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SPECIFICATION 

AIT CONTROLLED-RELEASE PREPARATION, PRODUCTION THEREOF AND 

USE THEREOF 

Technical Field 

The present invention relates to an AIT controlled-release 

preparation capable of easy·control of the release of allyl 

isothiocyanate (hereinafter referred to as AIT) vapor, which 

enables sustained release thereof, namely, an AIT controlled­

release preparation comprising AIT and shellac·acting as a 

barrier against AIT release, production thereof and use 

thereof. 

Prior Art 
' 

AIT, which is· an ingredient of washbi, has a superior 

antimicrobial action such -as ~fdal act.ion, antibacterial 

action and antifungal action, and shows no harmful effects on 

· human beings. Accordingly, its usefulness as a biocidal agent 

for f~odstuf°fs ~~d- the 1 ike has been. dr~awi~g attention·. 

AIT itself has a peculiar, strong and sharp smell,. ·and is 

disadvantageous in that the· strong sharp smell adheres to food 

and the: like when used at a high concentration. It is therefore 

required to effect_ively exhibit the antimicrobial action in a . 

least possible amount. Fortunately, AIT vap~r from the highly 

volatile AIT, too, has' a strong ·antimicrobial effect, which 

allows .~ffective ex~rtion of the antimicrobial action with only 

a small amoun~ of the va~or. 

Due t_o the extremely high volatility of AIT, however, the 
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use thereof as it is· results .in high AIT vapor concentration 

reached in a short time in the atmospheric gas with which the 

objects to be treated with the antimicrobial agent are brought 

into contact, which in turn may lead to disadvantageous results 

that th~ retention of the effects becomes inferior, the smell 

attaches to the objects to be treated, -and adverse influences 

are caused by the infiltration of the AIT vapor into the 

objects to be treated. 

For the AIT to be effectively used as an.antimicrobial 

agent, the development of a preparation is desired which enables 

free control of the release speed of the AIT vapor and free 

· control of the AIT vapor concentration in the atmospheric gas 

with which the objects to be treated.with the antimicrobial 
. .t 

agent are brought into contact-;- according to the objects to be 

treated and treatment method. In partlcular, the development of 

an agent capable of keeping the AIT concentr~tion in the 
• I ."'..:':/" .. 

atmospheric gas at" a desired level for a long time -is also 
~ 

desired. 

The antimicrobial agent satisfying such demand preferably 

has a form ·easily handled in the system in which the agent 1 s· 

to be used, and. easily processed. From such viewpoints, the.re 

have been conventionally proposed an agent wherein the release 

speed of AIT vapor is. controlled-by carrying AIT on a carrier, 

an agent wherein AIT is packaged with a film.having good AIT 

vapor permeability, an agent wherein AIT is included in 

cyclodextrin (hereinafter referred to as cp) and processed into 
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powder· or granule to suppress volati 1 i ty, an agent wherein. such 

powdery substance is kneaded with a resin and processed into a 

film, an agent wherein such.powdery·substance is incorporated in 

paper or nonwoven fabric or coated thereon, an agent wherein 

AIT is prepared into powder or granule by microcapsuling same by 

core salvation method, spray drying or various methods to 

suppress volatility, and an agent wherein AIT is kneaded with a 

thermoplastic synthetic resin and processed into a film or 

sheet. 

However, an agent wherein AIT is merely carried on a 

.carrier not only fails to sufficiently suppress the high 

~olatlllty of AIT but is associated with diffictilty in 

processing into other forms. In the case of an AIT v·apor 
·I 

permeable film, control .of the--release speed is limited, since 

the release speed of the AIT vapor is controlled by the 

thickness of the film. Moreover, the applicable system is also 
. ' $."t' 

1 imi t~d. An inclusion compound of CD i~s problematic in that CD 

itself is expensive, AIT vapor cannot be released when the 

system does not have· a humidity over a certain level, and, too 

high a humidity results in weak AIT inclusion by CD and rapid 

release of AIT ,· thus failing to control the release speed of 

AIT vapor. 

Microcapsuling of AIT is not suitable for industrial 

production due to t~e extremely poor AIT yield in the production 

process and difficulty in producing in large amounts. In 

additio~, AIT vapor is not released.until an outer force is 
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applied to rupture the microcapsules, thus making control of 

the AIT vapor release speed unattainable. . 

Also, kneading AIT with a thermoplastic synthetic resin is 

not suitable for industrial production like microcapsuling, due 

to the extremely poor yield of AIT. A sheet or film of a 

syntheti~ resin kneaded with AIT is either swollen or becomes 

swollen with time, since AIT invades many synthetic resins, and 

is not suitable as a practical material. A synthetic resin 

which is not invaded by AIT is impervious to AIT vapor, and 

scarcely releases AIT vapor even if AIT is kneaded therewith. 

As described above, a practical AIT controlled-release 

preparation capable of_ free control of the AIT vapor release 

speed and applicable to various systems· has not heretofore 
. . 

existed.· ·-- _,.... 

Disclosure of th·e Invention 

In view of the above-mentioned problems, the pre.sent 
......... 

invent.ors have done intensive studies .aµd found that th~ release 

of AIT vapor can be easily controlled by using shellac which 

can act as·a barrier against AIT release~ in particular, by 

incorporating AIT in shellac, and· confirmed that a preparation 

comprising them can.be easily and economically prepared, as 

well as easily prepared into various forms, whlch resulted in 

the completion of the present invention. 

Accordingly, the present invention provides AIT controlled­

release preparations comprising AIT and shellac acting as a 
. . 

barrier against the release of AIT,·and AIT controlled-release 
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preparations having a characteristic noted below. 

(1) An AIT controlled-release preparation comprising a shellac 

incorporating AIT 

(2) An AIT controlle9-release preparation comprising a shellac 

in a proportion of 1 to 1,000 parts by weight per part by 

weight of AIT 

(3) An AIT controlled-release preparation formed by a process 

. comprising mixing AIT with a shellac melted at a temperature of 

not more than· l00°C . 

(4) An AIT controlled-release preparation wherein a shellac 

incorporating AIT is in the form of a plate, block, granule or 

powder 

(5) An AIT controlled~release prepar,tlori comprising a shellac 

incorporating AIT, the shellac-~eing adhered to a.base material 

such a·s plastic plates inclusive of film and sheet, paper, 

nonwoven fabric and woven fabric 
.. . . 

(6) An AIT·controlled-release preparat~on comprising a shellac 

incorporating AIT, the shellac being mixed with a base material 

sqch as plastic plates lnclus~ve· of film and sheet, paper, 

nonwoven fabric and.woven fabric 

(7) An AIT controlled-release preparation compristng a shellac 

incorporating AIT, the AIT being carried by a.carrier 

The present invention also provides use.of the above­

mentioned AIT controlled-release preparation a.s an a~timicrobial 

agent, an insectproof agent or an antiseptic, a freshness­

retaining agent or a preservative for foodstuffs, as well as a 

5 

... 



_:: .... 
7: .. _.:~;·;;:~ 
~ ..... · 

i : This Sheet Has Been. la • . 

· ! If ID/I 111111 ifDD ~ . 
I 

production method of the AIT controlled-release preparation of 
the present invention. 

Brief Description of the Drawings 

Fig. 1 ls a. graph showing time-course residual ·ratios of 

AIT in the AIT controlled-release preparation prepared in 

Examples 1, 2, 5, 6, 9 and 10, and the AIT-containing 

preparations prepared in Comparative Examples 1 and 2, wherein 

the symbols 1 to 8 mean the following: 

· 1 .• · time-co~rse ·changes of r'esidual· ·AIT rat.io in· the AIT 

controlled-release preparation prepared in Example 5, 

2. time-course changes of residual AIT ratio in the AIT 

controlled-release prepa~ati~n prepared in Example 1, 

3. time-course changes of residual AIT ratio in the AIT .. 
controlled..:release prepara-t-lon-preparedin Example 6, 

4. time-course changes of.residual AIT ratio iil the AIT 

controlled-release preparation.prepared in Example 2, 
. -~7· 

5. time-course changes of residual A~T ratio in the AIT 

controlled-release preparation prepared in Example 9, 

6. time-course changes of residual AIT ratio in the AIT 

controlled-release preparation prepared in Example 10, 

7. time-course changes of ·residual AIT ratio in the AIT­

containing preparation prepared in Comparative E~ample 1, 

and 

8. time-course changes of residual AIT ratio in the AIT­

containing preparation prepared in Comparative Example 2. 

Fig. 2 is a graph showing time-course residual ratios of 
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AIT in the AIT controlled-release preparations prepared in 

Examples 2, 6, 10, 13 and 18, and the AIT-containing 

preparations prepared in Comparative Examples 3 and 5, wherein 

the symbols 9 to 15,mean the following: 

9. time-course changes of residual AIT ratio in the AIT 

controlled-release preparation prepared in Example 18, 

10. time-course changes of residual AIT ratio in the AIT 

controlled-release preparation prepared. in Example 2, 
. ... ... 

11. time-cour.se changes of residual AIT ratio. in· the· AIT 

controlled-release preparation prepared in Example 13, 

12. time-course changes of residual AIT ratio in the AIT 

controlled-release preparation prepared in Example 6, 

13. time-course changes of residual AlT ratio in the AIT .. . 

controlled-release prepara-ti~n-prepared in Example 10, 

14. time-course changes of residual AIT ratio in the AIT­

containing preparation prepared in Comparative Example 3, 
.'j ... 

and 

15. time-course changes of residual AIT ratio in the AIT­

contalnlng preparation prepared in Comparative Example 4. 

Detailed Description of the Invention 

The AIT controlled-release preparation, pro~uction method 

therefor and use there~f of the present invention are described 

in the following. 

The shellac to be used in the present invention is a resin­

like substance secreted by rack scale insects _which parasitize 

on certain legumes and mulberries. The resin-like substance is 
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genera.lly bleached, purified and put to use. Al though the 

chemical composition thereof has not been elucidated, the main 

component is considered to be a naturally condensed product 

wherein oxycarboxylic acids in the form of lactones are bound 

to each other. 

The shellac can be used as it is, or it can be added with 

various additives conventionally used, such as plasticizer, 

coloring, close adhesion preventive and adhesion preventive, to 

the extent that the object of the.present invention is not 

impaired. 

The AIT to be used in the present invention may be either 

natural or synthetic. It is not limited to an agent consi'sting 

of 100% AIT, but may be a composition containing AIT. When It 
. . ~ 

is used for foodstuffs, however-,-a-naturally. occurl".ing AIT is 

preferable. There is no limitation imposed on the synthesis 

method of AIT. 

'f:he AIT controlle~-release prepara,_tion of the present 

invention is characterized in that it comprises AIT and· 

shellac·; the shellac being added to be a barrier· against the 

release of AIT, spec~fically th~t it comprises a shellac which 

has· incorporated AIT (hereinafter also referred to as "AIT­

incorporating shellac1~). The state of AIT being incorporated in 

a shellac.means the state wherein the entirety or a part, 
' ' 

preferably the entirety, of AIT is covered by the shellac. In 

such AIT-incorporating shellac, AIT is present in the shellac in 

the state wherein the inherent vo.latilityof AIT is suppressed. 
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By the release of the incorporated AIT through shellac, or by 

the passage of AIT vapor through fine pores formed in the 

shellac, the.release spe~d of AIT vapor is controlled. 

The mixing ratio of AIT.and shellac in the AiT­

iricorporating shellac i:n the AIT controlled:..release preparation 

. of the present inve~tion plays an ·important role. in controlling 

the release speed of AIT vapor. By changing the mixing ratio as 

appropriate, the release speed of .AIT vapor from the AIT . . . . 

controlied-relea;se pr~pa-rati6n of the "pre"s·ent invention :can be 

controlled to a desired one according to the obj~ct·and use. 

When ·compared between two·AIT-incorporating shellacs both 

having the same AIT amount.and the same AIT release surface 

area, in general, a greater mixing ratio of AIT relative to 
.t 

- . shellac results in a higher AIT.vapor release speed. -This is 
considered to be attributable to the fact that AIT permeability 
increases with increasing.mixing ratio of AIT,· since structural 

.;' . . . .• 

density that the shellac inherently po~sesses ·is impaired . · 

thereby, and that the difference between the AIT concentration 

in_ the AIT-incorporating shellac and that in the outside becomes 

greater to cause an increase in the amount of AIT vapor 

released. 

The mixing proportion of the she! lac and AIT in the AIT- · 

incorporating shellac moiety in the AIT controlled-release 

preparation of the present Invention ls preferably 1-_1,000 parts. 

by weight of she_llac relative to part by_ .weight of AIT. When 
the amount of the shellac ls greater than 1,000 parts by weight 
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relative to part by weight of AIT, the release speed of AIT 

vapor becomes extremely low, and when the amount of the shellac 

is smaller than 1 part by weight, the release speed of AIT 

vapor becomes extremely high to cause poor sustained release 

property and softening of AIT-incorporating shellac. 

This mixing proportion is appropriately selected according 

to the use of the AIT controlled-release preparation. For 

example, when the AIT controlled-·release preparation is used 

for antibacterial action in cold storage compartment of a 

refrigerator or freshness retention of fresh foods, the amount 

of AIT to be released needs only be a trace amount, and the 

shellac is preferably used in a proportion of 100-1,000 parts 

by weight per part by weight of AIT. When it is used for 
.t 

insectproof or antimold action--i-rr a··wardrobe, or used in the 

form of an insectproof she~t or fi 1 ter, the s·hellac is 

preferably added in a proportion of 1-50 parts by weight per 
.... ~·· 

part by weight of AIT. 

In the AIT-incorporating shellac, ·the shellac is in a solid 

state at ordinary temperature and AIT is incorporated tnerein. 

The form of the· AIT to be incorporated in the shellac -is not 

pa_rticularly 1 lmi ted, and can be, for example,_ liquid (oi 1), or 

powder or granules whereinAIT is carried J>y a· carrier~ 

T)le carrier to be used here can be any· insofar as. it can 

carry A~T and does not react with AIT, and is exemplified by 

inert carriers conventionally used, such as pulp, paper, 

cellulose particles, zeollte,·alumina, silica gel and calcium 
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silicate. 

The AIT controlled-release preparation of the present 

invention is not particularly limited in terms of form. 

Preferred are the· following .preparation forms. 

<D A preparation consisting of an AIT-incorporating shellac 

itself in the form of, for example, sheet inclusive of film and 

plate, block, granule or powder 

(2) A preparation comprising an AIT-incorporating shellac which 

~:!·~~~~, adheres to a base material such as plastic plate inclusive of 

film and sheet, paper, nonwoven fabric and.woven fabric 

... 
•. :{~: :; 

·~ ':: ~--. 

<ID A preparation comprising an.AIT-incorporating shellac, 

particul~rly an AIT-incorporating shellac ·in the form of p9wder· 

or granule, which is mixed with a base inaterial such as plastic 
. .1 . 

plate inclusive of film and sheet-; ~p.aper, nonwoven fabric and 

woven fabric 

@A pr~paratlon of the above <D to·® wherein.A~T is carried by 
.......... 

a carrier 

· The preparations ~emplified above are explained now • 

·(a) Preparation of <D 

The preparation, i. e. AIT-i ncorpora ting she 11 ac, is 

prepared, for example, by mixing AIT with shellac dissolved in 

an organic solvent and subsequently removing the organic solvent 

from the dissolution mixture by evaporation and the like 

(desolventing) to solidify and form the shellac (hereinafter 
- . 

. referred to as sol vent method), or by mixing AIT W.i th shellac . . 

melted by heating, and subsequently cool-solidifying and 
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forming the molten mixture (hereinafter referred to as molten 

method).· The form of the AIT to be mixed here is not 

particularly limited, and can be· liquid (e.g. oil), powder or 

granule wherein AIT is carried by a carrier., or AIT-containlng 

composition. 

(1) Solvent method 

The solvent method compr_i.ses dissolving shellac in an 

. organic solvent •. Examples of the organic solvent to be used 

,...~:·. her"e generally include alcohol," prefe·rably ·ethanol. 
. ·~~-,~~~ 

-The concentration of the shellac to be dissolved in an 

organic solvent is appropriately .determined according to the 

desired release speed of AIT vapor from the preparation. In 

general, smal~er amounts of organic ~olvent to be used for the 
. -

·dissolution result in a .shella·c- moiety having a small number of 

fine pores. Accordingly, the shellac desirably has relatively 

high concentration to achieve an enhanced sustained release 
. .v . . . . . ~ . 

proper.ty. 

In general terms, when the shellac concentration in an 

organic solvent ls less than 30%. by welght, the yield of AIT 

becomes small.and the release speed of AIT vapor from the AIT­

incorporating shellac tends. to become extremely high •. Hence, 

.it is preferable that the shellac is contain~d at a 

concentration as high -as possible to the ·extent that 

workability i~ not impaired._ On the other hand, when. the 

concentration of the.shellac exceeds 60% by ·weight, viscosity 

becomes high and.the shellac tends to cause difficulty in 
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treatments. The preferable concentration of the shellac to be 
dissolved in an organic solvent is 30-60% by weight, more 

preferably 40-60% by weight. In this concentration range, 
chang~s in the concentration exert less i~fluences on the 
release speed of AIT vapor from theAIT-incorporating shellac. 

Then, AIT in the state of a liquid or carried by a carrier 
is added and mixed with the shellac solution. The mixing ratio 
of the AIT and shellac (weight proportion, ~ereinafter referred 

. . 

to as charged AIT/shellac proportion).is·appropriately 

determined in consideration of the mixing ratio of shellac and 
AIT in an AIT-incorporating shellac," which corresponds to the 
desired AIT vapor_ release speed, the yield of AIT in the. process 
and the like. The proportion of the AIT is generally 0.2-200%, 

~ . 

preferably 3-80% (shellac being tr. 5-500 pa.rts by weight, 
preferably 1.25-33.4 parts by weight when converted to the 
amount per part by.weight of AIT). For an enhanced sustained .... . . . .. . 

release, a·lower proportion of AIT is preferable. In general, 
when the charged AIT/shellac proportion is less than 3%, the 
release speed of AIT vapor becomes iow, and when it exceeds 
80%,·the AIT-incorporating shellac produced tends to become 
soft. Such tendency becomes more prominent as the proportion 
becomes less than_0.2% or greater than 200%. 

The organic solvent is removed from the obtained mixed 
solution by hot air.drying and drying in vacuo. 

(ii) Molten method 

The molten method is characterized by mixing AIT with a 
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shellac melted by heating. To be specific, shellac is melted 

·at a temperature of not more than 100°C, preferably 70-100°C 

and more preferably 80-90°C, AIT is cast therein in the form of 

a iiquidor in the form- of being carried by a carrier, and the 

mixture is solidified -b~ cooling to prepare an AIT-incorporating 

shellac. 

When the melting temperature ls higher than 100°c, the 

. yield of AIT becomes p_oor, the release speed of AIT_ vapor from 

"-:·:-, the obtained AIT:..incorporating shellac becomes higher and the 
::.::-::~=~~ 

j-:-:,.,,, 
.... :;,· 

surface tends to be poor with pockmarks. The solidification by 

cooling is preferably done as quickly as possible, since quick 

solidification by cooling makes the yield of AIT greater. 

The charged AIT/shellac proportion"when producing a 
-t 

preparation is generally 0.125-125%~ preferably 3-100% (shellac 

being 0.8-800 parts by weight, preferably 1-33.4 parts by 

weight when converted to the amount per part by weight of AIT). 
: .... 

The proportion is appropriately determined in consideration of 

the yield of AIT and the- mixing ratio of shellac and AIT in the 

final product of an AIT controlled-release preparation, which 

·corresponds-to. the desired AIT vapor release speed. 

According to the solvent method, the residual solvent is 

less, since high concentr"ation shellac is dissolved in ~n 

alcohol, and the yield of AIT is high. On.the other hand, the 

molten method is advantageous In that a residual solvent does 

not exist due to the absence of a· solvent, and the yield of AIT 

is high, since a process for evaporating the solvent is not 

1 4 
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necessary. Generally speaking, when the AIT amount and AIT 

release surface area are the same, the solvent method tends to 

form an AIT-incorporating shellac having higher AIT vapor 

release speed than does the molten method. This is considered 

to be due to the greater number of fine pores formed by the 

evaporation of the solvent according to the solvent method. 

Both methods facilitate processing into various forms and the· 

method is appropriately selected according to the object and . . 

purpose of use of the AIT controlled-release preparation. 

Preferred is the molten method producing no residual solvent. 

A powdery or granular preparation can be prepared.by, for 

example, pulverizing an AIT-incorporatlng shellac formed into a 

plate or block, or by discharging the cbmposition of shellac .. 
dissolved in an organic solvent-or-melted by heating and liquid 

AIT from a nozzle. Alternatively, the preparation can be formed 

by coating.a powdery or granular substance carrying AIT with a 
. ~ . . 

liquid shellac prepared by dissolving shellac in an organic 

solvent ~r melting same by heating. 

(b) Pr~paration of (2) 

L . 

In said preparation, the state wherein an AIT-incorporating 

shellac is adhered to a base material embraces not only the 

state wherein an AIT~incorporating shellac layer is formed on 

the surface of the base material, but also the state wherein an 

AIT-incorporatlng shellac layer is formed in the base material. 

Such preparation can be form~d by coating a mixture of 

shellac dissolved in an organic solvent according to the 
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aforementioned solvent method, and AIT, or a molten mixture of 

shellac melted by heating and AIT as in the molten method, on 

the surface of the base material, or by immersing the base 

material in said mixture to impregnate the base material with 

said mixture in the voids in the material. In particular, the 

coating type procedure is preferable in that small lot 

production is possible and the preparations having stable 

quality can be produced • 

. The base material is subject to· no particular llmi tat ion as 

long as it can adhere an AIT-incorporating shellac; and is 

exemplified by plastic plate inclusive .of film. and sheet, paper, 

nonwoven fabric and woven fabric. 

Examples of the plastic plate (pla:Stic film or sheet) 
. ~ 

include cellophane, polyolefin·-(-e·.g~ polyethylene and 

polypropylene), polyester, nylon and vinyl chloride. The 

thickness of the plastic plate ·is not particularly limited and 
.~ ... 

. is generally from ·12 µ.m to. 500 p.m. 
. I 

As the paper, usabie are generally used produ~ts such as 

paper made in the Western way and cardboard •. 

The flber material constituting thenonwoveii fabric is not 

particurarly limited, and is exemplified by rayon, 

polypropylene, poiyester, wood; wood pulp and hemp tibers. The 

woven fabric is not·particularly·limitedand ~known woven 

fabric can be used. · 

The AIT-incorporating shellac has high affinity for the 

base materials as mentioned above (i.e. highly adhesive) and is 
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advantageous in that it can form a thin and uniform film on the 

base materials and allows less release of _the coating after 

application. The form of the AIT to be added to the AIT­

incorporating shellac is not particularly limited and ls 

exemplified ·by liquid (e.g. oil), powdery or granular 

substances wherein AIT is carried by a carr-ier and AIT­

containing composition • 

. . (c) Preparation of <ID 

The preparation wherein an AIT-incorporatingshellac is 

mixed with a base material in the form of a·plastic film or 

sheet can be produced by kneading a powdery or granular AIT­

incorporat ing shellac prepared by the aforementioned solvent 

method or the molten method with.a starting material resin of . . ~ . . . 

the base material, and forming-·tlte-mixture into a plastic plate 

inclusive of film and sheet. The AIT can be a shellac-coated 

AIT carried by a carrier. 
;;..,,. 

The preparation wherein an AIT-inGorporatlng shellac is 

mixed with a base material such as paper, nonwoven fabric and 

woven·fabrlc is exemplified by those wherein the above­

mentioned powdery or granular AIT-incorporating shellac is 

kneaded with the fibers constituting paper, nonwoven fabric and 

woven fabric. Such preparation can be prepared by kneadin~ a 

powdery or granular AIT-incorporating shellac with the fib~rs 

constituting paper, .nonwoven .. fabric or woven fabric, or an 

adhesive in advance, and forming paper, nonwoven fabric and the 
like using said fibers. 

1 1 
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According to the AIT controlled~release preparation of the 

present invention, the release speed of AIT vapor can be 

controlled, and antimicrobial action, freshness-retaining 

action, insectproof action and the like can be exerted in a 

sustained manner for a long time a~cording to its controlling 

mode. 

The speed of the AIT vapor released from the AIT 

. controlled-release preparation of the present invention varies 

depending on the AIT permeation property of the shellac moiety 

of the AIT-incorporating shellac, the diameter and the number of 

the fine pores formed in said shellac moiety, and the like, and 

these properties can be controlled by the forming method and 

forming conditions of the AIT-incorporating sheliac. 
. ~ . 

Accordi~gly, various modes of AIT·controlled-release 

preparations having variou~ AIT vapor release speeds can be 

formed by adjusting the forming method, forming conditions and 
~~ . 

AIT contents of the AIT-incorporating shellac. 
. . . ' 

The forming conditions of the AIT-incorporating shellac 

which can be th~ factor in adjusting AIT permeation property 

and the like include, for example, concentration of the shel~ac 

to be dissolved, drying temperature and time, and the like for 

the solvent method; melting temperature, cooling temperature 

and time thereof for the molten method; and charged AIT/shellac 

proportion when forming an AIT-incorporatlng shellac, ·and the 

like for the both methods. In general, _higher drying 

temperatures and melting temperatures in forming an AIT-
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incorporating shellac tend to result in greater effective 

diameters of the fine pores to be formed and higher release 

speeds of AIT vapor. Moreover, lower drying temperatures and 

longer time consumed therefor tend to result in lower AIT vapor 

release speeds, since a highly dense shellac moiety is formed. 

In addition, greater ratios of AIT to shellac in the AIT­

incorporating shellac, namely, greater charged AIT/shellac 

.. _proportions when forming an AIT-incorporating shellac tend to 

result in. hfgher AIT vapor .release sp~eds, and smaller 

AIT/shellac proportions tend to result in lower AIT vapor 

release speeds and continuous release of AIT vapor. 

The release speed _of AIT vapor from the AIT controlled­

release preparation of. the p-.resent invention can be controlled 
.t 

to various desired· modes by altering various conditio~s as 

mentioned.above. O_f these conditions, the concentration of the 

shellac to be dissolved in an organic solvent according to the .... 
. · . ... . .. 

·sol vent method is 30-60% by weight, preferably 40-60% by 

weight, as· mentioned above, and the drying tempe_rature is low, 

preferably about SO°C in consideration of the yield of AIT. In 

the molteri method, the melting temperature is preferably not 

more than 1oo·c as mentioned above. Accordingly, the release 

speed of AIT vapor from the AIT controlled-release preparation 

of the present invention i$ preferably controlled by making 

these conditions sanie but changing the proportion of AIT 

relative to shellac· in the AIT-lncorporating shellac, namely, 

by changing the charged AIT/shellac proportion when forming an 

1 9 
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· AIT-incorporating shellac. According to such method, various 

AIT controlled-release preparations having various AIT vapor 

release speeds over a wide range·, can be formed with ease and 

with good repro~~cibility. 

The speed and amount of the AIT vapor to be released are 

appropriately determined in consideration of the desired time of 

retention of the action and the concentration of the AIT vapor 

in the system·in which the preparation is to be used (system to 
. . 

f~~. . · be treated). 
-;;-: .. _~:··.' 

The AIT controlled-release preparation of the present 

invention can be used for antimicrobial effect, insectproof 

effect, freshness retent_ion, antiseptic or preservative effect 

and so on. That is, the AIT control\ed~release preparation of 

the present invention has bacterfocidal, bacteriostatic, and 

mold-preventi_ve actions against a~robic bacteria and anaerobic 

bacte.ria, ~s we~) as moldcidaJ, moldst!itic and .mold-preventive 

action, and .is useful as an antimicrobi~al agent for foods and· 

various articles in which growth and proliferation of 

deleterious microorganisms pose problems. In addition, the AIT 

controlled-release preparation of the present invention has a 

preventive action against putrefaction and fermentation of foods 

and degradation of freshness, and is useful ~s a preservative 

effective for freshness. retention a~d prevention of 

putrefaction· of foodstuffs, as well ~s a preservativ~ for 

·1eather products, books and art objects (particularly antique). 

Moreover, the AIT controlled-release preparation of the present 
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invenfion has an action of killing and avoiding harmful insects 

·and is useful as an insectproof agent for building materials, 

agricultural products and clothings. 

The microorganisms to be treated with the antimicrobial 

agent include, for example, fungi such as mold and yeast, 

bacteria such as Stti.Phylococcus, Escherichia coli, Salmonetla 

typhi, Vibrio and the like, spore, algae and other deleterious 

microorganisms. 

The objects to be treated with the AIT controlled-release 

preparation of the present invention include, for example, 

various articles facing problems caused by growth and · 

reproduction of deleterious microorganisms, such as processed . . 
livestock products, processed marine prbducts, and agricultural . ~ 

.· products, cooked foods, proces-sed· foods, di~t, packaging 

materials, building materials, agricultural products, fresh 

flowe·rs and marine products wherein degradation of freshness is 
.~· . . . .. 

questioned, and _building materials, ag\icultural products, food 

materials and clothings wherein damages by injurious insects 

are questioned. 

According to the AIT controlled-release preparation of the 

pr~sent invention, the release speed of AIT vapor can be easily 

controlled by selecting the method for forming an AIT­

incorporating shellac, the mixing proportion of AIT relative to 

shellac, and the like, which in turn enables, for example, 

sustained release of AIT vapor over an extended period. In 

addition, t~e AIT-incorporating shellac moiety of said 

2 1 

. .. : · .... -··. . .· .. . . - ·.·· ...... ~--~:· ·~:: ~.'".: ~~~·· .. : ... :.:.. · .........•.... .,.• ........ ~ .......... ~ . .. ...... • ....... .,,._ .. . 



f ::_-;·~=:: 
;. .. _: ... ,,. 

i11i1iiiUr 
preparation can be processed into various forms with ease, and 

various forms of AIT controlled-release preparation can be 

provided. 

According to the AIT controlled-release preparation of the 

present invention, moreover, AIT vapor can be released in.only 

the amount needed in the system in which the preparation is 

used. Hence, the prepar~tion is extremely practical in that an 

. antimicrobial action,. insectproof action, freshness-retaining 
. . . 

action or ·preservative ~ctiOD· can· be e·ffectively exerted .for· a 

long time with a small amount of AIT, while minimizing the 

environmental pollution and damages to t_he objects of the 

treatment caused by the AIT vapor. · Furthermore, the AIT 

controlled-release preparation of the present invention is .. 
. . . . 

beneficial, since, unlike CD in~fusion compounds, it is seldom 

influenced by humidity. 

The shellac to be used in the present invention is a . _,,_, .... 

natural resin which is conventionally used widely and safely in 

the fields of foods and pharmaceuticals, and the AIT controlled­

release preparation. of the present invention .can be used · 

appropriately for food uses •. ·The shellac is biodegradable and 

causes less environmental problems. It is dissolved in alcohol 

at high concentrations, enabling drying at lower temperatures, 

and the· amount o~· the alcohol to be evaporated is small, 

advantageously resulting in high yield of AI~ when pr_oducing an 

Alf-incorporating shellac. The shellac is melted at low 

temperatures and easily tluidized by the addition of AIT, thus 
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permitting provision of a liquid of AIT-incorporating shellac at 

. _. low temperatures.. This in turn leads to the suppression of 

- .·volati 1 ization and alteration of AIT, and easy forming of an 

AIT-incorporating shellac having greater AIT contents, as a 

result of which the application range can be expanded. A 

thermoset shellac is insoluble in water and organic solvents 

inclusive of alcohols, and has a high softening temperature . 

. Therefore, the shellac can make the AIT controlled-release 

· prepa·ration or" the present invention extremely stable. 

The present invention is explained by way of EXamples, 

Comparative Examples and Experimental Examples. 

_Note that the mixing ratio of AIT and shellac in the AIT 

controlled-relea~e preparations form~d ln respective Examples is 

expressed per m2 area of sheet~ .. fil~, paper or nonwoven fabric, 

per 10 cc of powdery or granular substance, or per ten 1 cm3 

blocks in the case of block (AIT. release area being 60 cm2 ), 
• • "er•" . 

hereinafter mean values of 3 samples e~ch are taken as.standard 

values. · 

Example 1 

Shellac (500 g, bleached Shellac, manufactured by Gifu 

Shellac, the same in the Examples to follow) and ethanol (400 g) 

were mixed to give a·homogeneous ·solution.· AIT (60 g) was cast 

therein and mixed to give a solution of AIT and shellac in 

ethanol. The charg~d AIT/shellac ratio was 12/100 (~hellac 

being about 8.33 parts by weight when converted to the amount 

per part by weigh~ of AIT). This solution was coated on a 20 
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JL111-thf~ polypropylene film uslng a Meyer bar,. and dried with 

hot air at 50°C for 5· minutes to form a film type AIT 

controlled-release preparation having an AIT-incorporating 

shellac layer on its surface. 

The composition of the AIT-incorporating shellac layer of 

the AIT controlled-release preparation is shellac being 10.2 

g/m2 and AIT being 0.7 g/m2 , namely, shellac being about 14.6 

. parts by weight per part by weight of AIT. The yield of AIT was 

57%. 

Example 2 

Shellac (500 g) and ethanol (400 g) were mixed to give a 

homogeneous solution. AIT (30 g) was cast therein and mixed to 

give a solution of AIT and shellac in ethanol. The charged 
~ . . 

AIT/shellac proportion was 6% (sheilac being about 17 parts by 

weight when converted to the amount per part by weight of AIT). 

The obtained solution was coated on a 20 ~m-thick polypropylene 
. . ~.="· 

film ~sing a Meyer· bar, and dried with 1hot air at 50°C for 5 

minutes to form a film type AIT controlled-release preparation 

having an AIT-incorporating shellac layer on its surface. 

The. composition of the AIT-incorporating shellac layer of 

the AIT controlled-release preparation was shellac being 9.5 

g/m2 and AIT being 0.27 g/m2 , namely, shellac being about 35 

parts_ by weight per part by weight of AIT. The·yield of AIT 

was 47%. 

Example 3 

In the same manner as in Example 1 except that 1,000 g of 
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shellac, 670 g of ethanol and 2.2 g of AIT were used, a film 

type AIT controlled-release preparation having an AIT­

incorporating shellac layer on its surface was formed. 

The composition of the AIT-incorporatfng shellac. layer of 

the AIT controlled-release preparation was shellac being 27 

g/m2 and AIT being 0.03 g/m2 , namely, shellac being about 900 

parts by weight per part by weight of AIT. 

· . Example 4 

In the same manner as in Example 1 except that 100 g of 

shellac~ 100 g of ethanol and 160 g of AIT were used, a film 

type AIT controlled-release preparation having an AIT­

incorporating shellac layer on its surface was formed.· 

The composition of the AIT-incorporating shellac layer of .. 
the AIT controll_ed-release prepa-ration was shellac being 3.52 

g/m2 and AIT being 2.2 g/m2 , namely, shellac being about 1.6 

parts· by weight per part by weight of AIT. . ._,.. 

rhe AIT controlled-release prepar~tions formed in the 

above-mentioned Examples 1 to 4 can be suitably· used as 

antimic_robial agents_ for the prevention of mold and insect in 

closet and wardrobe, prevention of mold in shoes and prevention 

of-bacteria on and putrefaction of foodstuffs, as preservatives 

and lnsecticides, or as freshness-retaining agents for flower, 

fruit, vegetable and the like, as film or sheet type 

preparat1ons. 

Example 5 

A thermally bonded polypropylene nonwoven·fabric weighing 

. 2 5 
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40 g/m2 was impregnated, using_a mangle, with a solution of AIT 

and shellac in ethanol as prepared in Example 1, and dried with 

hot air at 50°C for 5 minutes to give an AIT controlled-release 

preparation'having an AIT~incorporating shellac layer. 

The composition of the AIT-incorporating shellac layer of 

said preparation was ·shellac being 7.5 g/m2 and AIT being 0.5 

g/m2 , namely, shellac being about 15 parts by weight per part 

. by weight of AIT~ The yield of AIT was 56%. 

;f~ ··Example 6 
"!":-: ; .. : 

A thermally bonded polypropylene nonwoven fabric weighing 

40 g/m2 was impregnated with a solution of AIT and shellac in 

ethanol as prepared in Example 2, ·with the use of a mangle, and 

. dried with hot air at 50°C for 5-minutes to give an AIT .. 
controlled-release preparation· having an AIT-incorporating 

she 11 ac 1 ayer. 

The composi~ion of the AIT-incorporating shellac layer of 
. . ~ . 

said preparation was shellac being 7. 7 .g/m2 and AIT being 0. 23 
. . 

g/m2 ,· namely, sheliac· being abou~ 33.5 parts by weight per part 

by weight of AIT. The yield of AIT was 49%. 

Example 7 

In the.samemanner as in Example 5 except that 1,000 g of 

shellac, 700 g of ethanol anq 2.2 g·or AIT were used, an AIT 

controlled-release preparation having an AIT-in:corporating 

shellac layer was formed. 

The composition of the AIT-incorporating shellac layer of 

said p~eparation was shellac being 31.35 g/m2 and AIT being 
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0.033 g/m2 , namely, shellac being about 950 parts by weight per 

part by weight of AIT. 

Example 8 

In the same manner as in Example 5 except that 100 g of 

shellac, 100 g of ethanol and 175 g of AIT were used, an AIT 

controlled-release preparation having an AIT-incorporating 

_shellac layer was formed. 

The composition of the AIT-incorporating shellac layer of 
' . . 

_,·;._,t"- said preparation was shellac being 3.13 g/m2 and AIT being 2. 5 
~~~i=·.=--

·· .• :. 
-: __ :·,,;.:_: 

-_.,. ~. 

g/m2 , namely, shellac being about 1.25 ·parts by weight per part 

by weight of AIT. 

The preparations formed in the above-mentioned Examples .. 5 
. . 

to 8 can be suitably used as antimicrobial agents for the 
·• 

prevention of mold and insect -in ... ·efoset and wardrobe, 

prevention of mold in shoes and prevention of bacteria on and 

putre·raction of foodstuffs, as preservatives and insectproof 
. .·.•·· 

Q.gent~, or·. freshness-retaining agents f..or flower, frlii t, 

vegetable and the.like, as nonwoven fabric, paper, film or 

sheet type preparations. 

Example 9 

Shellac (100 g) was heated at 1oo·c in a kneader to soften 

and melt same, and AIT· (30 g) was ca~t in and mixed. The 

charged AIT/shellac proportion _was 30% (shellac being about 3.3 

parts by weight wh~ converted to the amount per part by weight 

of AIT) •. Then, ·heating was stopped and the mixture was left 

standing for one day for cooling to· give a block AIT-
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incorporat~ng shellac. The shellac was pulverized in a 

pulverizer to give granular AIT controlled-release preparation 

· having a partlcle size of 0.5-1 m/m. 

The composition of the AIT-incorporating shellac of said 

preparation was shellac being 85 parts and AIT being 15 parts 

(shellac being about 2.55 g/10 cc and AIT being 0.45.g/10 cc), 

namely, shellac being about 5.7 parts by weight per part by· 

. weight of AIT. The yield of AIT was 60%. 

~:~::~ Example 10 

In the same manner as.in Example 9 except that 15 g of AIT 

was used relative to 100 g of shellac, a granular AIT 

controlled-release preparation having a particle size of 0.5-1 

m/m was formed. The charged AIT/she!lac ratio of the soft 

molten mixture of AIT and shellac· was 15/100 (shellac being 

about 6.7 parts by weight when converted to the amount per part 

by weight of AI'I:). The composition of the AIT-incorporating . . ·.· . -
shell~c of the preparation obtained was shellac being 91 parts 

and AIT being 9 parts (shellac being about 2.73 g/10 cc and AIT 

being 0. 27 g/10 cc), namely, shellac being abc;mt 10 parts by 

weight:per part by weight of AIT. The yield of AIT was 66%. 

Example 11 

In the same manne·r as in Example 9 except that 300 g of . 

shellac and 0.4 g of AIT were used, a granular·AIT controlled­

release preparation.having a particle size.of 0.5-1 ~/m was 

forme~·· The composition of the AIT-incorporating shellac of 

the prepar~tiori obtained was shellac being 3 g/10 cc and AIT 
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being 0.003 g/10 cc, namely, shellac being 1,000 parts by. 

weight per part. by weight of AIT. 

Example 12 

In the same manner as in Example 9 except that 50 g of 

shellac and 65 g of AIT were used, a granular AIT controlled­

release preparation having a particle size of 0.5-1 ~/m was 

formed. The composition of the AIT-incorporating shellac of 

. the preparation obtained was shellac being 1.62 g/10 cc and AIT 

(f~ being 1.54 g/10 cc, namely, shellac being about 1.1 parts by 

weight per part by weight of AIT. 

:~~·:)( 
· ....... 

Example 13 

Shellac (300 g) was heated in a kneader at 80°C to soften 

and melt same, and AIT (75 g) was cast in and. mixed. The . ~ 

charged AIT/shellac proportion was.25% (shellac being 4 parts 

by weight when converted to the amount per part by weight of 

AIT); Then, heating was stopped and the mixture was left . . .... 

stand~ng at room temperature for o~e day f9r cooling to give a 

block AIT-incorporating shellac. The shellac was pulverized in 

a pulverizer to give a granular AIT controlled-release 

preparation having a particle size of ·0.5-1 m/m. The 

composition of the AIT-incorporating shellac· of said preparation 

was shellac being 2.56 g/10 cc and AIT being 0.44 g/10 cc, 

namely, shellac being about 6 parts by weight per part by weight 

of AIT. 

Example 14. 

In the same manner as in Example 13 except that 300 g of 

2 9 
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shellac and 0.4 g of AIT were used, a granular AIT controlled­

release preparation having a particle size of 0.5-1 m/m was 
. . 

formed. The composition of the AIT-in:corporating shellac of the 

preparation obtained was shellac being 2.72 g/10 cc and AIT 

being 0.003 g/10 cc, namely, shellac being about 907 parts by 
. . 

weight per part by weight of AIT. 

Example 15 

In the same manner as in Example 13 except that 50 g of 

shellac and 65 g of AIT were used, a granular AIT controlled­

release preparation having a particl~ s·ize of 0.5-1 m/m was 

formed. The composition of the AIT-incorpprating shellac of the 

preparation obtained was shellac being 1.51 g/10 cc and AIT 

being 1.49 g/10 cc, namely, shellac beihg about 1.01 parts by .. 
weig~t. per part by weight of AIT-=· -

The AIT controlled-release preparations of Examples 9 - 15 

can be. suitabiy used as antimicrobial agents, insectproof 
:."" 

agen~s, freshness-·retaining agents, antiseptics or preservatives 

prepar~d by mixing same as. a granular material or upon 

pulverizing into a powdery form, with paint, adhesive, resin and 

the like. 

Example 16 

Shellac (100 g) was soften-melted by heating at 100°C in a 

kneader, and AIT (30 g) carried by ~O g of A type zeolite 

particles (manufactured by TOSO, average particle size 10 ~' 

hereinafter the same) was cast in and mixed. The heating was 

stopped,_ and the.mixture was left standing at room temperature 
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for one day for cooling to give a block AIT-incorporating 

shellac. The· shellac was pulverized in a pulverizer to give a 

· granular AIT contr_olled-release preparation having a particle 

size of 0.5-1 m/m. The composition of the AIT-incorporating 

shellac·of said preparation was shellac being 1.95 g/10 cc, AIT 

being 0.38 g/10 cc and zeolite being 1.17 g/10 cc, n~mely, 

shellac being about 5.1 parts by weight per part by weight of 

AIT. 

Example 17· 

A low density polyethylene resin (100 g, Sumikasen L402, 

manufactured by· Sumitomo Chemical Company, Ltd.) for extrusion 

.laminating was heat-melted at 250°C in a kneader, and a 

granular AIT controlled-release prepara~t:.ion (40 g) prepared in .. 
Example 13 was cast in and qulckty-mixed.· The. mixture was 

dropped into a melter of a hot melt labocoater ·cL2016 

(manufactured by Meltex) and immediately thereafter hot melt-
. :."" 

coate_d on a therma.lly bonded type poiypropylene nonwoven fabric 

weighing 4_0 g/m2 by said coater. The AIT content of the 

obtained nonwoven fabric was·0.55 g/m2 • 

Example 18 

Shellac (300 g) was soften-melted by heating at ao·c in a 

kneader, and AIT (6.5 g) was cast in and mixed. The charged 

AIT/shellac proportion was about 2~2% (shellac being about 46 

parts by weight when converted to the amount per part by weight 

of AIT). Then, heating was stopped ·and· the ·mixture was left 

standing at room temperature for one day for cooling to give a. 
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block AIT-incorporating shellac. The shellac was cut into 1 

.cm' pieces with a knife to give AIT co~trolled-release 

preparations. The mixing proportion of the shellac and AIT per 

10 said preparations was shellac being 11 g/10.pleces and AIT 

being 0.22 g/10 pieces, namely, shellac being 50 parts by 

weight per part by weight of AIT. 

Example 19 

In the same manner as in Example 18 except that 0.33 g of 

AIT was used, 1 cm' block AIT controlled-release preparations 

were formed. The content proportion of the shellac and AIT per 

10 said preparations was shellac being 9.5 g/10 pieces and AIT 

being 0.01 g/10 pieces, namely, shellac being 950 parts by 

weight per par.t by weight of AIT. .. 
Example 20 . ...,, .. 

Shellac (50 g) was soften-melted by heating at 100°C in a 

kneader, and AIT (50 g) was cast in and mixed. The charged 
."-.,.. . 

AIT/shellac proportion was 100% (shellac being about 1 part by 

·weight when converted to the amount per part by weight of AIT). 

Then, heating was stopped and the mixture ·was left standing at 

room temperature for one day for cooling to give a block AIT­

incorporating shellac. The shellac was cut. into 1 cm3 pieces 

with a knife to give AIT controlled-release preparations. The 

mixing proportion of the shellac and AIT per 10 said 

preparations was shellac being 5.54 g/10 pieces and AIT being 

5.1 g/10 pieces, ·namely, shellac being about 1.09 parts by 

weight per part by weight of AIT. 

3 2 



having an AIT-i~corporating PVDC layer on the surface of a 

polypropylene film was formed. The charged AIT/PVDC ratio of . . . 

the solution of.AIT and PVDC in THF was 6.7/100 (PVDC being 

about 15 parts by weight when converted to the amount per part 

by weight of AIT). The composition of the coating layer.was 

PVDC being 7. 6 g/m2 _ and AIT being 0. 03 g/m 2 , ~amely, .PVDC bel ng · 

about 253 parts by weight per part by weight of AIT. The yield 

of AIT was about 3%. 
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In the same manner as in Comparative Example 1 except that 

500 g of AITwas mixed, a film type AIT-containing preparation 

having an AIT-incorporating PVIX:: layer on the surface of a 

polypropylene film was formed. The· composition of the coating 

layer was PVDC being 8.5 g/m2 and AIT being 0.21 g/m~, namely, 

PVDC being about 40 parts by weight per part by weight of AIT. 

Comparative Example 4 

. A type· zeolite particles (950 g) and.AIT (50 g) were placed 

in a kneader and mixed at room temperature to give zeolite 

particles carrying AIT. The AIT content of said particles was 

0.15 g/10 cc. 

Comparative Example 5 .• 

. A type zeolite particles (50" g) and. AIT (50. g) were placed 

·in a kneader arid mixed at room temperature to give zeolite 

particles carryipg AIT. The AIT content of said particles was 
. .. . ·.' 

1. 05 g/10 cc. 
Experimental Example 1 : AIT ·release test (1) 

The AIT control led-release preparations (20 cmx 30 cm) 

prepared in Examples 1, 2~ 5 and 6 were left standing by three 

pieces from respective Examples under thermo-hygrostatic 

conditions of 2o·c and 65% RH. After the lapse of certain 

days, 10 cnix 10 cm pieces were cut out from each sample. The. 

AIT contained in the sample pieces was extracted wit~ ethanol,. 

residual AIT amount was calculated by gas chromatography 

analysis, and the average value (n=3) of respective samples was 
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obtained. 

With regard to the AIT controlled-release preparations 

prepared in Examples 9 and 10, 1 g each was left standing and at 

every predetermined number of days, 0.05 g each was taken out. 

The AIT was extracted with ethanol, residual AIT amount was 

calculated by gas chromatography, and the average value (n=3) of 

respective samples was obtained. With regard to the AIT-

.. containing preparations prepared in Comparative Examples 1 and 

2, 10 pieces each of the ~amples were left standing and at 

every predetermined number of days, 10 cm x 10 cm pieces were·· 

cut out from _each of the f~ve pieces out from the ten sample 

pieces respectively. Five pi~ces were extracted together with 

ethanol to determine the AIT content. The remaining five ·pieces .. 
were treated in the same manner· and.the average value of the 

two determinations was.taken as the residual AIT content. The 

results are shown in Fig. 1. 
.. ..1·· 

Experimental Example 2 : AIT release test (2) 

The AIT controlled-release preparations prepared in 

Examples 1-to 20 and Comparative Examples 1 and 3-5 were left 

standing in a. thermo-hygrostat of· 25°C and 70% RH. A 

predetermined number of samples were taken at every 

predetermined number of· days. The AIT contalne~ in the samples 

was extract~d with ethanol, residual AIT amount was calculated 

by gas chromatography analysis, and the average value (n=3) was 

obtained, respectively. _The amount of AIT release per day of 

each preparation (standard amount) is shown in Tables 1 and 2 
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as AIT release speed, which was calculated from the released 

amount in 10 days from predetermined number of respective 

preparations. When the·samples to be left standing were film or 

nonwoven fabric, twenty 20 x 30 cm pieces were left hanging·, 

and when the samples were granular, about 200 cc thereof was 

spread on a plastic vat and left standing. 

Table 1 

Ex. Preparation ·. AIT . Shellac Shellac AIT release 
No. type amount . amount amount per speed (day, 

per per part by released 
standard standard weight of amount per 
amount amount AIT standard 

amount) 

Solvent 0.70 10.20 14.6 0.028 
1 method, film· g/m2 g/m2 parts/wt g/m2/day 

.• 

. -~ .. 

2 H 0.27 9.5 35.2 0.011 

3 H 0.03 ·27 .00 900.0 0.0005 
.. 

4 .,, 2.20 . 3.52 1.6 0.10 

Solvent 
5 method, non- 0.50 7.50 15.0 0.038 

·woven fabric g/m2 g/m2 parts/wt g/m2/day· 

6 H o·.23 7.7 33.5 0.012 

7 ,, 0.033 31.35 950.0 0.0006 

8 H 2.50 3.13 1.25 0.15 

Molten met-
9 hod, granules 0.45 g/ 2.55 g/ 5.7 0.028 g/ 

c1oo·c > 10 cc 10 cc parts/wt 10 cc/day 
.. : 
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Table 1 -continued 

Preparation AIT Shellac Shellac AIT release 
type amount amount amount per speed (day, 

per per part by released 
standard standard weight of amount per 

·amount amount AIT ' standard 
amount} 

H . 0.27 2.73 10.0 0.019 

H 0.003 3.00 1000.0 8X10- 5 

" 1.54 1.62 1.1 0.12 

Molten met-
hod,granules 0.44 g/ -2.56 g/ 5.8 0.019 g/ 
cso·c > 10 cc 10 cc parts/wt 10 cc/day 

H 0.003 2:12 906.7 6X10-s 
.-.. 

" 1.49 LSi 1.0 0.10 

Molten met-
hod (lOO°C) 0~38 g/ 1.95 g/ 5.1 0.04 g/ 
carrieq by· 10 cc .10 cc parts/wt 10 cc/day 
carr·ler in 

·granules· 

·PE-coated 
ganules of 0.55 0.045 g/ 

ample 13 g/m2 m2/day 

Molten met- 0.22 g/ 11.0 g/ 0.001 
hod, block 10 10 50 g/10 
cso·c > · pieces pieces parts/wt p-ieces/day 

,, 0.01 9.5 950 3x 10-' 

Molten met-
hod, block s·.1 5.54 1.09 0.16· 

c 1oo·c > 

3 1 
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Table·2 

Com. Preparation AIT PVDC AIT/PVDC AIT release 
Ex. type content ·content speed (day, 
No. released 

amount per 
standard 
amount). 

0.02 8.3 2x 10-s 
1 PVDC coated g/m2 g/m2 . 415 g/m2/day 

0.21 2.sx10-s 
3 H g/m2 8.5 40 g/m2/day . 

carried by 0.15 0.4 
4 zeolite g/10 cc g/10 cc/day 

1.05 0.6 
5 ,, g/10 cc g/10 cc/day 

.. 

An AIT ~elease test was done.with respect to the 

preparations (Examples 2, 6, 10, 13 and 18, and Comparative 

Examples 3 ~md 4.) containing AIT in almost the same amount per 
. ,• 

the base amount of the preparati~ns, and the.residual 

proportion (%) of AIT amount which varied with increasing 

number of days ,lapsed was compared in Fig. 2. 

As ls evident from these results, the AIT controlled­

release preparation of the present invention can control the 

release speed of AIT, and AIT can be sustainedly and stably 

r.elease/supplied in necessary amounts according to the deslred 

use. 

Experimental Example 3 .: Effect of AIT controlled~release 

preparation as ant~microbial agent 

3 8 
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The·AIT controlled-release film preparation of Example 1 

was cut, so that AIT was contained in a total amount of 6 mg, 

and prepared into an antimicrobial agent. A dish containing a 

desoxycholate agar medium was prepared and a dilute solution of 

Bscherichia coli was applied to the surface of the medium and 

used as a test material. 

The test material (dish) was p~aced in a lunch box and the 

. antimicrobial agent was placed on said dish~ The lunch box was 

lidded and cultured at 25°C for 24 hours. 

·As a control, the same test was done using a test material 

without an antimicrobial agent. The results obtained 24 hours 

after the culture are shown in the following table • 

Test material . Colony formation 
.. 

AIT controlled-release 
preparation of Example 1 Colony formation not found 

Control , .,,.· Red colony formed 

Experimental Example 4 : Effect of AIT controlled-release 

preparation as mold-preventive agent 

<D Tatt111i undersheet 

The AIT controlled-release preparation (nonwoven fabric) 

prepared in Example 6 was. placed· in between a tatami (20 cmx 20 

cm large, a folkcraft of Okayama) and a plywood, and left 

standing at a high temperature and under a high humidity. As a 

control, an untreated nonwoven fabric· was inserted in between a 

tatami and a plywood. Three months and six months later, the 

( 
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development of mold was examined. 

Test material 3 months 6 months 

AIT controlled-release 
preparation of Example - -

Control + (only one site) ++ (entirety) 

-- : occurrence of mold not found +: occurrence of mold 

++: intense occurrence of mold-

:".~°10 ® Mold-preventive sheet for kitchen 
...... ·.";,," 

Presuming a kitchen sink, two boxes. (50x50x50 cm) were 

prepared using a plywood. A sheet of the AIT controlled-release 

preparation prepared in Example 5, which was placed on the 

bottom, and, as a control, ~n unp·r~~essed nonwoven fabric were 

used. Dishes wherein mold-was applied to the surface of ~DA 

medium were adhered to the bottom, the side and the top plate, 

and preserve~ at-room temperature (about 25°C) and under high 

humid'ity (about 95%). The growth of tl_\e mold was observed 
. . 

~<.) every week for up to 2 months· at the longest. 

1 w 2 w . 3 w 4W 5 w 6 w 7 w 8 w 
AIT controlled-re-
lease preparation - - - -· - - - -

Control + . - + + ++ ++ 

-: occurrence of mold not found ±: slight mold growth 

+: formation of clear colony ++: intense growth 

The control was not observed after week 6. 
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<ID Kneading with paint 

The granular AIT controlled-release preparation prepared in 

Example 15 was mixed with an acrylic aqueous paint in a 

proportion of 1% and used as:a test sample. The sample was 

evaluated according to mold resistance test c;ns Z 2911). As a 

control, a non-added paint was used. 

Sample Observation results 

AIT controlled-re-
lease preparation No mold found around the ·sample 

Untreated 
Mold found in the entirety of medium 
and sample . · 

Experimental Example 4 : Effect of AIT controlled-release 

preparation.as insecticide 

Ten Derma.tophil.goides Pterony.ssi~s. were placed in a dish, 

and the dish was lidded with. an air permeable nonwoven fabric. 

Said dish and th~ granular AIT controlled-release preparation 
... . ·.= 

(1 g).prepared in Example 16, which was packaged with.a nonwoven 

fabric, were placed in an about ~O !J. desiccator. As a control, 

a·dish containing De111at0Phagoides pteronyssinus alone was 

placed in·a desiccator. The survival of the respective 

De111atophaiojdes Pteronyssinus was observed 24 hours later. 

Sample Observation results 

Treated with 
AIT preparation 2 out of 10 were alive in a feeble state 

Untreated all 10 mites were vigorously active 

4 1 
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Experimental Example 5 Effect o·f AL ~ou-crol led-release 

preparation as freshness-retaining agents 

Two cases of strawberries (30 strawberries packed in each 

case) were prepared and on_e of them was wrapped whole with the 

case with a film type AIT controlled-release preparation 

prepared in Example 1, and the other was wrapped with an 

untreated polypropylene film. These were preserved at about 

2Q°C and changes in strawberries were observed. The results 

tff) are shown in the fol lowing table. 
:-:·-· 

3 days later 5 days later 7 days_ later 

AIT preparation 
film no change no change no chang~ 

·' 
calyx turned entire calyx · berry itself 

Untreated slight brown turned brown softened 

... ·. 

4 2 
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WHAT IS GLAIMED IS 

1. An allyl isothiocyanate control led-release preparation 

comprising an allyl isothiocyanate and a shellac, the shellac 

acting as a barrier against the releas_e of the allyl 

isothiocyanate. 

2. An allyl isothiocyanate controlled-release preparation -

comprising a shellac incorporating an allyl isothiocyanate. 

. . 
·t;·:;;,) 3. The allyl isothiocyanate controlled-release preparation of 
~ . .::. ·' 

Claim 2, wherein the content o~ the allyl isothiocyanate to the 

shellac is 1-1000 parts by weight of shellac per part by weight 
- . 

of the allyl isothiocyanate. 

4. The allyl isothiocyanate controlled-release preparation of 
. . . . -~·· 

Claim 2 or Claim 3, wherein the shellac incorporating an allyl 

isothiocyanate is formed via a step of mixing an allyl 

isothiocyanate with a "shellac ~elted at a_ temperature of" not 
.. 

mor.e than 1oo·c • 

5. The allyl isothiocyanate controlled-release preparation of 

any one of Claims 2 to 4, wherein the shellac incorporating an 

allyl isothlocyanate is in the form of a plate, a block, a 

powder or a granule·. 

6. The allyl isothiocyanate controlled-release preparation of 

any one of Claims 2 to 4, wherein the shellac incorporating an 

allyl isothi-ocyanate is adhered to a base material. 

4 3 
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7. The allyl isothiocyanate control.led-release preparation of 

any one· of Claims 2 to 4, wher~in the shellac incorporating an 

allyl isothiocyanate is mixed with a base material. 

8. The ally! isothiocyanate controlled-release preparation of 

·Claim 6 or 7, wherein the base material ·is selected from the 

group consisting of plastic plates _inclusive of film and plate, 

paper, nonwoven f~bric and woven fabric. 

,.'.~~~ 9. The al lyl isothiocyanate control led-release preparation of 

any one of Claims 2 to 8, wherein the allyl isothiocyanate in 

the shellac incorporating an allyl isothiocyanate is carried by 

a carrier. 

_, 
,:• ... ·. 
··::·_.·.,-

10. The ally! isothiocyanate controlled-release preparation of 

any one of Claims 1 to 9, wherein the ally! isothiocyanate 

controlled-release preparation ls used for the purpose of 

antimicrobial acftion, insectproof action, prevention of 
. . 

putrefaction, freshness retention or pteservation. 

11. A method for producing the ally! isothiocyanate controlled~ 

release: preparation of Claim 1 o·r Claim 2, comprising melting a 

shellac at a temperature of not more than lOO°C and adding an 

allyl isothiocyanate thereto. 

4 4 
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