TAPE EA%YI NG*ACTI VE AGENT- CONTA N NG FI NE POADER FI ELD OF THE | NVE
The present invention relates to a tape for heat vaporization of an actﬁ/«?&'
agent such as aromatizi ng agents, insecticides, bactericides, fungicides or
the |ike. BACKGROUND OF THE | NVENTION There can be found several nethods

for the continuous heat vaporization of an actlive agent by allowi ng a tape

i npregnated with the acti vEAMEGARRYING &GT%V!.GQI(EENQ* é‘Wl‘AﬁNYﬁG €. g.

JP-Y 51-51884/ 1976, JP-B 55-43727/1980, ' {ink phWHIAR/ 1989, JP-Y

4- 4538/ 1992, JP-Y 4-4539/1992, JP-Y 4-4540/ 1992, JP-B 4-34362/1992).

However, if the above tape is used for the application of a volatile active
agent havi ng hi gh vapor pressure at ordinary tenperature, such as

aromati zi ng agents, enpenthrin, traggk i Id' PydnNdi chl or ovi nyl
phosphate (DDVP), part of the active agent may ost by volatilization
prior to the passage on aTH@ﬁfeﬁ‘éntﬁWéﬁﬁ‘éﬂrefans t@ﬁ%pe‘f@ﬂ%at?@oh%onvﬁf'aﬁrhcﬁﬁé(&'im

it difficult to store the tape for along time. I'n addition, if an active
agent in |arge qugpiyds t her way
than that of using a th| C ge gh%qaiécg‘gggsggageﬂ ecr efgég%fd%s ﬁ%’gﬁk&

vapori zation efficiency of the active agent. SUMVARY OF THE | NVENTI ON -

D INV 1
There can be found several tnethods for the continuous heat vaporization of
an active agént by allowing a tape impregnated with the active agent to pass on a heater
element (see, e.g., JP-Y 51-51884/1976, JP-B 55-43727/1980, JP-A 64-80242/1989,
JP-Y 4-4538/1992, JP-Y 4-4539/1992, JP-Y 4-4540/1992, JP-B 4-34362/1992).

- However, if the at)ove tape is used for the application of a volatile active
agent havjng ﬁgh vapor pressure at ordinary temperature, sluch as aromatizing agents,
empenthrin, transfluthiin or dimethyl dichlorovinyl phoéphate (DDVP), part of the active
agent may be lost by volatilization prior te the passage oxt a heater element for heat
vaporization, which makes it difficult to store the tape for a long time. In addition, if an
active agent in large'quapﬁﬁes is to be carried on a tape, there is no other way than that of
using a thick tape, which causes a decrease in the vaporization efficiency of the active

agent.

S | SUMMARY OF THE INVENTION
-~ Under these circumstances, the présent inventors have i_ntensively studied and
found that .Ihe above problems can be eolved by a tape prepared by incorporating an
active ageitt in a ﬁne pewder and applying the active agent—containing fine powderto a

tape base, thereby completing the present invention.




¥

T

Under these circunstances, the present inventors have intensively studied

and found that the above problens can be solved by a tape prepared by

i ncorporating an active agent in a fine powder and applying the active

agent-containing fine powder to a tape base, thereby conpleting the present

invention. . 2 Thus, the present invention provides a tape conprising an

active agent- containing fine powder carried on one surface of a base by a

bi nder. The present invention further provi des a method for heat - vapori zi ng

an active agent, conprising heating the surface not carrying the active

agent-containing fine p er of the tape as descri bed above. The present

i nvention further provi sa thecpresent s invension proyides & tape SATPTiSingqan, agityei agenlg

an active agent by heating the surface not carrying the active

agent - cont ai ni ngoptaiEng HngpOWdsr carsied on pae surfage oF A basecbymlivder. sai d acti ve

agent being selected fromthe group consisting of insecticides,

bact eri ci des and f ungi cithepresehicinvension dirthen prqyides armethod forthearvahorizing) an active

excel l ent storage stability for a l.ong tine even for any volatile active

agent having hi gigentpomprisegs beatingethasuefaccheoticairyig the active agent-containing fine -
powder of the tape as described above.

The present invention further provides a method for pest control, comprising
vaporizing an active agent by heating the surface not carrying the active agent-containing
fine powder of the tape as described above, said active agent being selected from the
group consisting of insecticides, bactericides and fungicides.

The tape of the present invention has an excellent storage stability for a long
time even for any volatile active agent having high vapor pressure because the active
agent does nt:)t easily volatilize during the storage. The tape of the present invention
further has advantages that an active agent in large quantities can be carried thereon and

that high heat-vaporization efficiency of an active agent can be attained.

BRIEF DESCRIPTION OF THE DRAWING
Figure 1 is a perspective view showing a device for tﬁe heat vapbrization of
an active agent from an tape of the present invention.

Figure 2 is a perspective view showing the device of Figure 1 as used.

DETAILED DESCRIPTION OF THE INVENTION
The tape of the present invention comprises an active agent-containing fine

powder carried o;lf'-;::_.bne surface of a base by a binder.
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agent does not easily volatilize during the storage. The tape of the
present invention further has advantages that an active agent in |large
quantities can be carried thereon and that hi gh heat-vaporization
efficiency of an active agent can be attained. BRI EF DESCRI PTI ON OF THE
DRAWNG Figure 1 is a perspective view showing a device for the heat
vaporization of an active agent froman tape,of the present invention.
Figure 2 is a perspecti.ve view showi ng the dévice of Fi gure 1 as used.
DETAI'LED DESCRI PTI ON OF THE | NVENTI ON The tape of the present invention
conprises an active ageni-caontaining fine powder carried on gne surfage of
a tr)rgse by a bi nder. %E’q'ﬁ‘émff(ﬁge(}te%éﬂb?ﬁ ?Ig@ﬁﬂﬁnﬁégg}tﬁrﬂch?f’ﬁﬁs’é’@%‘ﬁ'ﬁ‘%‘ﬁes and
i nsecticides, bactericides and.fungicides, to be used in the, present .
i nvention is no w@qscﬁ%rqsyg mtﬁ?géﬂ‘a?ntwepe%lsa@t partigularlyplimited, sp jlongpasyt can
heating, even if it is not highly volatile. Exanples of the insecticide are
t hose used for . be¥nosized byyheatiag,fven it is netkighly vokgleudi ng pyrethroid
conpounds such as allethrin, resnethrin, prallethrin, furanethrin,

_ Examples of the insecticide are those used for controlling insanitary insects,

including byrethroid compounds such as allethrin, resmethrin, prallethrin, furamethrin,
phenothrin, cyphenothrin, permethrin, cypermethrin, empenthrin and. transfluthrin,
includiné their effective isomers thereof; organic phosphorous compounds such as
dimethyl dichlorovinyl phosphate (DDVP) and fenitrothion; carbamate compoﬁnds such
as propoxur; and arylazole compounds such as fipronil.

In addition to these insecticides, agricultural and horticultural insecticides for
use m greenhouses, including pyrethroids such as fenpropathrin and fluvalinate; organic
phosphorous ;compounds such as chlorpyrifos, diazinon and chorobenzilate, may be used
as th.e active agent of the present inver:ltion.

Examples of the fungicide used in the present invention are. chlorothalonil,
triadimefon, triflumizole, vinclozolin, a!nil-azine and procymidone.

Asthe aroniatizing égent, commercially available aromatizing agents may be
used for the present invention.

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

~ The base used in the present invenﬁon is preferably made of a material which
can withstand temperature for heat vaporization of an active agent and which can be
formed into a film of about 5 to 200 pm in thickness. Examples of the material for the
base are laminated paper; woven cloths or non-woven cloths; resins such as polyolefins, |

polyvinyl chloride, polyvinylidene chloride, polyethylene terephthalate, polyfluoro--
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phenot hrin, cyphenothrin, pernethrin, cypermethrin, enpenthrin and
transfluthrin, including their effective isoners thereof; organic
phosphor ous conpounds such as di et hyl dichlorovinyl phosphate (DDVP) and
fenitrothion; carbamate conpounds such as propoxur; and aryl azol e conpounds
such as fipronil. In addition to these insecticides, .agricultural and
horticultural .i nsecticides for use in greenhouses, including pyrethroids
such as fenpropathrin and fluvalinate; organifc phosphorous conpounds such
as chlorpyrifos, diazinon and chorobenzilate, may be used as the acti-ve
agent of the present invention. Exanples of the fungicide used in the
present inventi fylns. pelyisnide pad pelyrmide; i reginflmmof theps reginszeinforced with grass
vincl ozolin, anilazine and procym done. As the aromati zi ng agent,

comerci al |y avdibemb| alurainummefoily iand abipunurs-larpipated filmed Preferredimaterials dot the base
I nvention. These active agents may be used alone or. in conbination with
vari ous additi veas milwithyencd¢rephtbalstc emhpolyimide.agent s, stabilizers and

pi gnents. The base used in the present invention is preferably made of a
mat eri al which can w t hExamgles ofrthe fmt powdéouset éatcontaiing amhétive agént are povdere
agent and which can be fornmed into a filmof about 5 to 200 [err] in "

thi ckness. Exambaeiagtigh b abrbing Sapdoty, ishallppordarsiababls bR aBSLBRRS olMANEN

cloths or non-woven cloths; resins such as polyolefins, polyvinyl chloride,

pol yvinylidene giyqaht B wellht Whidhis @BSutl B3 8 10 Rt the RSN I WY Powder, e.g., fine
powders of mineral carriers such as aétivated charcoal, activated alumina, acid clay,
activated clay, diatomaceous earth, zeolite, attapulgite, silicates, bentonite and silica;
synthetic reins such as polyvinyl chloride, polyethylene, ethylene-vinyl acetate copolymer
and polyacrylic acid; and clathrate compounds such as cyclodextrin. Preferred fine
powders are activated charcoal, silicates, silica and poljrvinyl chloride powders.

T:hese fine powders usually have a particle size of about 1 to 300 pm,
preferably about 5 to 150 pm. The active agent in liquid form is incorporated in a fine
powder, as such or as a solution prepared by dissolving in a solvent. The active agent in
solid form is incorporated in a fine powder, as a melt or as a solution prepared by .
dissolving in a solvent.

The ‘amount by weight of active agent to be contained in the fine powder,
although it may vary depending upon the kind of fine powder, kind of active agent and
the like, is usually about 0.3 to 5 times the weight of the fine powder.

When an active agent—containing ﬁne powder is applied to a basé, a binder is
used. For example, the active agent-containing fine powder is mixed with a binder-
containing liquid, and the mixture was applied to one surface of the base. The binder fo
be used in the present invention is not particularly limited, so long as the active agent-

‘containing fine powder can be carried on the base. Examples of the binder are ink

4
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4 ethylene pol yi m de and pol yam de; resin filnms of these resins reinforced
with grass fibers; aluminumfoil; and alum numlaminated films. Preferred
materials for the base are polyethylene t erepht hal ate and pol yi m de.
Exanpl es of the fine powder used for containing an active agent are powders
havi ng hi gh oil - absor bi ng capacity, usually powders capabl e of absorbing an
oil at an anount by weight which is about 0.% to 10 tines the weight of the
powder, e.g., fine powders of mineral carriePs such as activated charcoal
activated al um na, acid clay, activated clay, diatonmaceous earth, zeolite,
attapulgite, silicat bent oni t.e ana silica; g &hetlc relgg such as

pol yvi nyl chl or mf-? OF?/"E’(“ﬁ)FP@tﬁE s apd\pasts doaierigle. Jheamount ghBindseis ahamount
pol yacrylic acid;..and clathrate éﬁnpounds such as cycl odextrin. Preferred
fine powders ar SHEEIEIEP b gure hat.the activg pgenkeeniaining) fine-poyrder FYGPW'%WCd on the
chl ori de pomders These fine powders usually have a particle size of about
1 to 300 [err], %ﬁeem thei splidisententby weighy of erbipdertip aseally abouh § &t toj tifesthied
forn1|s |ncorporated in a fine powder, as such or as a solution prepared by
di ssol ving in aweightefithe active agenticontainirgfing poveisr.i d formis i ncor por at ed in
a fine powder, as a nelt or as a solution prepared by

The amount of active agent-containing fine powder carried on the base is
usualiy in the range of about 1 to 100 mg/cmz.

The width and length of a tape of the present invention may be selected so as
to attain the purpose of use, depending upon the kind and amount of active agent,
conditions of use, such as time and place for use, and the like. The width of the tape is,
for example, in the range of about 6 to 100 mm.

When a tape of the present invention is used, an active agent can be vaporized
by heating, for example, allowing the surface not carrying the active agent-containing fine
powder of the tape to come into contact with a heater element. The heater element is kept
at a temperature sufficient to ensure that the active agent can be vaporized, generally about
50° to 300°C.

The running speed of the tape may vai'y depending upon various factors such
as the size of the tape used and the amount of active agent contained, and it is preferably
in the range of about 1 to 200 cm/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, against insects such as mosquitoes,

flies and cockroaches, fungi and other pests, by heat vaporization of the active agent

therefrom.
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dissolving in a solvent. The anpunt by weight of active agent to be
contained in-the fine powder, although it may vary dependi ng upon the kind
of fine powder, kind of active agent and the like, is usually about 0.3 to
5 tinmes the weight of the fine powder. Wen an active agent-containing fine
powder is applied to a base, a binder is used. For exanple, the active
agent -containing fine powder is mxed with a binder- containing Iiquid, and
the m xture was applied to one surface of th® base. The binder to be used
in the present invention is not particularly limted, so long as the active
agent - containing fine powder % n be carried on the base. Exanples of the
bi nder are ink 5 mat eff 1ps o TP§FEt IRYERIFONCS SomYeaiqnsly trec piagagridghand
amount of binder is an grmunt sufficient to ensure that the active
agent - cont ai ni n§s P OfHES asshawpetor sxamplg, igfigures baré2. and the sol i d
content by weight of a binder is usually about 0.05 to 4 tinmes the weight
of the active agent-conEsamples) fine powder. The anpunt of active
agent -containing fine powder carried on the base is usually in the range of
about 1 to 100 [err]. The present invention will be further illustrated by the following examples,
which are not to be construed to limit the scopé of the present invention. In these
examples, the parts are by weight.
Example 1
Ten parts of an active agent-containing fine powder prepared by incorporating
6.7 parts of jasmine perfume in 3.3 parts of activated charcoal (about 5 to 7 um particle
size) was mixed with 40 parts of an ink material (8 wt% solid content), and the mixture
was applied on one surface of a polyimide film (25 um thickness) to have a thickness of
500 pm in a wet state. After drying, the resulting film was cut in the shape of a tape.
The tape thus obtained was stored for one week and then tested by heating on a heater
element at 160°C, at which time the aroma of jasmine was detected.
Example 2
One part of an active agent-containing fine powder prepared by incorporating
0.4 part of jasmine perfume in 0.6 part of powdered polyvinyl chloride (about 120 pm
particle size) was mixed with 40 parts of an ink material (8 wt% solid content), and the
mixture was applied on one surface of a polyethylene terephthalate film (12 pm thick-
ness) to have a thickness of 500 um in a wet state. After drying, the resulting film was
cut in the shape of a tape. The tape thus obtained was stored for one week and then

tested by heating on a heater element at 160°C, at which time the aroma of jasmihe was

detected.
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Thé width and length of a tape of the present invention may be sel ected so
as to attain the purpose of use, depending upon the kind and anount of
act'ive agent, conditions of use, such as tinme and place for use, and the
like. The width of the tape is, for exanple, in the range of about 6 to 100
mm Wien a tape of the present invention is used, an active agent can be
vapori zed by heating, for ‘exanple, allow ng the surface not carrying the
active agent-containing fine powder of the tape to come into contact with a
heater el enment. The heater element is kept at a tenperature sufficient to
ensure that the active Egent ﬁan be vaporized, generally about [err] to
[err]. The running spee Ypple e tape nmay vary dependi ng upon vari ous
factors such as the size of the tape used and the anount of active agent
contained, and it is prdPeiuppyrts it pe aativgagent-eansrining fine 20vden prepared cby
tape of the present invention can find various applications dependi ng upon
the properties #icomerating \opartseofi d-pbennthrimpo? ipags off\symbetic hydrated silizon didxide
in case where the active agent is an insecticide, bactericide or fungicide,
the tape of theppwderdabout 30¢m paticle sizebwaumpediwith Ppats afarndoatihg mbiterial (14 wt%
exanpl e, against insects such as nosquitoes, flies and cockroaches, fungi
and ot her pest s soliod/cdneertt), anpahe mirtirerwasf applied an ohy surfgerdf 4 putyiadidefilm (25 pm

| thickness) to have a thickness of 700 umin a wet state. After drying, the resulting film
had d-phenothrin at an amount of 13.8 mg/cmz.
The film was cut in the shape of a tape. The tape thus obtained was heated at

an area of 4 cm?

on a heater element at 280°C and the amount of vaporized active agent
was measured to be 43.5 mg (78.8% vaporization rate).
Example 4
i T‘welve parts of an active agent-containing -fine powder prepared by
: incorporating 10 parts of permethrin in 2 parts of synthetic hydrated silicon dioxide
powder (about 30 pum particle size) was mixed with 7 parts o.f a coating material (14 wt%
solid content), and the mixture was applied on one surface of a polyimide film (25 um .
thickness) to have a thickness of 700 pumin a wet state. After drying, the resulting film
had permethrin at an amount of 14.1 mg/cmz.
The film was cut into the shape of a tape. The tape thus obtained was heated

at an area of 4 cm? on a heater element at 280°C and the amount of vaporized active agent

was measured to be 45.2 mg (80.1 % vaporization rate).



6 The tape of the present invention is conveniently received in a cartridge
and used with a device as shown, for .exanple, in Figures 1 and 2. Exanpl es
The present invention will be further illustrated by the follow ng

exanpl es, which are not to be construed to limt the scope of the present
invention. In these exanples, the parts are by weight. Exanple 1 Ten parts
of an active agent-containing fine powder §repared by incorporating 6.7
parts of jasm ne perfune in 3.3 parts of activated charcoal (about 5 to 7
[err] particle size) was m xed with 40 parts of an ink material (8 W%
solid content), and the m xture was applied on one surface of a polyimde
film (25 [err] thickness) to have a thickness of 500 [err] in a wet state.
After dryig, seemdn the drawings.f thentapgid ef any gmbedinagns je wiyund entp woTspoolsgeand
t hus obtained was _stored.for one week and then tesfed by heating, on a .
heater el cFRANEMERLY Siorpd 48 a,FATEHIEE| e At difalidh inh Pig. 2 (e, saripidesis wepived in a

Exanpl e 2 Qe B4 il ndihh B8R 8Pt M0l SR I8tk BEVE e 5.

The housing 4 also includes a heater 6 over which the tape 1 passes. The electric motor and
heater 6 are energised via an electric cord 7 which is intended to be connected to a
conventional electric power supply. The powder 12 containing the active agent is applied to
the upper surface 13 of the tape 1 whilst it is the lower surface 14 of the tape 1 which

preferably comes into contact with the heater 6.



0.4 part of jasmne perfune in 0.6 part of powdered pol yvinyl chloride
(about 120 [err] particle size) was m xed with 40 parts of an ink materi al
(8 wt% solid content), and the m xture was applied on one surface of a
pol yet hyl ene terephthalate film (12 [err] thick- ness) to have a thickness

of 500 [err] in a wet state. After drying, the resulting filmwas cut in
t he. shape of a tape. The tape thus obtained yas stored;m
then tested by heating.on a heater elenent at [err] at: Wmﬂ ' rona
of jasm ne was- det ect ed. 7 Exanple 3 Twelve parts of I t”m”glm i” ,I

N

agent-containing fine pwﬂgr. p red by incorporating 10 parts x
d-phenothrin in 2 parts o s'ﬁn{lﬁﬁﬁ?‘g%ydrat ed silicon dioxide powder (about

30 [err] particle size) was mxed with 7 parts of a coating material (14
wt % solid content), and the m xture was applied on one surface of a
polyimde film (25 [err]l thi ckness) to have a thickness of 700 [err] in a
wet state. After dryingl- t AdapeROMBrisHg anj achYAgENLCOMARIRE ine Rowderparmadoenene
of 13.8 [err]. Th fi%r’rhvvas cut, in the shape of a tape. The tape thus

obt ai ned was he e of a base by a binder.

2. A tape according to claim 1, wherein the active agent is an insecticide. |
3. Atape accqrding to claim 1, wherein the active agent is a pyrethroid
. compound.

4. A tape according to claim 1, wherein the base is made of a material
which can withstand temperatures used for heat vaporization of the active agent and
which can be formed into a film.

5. A method for heat-vaporizing an active agent, comprising heating the
surface not c’arrying the active agent-containing fine powder of the tape according.to
claim 1. |

6. A method for pest control, comprising vaporizing an active agent by
he_gting the surface not carrying the active agent-containing fine powder of the tape .
according to. claim 1, said active age.nt being selected from the group consisting of

insecticides, bactericides and fungicides.



an area of 4 cn2 on a heater elenent at [err] and the anount of vaporized
active agent was measured to be 43.5 ng (78.8% vaporization rate). Exanple
4 .Twel ve parts of an active agent-containing fine powder prepared by
incorporating 10 parts of pernethrin in 2 parts of synthetic hydrated
silicon dioxide powder (about 30 [err] pafnDicle size) was mxed with 7
parts of a coating material (14 wt% solid content), and the m xture was
applied on one surface of a polyimde film (25 [err] thickness) to have a

t hickness of 700 [err] in a wet state. After drying, the resulting film had
pernmethrin at an anount of 14.1 ng/cnR. The filmwas cut into the shape of
a tape. The tape thus obtained was heated at an area of 4 cn2 on a heater
element at [err] AFKPEICARRYING ACTIVI AGENT-CONTAINRIG RINFPONVEBER! €d to
be 45.2 ng (80.1 % vaporization rate). 8 As seen in the draw ngs, the
tape 1 of any enbodinent is wound onto two spools 2 and conveniently stored
in a cartridge 3. As indicated in Fig. 2 the cartridge is received in a
housi ng 4 ABSTRAEANt ai ns an electric notor (not illustrated) which rotates
a drive spindle 5.

The present invention relates to a tape (1) carrying an active agent-containing fine
powder (12) on one surface (13) of a base by a binder and to a method for Vaporizing the
active agent by heating the tape (1). In particular, the tape (1) of the present invention has an
excellent storage stability for a long time even for any volatile active agent having high vapor
pressure because the active agent does not easily volatilize during the storage. The active
agent can be an insecticide, a bactericide or a fungicide. The tape (1) preferably passes
between two spools (2) over a heater (6). |
Fig. 2.

i
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«The-housing 4 also includes a heater 6 over which the tape 1 passgé‘..ﬂﬁ'(ieov&«t
el ectric notor and heater 6 are energised vif aﬁ:efecf—r-rc—'cm—ﬂj]? vg%hg.q S '
i ntended to be connected to a conventional el ettiPiEESESMAS BEFDIYY. Thel -
powder 12 containing the active agent is appilied t B lI't‘émfzﬁ’)pe_.r____.s'urface 13 of
the tape 1 whilst it is the lower surface 14 of the tape 1 which preferably
comes into contact with the heater 6. 1/-19 What is clained is: 1. A tape
conprising an active agent-containing fine powder carried on one surface of

a base by a binder. 2. A tape according to claim1l, wherein the active

agent is an insecticide. 3. A tape according to claim1l1, wherein the active
agent is a pyrethroid conpound. 4., A tape. According to claim1l, wherein the
base is made of a material which with nd tenperatures used for heat
vapori zation of the active agent ald whi ¢h can be forned into a film 5. A
met hod for heat-vaporizing-an actfve agegnt, conprisi nﬁ heat i.ng t he
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surface not carrying the active agent-containing fine powler_ of the tape
according to claim1l. 6. A nethod for pest control, conpriSl] ZIn
an active agent by heating the surface not carrying the ajcéﬁé}g'A\éM'JTst&T
agent - cont ai ning fine powder of the tape according to cl ajii;rBi . S%ZdMAXtIQ%

agent being selected fromthe group consi st1i/r‘19 of inSECti:(i;‘i(?éQ """"""""""""""""""" '
bactericides and fungici des. '
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