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| Description ATMOSPHERE MODIFYING METHOD AND SPRAY
AGENT AND SPRAY DEVICE USED IN THE SAME 5 Technical Field
[0001] The present invention relates td an atmosphere modifying method
for a body space, a room space or the like, and a spray agent and a
spray device used in the method. Background Art 10 [0002] It has been
confirmed that y-aminobutyric aci %he.rei,nafter referred to as the
"GAGA") has a variety of pharmacsi§HR& Actions. The pharmacological

actions are, for I justi ction for attaining a
normal blood pré@@ﬁ&%&ﬁ%ﬁﬁ%ﬁ@m %%Eéﬁ% of cholesterol
and neutr, in tion. f tivati operation of a kidney,
a liver or ?&X@Eﬁ#ﬁg%@#@ﬂﬁ%ﬁﬁﬁ F15
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 nieéﬁbocgargﬁ 8alcohol, an action for
deodorizing body odor or bad bt&&HR! n for dissolving emotional
isorger or anxiety neurosis,,an action for improving the aftereffect of
00 PR T RS BB SR dneS S on for  body
spags, Caell.eratig a%réeogglg;[?ﬁg al aOf ELOWth Oarn Oanse 'rgh?ig%g%ed agen]ﬁ%n hgf od
P reben?l?/mb n earnestly pal t5 the” GABA™ES 4 pﬁlement. fﬁ O3 PAtEir
Document 1 discloses that ingestion of the GABA directly increases
appearance of alpha waves so as to reduce appearance of beta waves.
[0004] Paten.t I.Docu_me.nt 2 dlscﬂ%s&sg a x@a%tguoxq for fabricating a
GABA-containing diet in

f0002] It has been confirmed that y-aminobutyric acid (hereinafter referred to as the
“GABA”) has a variety of pharmacological actions. The pharmacological actions are, for
example, a blood pressure adjusting action for attaining a normal blood pressure, an action
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 suppressing 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 aleohol, 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.

10004] Patent Document 2 discloses a method for fabricating a GABA-containing diet in

which a microorganism having protease productivity and a microorganism having



25 which a microorganism having protease productivity and a

microorganism having 2 glutamate decarboxylase productivity are seeded

and cultured in a food material inclpding protein or peptide having

glutamic acid as constitutive amino acid. According to the description of
iR ocumant.acARAsonIIAING sl DG A ARk 615,200 8080 heria

color tone can be efficiently obtained without using glutamic acid, that is, a
incfodielg addlitivenr| OS] ihendhétaAB A dslingestadnhowevendtacainndtcording

reach the brain because it cannot pass through a cerebral blood vessel

to 8 dRseriphian € HisatRrimsle SUSH B SorBatrireNE dindnsmeantiatiy and a
codieBimeiRAlized R pRSSING AL RulYeT s é@d@%@éﬁri@&ﬁ%a is, a food

analogue free from such a problem is used instead of the GABA itself.

adddiee6] Patent Document 3 discloses a medicine composition including an

effective amount of GABA analogue. According to the description of this
100 GGl oA AP ESin bGP RRACDg S REHRBIBR 1 cano

pasORRTl AL BALRAIBNIJd QeUEBeRts #-ansh 3:0is Qs Al AU MINISURHEN @ the

parenteral administration such as nasal administration of a GABA
smahaboggtios Hodvthesr nhebelidatunmentsddhmotighethtioivany Bpeeificenmears A

for the, nasal admijnistration. [0008] An aim of the.inyention.is providing an
an e S o AR a0 TR AT A A A B hslean o o
[oceefyhyna meihed differgstirem 2 arvantionshpethed, st SPARYeffective

agent and a spray device for use in the atmosphere modifying method.
ampyrent DodBinarioEidapanesenEdiiogerrPRtent P UbHcRtom NG, insomnia of a
m&2(!)0 -02a52b7655 eP(gée%%Document 2: Japanese Laid-Open Patent

Pt 72600

ication K6 84%%15{%% Document 3: Japanese Laid-Open

[ooBatenicRulipatian Nex2REsS208d 75 discloses oral administration or parenteral

administration such as nasal administration of a GABA analogue. However, these
documents do not mention any specific means for the nasal administration.
[0008] An aim of the invention 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

Drisclosure of the invention

f0009] In the atmosphere modifying method of this invention, a solution including a



Patent Document 4: Japanese Laid-Open Patent Publication No.
2001-131161 Patent Document 5: Japanese Laid-Open Patent
Publication No. 2001-142150 Discjosure of the invention [0009] In the
atmosphere modifying method of this invention, a solution including a 3

solfRIUIRHBABA fissalyed R &,5veRL 5 SRrayer in a space. [0009a]

Accordingly, in a first aspect the presént invention provides a spray device
[00g8edAfapsbngling in Arspapec $prasecagentcomprisingidesalupony device used
including a solute of y- aminobutyrie acid dissolved in a solvent, the spray
for RSO BrishAGE & SBRGHORREIRICITIPHENG TRELRalPelyine & spily of v-
amfRAAIS R QUIELIICOMMAUGALG WD ha SalHan ank:isa shatIngiSR@Nk for

agent'is supplied from the solution tank; a power supply for applying a
holdirar ges tepthie ety nopwle sothapthedpray agemuis speaydl frompthigon tank
ray nozzle; and a control unit for controlling the spray of the spra .
so JHHS e S, WA By OO b BN SARENg BF by ne o
chaUPRMIRNG eQNrRling Adstynradipwhichissaspratiodetwesn e whenthed -
power supply is in an on state and time when the power supply is in an off
cotatevj00i®] parthinlmaniher spincecd BABA0lagion iFepraedines spaees, by

coflS AR 3 raibed drpuan nasal mucosn o aing. sndbence. e i

can betaken iimto a y Wit }ianlng a pill'orthe 1

ratR|$RBEGHARBAVBALSRIBed N Qupatanasahs ity eudhmasalialeasaower
so as to enter not only blood vessels but also lymph, and the GABA

suppviigietefediaite lymph does not pass through a cerebral blood vessel
{ocﬁgﬁ{ﬁr ézr@:s‘r?{xg‘aga%r%i F?}%ea% RI0AUS Qe CHBARHLING GARAJREILBN is
absorbed through nasal mucosa or a lung, and hence, the GABA can be taken into a body
without taking a pill or the like.

[6011] Also, the GABA is absorbed in a paranasal cavity through nasal mucosa so as fo
enter not only blood vessels but also lymph, and the GABA having entered the lymph
does not pass through'a cerebral blood vessel barrier, and hence, not an analogue of the
GABA but the GABA itself can be taken into a brain.

[0012] 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.

[0013] Moreover, in the case where the GABA solution is sprayed in a room space while
a person is sieeping therein, the concentration of the GABA in blood can be kept high for
a long period of time, and hence, the discharge of the growth hormone can be accelerated.
[0014] In the atmosphere modifying method of this invention, the solution is sprayed in a
particle diameter of preferably 10 pm or less and more preferably 5 pm 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



[0012] 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 canfye avoided. [0013] Moreover, in the
case where the GABA solution is sprayed in a room space while a person
soliSi SIeERINGNEHeiNnthE.SORERUrALINOf the A BRI AR Cah berisapt Also,
high for a long period of time, and hence, the discharge of the growth
in drdenbnéecanbeexeel creneeht 04N hthsnatnoBphckes ﬁﬂi@ﬁﬁym@nm@hwce

nvention the qutlon iS.S ina. art cle diamet :
Pr BT L I e LPETHA) B AP B St  en te
parRANARNSIACR tttet@@r@tﬁ?éqﬂtﬁﬂn@mwﬁmspyasteatﬁwtn@m&eswttwiﬁattwm ¢
small, the solution can easily enter a nose or a lung and can be smoothly

dw@bg@rbeupmmétﬁmﬁ@ pattiale o raewtiormiesstely st bt saTicladameter is
tha mount of.the 3a_ solution dge n

e e T B e SRR g P i

Mmg:onstant concentration in the space, particles released in the space
preferably have a particle diameter not failing down in a short period of
time. When the patrticle diameter is 10 m, 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 | m, the particles fall down
by 0.6 cm per minute, and when the particle diameteris 5 m, 4 the
particles fall down by 15 through 20 cm per minute. In consideration of
convection, the particle diameter is preferably 5 gm or less. It is noted
that the particle diameter of the sprayed solution herein means an
average particle diameter.
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[0016] In the atmosphere modifying method of this invention, a
concentration of the 5 GABA of 10 g/m3 through 100 mg/m3 is preferably
attained in the space by the spray. [6017] Thus, an appropriate amount of
GABA can be taken into a body. When the concentration of the GABA in
the space is lower than 10 pg/m3, the effects attained by taking the

the gﬁ%@ﬁéﬁﬁg%y ar%r%uc%gtﬁcgréég%g‘?# grdtﬁ\rll;z%élélerat}on?’of convection,
cannot he ex ted ffects e 10.more r K tt d
the é)fl 19 %s?ﬁ# fk{ UAhg me oaﬂg’f tﬁleﬁrg\]/%gn ?c?rrllg ae%{s%l%fa&%?eter of

i the so umiH including the GABA m ‘f tr lled |n such a manner that
the speayied SSMEER éer‘%mf?f?ﬁémé"%%% e TS St the spray than in a

oo B R SRR R B A0 on o
d
o S T A YD e

oo e i thgﬁﬁagijfggﬁgreag%on%@f e AR 10I0%,E0AEES "2 AR 00 Hen the

continuously taken into a body. 2

congnoﬁa L%;h&%‘”t? ere @ '”éJJs“ {hod g1, gpfg@gzgr?%ﬁ@%w@mned by

e solution |ncIu A may e contr en a given

takiﬁ%%f)d &&ﬁﬁe elan ec?cg?:é% éggé, Act.ling é[‘%ﬁl% e Ra A0k hHs cﬁ%’zratmn of

e |C|ency for taking the s the est when a given period of

the TS aﬁ &5 & %ﬁ% PR \%ﬂ] g, SIGEPI8. &@ﬁs@ﬁ%%é@&&\éﬁmﬁ@w&&em are

can fectively accelerat

more remarkably attained.

[0018] 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 spray amount per unit time
is larger at the start of the spray than in a steady spray time.

[0019] Thus, the concentration of the GABA 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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[0024] The spray agent used in the atmosphere modifying method of this
invention is to be sprayed in a space and includes a solute of GABA
dissolved in a solvent. [0025] In the spray agent of this invention, a
concentration of the GABA is preferably 0.0097 through 3.88 mol/1. 5
[0026] In the aforementioned manner, an appropriate amount of the GABA

can be taken into a body and the liquid properties of the spray agent can .
[003 appoprTateasenihssinbrihe W&&Qﬁrﬁdﬁﬂ‘i"i@ﬁ@p‘ﬁ’éﬁﬂg Raf/ EIB%%%"E%ES“ 1s to

where the spray amount per unit time_is large with the spray agent

be sprpledishadnAca EHbRYERs eo?%ﬁeé%fa%‘?g? flﬁ%{;)f@éﬁ’dlé ¥Ehere the
spray amount per unit time is small with the spray agent replenished. in a

[0034g Byl @FAACPRSE RAMTE MRS Bk Pk TGRS HRrGRBR 8 Pheterably
concentration of the GABA is lower than 0.0097 mol/l, it is necessary to

O-OQﬁgrgﬁ%&}ﬁé-%%Fﬁef@'diameter and the spray amount for attaining the

effects, and hence, the concentration in the,s%ace iS nOtft bl@&fﬂ{]g tobe taken
(0080 imithenelosrmantionadmeAiRe” SRFRMERTAE SHIE didAfetdr ™ o0

. reduced for suppressing the fall ﬂ%’? amount to be taken into a{ood IS Lermore
inte AR SR BRCPEHS L ot Bl A0, R B AP RRRIRSG, O more:

other hand, whe _th% concentration of the GABA is higher {han 3'8t8t' ‘<« laroe
the SR5AY ASSTi<BRRYGR é%*ﬂ%ﬂt S ﬁé@%ﬁ?ﬁ%ﬁﬂ&’ﬁﬁ B8Epray, orc * 148

Spray, or
R e R e
o BTSN STl iy BT, B BN e o
o S SR SRR = R RS T i e e
oo B AL IS SRS RO EOS Pl £
attaining the effects, and hence, the concentration in the space is not stable owing to the
influence of fall and the like, and when the particle diameter is reduced for suppressing the
fall, the amount to be taken into a body is reduced, and hence, the effects cannot be
sufficiently attained. On the other hand, when the concentration of the GABA is higher
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



device such as a nebulizer. 25 Brief Description of Drawings 6 [0028]
[FIG. 1] FIG. 1 is a graph for showing the relationship between particle
diameters of a solution and their ratios obtained in spray by a nebulizer of
a supersonic system. [FIG. 2] FIG. 2 is a graph for showing the
relationship between particle diameters of a solution and their ratios

obtained.in spray by a spr evice Qfa 5[FIG. 3 FIG
10088k ETGh 1o Lohiag HEb G SAGHTD BT LR BRIt g rameters

oF STBHIGRATE SO SR R Zﬁéﬁé%@ e e GG A
e e S SR IER A G et
of e LB “”%%6"5@%% 53“%9‘? B TRty bl

S oz T@ﬁ%éﬁ%&%ﬁ T e S5 Lt g RSP ERTInG diameters
Out he Inve t| 0029(13 Qb"%’a% referrede bodlment (ﬁfanatrg ﬁ) ?ﬁctmstam

of d ng e ho orra\;a1 Space” wi be JB& gd in Betaj eé]ﬂ)CFO(?

atOmmos%here modifying method for a space of this embodiment, a spray
agen w%ﬁu&lng GABA is sprayed in a space with a spray device, so that

the G{%% Qﬁnﬁ% 4 is a schematic diagram for showing the architecture of an
electrostatic spray device (10).
10 [FIG. 5] FIG. 5 is a perspective view of a spray cartridge (15).
[FIG. 6] FIG. 6 is a cross-sectional view of a principal part of the spray cartridge
(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)

15  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.

20 [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

25  dissolution assisting agent, a suspending agent, an isotonic agent, a buffer, an indolent
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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. Thg spray agent includes, in addition,

an electric conductivity adjustor, a 25 dissolution assisting agent, a

suspending agent, an isotonic agent, a buffer, an indolent 7 agent or the

like, and may include an additive such as an antiseptic, an antioxidant, a
agegbrdht, Hiswanthaidr Belati At 3AkEEs SR, 10T e REARR [gntioxidant, a

represented by a formula below. The GABA is an inhibitory

colofaphghsiaRUIFTRE A e EunE i BeRf§FREBNcentration in a central nervous
system of a 5 mammal, and can be artificially synthesjzed. Furthermore, .. .
[00¢re A8 AEXRbIES PRETTEILGToGIA AeHBIE SRS o Bobtfteskupg inhibitory
adjusting action for attaining a normal blood pressure, an action for
NeUEORS HAESEI T dPESEY o cholbgle RIMSRBTHE I al ta it BIBBU "N At sHstem of 2
activating the operation qQf a kidney, a liver or a_pancreas, an action for "
el 8 g s BIUE OO YIRE S Tevel, B GEROR For &tﬁivg"ﬁh%%eexmbﬂs
metabolism, of 10 brain cells by attaining a good blood flow tp the hrain, an
pha&@ﬁsﬁ?&%ﬁe%}mw%&%&bﬁwo HSIEF éﬁ&%iﬁﬁlﬂa’e%eﬁamgﬁ]aopomal

alcohol, an action. for deodorizing bady odor o E d breath, an actign.for
bloge REFOAHEF e AR BREGTAEF S B RT3 RES RS RO SRR GG TRBrEhg Plood
an th aft?fr)effecl o{.a oplexy, an.acti fg{. u(%pg\;;reﬂsi%?I colon cancer, andaaéltr.lOn for

3R 93 ERRPRIY (RECHURRaPh OF PR NS ohet Pancreas, an act

HZNCHZCHZCHZICOQH gx mples of the solyent are Wate{.l(lin%[ludin :
SUPIESSIIE INCrease of 4 b pod glucose level, an actign for activating the m%abohsm of

j€ctable water, hormal salthe and a Ringer solution), alcohot, propylene
bra%#é%?llé BIYEIRIeNS alePlisSTANG RluGor.ol Qlve: S AN CRHRR AP R hess, 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.
H,NCH,CH;CH,COOH
Examples of the solvent are water (including injectable water, normal saline and a

Ringer solution), alcohol, propylene glycol, polyethylene glycol, sesame oil, com oil, olive
o1l 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, tricthanolamine, 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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[0033] Examples of the electric conductivity adjustor are ethanol and
isopropanol. 20 [0034] Examples of the dissolution assisting agent are
polyethylene glycol, propylene glycol3D-mannitol, trehalose, benzyl
benzoate, ethanol, isopropanol, tris-amino methane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate, sodium salicylate and

sodium acetate. [0035] E | ft di t t )
chl G AT St TR 2 S TP SRt BB e polymer
lecithin, henzalkonium chlorjde, b thonium 8 chloride, f ti
(sucydit REHE PR TS8R, AR o AR Bl (e el
olyvinyl alcohol, poly(vinylpyrrolidone), sodium carboxymethyl cellulose,
e oS A BT AR o L TRy b LT S e oxspropy!
hydraoxypro cellulose), Polysorpate, and polyoxyethylene-hardened
col Yt DR AL RIS N B Gre Sodiom chiorice
in, D- itol, D- sorbitol and gl . [0037].A I the .
00 e R i (SR HEUEHG FGSIAGE: SUMALE Cb i gPamniol, D-
sor?% te.éO?SS An example of the indolent agent is benzyl alcohol. 10
3 @T. cOse

§§11mp es of the antiseptic are parahydroxybenzoic acid esters,
orgbutanol, bengzyl al |, phenetyl.alcohol,.dehydroacetic acid,and
00 BT D TS e P o LA oG P e, cceate
Car{)%(r)ﬁtg I%x%rrgpées of the colorant are water-soluble coloring tar dyes such
2% food dpyes including food red No. 2 or 3, food yellow No. 4 or 5 and

o085 SYENR A SBHON JSleks ey gughge lminum o of

[0039] Examples of the antiseptic are parahydroxybenzoic acid esters, chlorobutanol,
benzyl alcohol, phenetyl alcohol, dehydroacetic acid and sorbic acid.

[0040] Examples of the antioxidant are sulfite and ascorbate.

[0041}] Examples 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 dves, 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

appropriate. Furthermore, the spray agent is applicable to both a case where the spray
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such as (3-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, 20 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
amQpRt ittt 181 fige AR ANRE Y tRES ARG AR iB grisherhimesitlof for
of GABA can be taken into a body and the liquid properties of the spra){
exampliat s dew 489 SASE IS A HRESOTIMIS &5h e 08 appr SPRAteth the spray

Furthermore, the spray ?S?ent is. applicable to both a case where the spra

agert 1Rl GRISREEIN IO RS R ARG Wit AP Sp R QY MErRtitHed 1R RFLfRn the
o A R hem S R T T e
S S R N, Ao g i 3 s
ey lprdh SR B SRS, TR DA o hla SR Pkt thbvent of
ety o OBl CnE ARt b Er e GhACH bl SRACPAAES o 0.1
R S0 D e e T ERGSB s

of prefer b\%S through,1000 lts/cm and more preferably 100 through
cor 58%1 csrr% }1&9&?% c%@ét%&i%?ﬁ%alls in this range, the state of spraying

[oogé(ﬁ]Z@E‘%’ﬁ%@”&é&ﬁ%ﬁ%@éﬁ&@a 18 '3 9e At s M RIMEb AN IREN GG more
preferably 100 through 300 ps/om.  When the conductivity falls in this range, the state of
spraying the spray agent is so stable that no large particles are formed, and hence, adhesion
of particles onto the tip of a tubular spray nozzle, that is, one factor of clogging, can be
avoided. In order to reduce the conductivity, it is necessary to increase the proportion of
petroleum in the agent, and the upper limit of the proportion is restricted by the Fire
Services Act, and therefore, the aforementioned range is more preferable 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 ¢cP. When the viscosity falls in this range, a problem such as
clogging 1s minimally 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, increasing the applied voltage or increasing the
conductivity, which is not preferable because ozone may be generated or the proportion 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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of particles onto the tip of a tubular spray nozzle, that is, one factor of
clogging, can be avoided. In order to reduce the conductivity, it is
necessary to increase the proportion1gf 15 petroleum in the agent, and the
upper limit of the proportion is restricted by the Fire Services Act, and
therefore, the aforementioned range is more preferable for obeying the
law. [0046] This spray agent has a viscosity of preferably 0.1 through 5.1 _
for ypaymeHserBeterabiy ¢ PIRYOIIRCO & PUNVHCRF thie AfRBistyPraNeded in an air
this range, a problem such as 20 clogging is minimally caused in the
COH@&‘H}FH |é§‘falﬁliﬁéft?a°é§5\)0ﬁ§?§ttﬁéa§ﬁpd§# SRASHL isBPPEPEHERISIRGA nployed by
tubular spray nozzle of 0.4 through 0.6 mm, even when the viscosity is )
the prgpy ACAPrde dBFerBle. Brdkambie SR @asifty bhls dpphstevolagiserelectric
increasing the conductivity, which is not preferable because ozone may
SYSUBRL LRI SRS B HEE PP BRI IEM 8BHBRFKST the like in the solution should
be increased. 25 [0047] The spray device is, for example, a nebulizer for
[004fe i inpTANETSE BORREPEABRENA 6 FAS AR HES PR difiantherrgy agent
space of a human or an atomizer provided in an air. conditioner for
can §ﬁ§§yi fg'the BprapLpdmaicfouRrebatabsodsdyiherspsamtihslisaeter of the
by the spray. devige.is, for example, a ultrasonic system, a bubble-jet
sprag@églt g

SRV dS SBIECIRBH Sy SHeth, 4! ACEOSEatlESROMIA g pBEaNT Ot particle
s RSB O ey shenn e by g e g
oG RS MRS e e Spved SO S UG
o BSOS S ne s R S s TG 1
note%f)&%?qgg tllgapxg'}cntarﬁ? i%él‘?erf the GABA into a body is approximately 1000 mg per
day, and in the case where the spray agent is sprayed in a room space, the spray agent is
sprayed per day in an amount corresponding to approximately 10 g of the GABA.
f0049] In the atmosphere modifying method for a space described above, since the
GABA solution is sprayed in a room, the GABA is taken by absorption through nasal
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 barrier, 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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10 in the space attained by spraying the spray agent is 10 g/m3 through
100 mg/m3. It is noted that the maximum intake of the GABA into a body
is approximately 1000 mg per day, andl in the case where the spray agent
is sprayed in a room space, the spray agent is sprayed per day in an
amount corresponding to approximately 10 g of the GABA. [0049] In the
atmosghere.mo@ifying method for a space described above, since the 1

) 3
2 PERBA SHIGRIOS IS LhiyEq fane FaBALomalEeEANE take R1B)kissubptisht high for a
throygh nasal mugosa or a lung, and hence, the GABA can be taken into
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[ ranasal cavity through nasal mucgsa so as tg enter not only blood
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not pass. throu cerehral blood vessel barrier, and hence, not an
ageﬁhﬁ%%@@%ﬁ%ﬁ?é%éﬂ iﬁﬁ%ﬁg%ﬂiﬁ { itself can be taken into a brain.
51] Furthermore, since the GABA is absorbed through nasal mucosa or
00T BBESHER pB oot F BT Jo P o0 A S ong o the
em %EEU h th?tﬂgst ass of a liver can be avoided. 25 [0052] Moreover, in

e casne‘t WHEFETHE ERBA solution is sprayed in a room space while 11 a

is sleeping therein, th tion qf the GABA in blood can b
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0 hormone can b elerated. [0053] Next, the architecture of an
Sng[ ;qlﬁg)staé}%scﬁrrgf/ggg\r}ﬁ:@ ﬁi‘ed for spraying the spray agent including the
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electrode holder (40) and a ring electrode (35).

[0057] The solution tank (20) is equipped with a hollow tank body (21) having an air
vent port (25) on a top thereof. A tubular portion (23) projecting in a horizontal direction
is provided in a lower portion on the front face of the tank body (21). The tubular portion
(23) 1s 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 mum 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
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[0055] This electrostatic spray device (10) includes a spray cartridge (15),
a power supply (16) and a control unit (17). [0056] The spray cartridge
(15) includes a solution tank (20), a nd2zle unit (30), an 10 electrode
holder (40) and a ring electrode (35). [0057] The solution tank (20) is
equipped with a hollow tank body (21) having an air vent port (25) on a
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electrode. 25 9] The electrode holder (40) includes an‘inner c

eleéﬂi‘ab@%?Qt%tgfo%&ﬁ‘?{e&%i\(é@rﬁ%&ﬁntric with each other having a

space therebetween and connected to each other at their bases. The

oA B )l R A . v
supPIR(18g shape

[0062] When the ambient temperature is reduced, it is apprehended that the viscosity of
the spray agent stored in the tank body (21) is increased so as to clog the spray nozzle (31).
Therefore, the tank body (21) may be provided with a heat insulating mechanism such as a
heat insulating material or with a heating mechanism such as a panel heater.

[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 preferably 0.1 through 5.1 ¢P and more
preferably 0.1 through 3.0 ¢cP. The conductivity is preferably 50 through 1000 ps/cm and
more preferably 100 through 300 ps/ecm. 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 level (51) within the tank body (21) and the tip of the spray



10

15

20

25

and having a terminal portion (36) made of a tongue and extending
sideward is externally 5 fit on the periphery of the tip of the outer cylinder
(42). [0060] The power supply (16) is BBDC high voltage power supply.
The power supply (16) is electrically connected to the spray nozzle (31)
through the terminal portion (33) of the nozzle holder (32) at its positive

termipal and to the terminal orton 6) ofthe ectrode (35) at its
nozgle i d e SIS %ﬁ‘ U T IPPRIES S TELR Of the

forc on/off switching of the power supply (16). [0062] When the
Spr%?ﬁﬂ?@f térﬁéerature is reduced, it is apprehended that the viscosity of
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B A 50 IR v
dro%%f@a@ Yie{}fg' %Er‘ﬁ’il'a&ﬁ%@é‘ ‘ﬁ@f?éjé’ c(ﬁ']ﬁ(?iﬂdtﬁgeaﬁ&(&{&% %Bﬁaeysiligped gas-liquid
interface (52), so as to be supplied in a room space. A person staying in the room inhales
the droplets of the spray agent together with the air when he/she breathes. In order to
allow the droplets included in the inspired air to reach air cells of the person, the particle
diameter of the droplets is preferably as small as 10 um or less and more preferably 5 pm
or less.

[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 nozzie (31) can be prevented.
[0067] Next, operation control performed by the control unit (17) of the electrostatic

spray device {10) will be described.



10

15

20

25

nozzle (31), the spray agent contained in the tank body (21) is supplied to
the tip of the spray nozzle (31). [0065] When the power supply (16) is
turned on, a potential difference of, fofe£xample, approximately 3 through
7 kV is applied between the spray nozzle (31) and the ring 5 electrode
(35), so as to form an electric field in the vicinity of the tip of the spray
nozzle (31). Also, the spray agent contained in the spray nozzle (31) is
(0088 ariPethis ides iR REYECERE ddfdcidy iﬁ%‘é"&éﬁ%&)ﬂ bhacgagaiguiee spray
interface (52) at the tip of the spray nozzle (31). Then, at the tip of the
OPIRERY FYV1E TREY, AEEG Y- fRUP IR adutsie, Uk 3rasia Beeenipe when
as shown in FIG, 7A, and a part of the spray agent is changed into 10 o
the rOpfaRURETY £ﬁ@)§bf§f’&§8ﬁﬁﬁ‘e§%ﬂﬁé}ﬁ]@3 BHIHERG theagRsRsRRSUPPly (16) is in
cone-shaped gas-liquid interface (52), so as to be supplied in a room
an g ﬁé%t.eﬁ) Tr‘§‘i’)f|‘=7‘staying in the room inhales the droplets of the spray

nt together with the air when he/she breathes. In order to allow the
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i particle diameter of the droplets is greferabl as small as 10 m or less _
e B PEraTam L AR bp 18Rl OHAT WAtk tha Bbier BibpAaeeer unit
._turned,off, the spray nozzle and the ring .electrode (35) attain the
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spray nozzle (31),.a,state where the surface tension and the liqujd . .
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st 7%fg]nd therefore, the 20 aqueous solution never flows out from the tip of
mﬁwe sp?e%?rﬁg'zzle (31). Specifically, even when a liquid pressure of, for

O TR T (T AT
pregi&ﬂ%:f ‘Eg%es Qﬁ%ﬁe@%z!ﬁe(%i)a?%ge%? 1%';"%}{3 rs];t)%g}'/ nozzle (31) is changed in accordance
with the height of the liquid level (51) within the solution tank (20). Therefore, the duty
ratio is set in accordance with the height of the liquid level (51) (so that the duty ratio can
be lower as the liquid level (51) is higher), and thus, the concentration of the GABA in the
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 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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[0067] Next, operation control performed by the control unit (17) of the
electrostatic 25 spray device (10) will be described. 14 [0068] In this
electrostatic spray device (10), the cofitrol unit (17) controls the spray
operation for the spray agent by controlling a duty ratio, that is, a ratio
between time when the power supply (16) is in an on state (on time) and
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[0073] Next, control for an in-sleep operation mode performed by the control unit (17)
will be described.
[0074] In this electrostatic spray device (10), when the in-sleep operation mode is
selected, start of sleep of a person is detected by a sleep detecting sensor (not shown)
connected to the control unit (17), so that the 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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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 étectrostatic 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 25

[ of, for example, 0.1 through 10.0 Hz) for
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by é%obﬁl;lxgwn) 15 connected to the control unit (17), so that the spray of the
spray agent can be controlled to start when a given period of time (of, for
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solution are comparatively large and most of them are 25 pm in the spray by the nebulizer
of the ultrasonic system and the spray device of the ink jet system while the particle
diameters are smaller and most of them are I pm or less in the spray by the spray device of
the electrostatic atomizing system. In the absorption through a lung, a particle diameter
that can reach an air cell is 1 through 2 um and the optimum particle diameter is said to be

0.1 um. 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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time elapses after starting sleeping, the discharge of the growth hormone

can be thus effectively accelerated. %9 [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(f ARNIK jet 25 system and a spray

device of an electrostatic atomizing system, and a patrticle size 16

distsigtion @fthe spsayre spluion obtaigeddrneqehyspgaytisampaisingd bylution

using a QCM cascade impactor and a DMA (differential mobility

incladialyger). The measurement is performed in a position away from a

spray port by 2 through 3 cm. [0077] FIG. 1 shows the relationship
between particle diameters of the sprayed solution 5 and their ratios
obtained by using the nebulizer of the ultrasonic system, FIG. 2 shows
that obtained by using the spray device of the ink jet system and FIG. 3
shows that obtained by using the spray device of the electrostatic
atomizing system. It is noted that FIGS. 1 and 2 show results measured
by the QCM cascade impactor and FIG 3 shows results measured by the
DMA. 10 [0078] It is understood from these diagrams that the patrticle
diameters of the sprayed solution are comparatively large and most of
them are 25 m in the spray by the nebulizer of the ultrasonic system and
the spray device of the ink jet system while the particle diameters are
smaller and most of them are 1 gm or less in the spray by the spray
device of the electrostatic atomizing system. In the absorption through a
lung, a particle diameter
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15 that can reach an air cell is 1 through 2 m and the optimum particle
diameter is said to be 0.1 m. Theref%e, among the spray devices used in
this example, the spray device of the™ electrostatic atomizing system is
suitably used. Industrial Applicability 20 [0079] As described so far, the
present invention is useful for an atmosphere modifying method for a

soluROGY-SRAGR BP0 AREHRES AR SRRy g e anghalspiaycdeyiesiiged
in the atmosphere modifying method. 17 CLAIMS 1 A spray device used
for sREAVING Ak SPARE] & SPAY Ggenkeemprising a solution including a 5
10 15 20 25 18 solute of y-aminobutyric acid dissolved in a solvent, the
spraysgeyiee samprisindasdutentdokdorhbldiogtheispraynagentha the spray

spray nozzle provided to communicate with the solution tank so that the
ageSPIAYRIRAt IS sURP et ffem:dhle, solution tank; 5 a power supply for

applying a charge to the spray nozzle so that the spray agent is sprayed

frora theveprayozsteamiding a charge to the spray nozzle so that the spray agent is
sprayed from the spray nozzle; and

a control unit for controlling the spray of the spray agent from the spray nozzle by

controlling on/off switching of the power supply and controlling a duty ratio which is a
ratio between time when the power supply is in an on state and time when the power
supply is in an off state.
2 The spray device of Claim 1, wherein the spray nozzle has an inner diameter of 0.4
through 0.6 mm.
3 The spray device of Claim 1, wherein the control unit controls the spray of the
spray agent from the spray nozzle by setting the duty ratio to be higher at the start of spray
than in a steady spray time so that the spray amount per unit time is larger at the start of the
spray than in the steady spray time.
4 The spray device of Claim 1, wherein the control unit controls the spray of the
spray agent from the spray nozzle by setting the duty ratio to be lower as a liquid level of
the spray agent within the solution tank is higher so that the spray amount per unit time
increases as the water level is lowered.
5 The spray device of Claim 1, wherein the control unit tarns the power supply on/off
repeatedly for a given period of time with a given frequency at a given interval.
6 The spray device of Claim 3, wherein the given interval is 1 through 10 minutes,

the given period of time is 5 through 20 seconds and the given frequency is 0.1 through

10.0 He.



a control unit for controlling the spray of the spray agent from the spray
nozzle by controlling on/off switching of the power supply and controlling
a duty ratio which is a ratio between tifne when the power supply is in an
on state and time when the power 10 supply is in an off state. 2 The
spray device of Claim 1, wherein the spray nozzle has an inner diameter

of %et%%gﬁegiéeméﬁﬁhﬁ gﬁ@gr%ﬂ?ﬁgglglaim 1, wherein the control

unit controls the spray of the spray agent fromthe spray nozzle by setting

the dufyraindoibg Lalsr Ahiester AlsriakoladhanHe:& SIRad%iREAYnit starts

time so that the spray amount per unit time is larger at the start of the

spraydhamin g sigasly spraviihent The sriay fewcenei =10 dower supply on
wherein the control unit controls the spray of the spray agent from the
SPrayaazzle Ry setingthe gty r@i‘é@sté% bgilowgk ag-gliqutiddevelaf thethe sleep
spray agent within the solution tank is higher so that the spray amount per

unit {ime ;20 dpgseases as the water level is lowered. 5 The spray device

of Claim 1, wherein the control unit turns the power supply on/off

repeatedly for a given period of time with a given frequency at a given

interval. 6 The spray device of Claim 5, wherein the given interval is 1

through 10 minutes, the given period of time is 5 through 20 seconds and

the given frequency is 0.1 through 25 10.0 Hz. 19 7 The spray device of

Claim 1, further comprising: a sleep detecting sensor connected to the

control. unit, wherein the control unit starts the spray of the spray agent

from the spray nozzle by turning the power supply on



when a given period of time elapses after the detection of sleep by the
sleep 5 detecting sensor. 20 Abstract A solution including a solute of
y-aminobutyric acid dissolved in a sol&nt is sprayed in a space.

Abstract

A solution including a sclute of y-aminobutyric acid dissolved in a solvent is

sprayed in a space.



