13 OCT 2004 Debuggi ng Met hod of Expelling Harnful |nsect by Chem cal

Vol atilization Technical Field The present invention relates to a debuggi ng
met hod of ex- cluding or expelling a harnful or noxious insect byigEhIiR
volatili- zation that is high in repellent potency, allows the potency to
last for a long tine and |s iﬁpable of evaoratlno or volatilizing the

chem cal at a roomBehnes 3 Se.18 dhi®éht of energy.
Background Art There has also been knomm an electric nosqui t o-r epel | ent
utensil as a neans to expel _boxChamical Walatilitatiipgect s such as nos-

quitoes. This apparatus has a mat or core inpregnated with a chem cal and
is operated with a power supply available in a house and con- verted into
thermal energy to heat the mat or core, thereby thermally volatilizing the
chem cal . ThikniRgRR$eignOwever, has the inconvenience that it cannot be
used where the power supply is unavailable. In order to resolve this

problem a study pg, fpﬁe@@ﬁ% GnbenteYelORte teoatmlfgﬂﬁg%'emo& epekkent

apparatus powered w attery to ob- tain heat energy sufficient to
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cgnsunes up quitkly IS now the situation that 1t is to make
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i npregnated with dlchlorvos mhlch is an organo-

Background Art

There has also been known an electric mosquito-repellent
utensil as a means to expel noxious or harmful insects such as mos-
quitces. This apparatus has a mat or core impregnated with a chemical
and is operated with a power supply available in a house and con-
verted into thermal energy to heat the mat or core, thereby thermally
volatilizing the chemical. This means, however, has the inconvenience
that it cannot be used where the power supply is unavailable.

In order to resolve this problem, a study is en route to develop
a portable mosquito-repellent apparatus powered with a battery to ob-
tain heat energy sufficient to thermally volatilize a chemical. A bat-
tery used by such an apparatus consumes up quickly and it is now the
situation that it is hard toc make the apparatus practically usable.

Because any of allethrin, d,d-T80-prallethrin and the like
which is an 1insecticidal technical product used for the mos-
gquito-repellent apparatus has low volatility, so that it needs more en-

ergy to be volatilized.



phorus chem cal and hung in the air, and a nethod in which such a gﬁﬁ- ﬂmer
is accommpdated in a receptacle to allow the chem cal under the f] Q- hd
force to volatilize and diffuse. However, the use of an orga- nophosphorus
chem cal to expel harnful or unhygienic insects has nmet wth cqnsuners
resi stance from riDsbuggireafettpodiar wnessd tihede Ha§EPt HhdepdiEnEYSof these
met hods has been found satisfactory. Accordingly, on paying an attention to
t ransf | ut hrgsblean pycbedeshrior cxelvartecal mashpEhni ¥yl &t iH0&0Rt c4TF6bm
tenperature and less harm ful to nmen and beasts, a debuggi ng apparatus is
bei ng devel gp@dad 9f awhisth i@ iporeops tedrwitbrdic njor egmathdeh up tap PFgadotheni cal

is ventilated wth an air flowfroma fan to volatilize and diffuse the
active i ngredirestchemtir apphrag is thagihead # tboeid SR SUED 2t ai n
har nf ul or noxious insects such as nosquitoes, but_ its expe qug efficacy
so far not nierys asufrhinoileted &s ayecepiasloteldd oot hrarbe byt o gpnqaiet it
insufficiency in expelling efficacy, there is no choice but to nake | arger
in size thefanar wiet fdiceakelatitizé mpdeiffusk e Haweren tharyer chad GRg2 of t he
chemcal. It should al so be nentioned that a debuggi ng apparatus or

utensi| capsdyl®sphomal ateinticzhtd enpelthar miydmy amkyeiedt 6 es &b PERURSY | ndi ng
frequent opportunities of being used outdoors or in a field is nore port-
abl e or handithasorishe:eappessastas corfromeriet Iinjsefesied v erenegs fhsge daghever

with the chem cal described above, the problemwth the size of the ap-
paratus or amdmsgithenpé thwktmeathadsdiaschpensocat drhigfaLtort: is an object of the
present invention to provide a nethod of debugging b hem cal

vol atilization thatccaakeslya debaygieng dpiih g% té%fi‘/%f%"t%‘dé’buiélpﬁ’rg'nal ler in
size, that allows an active ingre- dient to thernal%ﬁﬁvol [iLize not only

by el ectri ctiyeit phemisal, Bhick isotmertileat 8 rep tLSEBER ess hHarm

_ _ f el ire “using a
Roredi ont (8 Vord RRS&<eptmt Ssbisy? EPetisbtns Bt HEv T RS fon
which a porous carrier impregnated with this chemical is ventilated
with an air flow from a fan to volatilize and diffuse the active ingredient.
The apparatus has been found effective to certain harmful or noxious
insects such as mosquitoes, but its expelling efficacy so far not very
sufficient as yet. In order to make up for the insufficiency in expelling
efficacy, there is no choice but to make larger in size the carrier to make
it impregnable with a larger amount of the chemical.

It should also be mentioned that a debugging apparatus or
utensil capable of volatilization at a room temperature and thus finding
frequent opportunities of being used outdoors or in a field is more port-
able or handy as the apparatus or utensil is smaller in size. However,
with the chemical described above, the problem with the size of the ap-
paratus or utensil are left unresolved.

Accordingly, it is an object of the present invention to providea
method of debugging by chemical volatilization that makes a debugging

apparatus advantageously smaller in size, that allows an active ingre-

dient to thermally volatilize not only by electric heating but at a lower



The present invention provides in a formof inplenentation thereof a
‘debuggi ng nmet hod of excluding or expelling a harnful or nox- ious insect by
chemi cal volatilization, characterized by using a prepara- tion containing
‘a chenical which is non-organophosphorus chenical and which is hilghll 308
vapor pressure than d, d - T80 - prallethrin and higher in debugging
potency than transfluthrin. According to the present invention, using a
chem cal prepara- tion which is higher in vapor pressure than d, d - T80 -
prallethrin al- lows an active ingredient to thermall¥ volatilize not only
by el ect riecnpereduragub\ie & Warwwer Peekpor At Uy echrnifg! amadera! pakked with
chem - cal material. Also, a battery nmay be used to rotate a fan and to

al | ow an fuathéwehahgeewienentastivg mere iy tvict hola tilisrdseoREaTE@ WSYY t he f an.
Further, an active ingredient can be volatilized spontaneously and thereby
a debugging can be carried out where a power supply is unavail able.
Further, high debuggi ng potency of a chemcal for use in the present

i nventi ormDf i Singlihentibem cal effectively in a reduced anount,

D Rlddure o e
enables its carrier or carriers to be reduced in volune, and nekes a
debuggi ng appar atHs pdéant ageedsion prevides im asi@en dfoipabdmentutiportabl e
or handy. These and other features, objects and advantages of the pre- sent
inventi ongpMrkbhf RELHE HRE EmEERAH b e RAIRAL €N rteXpleNAB @ a0hadivdihar yioxski Il in
the art fromthe following detailed description of the preferred -3- 13 OCT
2004 for _rﬁ%ugfin%@ppg&%@trnitcgﬁﬁrsgtﬂ@ﬁaﬂibhP@Bﬁﬁd&drﬂz@dtﬂ}euvﬁé ausegham ng Fig
ures. Brief Description of Drawings In the acconpanying drawings: Fig. 1is
a graph tg} dapiGlis ROLIENGIAT WRikh kiR - of B e hot Rc bRk fiakapawdluct s
under test in an embodi nent of the present inven- tion.

which is higher in vapor pressure than d, d - T80 - prallethrin and

higher in debugging potency than transfluthrin.

According to the present inventicn, using a chemical prepara-
tion which is higher in vapor pressure than d, d - T80 - prallethrin al-
lows an active ingredient to thermally volatilize not only by electric
heating but at a lower temperature using a warmer packed with chemi-
cal material. Also, a battery may be used to rotate a fan and to allow an
active ingredient to volatilize with a wind created by the fan. Further,
an active ingredient can be volatilized spontaneously and thereby a
debugging can be carried out where a power supply 1s unavailable.

Further, high debugging potency of a chemical for use in the
present invention permits using the chemical effectively in a reduced
amount, enables its carrier or carriers to be reduced in volume, and
makes a debugging apparatus advantageously smaller in size, compact
and portable or handy.

These and other features, objects and advantages of the pre-
sent invention will become more readily apparent to those of ordinary

skill in the art from the following detailed description of the preferred



Best Mobdes for Carrying Qut the Invention An explanation is given in
-respect of an enbodi nent of the pre- sent invention. In order to provide a
sati sfactory nmethod of debuggi ng noxi ous or harnful insects by

vol atilization of a chem cal which resolves prob- lens in the pri@rucér?ﬂmas
di scussed herei nbefore, the investigations of the present inventor
indicate that |ines, vapor pressures and debugging potency or efficacy of
chem cals nust primarily be taken into account. |In order for such a nethod
to be practical, it has also been nade clear to be essential for the sane
to sati sffertdieof eqlbiodement shetedfets Hehowatdd)in thaes robuCdenivcag Siguch

chem cal s as di azi non and di chl orvos have for |ong been well known as

or ganophogphorus insecticides. These chem cals have been processed into a
powder material or an oil solution or enulsion as an epidem c prevention
or agricultural chem cals. Amobng organophos- phorus chem cals, dichlorvos
which is volatile at a roomtenperature has also been made available in

t he ”arkQngﬁlhﬂﬁxgﬂﬁﬁﬁkﬁlxﬂﬁiﬂmﬁt as a -4 13 OCT 2004 volatile chemcal is
inpregnated in a resin for relfease into the atnos- phere. \Wile product
chem cal s using Pﬁgﬁgggggﬁggﬁ&ﬂ§ gpg@q§%;s have been manufactured and sold
on official approval s or pernissions, there is an unfillable gap in

opi i on bet veen kel 3,30 £ONSHIRT 481 9P3 ANAED LRG3 IRYIBRLubas been

br ought about by Sone 'Eondlner grou ppose the use o

or ganopho orus, chem cal. Under .the _cir ces, _pract.l of a
debuggi ngEelr%rEflﬁ%% Bryoglc\gcgllé?%leg% il 22cY ggaﬁ%% ﬁg tthtghfheg'e?i?wlgg??on

permts rgfraining from usi ng an organo- phosphorus chem cal. (2) Vapor
pressure A°Bhenmical for use in this aspect of the present invention should

have 'a vapor pressure nore than that of d, d - T - 80 prallethrin.

ut v 101

An explanation is given in respect of an embodiment of the pre-
sent invention.

In order to provide a satisfactory method of debugging noxtous
or harmful insects by volatilization of a chemical which resolves prob-
lems in the prior art as discussed hereinbefore, the investigations of the
present inventor indicate that lines, vapor pressures and debugging
potency or efficacy of chemicals must primarily be taken into account.
In order for such a method to be practical, it has also been made clear to
be essential for the same to satisfy the requirements stated below.

(1) Lines of Chemicals

Such chemicals as diazinon and dichlorvos have for long been
well known as organophosphorus insecticides. These chemicals have
been processed into a powder material or an oil solution or emulsion as
an epidemic prevention or agricultural chemicals. Among organophos-
phorus chemicals, dichlorves which is volatile at a room temperature

has also been made available in the market in the form in which it as a



This requirenment not only enables a chemcal if heated to vola tilize at a
| ower tenperature but al so enables a chem cal to spontane- ousl y vol atilize
or to be volatilized by the force of a wind created by a fan. ﬁﬁc &dﬂf
requi renent permts a chemcal to volatilize with a m ninmum anot B
‘energy. (3) Potency to exterm nate noxious or harnful insects A chem cal
for use in this aspect of the present invention should have a potency to
debug that is higher than that of transfluthrin. This requirenent enabl es
a chemcal to be mnimzed in volune. At this point it should be noted that
t he ternmsroldebeighearidal Texherag nated” iramner assedoheréd asennttooti ey at momean
"kill" in the narrow sen- se but to nean "knock down", and "expel" or
"drive oyherkl GWhae $R36EcH fheMtiath wBUNRBr DSt dithdsp hexiistiBinicdls hidree i nsect
is a nosquito, they are also wused to nean stop it from bl oodsucki ng. Thus,

the termyQet ﬁﬁ%?a@ﬁur‘eé and sXdTo R Qb o1 af £ £a6MTs ot @ edelbgidnar Aheke OF
noxi ous insects" is intended to nean a power to keep the environnment in

whi ch hur{@“ar?%xﬂlgllhﬁleug ﬁ ﬁegpﬂ{lonuﬂémé)erl?%eblyerishﬁnﬂ NeeGhsned grohpsl d al so
be noted that e term mful  or noxious insects" are used herein not

only to HYBLENE BROS UG a8 ddid G50ARH 1 MR bOCSRbt el Stmbp MEAN
di sconf or u S suc as ¢hicro- hom d whi ch give disconfort to human bei ng.
I n order 9 coflrmt r S t w
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(2) Vapor pressure

A chemical for use in this aspect of the present invention
should have a vapor pressure more than that of d, d - T - 80 prallethrin.

This requirement not only enables a chemical if heated to vola-
tilize at a lower temperature but also enables a chemical to spontane-
ously volatilize or to be volatilized by the force of a wind created by a
fan. Thus, the requirement permits a chemical to volatilize with a
minimum amount of energy.

(3) Potency to exterminate noxious or harmful insects

A chemical for use in this aspect of the present invention
should have a potency to debug that is higher than that of transfluthrin.
This requirement enables a chemical to be minimized in volume.

At this point it should be noted that the terms "debug” and
“exterminate” are used herein not only to mean “kill” in the narrow sen-
se but to mean “knock down”, and “expel” or “drive out” from a space in
which-human being is existent. If the insect is a mosquito, they are also

used to mean stop it from bloodsucking. Thus, the term “potency” or



tests 1. Prelimnary tests (screening tests) In order to understand if
-pyrethroid technical products AL B, C D, E F, G and H whose structural
formul ae have not yet been elucidated are usable chemcals for a chem cal
vol atilizing debuggi ng method ac- cording to the present invenﬁi)ﬁlﬁv hpey
were subjected, together with existing pyrethroid chem cals, il
conpar ati ve debuggi ng efficaci ous- ness tests and conparative vapor
pressure tests. First, debugging efficaci ousness tests were perforned. For
the criterion of judgnment to conpare degrees of efficaciousness, the

ef fect of“effitond Swckeng byprmfsfuirtmesocot inatesivas iateopd et toGnethiss, the
followng -- 6 13 OCT 2004 efficaciousness tests were carried out.

Conpar at ipeavdeboidgienpatief Eheachaisitess wiash shiSanpl leielgersi cahsrmsddomere: d,
d - T80 - prallethrin, transflu- thrin, dl, d - T80 - allethrin, d-T80 -

f ur amet hnjdinjhesablahbringe ard1€8ho WRNE Vol 1 nand fhatetHy tirth t Behniiclal
products A, B, C, D, E F, Gand H Sanple insects used were fenal e adult

st egonyi & ,yMSHABE08Sec A Sy RldbRPishusdt &flyReRkhhl By fispelded such
phonetically) series 6" to 91h after energence. Sanple chem ca

vol ati i zjng;d O Al Iyéé[{mt@es! bAkiatsd VP8 &l eaidch & fo FOBARE QchaRethient
utensil, a liquid agent (referred to below as "sanple |iquid") obtained by

dil uti ng A6 Ot hGiSaMpl &AM G auMbhibadagol vent in a varying

concentration was allowed to v tilize. Method used for tests: A test was

conducted in twoy,8,64LA MBhfirbd 3 ﬁ%ﬁgtﬁgg?’onﬁ\%_ B eBold £3bIRNAL oZONe and

the other as a non- treatnent zone, in a no-wind State and at a

constant ;00Mm { &/ ?%ggﬂgﬁaﬁggeﬁ%@i&veﬂﬂo he dt [£atIERt 10N sehllk &8 £ages

each with a rat con erein were placed equidistantly spaced apart
(about Zoch%rigiclali'l (E&%nical product), three types of experimentation stated be-

low have been conducted. -
m Narrowing down chemicals (technical products) by pre-
liminary tests (screening tests);
M  Survey on vapor pressures of chemicals (technical prod-
ucts) by vapor pressure comparative tests; and
B Checking potency (efficacy) by chemical efficaciousness
tests
1. Preliminary tests {screening tests)
In order to understand if pyrethroid technical products A, B, C,
D,E, T, Gand H whose structural formulae have not yet been elucidated
are usable chemicals for a chemical volatilizing debugging method ac-
cording to the present invention, they were subjected, together with
existing pyrethroid chemicals, to comparative debugging efficacious-
ness tests and comparative vapor pressure tests.
First, debugging efficaciousness tests were performed. For the

criterion of judgment to compare degrees of efficaciousness, the effect of

blood sucking by mosquitoes of rats was adopted. On this, the following



center of the test room The nosquito repellent utensil placed on the
floor surface of the center of the test roomwas prelimnarily electrically
energi zed to operate, and to thermally volatilize each of the sanple |iq.
uids and funmigate the roomtherewith for a period of 30 minutes, 43diCTtZ8n
about 100 (one hundred) of sanple nosquitoes were released into the test
room After 2 hours following the rel ease of the nosquitoes, all these
sanpl e nosqui toes were knocked down by using a nosquito re- pellent mat,
and the nunber of the nosquitoes which had bl ood sucking -7 13 OCT 2004 was
count ed tefffdantbusmespriepior veomcarripd éwdsucki ng. I n the non-treatnent zone,
too, after the 2 hours of bloodsuck- ing, the proportion of bloodsucking
was foundCodprabtvefddbuegdsgekiingcipnevess teons was derived fromthe propor-
tions of blood sucking in the treatnment and non-treatnent roons as
expressed as theSimplovhamieduatdednweRatd df THbogsatletmgnprtexesilion =
(Total bl oodsucking propor- tion in the non-treatnent zone - Total

bl oodsuckitign paepartTenm - ianldthein,td-d80Onefir zoand)rin, Totadlethkopdsdokinng
proportion in the non-treatnent zone X 100 Al so, on the basis of these

amount's of e i@k hhd Jyiroth,and teak e al iobhordsuBKiMID pEeFeE izond, Han anount
of volatilization at a 50 %rate of bl oodsucking prevention (IC50 val ue)

and an anmount ofsygldd ithiZaki Wedatverd B e ratataftebbogdsuskipgitpseventi on
(1C90 value) are found and shown in Table 1 below Table 1 Bl oodsucking

Prevent i vey ARUNMLS p@Et u¥Ploat il hZ 811191 s piide £tHRINGY 1 7Ly )0Se 10€s 6Chediscal s
(i ncluding technical products) Chemcal IC5" Value Potency Ratio
after emergence.

Sample chemical volatilizing form: Using a liquid type electric
mosquito repellent utensil, a liquid agent (referred to below as “sample
liquid”) obtained by diluting each of the sample chemical with a solvent
in a varying concentration was allowed to volatilize.

Method used for tests: A test was conducted in two 8 straw mat
(13.2 m?) rooms, one as a treatment zone and the other as a non-
treatment zone, both in a no-wind state and at a constant room tem-
perature of 32 C.

In the treatment zone, three cages each with a rat confined
therein were placed equidistantly spaced apart (about 20 cm) in the
center of the test room. The mosquito repellent utensil placed on the
floor surface of the center of the test room was preliminarily electrically
energized to operate, and to thermally volatilize each of the sample lig-
uids and fumigate the room therewith for a period of 30 minutes, and
then about 100 (one hundred) of sample mosquitoes were released into
the test room. After 2 hours following the release of the mosquitoes, all

these sample mosquitoes were knocked down by using a mosquito re-

pellent mat, and the number of the mosquitoes which had blood sucking



| C y" Value Potency Ratio (primary body)(ng/hr)Etoc 100) (MY hr) (Fl oc 100)
d,d-T80 - pralle- 0.0081100.00.039100.0 thrin (Etoc)

Transfl ut hri n0. 043019. 00. 13429.2 dl,d-T80 - alle- 0.063012. 90. 4129@% @Erln
d-T80 - fu. 0.11706.90.27014.4 ramethrin Teral |l ethrin0.36502.21.100

Enpent hrinl. 13900. 73. 3541. 2 A0.0041197.10. 0079496. 8 B0. 0047172. 30, 0083469. 9
C0. 0062130. 60. 0112348. 2 DO. 046017.50. 183021. 3 EO0. 059013. 70. 174022. 4

FO. 12300. 60. 72405. 4 (0. 28902.80.89704.3 -g 13 00 2004 H 0.4020 2,0 1.2780
3A Wiile in Table 1 relative potency ratios with the potency of d, d - T80

-pral | et hivia’ dobin@eqd tagsadree tyzroberdiol A o6NOWLingOti ng that chemical s
which are nore efficacious than transfluthrin are AA Band C and d, d -

T80 - prallethrip, (5 ooh-8d ks ﬁ)tnteertoguﬁteth@X@Ithggoffb'i&fﬂstlﬂ:%
st andpoi nt of vapor pressure, it proves that chemicals (tech- .

ing, the proportion of bloodsucking was found.

A rate of bloodsucking prevention was derived from the propor-
tions of blood sucking in the treatment and non-treatment rooms as
expressed as the following equation:

Rate of bloodsucking prevention = (Total bloodsucking propor-
tion in the non-treatment zone — Total bloodsucking proportion in the
treatment zone) = Total bloodsucking proportion in the non-treatment
zone X 100

Also, on the basis of these amounts of volatilization and rates
of bloodsucking prevention, an amount of volatilization at a 50 % rate of
bloodsucking prevention (IC;, value) and an amount of volatilization at
a 90 % rate of bloodsucking prevention (ICs, value) are found and shown
in Table 1 below.

Table 1
Bloodsucking Preventive Amounts of Volatilization and Potency Ratios of

Chemicals (including technical products)

Chemicul 1C 5, Value Fotency Ralio 1C 4y Value Patency Ratic
{primary bady) {mp/hr} {Etoc 100) (mg/hr) {Etoc 100)
d,d-T80 - pratle- | 0.0081 100.0 0.03¢ 100.0

thrin (Etoc)

Transfluthrin 0.0430 19.0 0.134 29.2
d1,d-T80 - alle- | 0.0630 12.9 0.412 9.5

thrin

d-T80 - fu- [ 0.1170 6.9 0.270 14.4
ramethrin

Terallethrin 0.3650 2.2 1.028 3.8
Empenthrin 1.1390 0.7 3.354 1.2

A 0.0041 197.1 0.0079 496.8

B 0.0047 172.3 0.0083 469.9

C 0.0062 130.6 0.0112 348.2

b 0.0460 17.5 0.1830 21.3

E 0.05690 13.7 0.1740 22.4

F 0.1230 6.6 0.7240 5.4

G 0.2890 2.8 0.82970 4.3




to the pr

ni cal products) A B and C are usable for a |debuggi ng nmethod accord-

nosqui t oes from bl
pressure tests Next, by using gas chromatography, the various chem cals in-
cluding chem cal s

B d t b f '
debuggi ng effi cacivghélﬁégrs}fjﬁ‘lgg]gE'ggggvecg%grgidtagﬁm%ts tﬁgﬁg@e?gq%%wgr{fa ‘lethrin
ORISR T TS e e 1

tenperature rise of 5 'C per mnute up to a maxi numtenpera%ure of 250 'C
whi ch was hélediicler whigerrodnofe 5ffidatin s thwetBasdh bHan #r6c

filler used was nmade up of nethyl silicon polymer which 1is non polar.
shoul d al sd hedndt dd- T8at- psaldetlinie dBdad) seandarldtizabsatde c¥eld@ds nade
of sebacic acid - n butyl and added to confirmthat there was no
devi at i on iffo nethensonl phimeof vappDPeetBst, ib panmshdrat Feemirslodteahies for
the various chemicals are listed in Table 2 in the order of shorter to

| onger. Tahliealp Ghbmitehld, Betaadt ComreTimeb i far |a dohusziogmmebod @icemy|
t ol uam del6,5 Enpenthrin20.1 Terallethrin23.3 transfluthrin23.6 C24,5

(Etoc) as regards their vap
t enper at ur € corfdi t# ket hpby

2. Conp

ing to the present invention. On the other hand, allethrin, terallethrin,
furamethrin and empenthrin are not used for the debugging method
according to the present invention because of their lower effects of
preventing mosquitoes from bloodsucking rats than transfluthrin.
2. Comparative vapor pressure tests

Next, by using gas chromatography, the various chemicals in-
cluding chemicals A, B and C screened out by the foregoing compara-
tive debugging efficaciousness tests were compared with d, d - Ta&o -
prallethrin (Etoc) as regards their vapor pressures.

The gas chromatography test as its temperature conditions
had an initial temperature of 60 T, and a temperature rise of 5 T
per minute up to a maximum temperature of 250 C which was held
for a period of 5 minutes whereupon the process ended.

"The filler used was made up of methyl silicon pelymer which
is non-polar.

It should also be noted that as an internal standard substance
use was made of sebacic acid - n * butyl and added to confirm that

there was no deviation in retention time from one test to another.
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Retention times for the various chemicals are listed in Table 2

in the order of shorter to longer.

Table 2
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A25.1 B26.4 dl1,d-T80-allethrin26.6 d,d-T80-prallethrin (Etoc)27.1

-Phenot horin33. 7 Note that diethyl toluam de, not insect killer tech
product, was used to take data for reference. Fromthe test resultgaqﬁgdmm
in Table 2, it is seen that chem - cals A B and C in vapor pressure are
Fower than transfluthrin but higher than d, d - T80 - prallethrin, and are
thus chem cals which are suitable for use in the debuggi ng nethod
according to the present in- vention. 3. Conparative debuggi ng

ef fi caci[QUpNERR.kReL S Using chencals Aie8B and C screened out by the
prelim namgenttreast s, a test jn which theyliere volatilized qpnnfnnggug_y

(Exan'p| a Tgipliethy i i y "%3.§ vol-atiH—zed-as = J ted—t a

: tra in : : " = S—Storee

fan w ng e | were—carried, put- Exanpte—T(quatification as
spont anggus—votatitization chem cal 5) [Using chemcals A_B and C scrkeened

out by t{he prellmnarv tests, efficacileusness of each of them when all owed
to vol atli 80-g i ared w j

els—¢ ‘ ‘ 3 wh
al | owed ltégi: Tmfpg,anerrhmme.clmnm ISEROINLE S en
( Shnador eRt-aReeusty- 319.4_7|p| e—prepat att+ons—tchentcats| and
t heir cartfers—accordirng IU thepresent Tnvention). A Nnon- WOVeén

pol ypr opy&nehfiakieihy] (ohaasidey nbdém%ttskjllléetfr@nlqaénmd@qénﬁﬁall%d@.t?kq_t d.;
product nane RW2100, density 100 grams/nR2) - 10 13 O CT 2004 of 50 cm X 40
cmwas caatetbrwiefdreachhexane sol ution of 100 milliliter containing 1 %
(WV) of chemcal A B, Cand left to dry for 24 hours

From the test results shown in Table 2, it is seen that chemi-
cals A, B and C in vapor pressure are lower than transfluthrin but
higher than d, d - T80 - prallethrin, and are thus chemicals which are
suitable for use in the debugging method according to the present in-
vention.

3. Comparative debugging efficaciousness tests

Using chemicals A, B and C screened out by the preliminary
tests, a test in which they were volatilized spontaneously (Example 1)
and a test in which they were volatilized as subjected to a fan wind
power (Example 2) were carried out.

Example 1 (qualification as spontaneous volatilization chema-
cals)

Using chemicals A, B and C screened out by the preliminary
tests, efficaciousness of each of them when allowed to volatilize sponta-
neously was compared with that of transfluthrin when allowed to vola-
tilize spontaneously.

Sample preparations (chemicals and their carriers according to
the present invention):

A non-woven polypropylene fabric (made by Idemitsu Petro-

leum Chemicals Co., Ltd., product name RW2100, density 100 grams/m?)



(effective amount of chemical: 1000 nilligranms), Conparative preparation
.(chemcal and its carrier): A non-woven polypropylene fabric (nade by
Tdem tsu Petro- |eum Chemicals Co., Ltd., product nanme RW2100, densj H 1ﬁ@k
grans/n2) of 50 cm X 40 cmwas coated with a hexane sol ution of 1§§:ET
milliliter containing 1 % (WYV) of transfluthrin and left to dry for 24
hours (effec- tive anpunt of chemcal: 1000 mlligrans). Testing nethod:

ef ficaci ousness tests in a 8 straw mat room wth a volume of 33 nB In the
center of the test roomw th the volume of 33 nB (3.65 in X 3.65 mX 2.5

i n hi gh) of sackmcheni@akm earsr éertedsw ithepdreed nassdboive of\d80phaddéteds hung on
a hook suspended in the center of the roomto let the corresponding

cheni cal .yplakihgze % pwIvangoisiyichdra, aBper kad kft 3o dyufe. 27Heneaf ter, a
triangular net casing (20 cm X 20 cm X 16.4 cm high) of 16 nmesh nyl on net

cont ai ni ngerd0; (L 8M) o S8 EhaHW A T00DBRINLIROUER) MOSqUi t oes (Cul ex pi pi ens
pal |l ens) was placed as hung in an area at each of the four corners (spaced

fromthe wall swyfaces, ale 3,0) SLANE c¥mRQ1GH Ak ArbRirght of 150 cm from
the room floor an s exposed to the chem cal atnosphere. The nunber of

knock-douns W tfy gl 3pggyveh »oiyIEalyREL! R SXRASMIE bYasIORPRAY Pdtiq Lhe Toom

to calculate a val ue ng to the Bliss' probit nethod. A test

ves el 50,condugt 60| Pkeut 581 Qe RORALRI R, QRSEley AR pAMlsTAY cartier.

After theSt@syYEeE) 3 es chemcals were let volafilize - 11 13
OCT 2004 sRont aneousgy il WE LOATGOL i EUSLAN <HIGARA! 8t 0o @f1AGkC. The

same ted S'repea at given intervals and efficaci ousness was then ex-
Zg‘dngfsg%%gﬁéiﬁqg:g FoStIS) 8F (181 G8LE 308 REOYH okp (TRBIGR0 G Aliék-Del ow
tive amount of chemical: 1000 milligrams).
Testing method: efficaciousness tests in a 8 straw mat room
with a volume of 33 m?
In the center of the test room with the volume of 33 m® (3.65 m
X 3685 m X 2.5 m high), each chemical carrier as prepared as above
was placed as hung on a hook suspended 1n the center of the room to let
the corresponding chemical volatilize spontaneously for a period of 3
hours. Thereafter, a triangular net casing (20 cm X 20 cm X 16.4 cm
high) of 16 mesh nylon net containing 10 (ten) female adult common
house mosquitoes (Culex pipiens pallens) was placed as hung in an area
at each of the four corners (spaced from the wall surfaces at a distance
of 90 cm) at a height of 150 ¢m from the room floor and was exposed to
the chemical atmosphere. The number of knock-downs with elapse of
time from the exposure was observed in the room to calculate a KTy,
value according to the Bliss’ probit method.
A test was also conducted likewise for the comparative chemi-
cal and its carrier.

After the tests ended, the samples chemicals were let volatilize



Tabl e 3 Rel ati on between El apsed Tine and Potency in case of Spontaneous
Vol atiliza- tion KT (mn) than in wth elapsed tine (hr) 13 00T 2004
01683365046728641051201341531681842016 604608 Sanpl e chemi cal

A6. 54. 55. 36. 27. 29. 68. 58. 89. 78. 911. 12. 11. 5 328850000760500 Sanpl e cheni cal
B8. 67.57. §foAfarfelou@8il8hd804dR. 69 G1AshB/tA37 85000000410 Sandlle sheni cal
C5.57.57.56.97.912.10.11.12.1 S. 20. 25.27.8 33558607050609070900

Transt | ut BgdnghsB; iatdd sh2gdenl 20y A8 284 Wironc HATAL03 G2060HOBAL040 Tabl e

4 Felafion bet ween El apsed |nﬁ and Potenﬁy :n caze of Spﬁntaneous

Vi o . . . . .

220235252 383803 51 546352 3603864034200 820804208642 Sanpl & cheri cal AL 3
.16 .17.18 .1 2427 . 3] ez 060 0 ' Bl ] -1
0.] 2.12.13.141 .356%29523%’].32@.55%.'"‘5"2g3g%s%oﬁ8@%%9%86&%8%@’6%%@?030%2rrp| e]

chemcal C3Q,.-------- Transfl ut hrin60 When the chemical is volatilized in
"a room ha%i'§ & volume of 33nm8 for 70 days, the chenical has an average
KT50 in mnutes is up to 7.92 to 1q.§E which is shorter than 16.82 which

is an average KT50 of transful uthri'd®lfndler the same condition. This is

supported in Table 3 a5, follas, 70 fays. ol early, Means, 4850 IR ...

Relation betwee apse ncy tn case’o ous
tion
KT ;o {min) changing with elapsed time {hr)
0 168 336 504 672 864 105 120 134 153 163 184 2016
: 6 0 4 6 0 8
Sample chemical A 65 45 533 6.2 7.2 96 85 88 9.7 8.9 1. 12, 11.5
3 2 8 g8 S 0 0 0 0 7 60 50 v
Sample chemical B g6 75 7.7 7.4 64 79 80 80 84 8.6 9.6 10 9.87
4 3 7 8 5 0 0 0 0 ¢ 0 40
Sample chemical C 55 7.5 73 6% 7% 12 10. 11, t2. 15, 20. 25 2171.8
3 3 5 5 3 60 70 50 60 g 70 90 0
Transfluthrin 11. 87 9.1 13, 12 17. 15, 20, 18. 28 30. - -
10 3 7 40 10 29 60 40 80 10 40
Table 4

Relation between Elapsed Time and Potency in case of Spontaneous Volatiliza-

tion ‘
KT ;4 (min) changing with elapsed time (hr)
220 235 252 268 285 302 319 336 352 369 386 403 4200
8 2 0 8 6 4 2 0 8 ] 4 2
Sample chemical A 13. 16. 17. 18 17. 24. 27. 31. - - . -
60 80 0 60 70 60 80 G0
Sample chemical B 11, 10, 120 12, 13, 14, 8, 20, 22, 26. 28 25, 327
70 20 00 70 50 90 60 .70 90 80 00 1] 0
Sample chemical C 30. - - . - - - - - - - - .
60
Transfluthrin -

When the chemical is volatilized in ‘a room having a volume
of 33m® for 70 days, the chemical has an average KTsp 1n minutes
is up to 7.92 to 10.86, which is shorter than 16.82 which is an
average KTsg 0of transfuluthrin under the same condition. This is
supported in Table 3 as follows: 70 days clearly means 1680 hours
disclosed as the eleventh elapsed time in the Table 3. The KTsg
values in minutes of sample chemical A at 0, 168, 336, 504, 672,
Bed, 1056, 1200, 1344, 1536 and 1680 hours of elapsed times are



di scl osed as the eleventh elapsed tine in the Table 3. The KT50 values in
m nutes of sanple chem cal A at 0, 168, 336, 504, 672, 864, 1056, {127, 2004
1344, 1536 and 1680 hours of elapsed tinmes are - 12 13 OCT 2004 6.53, 4.52,
5.38, 6.28, 7.25, 9.60, 8.50, 8.80, 9.70, 8.97 and 11.60, respectively,
are showo.igB,Tdbl5€,35.A8cordi2igl ¥, 26he2av6ér ageSO0KTE080f Sanp) e cherdrghl A

cal cul ated Iy ,dfé/éé;géé'ﬂi%éﬂfy,s%ff‘eoghéd}?in@E%ﬁ%sﬁi AcebeyengKIpe neal was vy

el even, als_7 . In.the s nner, the average val ues, qof. sanpl e
chen cal 86 T SRFDLS SUPRARTY P A6 A E8) BVot Ae 763 NS 0o8h Ghd 5. 8o,

r espect i \&diog.e FrishetlleyereKibd & adteBxappt keveni tedua lsedn Hhal nchesricals A, B
and C as myyefkit,0 tHl alvddZfe PNt aneoss! yrasempashcheghetlsnBpotenay and

al so longer_ inretention ti t t r ansf ri e ual i fication
e Pan A A S A e 8 LY R A S i
screened MAPEHL ¥Rl Yprel iminary tests, efficaci ousness of each of them
when caused to volatilize by a fan wnd force was conpared with that of
transfluthrin when caused to volatilize by the wind force. Conparative
preparation (chefiwalthentesulss chdrisanyle A pi bcecor tpapshemusals 8par ed

i npregnated with a solution of transfluthrin of 300 mlligranms and was
venti | at ealn it &is ased hd vibtomliae spantaiotoatséyl aby eachdtishenin RTEFR YR o al | ow
the active ingredient to volatilize and diffuse into the environnent.

Sanpl e preparlahigen id refexctienitcak tAagol namisdmtdriB00 nmilligrans was used in
pl ace of the transfluthrin solution in the conparative preparation. Sanple

preparation 2: Acchercal B 2ohHthonsof <390 Thidd Gpaie: vamuisadion pl ace
of the transflut AFERS6I Gtion in e conparative

chemicals)

Using chemicals A, B and C screened out by the preliminary
tests, effica.ciousness of each of them when caused to volatilize by a fan
wind force was compared with that of transfluthrin when caused to
volatilize by the wind force.

Comparative preparation (chemical and its carrier):

A piece of paper was prepared impregnated with a solution of
transfluthrin Vof 300 milligrams and was ventilated with a wind from a
fan rotated by a motor at 1700 rpm to allow the active ingredient to

volatilize and diffuse into the environment.

Sample preparation 1: A chemical A solution of 300 milligrams
was used in place of the transfluthrin solution in the comparative
preparation.

Sample preparation 2: A chemical B solution of 300 milligrams

was used in place of the transfluthrin solution in the comparative

preparation.



preparation. la_ 13 OCT 2004 Sanple preparation 3: A chem cal C solution of
300 mlligrans was used in place of the transfluthrin solution in the
conparative preparation. Living tests were conducted in a 8 (eight)13${0Eh0k
mat (13.2 nR)roomin which each of the preparations above was nmade active
for 12 hours a day. It has been found that the conparative preparati on was

effective (no nosquito bite) .far.ahout 40 ys.,and Sa reparations 1,
> and 3 in contratt Pigpetaststd SRR etRa T Sy B st ERAS AN BT ER eopec:

tively. As the test result f Example.2.show, ,.the.preparati ons,mde of
chom tal S8 Eoha PR e AR kel "Bk rT R oG an Che
exi sting type o¥.preparations. It is thus seen that for exanple to retain
their ef fi¢4&2f'6f" a sane period, Sanple preparations 1, 2 and 3 may have

the contents of their resgective chem cal s AYHE and C or ac- tive

i ngredi ents si gnifiBRNESYS I'68E CAREURERY 2P sb kS thetraamadr (F# 2 si ze,
than the conparative preparation. It should be noted that a chem ca

prepar at i BIPEOm Us¥hieh eheh ot e BREPTARAIRY BP0 YRRy 28GR %F ACRVEPRIRent such
as diethyl toluam de an _anti-oxi di zi ng agent such as BHT, an insect
growth comyis aadpshtlt Bagheas fopandophainéhe £08WAGE Hivst P BT 24X T iFSr ony |

but oxi de, and/or any other insecticide, mte killer or mcrobicide not
ment i onece féethvefno fmgguehediitel vg adrogdridphosphot G ranlemireaks) tioFerl,
certification of the present invention, each exanple is performed by using
t he sane Dhjndci 1b @obeéresttverme efdt edvand abder 9§ he20 sane?@Xpes| mesntal
condition as those of the experinent by using transfluthrin which is the
st andard tietr.ence for conparison. -14 13 OCT 2004

As the test results of Example 2 show, the preparations made
of chemicals A, B and C retain their efficacy significantly longer than
the existing type of preparations. It is thus seen that for example to
retain their efficacy for a same period, Sample preparations 1, 2 and 3
may have the contents of their respective chenﬁcals A, B and C or ac-
tive ingredients significantly less, and may also make them smaller in
size, than the comparative preparation.

It should be noted that a chemical preparation for use in the
present invention may contain a repellent such as diethyl toluamide,
an anti-oxidizing agent such as BHT, an insect growth control agent
such as hydroprene, a synergist such as piperonyl butoxide, and/or
any other insecticide, mite killer or microbicide not mentioned earlier
(but .excluding organophosphorus chemicals).

For certification of the present invention, each example is
performed by using the same object to be exterminated and under the
same experimental condition as those of the experiment by using

transfluthrin which is the standard reference for comparison.

-14-



Anmong ot hers, a method according to the present invention provides

advant ages as stat ed below. Using a chem cal preparation which is hi j
vapor pres- sure than d, d - T80 - prallethrin allows an active |ng?§@m§m
to ther- mally volatilize not only by electric heating but at a | ower
tenperature usiAgoagwarhmes, packedod adrochend dal tatreepart 1AVeBtioa battery
may be wused to rotate a fan and to allow an active ingredient to

vol ati | i zgrowidds advantngesrantadebypeldre fan. Further, an active ingredient
can be vola- tilized spontaneously and thereby a debuggi ng can be carried
out where a povgsingUppdlehicalnaeakkatibe. wkigh iddbeher ny Pateneyesf a
chem cal for use in the present invention permts using the chem cal

ef f ecti veltel fha HeQUeats AAlleth SRapllessidis acaiviei Brgrodiesdrtd ehsrto be
reduced in volume, and makes a debuggi ng appar atus advant ageously snal | er

in size, Gonpacd,andePRst onBPhE eOdcthRNBALI AL hhougha Liiee pEeapBatatuneent i on
has been descCri bed hereinbe- fore in terns of the presently preferred forns

of e_rTbOdin;gptg_sa watrlf'xbéfreﬁaélp&f:nvim) <Rk mefodi e iin D Aldetahpghtety @b fthel i zing a
chemical, 1t°is to be understood that such disclosure is purely

illustrativ nd 0 e . | r i .tk Rg. - 1 )
i thout it B Rtae gnaha acts L AR g b B R Y

alterations,,' di ficatjions, .and/or,alter e. | i i.ons, of e
|hnv_enti orf gaﬁwhq?cw&taﬁu% ,tﬁﬁefaéluiurég?t'e%n?agtt%%eoégé)ls %lgﬁagﬁnbfﬁgqgrt after
aving read the preceding, disc|lo- sure. Accordi.ngl it is intended th
the foll owlﬁ@ch&‘?lh%anﬁéuiSH eﬂfl etth-e"éi'jy s ‘@%ﬁtﬁ%ggnéé%l ﬁe aitéra i%ﬁs, at
modi { i caty,00%, 05, @kt SLpBLY HeuaRPkiigBre Lions as fall within the true
spirit and scope of the invention. is 13 OCT 2004 The C aim Wat is

claimed is: 1. Aymethed for exnglhinga Nakafidhi @5 N oHShbnsaGEnt
invention permits using the chemical effectively in a reduced amount,
enables its carrier or carriers to be reduced in volume, and makes a
debugging apparatus advantageously smaller in size, compact and port-
able or handy.

Although the present invention has been described hereinbe-
fore in terms of the presently preferred forms of embodiments with re-
spect to or embodied in a method of volatilizing a chemical, it is to be
understood that such disclosure is purely illustrative and is not to be
interpreted as limiting. Conseguently, without departing from the
spirit and scope of the invention, various alterations, modifications,
and/or alternative applications of the invention will, no doubt, be sug-
gested to those skilled in the art after having rea.d the preceding disclo-
sure. Accordingly, it is intended that the following claims be interpret-
ed as compassing all alterations, modifications, or alternative applica-

tions as fall within the true‘spirit and scope of the invention.



conprising: (a) providing a chemical which is a non-organophosphor us
chem cal, said chem cal has the follow ng characteristics: (i) said

chemnical - having a higher vapor pressure than d, d-T80- prallethrln]ng$Quus
determ ned when the chemical is heated at 60 to 250 t, its retention FI

in mnutes is 24.5to 26.4, which is shorter than 27. 1 which is a
retention tine of d,d-T80-prallethrin under the sane condition, and (ii)

said chem cal having a higher debuggi ng potency than transfuluthrin which
is determ ned when the chem cal is spontaneously volatilized for 70 days

in a rooniﬁa%hng a volunme of 33nB, the chemi cal has an average KT50 in
m nutes i : 10.86, which is shorter than 16.82 which is an average

KT50 of trahsfulg}hrln nderdthe same condition, and (b) contacting the
chemical with th®hMdrifGHoFe Abxi ous i nsect or a | ocus thereof.

1. A method for expelling a harmful or noxious insect,
comprising:

(a} providing a chemical which is a non-organophosphorus
chemical, said chemical has the following characteristics: (1}
said chemical having a higher wvapor pressure than
d,d-T80-prallethrin which is determined when the chemical is
heated at 60 to 250 C, its retention time in minutes 1s 24.5 to
26.4, which is shorter than 27.1 which is a retention time of
d,d-T80-prallethrin under the same condition, and {ii) said
chemical having a higher debuggilng potency than transfuluthrin
whlch15determlnedwhenthechemlcallsspontaneouslyvolatlllzed
for 70 days in a room having a volume of 33m°, the chemical has
an average KTsg in minutes is 7.92 to 10.86, which is shorter than
16.82 which is an average KTsp of transfuluthrin under the same
conditicn, and

(b)contactingthechemicalwiththeharmfulornoxiousinsect
or a locus thereof.
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