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'APORI ZATI ON OF ACTI VE AGENTS AND METHOD FOR VAPORI ZI NG ACTI VE AGENTS
BY HEATI NG . The present invention relates to a tape used for
t he heat vaporization of active agents such as insecticides, bactericides,

fungi cides and aromatizing agents. |t also_relat d far
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heating the so-called nosquito-killing mat. In usual cases, the mat is
effective only for about 8 hours, and it is. therefore, necessary to

change the mat many tines to %'ﬁbab@- THISEQVENTpONef fect for a | ong
period of tine. _ _ ere can be found several nethods for the
prol onged heat vapofhegieseatindénti reldfeb td’@taﬁgﬁfhéﬁ fBth@ hé Vhptsi za&tidnadT Active

I npregnated with the agent to pass through” a heater _
agents such as insecticides, bactericides, fungicides and aromatizing agents. It also

relates to a method for vaporizing these agents by heating the tape.

BACKGROUND OF THE INVENTION

The vaporization of insecticides has hitherto been effected by electrically
heating the sp-called mosquito-killing mat. In ﬁsual cases, the mat is effective only for
about 8 hours, and it is, therefore, ﬁecessary to change the mat many times fo maintain

' insecticidal efféct for a long period of time.

There can be found severél methods for the pfolonged heat vaporization of an
active agent by allowing a tape impregnated with the agent to pass through a heater
element (see, e.g., JP-Y 51-51884/1976, JP-B. 55-43727/ 1980, JP-A 57-155935/1982,
JP-Y 4-4538/1992, IP-Y 4-4539/1992, JP-Y 4-4540/1992, IP-B 4-34362/1992).

However, these methods for the prolonged heat vapbrizatioﬁ of an active

agent have not yet been widely uséd up to the present.
~

SUMMARY_ OF THE INVENTION -

Under these circumstances, the present inventors have intensively studied a
method for the prolonged heat vaporization of an active égent. As the result, they have
found the fact that relatively high temperatures are-usually required to completely vaporize
an active agent by heating a tape impregnated with the active agent, which may cause
partial vaporization or decomposition of the active agent, resulting in a decreased
_efﬁciency for vaporization, and succeeded in develdﬁing an improved tape from which

the active agent can be effectvely and stably heat-vaporized fdr a long time, thereby

completing the present invention.
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zl emeht (see, e.g., JP-Y.51-51884/1976, JP-B 55-43727/1980, JP-A
7-155935/ 1982, JP-Y 4-4538/1992, JP-Y 4-4539/1992, JP-Y 4-4540/ 1992, JP-B
4- 34362/ 1992) . However, these nethods for the prol onged heat
vapori zation of an active agent have not yet been widely used up to the
Present. Under these circunstances, £he object of the present
i nvention was to provide a nethod for the prol onged heat vaporization of
an active agent. As a result, it has been found that _ relatively high
tenperatures are usual Thus; thgprasent inventionpravides ¢ tapgsomprsing A basetlixes cenjant-
by heating a tape inpregnated with the active agent, which may cause
partial vapori igspbstantiallpo rsive agems pad deoasing dilya Tayer captainipg A heatvapasizableg i n
a decreased efficiency for vaporization., As a solution, .an inproved tape
from whi ch t headiveiagait apkbring tormedor pRe:tids ofthe bassdaver By aRPlyIng a&eating apor i zed
for along tine i rovi ded. . :
gt conltg‘nﬁgg th\{zI act?ve.agent onto the base layer.
It also provides a method for heat-vaporizing an active agent from the tape by
moving the tape on a heater element while allowing the non-coated side of the base layer
of the tape to come into contact with the heater element. |
It further provides a method for pest control which comprises vaporizing a
heat-vaporizable pest controlling agent by moving said tape having a coating film layer
containing said active agent on a heater element.
The tape of the present invention shows high vapoﬁzation efficiency of the
active agent from the tape at a suitable temperature. Further, the tape of the present

invention can be produced easily and efficiently.

BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a perspective view showing a device used for the heat vaporization
method of the present invenﬁon.
Figure 2 is a perspective view showing the device of Figure 1 as ﬁsed.
Figure 3 is a perspective view showing another device used for the heat
vaporization method of the present invention.

Figure 4 is a perspective view showing the device of Figure 3 as used.

DETAILED DESCRIPTION OF THE INVENTION
The tape of the present invention has a double-layer structure which is
composed of a base layer containing substantially no active agent and a coating film layer
containing'an active agent and being formed on one side of the base layer by application

of a coating containing the active agent.
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Zi ’ Thus, a first enbodi nent of the present invention provides a tape
conprising a base |layer containing substantially no active agent and a
coating filmlayer containing a heat-vaporizable active agent and being .
‘formed on one side of the base |ayer by application of a coating containing
the active agent, wherein the coating is g menber selected fromthe group
~consisting of oil paint, fibrous coating, synthetic resin enanels and
varni shes, and fl uoropol ynmer resin enanels and varni shes; the

heat - vapor i zabl e actiye,age fenk & 12 BTG eéﬁgﬁactert&fﬁ%&wﬁﬁﬂyh ted,

consi sting of heat- vapori zabfe insectl ci I ci des ungiti s ‘and

aromati zi ng ol r
synt heti c re%?ﬁis% ?set r%ﬁon?éﬁoyﬁss fllgI ers % m nulr]rﬁ,%h&%n I??&g?ﬁﬁi%um
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nmet hod for pest control which conprises vaporizing a heat-vaporizabl e

i nsecticidal, bacterggngids ifithe isaticide alre BB6dsed YorBoMtrslBn@inkAMAryGiAgHREs] Si Ng -
a base | ayer containing substantially no active agent and a coati ng f1lm

| ayer cont aijntlaginkperdtireRICdonipodads subR6$ Sistierir] adsnethriny pailethea| fur@rtringnd
~being formed on one side of the base |ayer . by application of a coating

cont ai ni ng  tpienbtheis Cdyphitbahrin, Pecietiinss icgpdrmethrinyegpeitdal anddenfiutina heat er

el ement whil'e allowi ng the non- coated side of the base | ayer of the tape

t o come i nt dndlodingtheivéffeotivdizomnen tiarestl @nganic phobysosdus compowdatiuchgsi s a
menber selected fromthe group consisting of oil paint, fibrous coating,
synt heti ¢ r etiimathyhdicibsovinyti phasphite (2I9VPhant fehitrothiqm | carbamatessmpoenrdasedts and
varni shes; the heat-vaporizable active .agent is_a nmenber selected fromthe
group ‘consi stsipaeposfir; hansltarylazade corppduads srs%asﬁpmels, bact eri ci des, fungicides
and aromatizing agents; and the base |ayer s made of unreinforced
synthetic resins or IQ?MIH@E mhwsmsqgmi@n%w&l@gak/mrhoycaklyalfmwém@de%fpmm num

foil or alum numlam nated fil ns third enbodi nent of the invention
provi des a rise nbaw&wumamckuaﬁasrpmﬂﬁgldéﬁu%.fwra@@m anddhvalinate; 5gamg

novi ng the tape on a heater eI whi |, | owi n on-coat ed, si de of
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as the active agent of the present invention.

Examples of the fungicide used in the present invention are chlorothalonil,
triadimefon, triflumizole, vinclozolin, anilazine and procymidone.

As the aromatizing agents, commercially available aromatizing agents may be
used for the present invention.

These active agents may be used alone or in combination with various
additives such as efficacy enhancing agents, stabilizers, pigments and fragrance.

The base layer is preferably made of a material which is resistant to heat and
infiltration of the active agent and which does not easily transfer the active agent.
Examples of the material for the base layer are synthetic resins such as polyethylene

. terephthalate (PET), polyfluoroethylene, polyimide and polyamide; reinforced materials
of these resins with glass fibers; aluminum foil; and aluminum-laminated films.

The width, length and thickness of the base layer may be selected so as to
attain the purpose of use, depending upon the kind of material therefor, agent to be used,

kind and amount of coating to be applied, and conditions of use, such as time and place




Tpe ta.*pe df the present invention shows high vaporization ef.ficiency of the
.active agent fromthe tape at a suitable tenperature. Further, the tape of
t he, present invention can be produced easily and efficiently.
Brief Description of the Draw ng Figure 1 is a perspective view
showi ng a device used for the heat vapori‘;ation met hod of the present
I nventi on. Figure 2 is a perspective view show ng the device of
Figure 1 as used. Figure 3 is a perspective view showi ng anot her
devi ce used ARG EAL .Of QE:HE? Lhyention.
Figure 4 is g)gélcsaér'rs%%&c)ﬁg%/éﬂ Vi e(ir}vélé c?\kfmﬁ%gﬂz‘t;%g?%elgifglte 0 |’3’Ep}§ Hﬁg%?s&tﬁgg'%.
2A : al L 6L i b i The
t ape of the %)9 teosleor(l)tu r?’na\lllgrtllﬁ %ﬁ%_g*egpgb@g?%#%y&ﬂgﬁ %%%_ralgey\ﬁ %ohl(bpgnm )
conposed of a base | Ayein&rtil Bt SHER b N Rbd Tor BR REhkYG G

a g fornmed on orte side
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such as cellulosic enamels, vamishes and cellulosic resins; synthetic resin enamels

and varnishes such as phenolic resin enamels and vamishes, alkyd resin enamels and
varnishes, vinyl resin enamels and varnishes, epoxy resin enamels and varnishes, acrylic
resin enamels, unsaturated polyester resin enamels and varnishes, polyurethane resin |
enamels and vamishes, silicone resin enamels and varnishes; fluoropolymer resin
enamels and vamishes. The coating may further contain various additives which are
usually used in conventional coatings. The active agent is dissolved or dispérsed in these
coatings, if necessary, with addition of a solvent.

The tape of the present invention can be produced, for example, by applying
the coating as prepared above to a base layer containing substantially no active agent,
followed by drying, and then, if necessary, cutting it in appropriate widths and lengths.

The application may be carried out by any conventional method which is
usually employed for paper and films. For example, the coating may be applied using a
gravure printer. |

The amount of coating to be used in the present invention as the weight of
coating film-forming substances without any solvent is usually about 0.2 to 2 times the
weight of the active agent used. .-

The amount of active agent-containing coating to be applied to the base layer
may vary depending upon the purpose and use conditions of the tape, and it is preferably
in the range of about 3 to 1000 g/mz. The weight of coating film layer after drying is
preferably in the range of about 1 to 300 gmz. The thickness of the coating film layer
may vary depending upon the use conditions 'of the tape of the present invention, and it is

preferably in the range of about 10 to 600 um, more preferably about 10 to 100 pum.




>

34 7 The active agent to be used in the present .invention is

not particularly limted, so long as it can be vaporized by heati ng.
However, the present invention is particularly effective for vaporization
.0of insecticides, fungicides and aromati zi ng agents. Exanpl es

;of the insecticide are those used for confrolling insanitary insects,
‘including pyrethroid conpounds such as aldethrin, resmethrin, prall ethrin,
furanethrin, phenot hrin, cyphenothrin, pernethrin, cypernethrin,
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unit having a heater element 1 and wind-up shaft 2. Figure 3 shows another device used
for heat vaporization of an active agent from the tape of the present invention. Figure 4
shows the device of Figure 3 as used, in which case cartridge 3 is set on another heat
vaporizing unit having a heater element 1 and wind-up shaft 2.

The surface temperature of the heater element may vary depending upon the
kind of active agent to be used, and it is usually in the range of 40° to 300°C. In partic -
ular case where a pyrethroid compound is to be vaporized by heating, it is preferred that
the heater element has a surface temperature of 80° to 300°C.

The running speed of the tape may vary depending upon various factors such
as the size of the tape used and the amount of active agent contained in the coating film |
layer, and it is preferably in the range of 1 to 200 cr/hr.

The tape of the present invention can find various applications depending
upon the properties of an active agent to be vaporized by heating. For example, in case
where the active agent is an insecticide, bactericide or fungicide, the tape of the present

" invention can be used for pest control, for example, agaiﬁst insects such as mosquitoes,
flies and cockroaches, fungi and other pests, by heat vaporization of the active agent
therefrom.

Examples

The present invention will be further illustrated by the following examples,

which are not to be construed to limit the scope of the present invention.

Example 1
To 3 parts By weight of a solution containing 24% by weight of a cellulosic

resin in an organic solvent (a mixture of toluene, methyl ethyl ketone and ethyl acetate)



as the active agent of the present invention. _Exanpl es of the

fungi cide used in the present invention are chlorothalonil, triadinefon,
(triflum zole, vinclozolin, anilazine and procym done. As the
{ardnatizing agents, commercially available aromatizing agents may be used
“for the present invention. These active agents may be used
.alone or in conmbination with various addftives such as efficacy enhancing
‘agents, stabilizers, pignents and fragrance. The base layer is
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heat vaporization of the active agent.

The tape thus obtained can be used for the vaporization of the active agent
with high efficiency by allowing it to move on a heater element adjusted to about 160°C in
a device for heat vaporization as shown in Figure 2 or 4.

Example 2

To 4 parts by weight of a solution containing 24% by weight of a cellulosic
resin in an organic solvent (a mixture of toluene, methyl ethyl ketone and ethyl acetate)
was added | part by weight of an active agent as shown in Table 1, and the mixture was
then applied to the surface of a PET film having a thickness of 25 um as a base layer to
form a coating film layer. The PET film having the coating film layer thereon was cut in

~ the shape of a tape having a width of 1.2 cm, obtaining a tape for the heat vaporization of

the active agent.

. The kind and application amount of active agent used, and thie thickness of the

coating film layer are also shown in Table 1.

TABIE]
Kind of active Thickness of Amount of
agent : coating film active agent

layer (mg/cm*)
(um)

d-Allethrin 15 0.97
Bioallethrin 13 0.93
Benfluthrin 11 0.93
d-Furamethrin 17 1.1
Prallethrin 16 1.0




4; for use. However, the thickness of the base layer is, for exanple, in
t he range of about 10 to 100 [err], and the width thereof is, for
exanple, in the range of about 6 to 100 mm Exanpl es of the
coating which can be used for the formation of a coating film |ayer are
oil paints such as boiled oils, oil varnishes and spirit varnishes; fibrous
~coating such as cellulosic enanels, varnishes and-cellul osic resins;
synthetic resin enanels and varni shes such as phenolic resin enanels and
varni shes, al kyd reskExamgpdadrel s and  varni shes, vinyl resin enanels and

var ni shes, epoxy resin enanels and varni shes, acrylic resin enanel s,
unsat ur at ed pol yest €To 2 paitsbyeweight of agokitivacontahing 20Fbyweightufnecidosin
enanel s and varni shes, silicone resin enanels and varni shes; fl uoropol yner
resin  enarmesis imanjorganinseliens (a Mixgure ofitoluege,magthyl gthvh ketorsoandaithyl ecetdteus
additives which are usual |y used in conventional coatings. The active
agent is di sweaddad &pad by meisheaf anpctiveagent (d-phenothrin), and the mixture was then
applied to the surface of a polyimide film having a thickness of 40 pim as a base layer to
form a coating film layer having a thickness of 40 pm. The amount of active agent
co;ltained in the coating film layer was 3 mg per 1.2 cm?. The polyimide film having the
coating film layer thereon was cut in the shape of a tape having a width of 5 cm, obtaining
a tape for the heat vaporization of the active agent. | |
The tape thus obtaihed can bé used for the vaporization of the active agent
‘with high efficiency by allowing it to move on a heater element adjusted to about 230°C at
arate of 1 cm/2 min.
Example 4
To 4 parts by weight of a solution containing 25% by weight of a poly -
urethane resin in an organic solvent (a mixture of toluene and isopropyl alcohol) was
added 1 part by weight of an active agent as shown in Table 2, and the mixture was then
applied to the surface of a polyimide film having a thickness of 40 pm as a base layer to
form a coating film layer. The polyimide film having the coating film layer thereon was
cut in the shape of a tape having a width.of 1.2 cm, obtaining a tape for the heat vaporiza -
tion of the active agent.

The kind and application amount of active agent used, and the thickness of the

coating film layer are also shown in Table 2. .



goatings, if necessary, wth addition of a sol vent. - The tape
of the present invention can be produced, for exanple, by applying the
coating as prepared above to a base |ayer containing substantially no
active agent, followed by drying, and then, if necessary, cutting it in
‘appropriate wi dths and | engths. 8 The application may be
carried out by any conventional method which is usually enployed for paper
and films. For exanple, the coating may be applied using a gravure
printer. The amount of coaflABRED be used in the present
invention as the weight of —coating filmformng substances without any

sol vent is usually about Kthd2oftaetive t | nes Thiekneseofght HAméligofict i ve agent
used. The aggeunt of active agédnd floont ai rctve agewit i ng to be
applied to the base |ayer nmay vary dependiayg upon thénglamppse and use
conditions of the tape, and it is preferablun) in the range of about 3 to
1000 g/ nferr]. The weight—ef—ecoattnrg—F++mtayrer—after—ary-rg—+s—preferabl y
in the range of about 1 d-&lBtfing/ nferr]. Th2 thi ckness0.3# the coating film
|l ayer may vary dependi nBicaldahrit he use condVtions of tBé2tape of the
present invention, and id¢-Fugmegrif erably i A2t he range @f7about 10 to 600
[err], nore preferably abrllethrin to 100 [erﬂ; 0.82

d-Phenothrin - 0.94
Permethrin 0.82
Cyphenothrin 13 0.85

Example 5

The tape obtained in Example 1 was allowed to move on a heater element
having a size of 2 cm x 3 cm and adjusted to about 160°C, at a rate of 1 cmv/hr, and the
vapor was collected by absorption on a silica gél for 1 hour to determine the vaporization
rate. It was found that the vaporization was carried out at a rate as high as 99%.

Example 6 |

The tape obtained in Example 1 was set on the device for heat vaporization of
Figure 3 in such a manner that it was able to move on a heating element adjusted to about
160°C at arate of 1 CM, and the device was placed in a room having a size of 1.8 m x
1.8 m x 1.8 m for the knockdown test using 50 female adults of common mosquito
(Culex pipiens pallens).

The KTsg value (i.e., time to 50% knockdown of mosquitoes) was found to
be 4.8 minutes.

Example 7

A tape for the heat vaporization of an active agent was obtained in the same
manner as described in Example 2, except that RS'—7836 (aromatizing agent made by
Takasago International Corporation) was used as the active agent in place of the pyre -

throid compounds as shown in Table 1.



D Figure 1 shows a device used for the heat vaporization of
an active agent from the tape of the present invention. In this device,
tape 4 is accommodated in cartridge 3 and provided in such a nanner that
it can be wound on to wind-up drum5. Figure 2 shows the device of Figure
"1l as used, in.which case cartridge 3 is gt on a heat vapori zing uni t '
havi ng a heater elenentt 1 and wi nd-up shaft 2. Figure 3 shows anot her

devi ce used for heat vaporization of an active agent fromthe tape of the
present invention. lﬁ&ﬁt{a&tﬁe:ﬁxﬁhﬂ@q the device of Figure 3 as used, in

whi ch case cartridge 371s set on anot her heat vaporizing unit having a
heater element 1 andy plebéloffiapédtaiving thickness of 0.1 mm wal iepegndtecwith enper at ur e

of the heater elenent” may vary dependi ng upon the kind of active agent to
be used, angrillettirin disséBleliyin hottdresomangsbsol HOfrof praliethBRqEr 1 km’pad diied.-
The paper obtained was cut in the shape of a tape havfng a width of 1.0 cmm. The vaporiza -
tion rate of the paper tape obtained was determined in the same manner as described in
Example 5 and found to be 60%.
‘ According to the heat vaporization method using a tape material of present
invention, it is possible to ve;porize a heat-vaporizable active agent with high efﬁcienc},
and it can, therefore, find various aﬁplications such as domestic use for the heat vaporiza -

tion of insecticides or aromatizing agents and greenhouse use for the heat vaporization of

insecticides, bactericides or fungicides.



ul,ar case where a pyrethroid conpound is to be vaporized by heating, it is
preferred that the heater elenent has a surface tenperature of 80 to
:300[err] C. The running speed of the t ’Eﬁé‘nay—vaFy-depending
‘upon various factors such as the size of the tape 1 he anDunt of
‘active agent contained in the coating film jpayer,: iugﬁ ny I n
the range of 1 to 200-cnt hr. The tape o venti on

can find various appli |ons depe ftlgdl ng upon the properties of an” active
.agent to be vaporized %Bﬁ s ‘exanple, in case where the active

agent is an insecticide bacteriCide or fungicide, the tape of the present
i nvention can be used for pest control, for exanple, against insects such

as nosquitoes, flies qnﬁﬁp@wﬂﬁgmg%bésywhr@ﬁemﬁ@%smgnowniee@rtsmand

vaporization of the active agent  therefrom: Exanpl es

The present i nyRBidn2Til Ihyer bonthitinkhHeat-Vdpdfitabd £HvONgenhenditeingfoinitd on one
exanpl es,  which are not to be construed to linit the scope of the pr esent

i nventi on. side of the baseHxgebl @pplication of a coating containing the active agent.

* 2. A tape according to claim 1, wherein the coating is a member selected
from oil péint, fibrous coating, synthetic resin enamels and varnishes, and fluoropolymer
resin enamels and varnishes; the .heat-vapon'zable aciive agent is a member selected from
heat-vaporizable insecticides, bactericides, fungicides and aromatizing agents; and the
base layer is made of synthetic resins which may be reinforced with glass fibers,
aluminum foil or aluminum laminated films.

3. A tape according to claim 2, wherein the oil paint is a member selected
from boiled oﬂé, oil varnishes or spirit varnishes; the fibrous coating is a member
selected from cellulosic enamels, varnishes or resins; the synthetic resin enamels and
varnishes are a member selected from phenolic resin enamels and vamnishes, alkyd resin
enamels and varnishes, vinyl resin enamels and vamishes, epoxy resin enamels and
varnishes, acrylic resin enamels, unsaturated polyester resin enamels and varnishes,
polyurethane resin enamels and varnishes, silicone resin enamels and varnishes; and
the synt}ietic resins used for making the base layer is selected from éo]yethylene
terephthalate, polyfluoroethylene, polyimide or polyamide.

4. A tape according to claim 2, wherein the coating is a member selected
from cellulosic resin enamels and vamishes and polyurethane fesin enamels and
varnishes.

5. A tape according to claim 2, wherein the active agent is insecticides or
fungicides.

6. A tape according to claim 2, wherein the active agent is pyrethroid
compound, an organic phosphorus compbund, a carbamate compound or an arylazole

_—
compound.
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To 3 parts by wei ght of a sol ution cont ai ning 24% by wei ght of a cellulosic
resin in an organic solvent (a mxture of tolue tone and
et hyl acetate)

was added 1 part by weight of an active agent (mm“ﬁ m‘wmmﬁﬂ\the

m xture was then applied to the surface t hi ckness
of 25 [err] as a base layer to forma tlng fllmlayer havi ng a

t hi ckness of 15 [err]. The anount of actlve agent contained in t he
coating filmlayer RET I e
coating filmlayer Wafh%}agg%&%%&%étﬁmnﬁ he%%@pga ve ASJF ?ﬁggﬁa@?ﬁ%r‘]a wi dt h
of 1.2 cm Ot&)mplah&g a tape for the heat vaporization of the active

agent . ‘The tape thus obtained can be used for the vaporization

of the active agent 64&895%&&%%’0 £Ha xﬁﬁmﬁtﬁxg%ﬁ%dakmtxé’aﬂ@??{rﬁl on a

heater el enent adj uste
prallethrin, furamethrin, permethrin or benﬂuthnn

9. A method of heat-vaporizing an active agent which comprises moving a
tape comprising a base layer containing substantially no active agent and a coating film
layer containing a heat-vaporizable active agent and being formed on one side of the base
layer by application of a coating containing the active agent on a heater element while
allowing the non-coated side of the base layer of the tape to come into contact with the
heater element.

10. A method for pest control which comprises vaporizing a heat-vapon'zable
insectictdal, bactericidal or fungicidal agent by moving a tape comprising a base layer
containing substantially no active agent and a coating film layer containing the insecticidal,
bactericidal or fungicidal agént and being formed on one side of the base layer by applica -
tion of a coating containing the insecticidal, bactericidal or fungicidal agent on a heater
element while allowing the non-coated side of the base layer of the tape to come into

contact with the heater element.
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a device-for heat vaporization as shown in Figure 2 or 4. .

Exanple 2 To 4 parts by . weight of a solution containing 24% by
wei ght of a cellulosic resin in an organic solvent (a m xture of toluene,
met hyl ethyl ketone and ethyl acetate) was added 1 part by weight of an
*active agent as shown in Table 1, and the nj ture was then applied to the
surface of a PET film having a thickness of"25 [err] as a base layer to
forma coating filmlayer. The PET filmhaving the coating filmlayer
thereon was cut in thAbstragk obithg disglesureving a width of 1.2 cm obtai ning
a tape for the heat vaporization of the active agent. The
ki nd and application amobunt of active agent used, and the thickness of the

coating filmlayer arerple® G0fEd b Dol 8fiidy a base layer containing subgantially ng

TABLE 1 [ _ rve I ckKness 0

agent active agent @f‘ﬁaﬂgg ﬁlnl\ myer @o(fﬂa'iﬁ'iﬁg Qggﬂ-tvaporizable active agent and being
| ayer tl( ngfcnlerr . :

([err]) formed en one side of the base layer by application of a coating containing the active

agent. Also disclosed is a method of heat vaporizing an active agent which comprises
moving the tape on a heater element while allowing the non-coated side of the base layer

of the tape to come into contact with the heater element.
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d-Atethrin 15 0.97 Bi oal | et hrin

13 .0.93 Benfluthrin 11.

0.93 ~d-Furamethrin 17 1.1

Prallethrin 16 1.0

7 Exanpl e 3 ‘/ "To 2 parts by weight of a solution
contai ni ng 20% by wei ght of a ceIIu‘gsic resin in an organic solvent (a

m xture of toluene, nethyl ethyl ketone and ethyl acetate) was added 1
part by wei ght of an active agent (d-phenothrin), and the m xture was then
applied to the surface of a polyimde filmhaving a thickness of 40 [err]
as a base layer to forma coating filmlayer having a thickness of 40
[err]. The anount of active agent contained in the coating filmlayer was
3 nmg per 1.2 cnR2. The polyimde filmhaving the coating filmlayer

t hereon was cut in the shape of a tape having a wwdth aof 5 cm obtaining

Fig. 2



a- tape for the heat vaporization of the active agent. The
tape thus obtained can be used for the vaporization of the active agent
with high efficiency by allowing it to nove on a heater elenent adjusted to
about 230[err]Cat a rate of 1 cm 2 mn. Exanpl e 4

"To 4 parts by weight of a solution cont‘##ung 25% by wei ght of a poly -
urethane resin in an organi c solvent (a xture of toluene and isopropyl

al cohol) was added 1 part by weight of an active agent as shown in Table
2, and the mxture was then applied to the surface of a polyimde film
having a thickness of 40 [err] as a base layer to forma coating film

| ayer. The polyimde filmhaving the coating filmlayer thereon was cut in
the shape of a tape having a width of 1.2 cm obtaining a tape for the heat
vaporiza - tion of the active agent. The kind and application
amount of active agent used, and the thickness of the coating filmlayer
are al so shown in Table 2.

Fig. 3

Fig. 4



wi):s-' Juli 139%; g

8 - Sunfitomo Chemical Co., Ltd. TABLE 2

of act i ve Our R;Ifi:cklmesasoofgp Amount” of agmté’:rma';:e“
coating film active agent 1 - 4- 81675 *Ainchan
| ayer fcmerr]) .

(1 )ér r]) T.ég% FgR Hl‘]J&TAMA&Q,RIZ,ATION OF ACTIVE2AGENTS AND 0.
Bioallethrin METHOD FOR VAPORIZING AGTIVE AGENTS BY HE:aTmpdneM
12 0.77 Prallethrin 14
0. 82 d- Phenot hrin 13 0.94
Pernethrin 12 0. 82 :

Cyphenot hrin 13 0. 85 Exanple 5

The tape obtained ifhe iRventioR pelades fMﬁﬁ{;é &cH‘PM@Hea’t‘v%z@ﬁo@b%%
having a size of 2 cmx 3 cmand adjusted to about 160[err]C, at -a rate of
1 cmhr, andedtdsuch as insecticides, bactericides, fungicides and aromatizing agents. It also

relates to a method for vaporizing these agents by heatihg the tape.

The vaporization of insecticides has hitherto been effectéd by electrically
heating the so-called mosquito-killing mat. In usual cases, the mat is effective only for
about 8 hours, and it is. therefore, necessary to change the mat many times to maintain
insectcidal effect for a long period of time.

There can be found several methods for the prolonged heat vaporization of an
active agent by allowing a tape impregnated with the agent to pass tifnrough a heater
element (see, e.g., JP-Y 51-51884/1976, JP-B 55-43727/1980, JP-A 57-155935/19‘82.,
JP-Y 4-4538/1992, JP-Y 4-4539/1992, JP-Y 4-4540/1992, JP-B 47314362/1992).

However, these methods for the prolonged heat vaporization of an active

agent have not yet been widely used up to the present.

Under these circumstances, the object of the present invention was to provide a method
for the prolonged heat vaporization of an active agent. As a result, it has been found that
relatively high temperatures are usually requﬁed to completely vaporize an active agent
by heating a tape impregnated with the active agent, which may cause partial vaporization
or décomposition of the active agent, resulting in a decreased efficiency for vaporization.
As a solution, an improved tape frdm which the active agent can be effectively and stably

heat-vaporized for a long time is provided.
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vapor was col |l ected by absorption on a silica gel for 1 hour to determne

t he vapori zation rate. It was found that the vaporization was carried out
at arate as high as 99% : Exanpl e 6 The tape

ebt ai ned 'i'n Exanple 1 was set on the device for heat vaporization of

. Figure 3 in such a manner that it was able to nove on a heating el enent
adjusted to about 160[err]C at a rate of 1 cm hr, -and the device was
placed in a roomhaving a size of 1.8 mx121.8 mx 1.8 mfor the knockdown
test using 50 female adults of comon nobsquito (Cul ex pipiens pallens).

The KT[err] vix L BE EORSHEAT @m?%}b&ﬂetﬁmlm AGENTS AND)MBAEIOD FER t 0

be 4.8 mnute A tape for the heat
vaporization of an active_a SPAERTINGNNEr as
descri bed in Exanple 2, Y&W&%@?{&%rﬂmﬁm ng agent nade by
Takasago I nternational Corporation) was used as the active agent in place
of the pyrgBSTRAIIDI d conpounds as shown in Table 1.

There is disclosed a tape including a base layer containing substantially no
active agent and a coating film layer containing a heat-vaporizat_;le active agent and being
formed on one side of the base layer by application of a coatin,;g containing the active
agent. Also' disclosed is a method of heat vaporizing an active agent which comprises
moving the tape on a heater element while allbv?ing the non-coated side of the base layer

of the tape to come into contact with the heater element.

Fig. 1
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Claims . 1. A tape conprising a base |ayer containing substantially no
active agent and a coating filmlayer containing a heat-vaporizable active
agent and being formed on one side of the base |ayer by application of a
coating containing the active agent, wherein the coating is a nmenber

.sel ected fromthe group consisting of oi? paint, fibrous coating, synthetic
resin enanel s and varni shes, and fluoropol yner resin enanels and varni shes;
t he heat - vapofdhesbi dirsc embediaganof ithe presembimvertmneprioeides aotpe engrising a g
consi stin f - rd ' | Ci , | Ci f I.ci.des _an
aromat i zi %ﬁé&ﬁ%@%ﬁ@ﬁ‘%@%@éﬁgeérd".%sa%?r%ta"éﬁ g‘fag%irl\"%h@ﬁ lcayF’ gs_l téingr}g a
synt het i c heatziaperizable,fastive cggnt Bang| beirg ffoimads on sonensidenof ¢he base dayari hum

| am nat edapplidafien of a coating ébritARMARE Uchid dgdd, Fhalel the Eﬁh@i!hg' 8 d F}fenﬂieﬁ:

aint is a.,me r selected from.t he.group cgnsisting of boiléd oils, oil
Dar ni shos SIFICC HoRF fhe, SFoRp aSstitg of Pl R BHS A hEs SYRIREHG G Ehismelg
fromthe gndwarmishesj $r1dnﬂum‘bpobhieulmsih0emn&ﬂmhﬁd vanatisties) ¢lte &?ﬁt—ﬁz@%ﬁﬁﬁtﬂet he
synt hetic [ anel, s ap Rl e npe .ect romthe .qroup
consi st n%étg’?_ gﬁéﬁo i 3_%%%H)r?¥e£n?2%r?e§%a§$ﬁéoz% @gr%@gﬁeé?ﬁgﬁ%d&?@ﬁtﬁva@ﬂ% € and
var ni shesinsegtipjdesy bactericidesydngiaidds end atomatizingagonty; anbthe base layes imnuade

var ni shesef 3ghkbic rédid Br %9ﬁdﬁsﬁi rédifis YahfirGaewith U1aR! HE&E,egluE:ﬂhdﬁs dif of€sin
enanel s and Vyarni shes, pgl yurethane resin enanel s and varni shes, an
si i cone pE@ipumlamima Syar ni shes; and the synthetic resins used for

maki ng the bagesdcond renﬁbﬂiﬁeiit&slfttfﬁf iﬁ\feﬂﬁbl?] blﬁmueatwmlémi %ﬁ'iﬁéﬁtdéﬁntrlol which
2Ol S8 SR S ABIC LU B ST <55 B
sel ect ed Mowingt Adapy cupprising ia baseglagér caritaining ssubstamtiilly Boactives agent and a
varni sheseo i M Yayer chmifming® e inSRA0RLS ABEr¥RANSSRESicidal agent and being
formed on one side of the base layer by application of a coating containing the
insecticidal, bactericidal or fungicidal agent on a heater element while allowing the non-
coated side of the base layer of the tape to come into contact with the heater element,
wherein the coating is a member selected from the group consisting of oil paint, fibrous

coating, synthetic resin enamels and varnishes, and fluoropolymer resin enamels and
varnishes; the heat-vaporizable active agent is a member selected from the group
consisting of heat-vaporizable insecticides, bactericides, fungicides and aromatizing
agents; and the base layer is made of unreinforced synthetic resins or synthetic resins
reinforced with glass fibers, aluminum foil or aluminum laminated films.

A third embodiment of the invention provides a method for heat-vaporizing an
active agent from the tape by moving the tape on a heater element while allowing the
non-coated side of the base layer of the tape to come into contact with the heater
element. :

The tape of the present invention shows high vaporization efficiency of the active
agent from the tape at a suitable temperature. Further, the tape of the present invention
can be produced easily and efficiently.

Brief Description of the Drawing
Figure 1 is a perspective view showing a device used for the heat vaporization
method of the present invention.
Figure 2 is a perspective view showing the device of Figure 1 as used.
Figure 3 is a perspective view showing another device used for the heat
vaporization method of the present invention.
Figure 4 is a perspective view showing the device of Figure 3 as used.
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4. A tape according to any one of clains 1 to 3, wherein the active agent

is insecticides or fungicides. 5. A tape according to claim4,
wherein the active agent is a pyrethroid conpound, an organi c phosphorus
- cofrpound, a carbamate conmpound or an aryl azol e conpound. 6. A tape

according to claim5, wherein the active?lgent is a pyrethroid conpound.

7. A tape according to claim6, wherein the active agent is allethrin.

+ 8. A tape according to claim®6, wherein the active agent is .prallethrin.

1 9. A tape according to cl dDetalledvidesariptianhef the Invengigent is furanethrin.

10. A tape accepdiit dfIné pRsEntg h$hfa UBEbIEHyeY Sr@98twhish '
dFﬁ% P s8R tGnv fhdla Ve whi oﬁﬁﬁ?ﬁdﬂf

11. A tape accor to, claim6, whereln_ the active agent .1 s _ben nrin.
12. A met hd P2k laypkgentainine, HbstaRtially neagtivesagsnt aba icotting Hlom dayier wap@imingib| e
i nsecti ci dahactiP@agéitiaad Beingforthed 6h ohe side a0 @it bdsy layey by apslidatibs of ardeaiiss NJ
a base layer , .. h ﬁontai ing substantially no active agent and a

coati ng fi??ﬁ@Qﬂﬂﬁ' &R #8°8 the insecticidal, bactericidal or fungi ci dal
agent and being formed on one side of the base |ayer by application of a
coating containing the insecticidal, bactericidal or fungicidal agent on a
heater el enment while allow ng the non-coated side of the base |ayer of the
tape to cone into contact with the heater elenent, wherein the coating is a
menber selected fromthe group consisting of oil paint, fibrous coating,
synthetic resin enanels and varni shes, and fluoropol yner resin enanels and
var ni shes; the heat-vaporizable active agent is a nenber selected fromthe
group consi sting of heat-vaporizable insecticides,
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bactericideé fungi ci des and aromatizing agents; and the base |ayer is made

of wunrei nforced synthetic resins or synt hetic resi nWass
fibers, alumnumfoil or alumnumlamnated fil ns. A met hod of
heat - vapori zi ng an active agent which corrprl ses ITDVI }!,l @”ﬂm,ﬂorth
*in any one of claims 1 to 11 on a heater'%%l ement whi on-

coated side of the base |ayer of the tape to cone into contact” wft h*t he
heat er el enent. Claiins A t ape according to claim 2,

wherein the agtivey %@%nilpglsﬁlgp%;ﬁﬁkhﬁﬂr%on Hﬁ%ﬁomgtap ially, no active ai,‘gPFg?‘ﬁPt ape

accordi ng to. cl I.n e actilve a
f ur anet h?F?P Hﬁgefl tlﬂfqr (FOBRAINRg & heagvppprizable active agent 3119 bmngré«omm oif one

heat - vaposideiof gheibase diyey g,ya@pn::atml oita @&ﬁ{@g Sgﬁﬁmgﬂr%/mg ﬁgﬁ\g: %g}ﬂ@ Héf?{n]' @kng a
Paves ' Slebl £ BRI, Bl oRCeh iRl i conne
side of t mntbetmeresm enamels and varmshes and ﬂuoropolymer resin enamels and varnishes;
the heat-vaporizable active agent is a member selected from the group consisting of heat-
vaporizable insecticides, bactericides, fungicides and aromatizing agents; and the base
layer is made of synthetic resins or synthetic resins reinforced with glass fibers,
aluminum foil or aluminum laminated films.

2. A tape according to claim 1, wherein the oil paint is a member selected from
the group consisting of boiled oils, oil varnishes and spirit varnishes; the fibrous coating
is a member selected from the group consisting of cellulosic enamels, varnishes and
resins; the synthetic resin enamels and varnishes are a member selected from the group
consisting of phenolic resin enamels and varnishes, alkyd resin enamels and varnishes,
vinyl resin enamels and varnishes, epoxy resin enamels and varnishes, acrylic resin
enamels and varnishes, unsaturated polyester resin enamels and varnishes, polyurethane

i resin enamels and varnishes, and silicone resin enamels and varnishes; and the synthetic
resins used for making the base layer are selected from the group consisting of
polyethylene terephthalate, polyfluoroethylene, polyimide and polyamide.

3. A tape according to claim 1 or claim 2, wherein the coating is a member
selected from the group consisting of cellulosic resin enamels and varnishes, and
polyurethane resin enamels and varnishes.

4. A tape according to any one of claims 1 to 3, wherein the active agent is
insecticides or fungicides.

5. A tape according to claim 4, wherein the active agent is a pyrethroid
compound, an organic phosphorus compound, a carbamate compound or an arylazole
compound.

6. A tape according to claim 5, wherein the active agent-is a pyrethroid
comﬁound. ' |

7. A tape according to claim 6, wherein the active agent is allethrin.

8. A tape according to claim 6, wherein the active agent is prallethrin.

9. A tape according to claim 6, wherein the active agent is furamethrin.

10. A tape according to claim 6, wherein the active agent is permethrin.

11. A tape according to claim 6, wherein the active agent is benfluthrin.

12. A method for pest control which comprises vaporizing a heat-vaporizable
insecticidal, bactericidal or fungicidal agent by moving a tape comprising a base layer
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Iayer by. appl i cation of a coating containing the active agent—on—a-heater
el enent while allow ng the non-coated side of the base IaEer of the tape

to cone into contact with the heater element. ulm“”"! III ﬂmmmet hod

for pest control which conprises vaporizing a heat-
.insecticidal, bactericidal or fungicidal agent by nDV|ng a tape conpr|5|ng

PR L B W R IR M R
bei ng for ﬂ%@ct‘i&idalnﬁa&bﬂﬁdﬂf ot ﬂﬁlghﬁ@a dgameindbbfelﬁg)lﬁdmnml on ohe @nieocﬁf theclmsti ng
Cont " R UM RS ok B pp I B BBl
cone i nt oagam rmhem]hea%rtdibmdsm wihdlet adlowahg thermon-coated side of the base layer of the tape
to come into contact with the heater element, wherein the coating is a member selected
from the group consisting of oil paint, fibrous coating, synthetic resin enamels and
varnishes, and fluoropolymer resin enamels and varnishes; the heat-vaporizable active
agent is a member selected from the group consisting of heat-vaporizable insecticides,
bactericides, fungicides and aromatizing agents; and the base layer is made of
unreinforced synthetic resins or synthetic resins reinforced with glass fibers, aluminum
foil or aluminum laminated films.
13. A method of heat-vaporizing an active agent which comprises moving the
tape set forth in any one of claims 1 to 11 on a heater element while allowing the non-
coated side of the base layer of the tape to come into contact with the heater element.
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