in a room space. A spraying system

systoip lapypdagtrbstatie flemizingsysttoviorctbe likse. for exanple, a
ultrasoni ¢ system a bubble jet system a

[003B e zlmedpemiting the spy:st apent iarn §jaee by asingtthe sprhpdevite)Ghe spray agent
systemor the like. 5 [0048] In spraying the spray

cana @Sy ehtBr AnSRaR A 1Y 1¥Yeehdolifly BRSANedRNdrCBe phititleSRA@Yter of the
agent can easily enter a nose or a lung to be

t ' dj e :
PR nereer SRRV E, B Bl TSNS Bhovklld o partice
.. the selution is sprayed in a particle _dianeter aof .
aiaigOr 3 pRy Sy 1 56 oF 58 o e PEetisblF st iy TesSry Spethermore, in
| ess.. Furthernpre, in qrder to take an appropriate
ordef {9, {Ake ¥ ARPARIKIAIHFBOUN! 196 GiA B A frato @dhndirihe sencsptraion gfdhe GABA
. GABA 10 in the space attained by spraying the spray
in the space; attaingd diyngravingoligsptayOageyl w810 pg/m’shrongh d@0trhgltn®. It is
t he maxi mum i ntake of the GABA into a body is

noterh firab ienmtueihyurd @8gkensf the IGARAyintoan odynist dppraximetelyhedtd mg per
the spray agent is sprayed in a room space, the spray

dayp@ehin he caSePivAde dhd §ra ayent s a??émw roof §280QRE Py agent is
to approxi mately 1og§ %?gthe %& A. [ 0049] F% t he Py ag

ISP G O ot 0 95501 PP

100562 T g Fiforihel” riiS e ibeMORnER B IR R, since e

oL 8 SR R F g 1050
t hrough nasal mucosa so as to

mucosa or a lung, and hence, the GABA can be taken into a body without taking a pill or

the like.

[0050] Also, the GABA is absorbed in a paranasal cavity through nasal mucosa so as to

enter not only blood vessels but also lymph, and the GABA having entered the lymph does

not pass through a cerebral blood vessel barriér, and hence, not an analogue of the GABA

but the GABA itself can be taken into a brain.

[0051] Furthermore, since the GABA is absorbed through nasal mucosa or a lung and

does not pass through a portal vein, metabolism caused through the first pass of a liver can

be avoided.

[0052] Moreover, in the case where the GABA solution is sprayed in a room space while
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enter not only bl ood vessels but also |ynph, and the
GABA having entered the |ynph does 20 not pass
through a cerebral blood vesgel barrier, and hence,
not an anal ogue of the GABA but the GABA itself can
be taken into a brain. [0051] Furthernore, since the
GABA i s absorbed through nasal nucosa or a |ung and
a peiR6ss is'¥MephaStherel H4G0n i i i
pthrough Fhe firsf passaggﬁggﬁk?ggfn%ggqﬁEEBES%?nggﬁgggr&ra
ONMA My r BA solutio
long JeAG P L endsh e BsHARE oA Goh Ehiabl 38 1 dcBlerated
i therejn, the cancentration of. the BA in,
1085 5o ReR S Rl s, P TR SR S e R CiZyingffe spray
hepce, the discharge of the growth hornone can be
ageﬁ&ﬁ’é]e"é‘f*%& E.GAQ@M@PG fleseribed-he architecture of an
el ectrostatic spray device used for spraying the spray
[00a¢nFIGSc4 dhiiongh theho@ABA wliettrostrticdgsay idbeide (50 @0@4ding to the
FIGS. 4 through 6 show an el ectrostatic spray device

embddimentcdaheinvgntion. t he enbodi ment of the invention
[ 0055] This electrostatic spray device (10) includes a

[00SSY SThif Slcchiof sy ASIRONR) inShBE ¥ o) GBI (15). @ power
[ i ank (20), a nozzle unit (30), an
S@EQ‘(&%@@%@@%@BQQ?ZAO) gnd) a ring elect rode((S?LS).
0 The sol utio an 20) is .equi ith a .
ooz} ?%{ﬁlks"ﬂ%ﬁ@ée( @ﬁ 1 éviﬁ??gf)iéhf’ugpgut'a@@&do)garrtozelfst}mwo), an
atgp.thereof. A tubul ar%JJorti on (23) projecting in a

eleqirodp helderf40yarde ringalectradedBdYi ded in a | ower portion
on the front face of the tank body (21). The tubul ar

[005Tr t Thensolytixg) taik (2@ risnenivipped dvithi 4 holléwe tardnkodyo(B1) (lR%ing an air
t hrough a through hole (24) fornmed on the 15 front

vent pare (2f) onfetop alecedfod 102l pdriiOd 833)15h?ecn@1g21h @ Hofizbntal direction
(30) includes a tubular spray nozzle (31) with an

is pirad:gtl%g ig i(f)lgdgiﬁ'éeﬂ{]omne?n izhg%(ﬁ‘lif %ﬂ‘:g |o§ rt]haeQaﬁk E)JHyC{QQF_ Cpife diBlar portion
pe of & cylindrical

(23) is communicated with the tank body (21) through a through hole (24) formed on the
front face of the tank body (21).

[0058] The nozzle unit (30) includes a tubular spray nozzle (31) with an inner diameter of,
for example, 0.4 through 0.6 mm and a nozzle holder (32) in a shape of a cylindrical
closed-end cap. The nozzle holder (32) is provided so as to cover the tubular portion (23).
The base of the spray nozzle (31) is inserted into the center of the end of the nozzle holder
(32), so that the spray nozzle (31) can be communicated with the tank body (21) through
the tubular portion (23) and the through hole (24). The nozzle holder (32) is provided

with a terminal portion (33) extending sideward from the periphery thereof. The nozzle

-holder (32) and the terminal portion (33) are constructed as an electrode made of a

conducting resin, and the spray nozzle (31) is electrically connected to the electrode.

[0059] The electrode holder (40) includes an inner cylinder (41) and an outer cylinder



10

15

20

25

cl osed-end cap. The nozzle holder (32) is provided so

as to cover the tubular portion (23). The base of the
spray nozzle (31) is inserted,into the center of the

end of the nozzle holder 20 ((32), so that the spray

nozzl e (31) can be conmunicated with the tank body

(21) through the tubular portion (23) and the through

o1 ' : i ,
) %bﬁceﬁt?cﬁz) \gl(g}% ?zﬁ:l& %@lﬁ g%lgg%gﬁ%ﬁe&g&é?éggs\g{ agq\ﬁfcggﬂ]ecﬁ?et% Radh other at

term na
e OfaRnar g TEBi by DS CifeiaP ot Bt s Hifnder Pt on
de of ' in, d th I 31
nof % a1 Bk o T8 hecdoavoue Galdph (e fos elaste BonEbDEBRMg shape

The el ectrode hol der (40) includes an inner cylinder
anq havinga teraninab poiond§6) mdds ofl@tongue nd extersting sidewintlis externally
each other having a space therebetween and connect ed

fit bthegetipldrief thattip dffikd sutbestiader(#e). el ect rode hol der
(40) is provided with the inner cylinder (41) fit on

[006DE TROBEWE figbHer 6? #3 DA Righheo1eLe phivedsu 9. dqrhe(ﬁbca%er supply

the ring electrdde formed in a ring shape “dand havin

(egid aemigmy &%%ét&f‘to(tﬁg)sgrq?%%z%% (§RRYE g%”t%nﬁi’ﬁgleﬁqﬂr{'ei% (33) of

deward rs external e pe ery o

tip of e ter. cyl.i.nder (42)..[0Q60] The power .
the ofelP poldFE (2 o¥ i BESHHP Froplrl it ' A reigbGPion 36) of the ring

30 r éupply (16) is electrically connected to the
ele B¥§§3 &4 #f gropadsd negatvgiermel-t er ni nal portion (33) of

the nozzle holder (32) at its positive termnal and to
[006he Ther ¢rintral upibf17) oncqre)cted fornmntrolipg cel«E switching 86the power

at its grounded negative termnal. 10 [0061] The

supplyrlépl unit (17) is constructed for controlling
on/of f switching of the power supply (16). [0062]

[00¥je rWhbe bt tapBenad W Rdhdd! RAYEFStehdnlied $hat the viscosity of
apprehended that the viscosity of the spray agent

e 58 gk Sl PRGN s OSSO BB vt o)
e, TPy 50 A e PR TR B s
e S, TR SR e bl e

by the electrostatic )
[0063] Next, the operation for spraying the spray agent performed by the electrostatic

spray device (10) will be described.

[0064] In this electrostatic spray device (10), the spray agent including the GABA is
stored in the tank body (21) of the solution tank (20). In the spray agent, the
concentration of the GABA is preferably 0.0097 through 3.88 mol/l and more preferably
0.0097 through 1.94 mol/l, and the viscosity is preferébly 0.1 through 5.1 cP and more
preferably 0.1 through 3.0 ¢P. The conductivity is preferably 50 through 1000 ps/cm and
more preferably 100 through 300 ps/cm. The position of a liquid level (51) within the
tank body (21) is higher than the tip of the spray nozzle (31), and since there is such a head

difference between the liquid Jevel (51) within the tank body (21) and the tip of the spray
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spray device (10) will be described. [0064] In this

el ectrostatic spray device (10), the spray agent
including the GABAis storeghin the tank body (21) of
the solution tank (20). In the spray agent, the 20
concentration of the GABA is preferably 0.0097 through
3.88 nol/1 and nore preferably 0.0097 through 1.94

nofak (3 1), ﬂfec%;pwyeag\éhﬁsfﬁﬁalhyd insth@rtﬁﬁl@[)@&}l @219151511@[19&%&&- tp of the
cP and nore ‘preferably 0.1 through”3.0" cP

S ty is preferably 50 through 1000 s/cm and
Spng?lg%g%gﬁgr ably 100 through 300 s/cm The position of

I QLA eveI n th t ank  bod 1
[0(265ghg?'helnht & POW pély%l 651 ugrtf?iacip Ao t/@%é e)ngtﬁ af for example,
since there is such a head 25 difference between
ap]pqozgmaaelye?\,gpw@ly K tifapphigte betaysrn Bl ypiay 1l)ozalﬁo(3t1h@nd the ring
ip of the spray 13 nozzle (31), the 'spray agent
eleG@ﬁin@ﬁhdSOl ag to fiernt am klebiwityfigl@ ir) thesv1&upp lof &t tiof the spray nozzle
of the spray nozzle (31). [0065] Wen the power
(315uppls, (hkGeprdysadetit o@flain@] irathp Gpritrioazie s f f @rpieRe®fand + (plus)
for exanple, approximately 3 through 7 kV is applied

chd@ds\@e Roll&Red RY M \"i&é?d( & f a3k 1R IREHIE T) & the tlf? of the spray

electrode (35), so as to forman electric field

noiﬂ}]é: '(BnIBt yTHéng eaEt%h%: gﬁ togif gsraﬁfpéc%ﬂe @%gl ffie Sg?&%lgui?‘ e'rface (52) is

B 3 B A R Ay

espra nozzl e (31) Then, at the tip of the spray
droplis FOiE Jorat pengerd pyledoti fomy theepex gfzt)hewﬁne haipesh £as-liquid
into a cone shape as shown in FIG 7A, and a part of
interfase §pdaso asge e sipplisdan gedommp@eloﬁdpen@ne&t@mgm the fdmen inhales
spray agent were pulled off fromthe apex of the
theorngleshapibel spag -dgenfuiodethenivith fiAE @ir(Wkdn, hdshealsresthede In order to
supplied in a roomspace. A person staying in the room

alldvn i) @ pletshificlddQ@Pineths ibirkd 8ir 0 redth et ]s (P PRt ﬁ&ﬁoﬂ"‘tﬁ@parﬂcle

the air when he/she breathes. In order to allowthe

dlaﬁll'éfér Io?ﬁ% drﬁﬁlleﬁqggréf&a}slﬂ%s sHRi& QY @b or ie% él?@ﬁ?;rfhfeferably 5 pm

e per e particle I ame
Or@§pplets is preferably as small as 10 mor |ess and
nofre preferably 5 m 15 or |ess.

[0066] When the power supply (16) is turned off, the spray nozzle (31) and the ring
electrode (35) attain the same potential, and in the gas-liquid interface (52) formed at the
tip of the spray nozzle (31), a state where the surface tension and the liquid pressure
derived from the head difference are balanced as shown in FIG 7B, and therefore, the
aqueous solution never flows out from the tip of the spray nozzle (31). Specifically, even
when a liquid pressure of, for example, 20 mm H,O is applied to the gas-liquid interface
(52) at the tip of the spray nozzle (31), the leakage of the aqueous solution (50) from the
tip of the spray nozzle (31) can be prevented.

[0067] Next, operation control performed by the control unit (17) of the electrostatic

spray device (10) will be described.
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[ 0066] When the power supply (16) is turned off, the
spray nozzle (31) and the ring electrode (35) attain
the sane potential, and in t g 9as- liquid interface
(52) fornmed at the tip of the spray nozzle (31), a
state where the surface tension and the liquid
pressure derived fromthe head difference are

[05¢d] 213 Qs ecﬁ]agt‘éﬂc spr. ? %wceB(lOgntﬂF clag{r?lh%mf (1’}) o?on?r%g the spray

aqueous so ution ne OWs" 0
even, when

SpeC|f cal a lLi
ong R8N FPREEay At bR ELiEEa ity by has lsapqarlgae%aea figne when
as l'iquid interface (52) at the tip of the spray
"‘h%%f é“leléi)(lﬁ)tlhél ek Edie (o timgbangdime ydes thandven spmdy (16) is in
fromthe tip of the spray nozzle (31) can be
angifejasateBtimp067] Next, operation control performed by
the control unit (17) of the electrostatic 25 spray
[0 Spedifiéilywinl thibeldessutid epray ldbvide0Q68] the Mubyhir&io is set to be
el ectrostatic spray device (10), the control unit (17)

higheP b’ Bk Stathr @Pﬂ}a&m%%rs?éaﬁg @{nfa rtmtlé‘ %o %Ha{tatﬁ% g@agtmﬁﬁﬁnt per unit

controlllngaduty ratio ratio
I
tm{ei % ag'gef-rl %Sth%s}é%{ ogl{ge? Sera ]tg%rb blil );he( i%?dyogpr?}(] ahngeh( Oﬂ'lus the
t t 006 S L1y,
coffedl B AT T sice 5% brePeed hpilpetnd Ll com

hi gher at the start of spray than in a steady

0
“agﬁfgﬁfp so that the spray amount per unit time
can be Iarger at the start of the spray than in the

[009Pb alyrthepmare, in the: stFdyssprayhiéme odtisie riacabstatic efray device (10), the
GABA in the space can be increased in a short period

presdur¢ toniee dpplied tchihe spiagrageibytthe sy ﬁszlé-? 1h Wl@]lged in accordance
Furthernore, in the steady spray tine o '

witﬁhﬁélhélgﬁt AHtthe igHday¥vel %yl)cﬁit}{lﬁ e sdiiifon RAEERH eT%\él‘efb?e, the duty
applied to the spray agent by the spray n zzl e

rat16 h?EEQ r@a‘ﬁEﬁ Pﬁ@l{’tﬁg helg}n.I (?E 8 H%’ 19@% é?lf) (%% Q.h% du%z ratio can

| evel ank

iy %ﬂ@é %@k%&@%@% TR Al Tihilyon inae
r as%@%ﬁ quid | evel (51) is higher)
spaf ﬁ%“ B iranRoMRCIR bEPBYa - ImichmAne G ABA San be stably and

continuously taken into a body.

[0071] Next, control of an operation for stirring the spray agent performed by the control
unit (17) will be described.

[0072] At the tip of the spray nozzle (31), if the solvent is scattered from the spray agent,
the solvent selectively attracts the electric field or concentration gradient is caused due to a
difference in the kinetic momentum between the GABA and the solvent, and the viscosity
of the spray agent is increased, which can be a factor of clogging the spray nozzle (31).

This electrostatic spray device (10) is controlled so that, either during the spray of the

- spray agent or while stopping the spray, the power supply (16) can be repeatedly turned

on/off (with a repeating frequency of, for example, 0.1 through 10.0 Hz) for a given period
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15 space can be controlled to be constant. In this
manner, the GABA can be stably and continuously taken
into a body. [0071] Next, control of an operation for
stirring the spray agent performed by the contro

unit (17) will be described. [0072] At the tip of the
spray nozzle (31), if the solvent is scattered from

of tife (8RIfoY eRARNE, 5 RAUENQ0SRLURR] 258! Bsdnl MedVal 3T ftﬁ%§aénpie, 1

the electric field or concentration gradi ent i's cause
\ fLrar ' (et t um. between
(e il PRREE Tl RplelE ARG TR R SRR when

SR t i.s_increased, which can be factor of )
the Gieclls M1 e, amped) by dupinie. o e Povr Sumplefh ot ey agent is
ipray device (10) is controlled so that, either during _
gragucdlyssyyollpn dfom e tippplathe agaan nemzlan 1).camst vibpi ke elsetric field is
spray, the power supply (16) can be repeatedly turned
eraszd bynjuofifg e the pawee paaly Gbp)f theoppeaycagenf swélien eoxarthé ¢ip of the
0.1 through 10.0 Hz) for a given period 15 of tine
spreyofiozzieo(3 19 Xawitt@ravon it QHQ'@;{@S) lﬁ)ﬁﬁl@fgﬂ. alhéh Shdhefbrmation and
interval (of, for exanple, t hrough 10 m nutes), and
erasufd Sf JdC ke | e f
of thd@leeirRCHEIdCark ﬁk)gatécﬁ &he %gf’altys ht ﬁgﬁglﬁggﬁ qut of and

erased. Wen the electric fiel

: )ql:hEL S agent s
it e SRt B Gt Piond i Rl oAb apSrement e As @ resu
31 nd when the electric field is erased by
the ?%‘?%P‘i@w&f HCfeRee Bb i SHEapHopt @l g tip o ths, sRrpY i9éHe (31) can be
swollen fromthe tip of the spray nozzle (31) is
SUPREFSSES awn i nto the spray nozzle (31). Wen such
formati on and erasure of the electric field are
[00%3d p dkeeb ontrilefos pnaip-skagp riperadips anatd perfpamed by tthe tomrd unit (17)
W thdraws into the spray nozzle (31), and is stirred
willtberdesmgibed.hi s novenent. As a result, the concentration
i ncrease of the spray agent at the tip of the spray

[00739Z T4 ehis3dlkctfttiResprdd dRVRET @65 SWhed %7%1-81%?(&%36 ation mode is
control for an in-sleep operation node perfor drby

| seIe%tQ&, ﬁél‘lf‘tolf%ieeg Nty éér&n 1%%}%(\:/’(?% é)?f?eigl;e%e;p \%ﬁtgﬁt[u?ﬁg éeﬂsml thot shown)

hi's el ectroStatiC spray

‘conﬂe@fe‘altg A8 (90%?0?%1? r("1 ﬂ?s‘%)ethlatsthe spray of the spray agent can be controlled to

start when a given period of time (of, for example, 1 hour) elapses after the detection of the
sleep.  Since the efficiency for taking the GABA is the highest when a given period of
time elapses after starting sleeping, the discharge of the growth hormone can be thus
effectively accelerated.

[0075] In addition, an appropriate spray amount may be set by inputting the sex and/or
weight and/or age of a sleeper. |

Example

[0076] A spray agent of an aqueous solution including 10% by mass of the GABA is
sprayed by using each of a nebulizer of a ultrasonic system, a spray device of an ink jet

system and a spray device of an electrostatic atomizing system, and a particle size
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selected, start of sleep of a person is detected by a

sl eep detecting sensor (not shown) 15 connected to

the control unit (17), so th?g the spray of the spray

agent can be controlled to start when a given period

of time (of, for exanple, 1 hour) el apses after the
detection of the sleep. Since the efficiency for

didtabitig dfhige ! ¥ by - Y i
d Sollfiéh Bb9ReS tin %%gafﬁeﬁ%sgﬁda%gﬁég a QCM

time el apses after starting sleepin
. th fecti,vel .
caica i, SR8 OP PR el o B Bk, o p P pesurement is
pe B Ramar g 2Y8) v STRSBER by EARRBERS CPo070] A

(ﬁﬁra agent of an aqueous sol ution including 10% by

[0GYe(d s Tl 1 plovniba relgtionshipalyaswedsy particla gliaraattrs off the sprayed solution
nebulizer of a ultrasonic system a spray device of an

and tHeirj retioébtained byrusing thee wbubyer d€ icogtrafonsdsystem, FIG. 2 shows that
el ectrostatic atom zing system and a particle size 16

ob@iretibiyhisirighe Gfray HEvisPsBHE ISR st aRP RS BB ole 118AGBtained by
spray is measured by using a QCM cascade inpactor and

usiflg WS sl ﬁéﬁéeeﬁitthélelfe@@@t%ic.t éfoﬁﬁﬁ{(%@?{e}n. e nojed that FIGS. 1 and
neasurerient 1s perforned in a posrtion away from a

r 3 cm .[]0077] ELG A shows t

2 < TR it o, DO oot et ma T = SR Sipslfgonsured

b ﬁ%l ion 5 and their ratios obtained by using the

y rzer of the ultrasonic system FIG 2 shows that
obt aj ned by using the spray device of the ink jet

[0049k ¢ Bris ameerstogrd ﬁ% dhese dingramy thet el paryicleudiamgtersef the sprayed
spray device of the electrostatic atom zing system It

solitsomare edmphrativély G8ge dndmost &F thérn\are 25 pit is thegaay &yl thynebulizer
the QCM cascade i npactor and FIG 3 shows results

of theasltrasmhic bystériem@MAe spthyl @81&] of thel kU 8y HéAOMhild BB particle
these diagranms that the particle dianmeters of the

dia@BledYRE smdBérhnkd GRosR bEHERREN 3k Elefeﬁls 1%131:1?9 gperé’fr1 g%?ffbtss{%éy device of

themare 25 min the spray by the ne
the YIRS the.sp evice of the ink jet .
esys : em% ?ﬁOT;‘M%cihé g%sgé}ﬂ.l theth% albglcyrpgon jthroug(f'x a lung, a patﬂc‘fe diameter
that can reach an air cell is 1 through 2 pm and the optimum particle diameter is said to be
0.1 pam. Therefore, among the spray devices used in this example, the spray device of the

electrostatic atomizing system is suitably used.

Industrial Applicability
[0079] As described so far, the present invention is useful for an atmosphere modifying
method for a body space or a room space and a spray agent and a spray device used in the

atmosphere modifying method.
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di anmeters are smaller and nost of themare 1 pmor
less in the spray by the spray device of the

el ectrostatic atom zing system In the absorption
through a lung, a particle dianmeter 15 that can reach
an air cell is 1 through 2 pmand the opti mum particle
dianeter is said to be 0.1 m Therefore, anong the
spray devices used in thi scEXpiRl €. the spray device
of the electrostatic atom zing systemis suitably

used i n ' ' [ ] ] 2 0979 descrj.bed
o 11 "RHSH B SRR BRN: Helbadh julR s BRoR RRAARES sotue of
.mospher e .mdi f.yi thod for a body space or a
7”%%?2? éccaemgﬁﬁschicgﬁfysrg’gv&@h’ts Sﬁﬁﬁecgms%ﬁpé?e-devi ce used
int at nrosphere nodj fying nethod. ........... 17
CLAI The atmesphespmpfidyiag msthadyafidaimet.nod i n which a
solution including a solute of y-am nobutyric acid
di sswiheesin sand solstadnissprayed mpr mytide dianmtapdde uof @ leskhe
at nosphere nodi fying nethod of Caiml1, 5 wherein said

sol uf3]orThesatmiospheedmbdifEing alettod of Claignet er of 10 m or
|l ess. [3] The atnosphere nodifying nethod of Claimi1l,

wher GiBresh 6QBREHaAbA OF sHd 3 anshobuRm MioCu Q6
10 g/ m8 through 100 g/ ne nhobufi i&lntogaliodugg{aglé‘%ﬁlgh 100

et gl Y soid Hood O AR IRBE)C0T Caia Bolttion
sucnt] neherOwher gty maod o CHuR it e s |
| ar ge;l at thge start of the spray t han._i n a steady
spr ayheEiRethe SRy Pheaid solgpminckidingdieid i-aginobutyoid aokd is controlled
. Caim1, wherein the spray of said solution including
in sygh g manaet thebusiyay emagitger Bnit tineriolarget at the start of the spray than in
a steady spray time.
[5] The atmosphere modifying method of Claim 1,
wherein the spray of said solution including said y-aminobutyric acid is controlled
in such a manner that a concentration of said y-aminobutyric acid in said space is constant.
[6] The atmosphere modiﬁing method of Claim 1,
wherein the spray of said solution including said y-aminobutyric acid is controlled
to start when a given period of time elapses after detecting start of sleep.
[7] A spray agent to be sprayed in a space comprising a solute of y-aminobutyric
acid dissolved in a solvent.
[8] The spray agent of Claim 7,
wherein a concentration of said y-aminobutyric acid is 0.0097 through 3.88 mol/l.
[9] The spray agent of Claim 8,

wherein a concentration of said y-aminobutyric acid is 0.097 through 1.94 mol/l.

[10] A spray device constructed for spraying, in a space, a solution including a



15 in such a manner that a concentration of said

y-am nobutyric acid in said space is constant. [6]

The at nosphere nodifying nethgd of Claim1l, wherein

the spray of said solution intluding said

y-am nobutyric acid is controlled to start when a

given period of tinme el apses after detecting start of

otk 0r.a: 0 sprayed in a space

SO@%ﬁpr ?%%%bgyggfu éﬁ%ﬁﬂéég%$%§g% yric 20 acid

di ssolved in a solvent. [8] The spray agent of C aim

7, wherein a concentration of said y-am nobutyric acid

is 0.0097 through 3.88 nol/l. [9] The spray agent of

Claim 8, wherein a concentration of said

y-am nobutyric acid is 0.097 through 1.94 nol/l. 25

[10] A spray device constructed for spraying, in a

space, a solution including a 18 solute of

y-am nobutyric acid dissolved in a sol vent.



