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SPECIFICATION

' AIT CONTROLLED-RELEASE PREPARATION, PRODUCTION THEREOF AND

USE THEREOF
fTechnicaI Field

The present invention relates to an AIT controlled-release

'préparation capable of easy:control of the release of allyl

isothiocyénate_(hereinafter referred to as AIT) vapor, which

" enables sustained release thereof, namely, an AIT éontrdlled-

release préparation.comprising AIT and shellac'acting as a

"barrier against AIT release, production thereof and use

thereof.
Prior Art

AIT, which is an ingredient of wasazbi, has a superior

-+

antimicrobial action such as bioeidal acfion; antibacterial

action and antifungal action, and shows no harmful effects on

~ human beings. Acdordingiy, its'uSefulhess as a biocidal agent

for fqodétﬁffs ;ndfihe like-has been.drpwing attentioﬂ.

~ AIT itself has a peculiar, strong and sharp smell, and is

~ disadvantageous in that the strong sharp smell adheres to food

and thé@liké when used at a high concentration. It is therefore
required to'efféétively exhibit the antimicrobial action in a .
least possible amount. Fortunately, AIT Vapdr from the highly

volatile AIT, too, has' a sfrbng'antimicrobial effect, which

~allows effective-exertion of the antimicrobial action with only

a small amount of the vapor.

Due to the extremely high volat1lity of AIT however, the

e A N R T



Y

s

//
laced

\\ll\l\\ i

.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 W1th the ant1m1crob1a1 agent are brought
into contact, which in turn may lead to d1sadvantageous results
that the retentzon 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}wiih the antimicrobial
agent are brought into.contact;-aoéording to the objecfs to be
treated and treatment method. In particular, the development of
an agent capable of keeping the AIT concentration in the
atmospherlc gas at a des1red level for a long time is also
desired. _ |

The antimicrobial agent satisfying such demand'pneferably'
has a:formaeasily handled in the system in which the agent is
to be used; and.easily'processed. From such viewpoints, there
have been conventionally proposed an agent wherein the release
speed of AIT vapor is.controlled-by cahrying 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 CD) and processed into
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powder or granule to euppress volatility, an agent-wherein,such
powderylsubstanoe is kneaded with a resin and processed into a
film, an agent wherein such:powdery-substanee is incorporated in
paper or nonwoven fabric or coated thereon, en agent wherein

AIT is prepared into powder or granule by microcapsuling same by

core solvation 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 falls to suffxclently suppress the ‘high

volatility of AIT but is associated with difficulty in
processing into other forms. In the cake of an AIT vapor
permeable film, control of the~release speed is limited, since
the release speed of the AIT vapor is controlled by the
thxckness of the film. Moreover, the applicable system is also
limited An 1nclusxon compound of CD is 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 e humidity results in weak AIT inclusion by CD end rapid:
release of AIT, thus failing to control the release_speed of
AIT vapor. .'

Microcapsuling of AIT is not suiteble for industrial

production due to the extremely poor AIT yield in the production

- process and difficﬁlty'in'produclng in large amounts. 1In

addition, 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 1ike microcapsuling, due

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

synthetic 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 vapof evén if AIT is kneaded therewith.
As-described above, a practical AIT controliedffelease
preparation capable pf.frée contfol of fhe AIT vépor.release
speed and applicéble to various'systgms'has not heretofore
existed.’ | e

. Disclosure of the Invention

In'view_of_thé above-mentioned problems, the present

- inventors have doné infensive_studiés,apd found that the release

'of AIT vapor can be easily controlled by using shellac which

can act as a barrier against AIT release; in particular,'by

incorpoﬁating.AIT in.shgllac, and confirmed that a preparation

. comprising them can'be'easily and ecqndmically prepared, as

wellfas'gasily prepared_intd vafious_forms, which'resulted in

the completion of the present invention. | |
Accordingly, thé present'invéntion proQides.AIT pontrolled-

release preparatjbns compfising AIT and shellaé acting as a

barrier against the release of_AIT;~and AIT_controlled;release
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p:eparations having a cha:acteristic noted belowt

(1) An AIT controlled-release ﬁreparation comprising:a shellac
incorporating AIT | ' |

(2) An AIT controlled-release preparation comprising a shellac
1n a proportion of 1 to 1,000 parts by weight per part by
welght of AIT '

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

_ comprising mlxing AIT with a shellac melted at a temperature of

not more than’ 1000

(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 preparatibn comprising a shellac

incorporating AIT, the shellaC"bélﬁé adhered to a base material

such as plastic plates inclusive of film and-sheet, paper,

. nonwoven fabr1c and woven fabric

(6) An AIT controlled-release preparation comprising a shellac
incorporating AIT, the shellac being mixed with a base material
such as plastic plates inclu51ve of film and sheet paper,
nonwoven fabric and woven fabric
(7) An AIT controlled-release preparation compr1s1ng a shellac
1ncorporat1ng AIT, the AIT belng carried by a carrler

The present invention also prov1des use. of the above—
mentioned AIT controlledfrelease preparation as an aqtlmlcrobial
agent, an insectproof agent or an antiseptic, a freshness-

retaining agent or a preservative for foodstuffs, as well as a
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production method of the AIT controlled-release preparatlon of
the present invention. |

Brief Description of the Drawings

Fig. 1 is a graph showlng time-course residual ratios of

. AIT in the AIT_controlled-releaSe'preparation'prepared in

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

preparations prepared in Comparat1ve Examples 1 and 2, where1n

N the symbols 1 to 8 mean the follow1ng.

1. tlme-course changes of res1dual-AIT ratlo.in'the AIT
controlled—release preparat1on prepared in Example 5,

2. time-course changes of residual AIT ratio in the AIT
controlled-release preparatlon prepared in Example 1,

3. time-course changes of residualJAIT ratio in the AIT
cootrOIIedérelease preparation'prepared'in Example 6,

4. time-course changes.of'residual AIT ratio in the AIT
controlled release preparatlon prepared in Example 2,

5. t1me-course changes of res1dua1 AIT ratio in the AIT
controlled-release preparation prepared in Example 9,

6. time-course chariges of residual AIT ratio in the AIT
controlled-release preparation prepared in Example 10,

7. timefcourse.changes of residual AIT ratio in the AIT-
containihg preparation prepared'in Comparative EXample 1,
and ' | _

8. t1me-course changes of residual AIT rat1o in the AIT-
contain1ng preparation prepared in Comparatlve Example 2.

F1g. 2 is a graph showing time-course reS1dual ratlos of
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AIT in the AIT controlled-release preparations prepared in

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

- preparations prepared in Comparative Examples 3 and.5, wherein

the symbols 9 to 15 mean the follewing:.
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 preparat1on prepared in Example 2,
11. time-course changes of residual AIT ratlo in the AIT
controlled-release preparat1qn prepared in Example 13,
12. time-course changes of residual AIT ratio in the'AiT
controlled-release preparation prepared in Example 8,
13. time-course changes of residual AIT ratio in the AIT
cohtrolled-release preparation'brepared in Exemple 10,
-14. time-course changes of residual AIT ratio in the AIT-
containing éreperafion prepared in Comparative Example 3,
and A .‘ _ |

15. time—codrse changes of residual AiT ratio in the AIT-
eontainihg preparation.prepared in Comparati?e'EXample 4,

Detailed Description of the Invention

The AIT controlled-release preparation, production method
therefor and use thereof of the present invention are described
in the following. : | _

The shellac to be used in the present 1nvention 1s 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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generally bleached, purified and put to use. Aithqugh the
chemical compoSition thereof_has not been elncidated, the main

component is considered to be a naturally condensed prodﬁct

- wherein oxyearboxylic acids in the form of 1actones 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 inﬁention.may be either
natural or synthetic."lt is_not'limited to an agent consisting
cf ;00% AIT, but may be a compqsitiog cbntaining AIT. When it
is used for foodstuffs,_hOwever;’a‘ﬁaturally.occurring_AIT is

preferable. There is no limitation imposed on the synthesis

‘method of AIT.

=

The'AiT.contrblled-release preparation 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, spec1f1ca11y that it comprises a shellac whlch

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

incorporating shellac"). The state of AIT being incorporated in

a shellec.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 volatility of AIT is suppressed.
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By the release of the incorporated AIT through shellac, or hy
the paasage of AIT vapor th:ough fine pores formed in the
sheliac; the release Speed-of AIT vapor is controlled.

‘The mixing ratio of AIT.and shellac in the AIT-

incorporating shellac in the AIT controlled-release preparation

.of the present invention plays an 1mportant role in controll1ng |

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

l appropriate, the retease speed of AIT vapor from the AIT

controlled-release preparation of the present invention:can be
controlled to a desired one according to the object and use.
When compared between two AIT-1ncorporat1ng shellacs both
having the same AIT amount ‘and the same AIT release surface
area, in general, a greater mixing ratio of AIT relative to
shellac results in a higher'AIT”vaoor release soeed Th1s is
considered to be attr1butable to the fact that AIT permeabllxty

1ncreases with 1ncreas1ng m1x1ng ratio of AIT, since structural

'den51ty that the shellac inherently possesses 'is 1mpa1red

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 shellac and AIT in the AIT- -
incorporating shellac moiety in the AIT controlled-release
preparation of the present inventioh is_preferably-ljl;OOO parts

by weight of shellac relative to part by weight of AIT. When

- the amount of'the shellae is greater than 1,000 parts by weight
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_-relatlve 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 becdmes extremely high to cause poor sustained release..
property and softening of AIT-incorpOrating shellac.. |

This mixing proportion is appropriately'selected aceording |

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 fobds, 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 ﬁelght of AIT.' When it is used for
insectproof or antimold actionlin'a"dardrobe;_or used in the

form of an insectproof sheet or filter, the shellac is

. preferably added in a proport1on of 1-50 parts by welght per
~ part by we1ght of AIT '

LY

- In the AIT-incorporating shellac, -the shellac is in a SOlld
state at ordlnary temperature and AIT is 1ncorporated thereln
The form of the AIT to be incorporated in the shellac is not
partlcularly llﬁited, and can be,_for ekample! liquid (oll), O:
powder or granules wherein AIT is carried by a-carrier. |

The carrier to be used here can be any insofar as it can

- carry AIT and does not react with AIT, and is exempllfled by

inert carrlers convent1onally used, such as pulp, paper,

cellulose partlcles, zeolite, alumina, silica gel and calcium

10
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The AIT controlled-release preparatlon of the present

5111cate.

invention is not partlcularly l1m1ted.1n terms of form.

Preferred are the following.preparation forms.

'd) A preparation cdnsisting of an AIT-incorporating shellac

_._itself in the form of, for example, sheet inclusive of film and

plate, block granule or powder

@ A preparation comprising an AIT-1ncorporat1ng shellac which

adheres to a base material such as ‘plastic plate inclusive of
film and sheet, paper, nonwoven fabric and _woven fabric

GD A preparat1on compr1s1ng an AIT-incorporating shellac,

particularly an AIT-xncorporat1ng shellac in the form of powder

or granule, which is mxxed w1th a base mater1a1 such as plastic

plate inclusive of film and shee% ‘paper, nonwoven fabric and

woven fabric | .

@ A preparation of the above @ to @ wherexn AIT is carr1ed by |

a carrier . ' k
. The preparations exemplified above are explained now.

(a) Preparation of @ ' |

The preparation, i.e. AITfincorporating shellac, is

- prepared, for example, by mixing AIT with shellac_dissolved in

an organic solvent and subsequehtly_removing the organic solvent
frhm the dissolution mixture by evaporation and the like

(desolventing) to solidify and form the shellac (hereinafter

~referred to as solvent methed),.or by mixing AIT with shellac

melted by heating, and subsequently cool-solidifying and

11
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3 forming_the mdlten mixture (heréinafter 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), pbwder or

- granuie wherein AIT is carried by a carrier, or AIT-containing

composition.
(i) Solvent method -

The solvent method comp:ises_dissolving shellac in an

. organic solvent. Examples of the organic solvent to_be used

here generally include élcohol,'preférably'ethénol.
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, smaller amounts of organic §oi§ent to be used for the
‘dissolution result_in'a.shellaC'mbiéty having a small number of

- fine pores. Accordingly, the shellac desirably has rélatively

high concentration to achieve an enhanced sustained release
property. - - L |

| In general terms, when the shellac concentration in an

- organic solvent is less than 30%.by.weight, 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 sheliac is contained at a

concentration as high as possible to the extent that |
workability-is 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

1 2
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treatments. The preferable concentration of the shellac to be
d1ssolved in an organ1c solvent is 30-60% by welght more
preferably 40-60% by weight. In thlS concentration range,
changes in the concentration exert less 1nf1uences on the
release speed of AIT vapor from the AIT-1ncorporat1ng shellac

Then, AIT in the state of a liquid or carried by a carrier
is added and mixed with the shellac solution. The mixing ratlo-
. of the AIT and shellac (welght proportlon, herelnafter referred
to as charged AlIT/shellac proportlon).ls approprlately |
determined 1n consideration of the m1x1ng ratio of shellac and
AIT in an AIT-incorporating shellac, wh1ch corresponds to the
desired AIT vapor release speed, the y1e1d of AIT in the.process
and the like. The proportion of the AIT is generally 0.2-200%,
preferably 3-80% (shellac being'ﬁlé;soo parts by weight,
preferably 1.25?33.4 parts by weight when converted to the
amount per part by welght of AIT). For an enhanced susfained
release, a lower proportlon of AIT is preferable In general,
when the charged AIT/shellac proportion rs less than 3%, the
release speed of AIT vapor hecomes low, and when it exceeds
80%, - the AIT-incorporating shellac produced tends to become
- soft. Such tendency becomes more prominent as the proportlon
becones less than 0.2% or greater than 200%

The organic solvent is removed from the obtaxned mlxed
solution by hot air. dryxng and drying in vacuo. |
(ii) Molten method: _ _

The molten method is characterized by mixing AIT with a

1_3'
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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 liquid or in the form of being carried by a cérrier, and the
mixture is solidified by cooling to prepare an AIT-incorporating
shellac. | ”

- Wheh the melting temperature is higher than 100°C, the

yield of AIT becomes épor, the :elease speed of AIT vapor from

the obtained AIT*incorporating shellac becomes higher and the

surface tends to be poor with pockmarks. The solidification by

| c0011ng is preferably done as qu1ck1y as poss1b1e, since qu1ck

solidification by cooling makes the y1e1d of AIT greater.

. The charged AIT/shellac proportion’When producing a
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 proportlon is approprlately determined 1n cons1derat10n of
‘the yield of AIT and the m1x1ng ratio of shellac and AIT in the
'final_prdduct of an AIT controlled-release preparation, which

"corresponds. to. the desi;ed'AIT vapor release speed.

According to the solvent method, the residual solvent is
less, since high cdnéent;ation shellac is dissolved in an
alcohol, and the yield of AIT is high. On the other hand, the _.
molten method is advantageous in that a residual solyent does

not exist due to the absénce of é'sol?ent, and the yield of AIT

| is high, since a process'for'evapdrating the solvent is not

14
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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 forned 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 preparatlon can be prepared by, for

example, pulverizing an AIT-1ncorporating shellac formed into a

plate or block, or by dlscharg1ng the composition of shellac
‘dissolved in an organic solvent or melted by heating and liquid

AIT from a nozzle Alternatively, the preparation can be formed

by coatlng a powdery or granular substance carrying AIT with a
11qu1d shellac prepared by dissolving shellac in an organic
solvent or melting same by heating.
(b) Preparatron of @ -
~ In said preparation, the state wherein an AIT-xncorporatlng

shellac is adhered to a base material embraces not only the
state whereln an AITerncorporatlng shellac layer is formed on
the surface of the base material, but also the state wherein an
AIT-incorporating shellac layer is'formed in the base material.

Such preparat1on can be formed by coatxng a mixture of .

shellac dissolved in an organic solvent according to the

195
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~ aforementioned solvent method, and AIT,_or a-molten mixture qf
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 witn
said mixture in the QOids in the material. In particular, the
coating type procedure is preferable in that small lot
:prOduction is pbssible and the preparations having stable
 quality can be produced.

2T ' _ The base material is subject to no particular limitation as

Ok |

long as it can adhere an AIT-incorporating'shellac;_and is
exemnlified by plastic plate inciusive of film and sheet, paper,
nonwoven fabrlc and woven fabric.

Examples of the plastxc plate (plast1c f11m or sheet)
include cellophane, polyolefln-(e.g. polyethylene and
polypropylene), poiyester, nylon and vinyl chloride. The
thickness of the plastic plate is not particularly limited and

. is generally from 12 um to 500 pm. _ |

As the paper, usable are generally;used produefs such as
paper made in the Western way and cardboard. |

The fiber material'constituting the nonwoven fabric ia'not
particularly limited, and ia exemplified by raydn, |
polypropylene, poiyester, wood, woed pulp‘and hemp fibers. The
woven fabric is not'particularly-limited,and'a known wonen
fabric can be used. ; o

The AIT-incorpo:ating shellac_has_high affinity.fon the

base materials as mentioned above (i.e. highly adhesive) and is

18
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ladvantégeous in that it can form a thin and uniform film on the
base materials and allows less release_of_the.cbating after |
application. The form of the AIT to be added to the AIT-
incorporating shellac is not partiéularly limited and is
e#emplified'by liquid (e.g. oil), powdery or granular
substances wherein AIT is car;ied:by a carrier and AIT-
containing composition. o
_(e) Preparation of ® o

£ - The preparation wherein an AIT?incorporating'shellac is
mixed with a base material in the form of a plastic film or
sheét can be produced by kneading a_powdery or granular AIT-
incorporating shellac prepared by the aforementioned solvent
mefhod or the molten method with,a.sgariing material resin of
the base material, and formiﬂgﬂthé'ﬁixture'into é plaétic platé
inclusive of film and.shéet. The AIT can be a shellac-coated
AIT carrxed by a carrier. |

The preparation whereln an AIT-1nqorporating shellac is

mixed with a base material such as paper nonwoven fabric and
woven fabric is exempleled by those wherein the above--
mgntloned-powdery‘or granular AIT-inecorporating shellae is
kneaded with the fibers conStitutihg.paper, nonwoven fabric and
woven_fabric. Such'preparatioh can be prepared by kneading a |
powdery of gfanular AIT-incbrpofating shellac with the fibers'
constitufihg paper, nonwoven- fabric or woven fabric,_or an
adhesive in advance, and forming paper, nonwoven fabric and the

like ﬁsing said fibers.

17
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Accordxng to the AIT controlled—release preparat1on of the
present invention, the release speed of AIT vapor can be
controlled, and antimicrobial action, freshness—reta1n1ng
action, insectproof action and the like can be exerted in.a
sustained manner for a.long time according 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 Iike, and
these properties can be controlled by the forming method and
forming conditions of the AIT-incorporating sheliec.
Accordingly, various modes of'AIT"eentrolled-release

preparations having various AIT vapor release speeds can be

. formed by adJustlng the forming method, forming condltlons and

_AIT contents of the AIT-1ncorporat1ng shellac

The formlng conditions of the AIT-1ncorporat1ng shellac

| -which can be the factor in adjusting AIT permeation property

and the like 1nc1ude, for example, concentration of the shellac

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

 the solvent method; melting'tempetatnre, cooling'temperature

and time thereof for the'molten method; and charged AIT/shellac
proportion when forning an AIT-incorpprating shellac, and the
like for the both methods. In general, higher drying

temperatures and melting temperatufes in fOrming an AIT-

18
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incorporatxng shellac tend to result in greater effective
diameters of the fine pores to be formed and higher release
speeds of AIT vapor. Moreover, lover 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 higher AIT vepor'release Speeds, and smaller

AIT/shellac proportions tend to resdlt in Tower AIT vapor

release speeds and continuous release of.AIT vapor.

The release speed of AIT vapor from the AIT controlled-
release preparation of.the'present igvehtion can oe controlled
to various desired modes by alteriﬁé various conditions as
mentioned above. Of these conditions, the concentration of the

shellae to be d1ssolved 1n an organic solvent according to the

solvent method is 30- 60% by we1ght preferably 40-60% by

weight, as mentloned_above, and the drying temperature is low,
preferably about 80°C in consideration of the yield of AIT, In
the molten method, the melting temperature is'preferebly not
more than 100°C ‘as mentioned abave. Accordingly, the release
speed of AIT vapor from the AIT controlled- release preparat1on
of the present 1nvent10n is preferably controlled by maklng
these cond1t1ons same but changlng the proportion of AIT.

relative to shellac in the AIT-incorporating shellac, namely,

by changing the charged-AIT/shellac proportion when forming an
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-AIT—ihcorporating 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_reprdducibility.

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- preparatlon is to be used (system to

o be treated)

The AIT controlled-release preparatlon of the present

:inventxon_can be used for antimicrobial effect, insectproof

effect, freshness retention, antiseptic or preservative effect
and so on. That is, the AIT controlged:release preparation of
the present invention has bacteribéidal; bacteriostatic, and
mold-preventive actions against aerobic baeteria and anaerobic
bacteria, as well as moldcxdal ‘moldstatic and mold-preventlve
action, and is useful as an antimicrobial agent for foods and
various articles in which growth and prol1ferat10n of
deleterious microorganisms pose problems. In addition, the AIT
controlled-release preparation of the present invention has a
preventive action agaihst putrefaction and fermentation of foods
and degradation'ef'freshness, and is usefal as a preservative
effective for freshness retention and prevention of

putrefaction of foodstuffs, as well as a preservative for

‘leather products, books and art objects (partiéularly antiqﬁe).

Moreover, the AIT controlled-release preparation of the present
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invention has an act1on of k1111ng and av01d1ng harmful insects
~and is useful as an insectproof'agent for buildlng.materials,
agricultural products and clothings.

The microorganisms to be treated with the antimicrobial
agent include, for example, fungi such as mold and yeast,
.'bacterxa such as Staphylococcus, Escherichia coli, Salmonella
typhi, Vibrio and the like, spore, algae and other deleterious
~microorganisms. . |
The objects to be treated with the AIT controlled-release -
' preparafion of thelpresent invention include, for example,
various articles facing'problemS'caused by growth and
reproduction of deleterinus.microorganisms, such as processed
livestock products, prpcessed marine?prbducfs, and agricultural

" products, cooked foods, processed-fbnds, diet, packaging |
. materials, building materials, agriCuItnral products, fresh
flowers and marine products wherein degradation of freshness is
questroned and bu11d1ng mater1a1s agricultural products, food
materials and clothings wherern damages by 1nJur10us 1nsects
‘are questioned. . _ _

According to the AIT controlled-release preparation of the
present 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.perlnd. In

addition, the AIT-incorporating shellac moiety of said
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preparetion'can be processed into various forms with ease, and
- various forms of AIT contfolle&-release preparation can be |
. provided. | |

~ According to the AIT contrelled-release preparation of the
present invention, moreover, AIT vapor can be released in only
the emounf needed in the system in which the preparation is
used. Hence, the preparatioh is'extremeiy praetical'in'that an
_ antihicrobial action; insectprbof action,‘freshness-retaining
q“acfion or preservative éetion-cen'be effectively exerted for a
long time with a small amount of AIT, while minimizing the |
| environmental pollution and damages to the objects of the
" treatment caused by the AIT vapor. Furthermore, the AIT
controlled-felease preparation of fhe present invention is
beneficial, since, unlike CD inerheion compounds, it Is seldom
influenced by humidity. ' |

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

natural resin whxch is conventionally used W1de1y and safely in
the fields of foods and pharmaceut1ca1s, and the AIT controlled-'
: release preparatlon of the present 1nvention can be used :
appropriately for food uses. The shellac is biodegradable and
causes less environmental problems. It is'disselved in aleohol
at ﬂigh concentrations, enabling drying at lower temperatures,
and the amount 6fethe alcoliol to be evaporated is small,
advantageously resulting in high yield of AIT when producing an
AIT-incorporating shellac. The shellac is meited at low

temperatures and easily fluidized by the addition of AIT, thus
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permitfing provisibn of a liquid of AIT-incorporating shelléc at
: low'tempe:atures.__This in turn leads to the suppression of
.fvolatiliZation_and alteration of'AIT, and easy forming of an
'.AIT-incorporating-shéllac having greater AIT contents, as a
resuit of which the application range can be'expandéd. A
_thérmoset shellac is-insoluble in water and organic solvents
inclusive of alcohols, and has a high softening tempefature.
. Therefore, the shellac can make thé AIT controlled-release
" preparation of the present invention extrehely stable.

The present invention is explained by way of Examples,
Compafativg Examples and Expérimental Examples. | |

Note that the mixing ratio df AIT and shellac in the AIT
controlled-release preparations formed in respective Examples is
expresSed per m? area of sheet:'fifﬁ; paper or nonwoven fabrie,
per- 10 cc of powdery or granular substance, or per ten 1 cm?
blocks in the case of block (AIT release area being 60 cm?),
herelnafter mean vélués of 3 samples each 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 mlxed to give a homogeneous solut1on AIT (60 g) was cast
- therein and mixed to give a solution of AIT and shellac in
ethanol. The charged AIT/shellac ratio was 12/100 (shellac
being about 8.33 parts by weight when converted to the amount

per part by weight of AIT). This solution was coated on a 20
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pm-thick polypropylene film using 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 shéllac layer of

- the AIT controlled-release preparation is shellac being 10.2

g/m? and AIT being 0.7 g/m?, 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 mlxed to g1ve a
homogeneous solution. AIT (30 g) was cast_thereln and mixed to
givé a solution of AIT and shellac in ethanol. The charged
AIT/shéllac proportion was 6% (shellac being about 17 parts by
weight when converted to the amount per part by weight of AIT).

~ The obtained soLption was coated on a 20 um-thick polypropylene

film using a-Meyér'baf, ahd dried with hot air at 50°C for 5

- minutes to form a-film type AIT controlled-release preparation

“having an AIT-incorporating shellac Iayer_on.its surface.

The.compositioﬁ of the AIT—incorporating shellac layer of
the AIT controlled-release preparation was shellac being 9.5
é/mz;and AIT beiﬁg 0.27 g/m?, nameiy, shellac béing about 35
parts_by weight per part.by weight of AIT. The yield of AIT
vas 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 f11m
type AIT controlled-release preparatxon haV1ng an AIT-
1ncorporat1ng shellac layer on its surface was formed.

| The composition of the AIT-incorporating shellac layer of

the AIT controlled-releaSé preparation was shellac being 27

g/m? and AIT being 0.03 g/m?, namely, shellac being abbut 900

parts by weight per pért_by weight of AIT.

o 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 hav1ng an AIT—
1ncorporat1ng shellac layer on its surface was formed.

The composition of the AIT-1ncorporat1ng shellac layer of
the AIT controlled-release preparation was shellac being 3.52
g/m? and AIT being 2.2 g/m’, némely, shellac'be;ng about 1.6
parts by we1ght per part by weight of AIT.

The AIT controlled-release preparqt1ons formed in the
above-mentioned Examples 1 to 4 can be suitably used as
antimic:obial agents for the prevention of mold and insect in
cldset aﬁd wardrobe, prevention of mold in shoes and prevention
of bacteria on and putrefaction of foodstuffs, as preservatives

and insecticides, or as freshnessfretaining agents for flower,

. fruit, vegetable and the Iike, as film or sheet type

preparations.
Example 5

A thermally bonded polypropylene'honWoven-fébric weighing
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40_g/mz 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-incorborating shellac layer of
said'preparation'was‘shellac'bejng 7.5 g/m? and AIT being 0.5
g/m’, naﬁely, shellac being ebout 15 parts by weiéht per part

. by weight of AIT. The yield of AIT was 56%.
"Example 6

A thermally bonded polypropylene nonwoven fabric weighing
40 g/m? was impregnated with a solution of AIT and shellac in

ethanol as prepared in Example 2,-ﬁith the use of a mangie, and

_dried with hot air at 50°C for 5 minutes to give an AIT

-_controlled-felease-preparation'hﬁvfﬁg an AIT-incorporating

shellac layer.

'The_compOSQ;ion of the'AIT-incorpprating'shellac layer of

said preparation_wes-shellac being 7.7 g/m* and AIT being 0.23 |

g/m’,'nemely, shellac'being about 33. 5 parts by weight per part

- by weight of AIT. The y1e1d of AIT was 49%.
lExample (]

In the same manner as in Example 5 except that 1, 000 g of

shellac, 700 g of ethanol and 2.2 g of AIT were used, an AIT

controlled-release preparation havxng an AIT-incorporating

shellac layer was formed. -
~ The composition of the AIT-incorporating shellac layer of

said preparation was shellac being 31.35 g/m? and AIT being

2 6
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- 0.033 g/m’, namely, shellac be1ng about 950 parts by we1ght per
~ part by we1ght of AIT.
- Example 8

In the same ménner 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-incbrporating shellac layer of

said preparation was shellac_being 3.13 g/m? and AIT being'Z.E

- g/m?, némely, shellac belpg about 1.25 parts by weight per part

by weight of AIT.

The preparat1ons formed in the above-mentioned Examples 5
to 8 can be suitably used as ant1m1c£ob1al agents for the
prevention of mold and insect in-cioset and wardrobe,
prevention of mold in'shﬁes and prevention of bacteria on and
putrefaction of foodstuffs, as preservatlves and insectproof
agents, or- freshness-reta1n1ng agents for flower, fruit,
vegetable and the like, as nonwoven fabric, paper, film or
sheet type preparations. | '
Example 8
| Shellac (100 g) was heated at 100°C in a kneade: to.softén
and melt same, and AIT (30 g) was cast in and mixed. The.
éharged AlT/shellac proﬁortionlwas 30% (shellac being.about 3.3

parts by weight when 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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" incorporating shellac. The shellac was pulverized in a

pulverizer to give granular AIT controlled-release preparétion

- having a particle 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 ce),

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

.-we1ght 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 relétive to 100 g of shellac, a.granular AIT |
controlled-release preparation having a particle sizelbf 0.5-1
m/m was formed. The charged AIT/shellac ratio of the soft
molten mixture of AIT and shellaé'ﬁés 15/100 (shellac being
about 6.7 parts by weight when converted to the amount per part

by weight of AIT). The composition of the AIT-incorporating

‘shellac of the prebaration obtained was shellac being 91 parts

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

being 0.27ig/10 cc), namely, shellac being about 10'parts'by
weightfper part by weight of AIT. The yield of AIT was 66%.

Example 11

In the same manner as in.Example 9 ekcept that 300 g of

- shellac and 0.4 g of AIT were used, a granular'AIT contro11ed—

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

formed. The composition_of the AIT-incorporating shellac of

the preparation obtained was shellac being 3 g/10 cc and AIT
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| being'0.003_g/1o.cc,'name1y, shellac being 1,000 parts by .

weight per part by weight of AIT.

Example'lz

| In the same manner as ih 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/m was |

formed. The composition of the AIT-incorporating shellac qf :

_ the preparation obtained was shellac being 1.62 g/10 cc and AIT
.being 1.54 g/10 cc, namely; shellac béing about 1.1 parts by

weight per part by weight of AIT.
EXample 13

‘Shellac (300 g) was heated in a kneader at 8013 to soften
and melt'samé, 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 amoﬁht'per-paft_by weight of
AIT). Then, heﬁying wasistopped and the mixture was left

standing at foom témperature for one'day for 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-1ncorporat1ng shellac of said preparatlon
was shellac being 2.56 g/10 cc and AIT being 0.44 g/10 ce,
nénely, shellac being about 6 parts by weight per part by we;ght
of AIT. o |

Example 14

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

29
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shellac and 0. 4 g of AIT were used, a granular AIT controlled-
release preparatlon hav1ng a particle size of 0.5- 1 m/m was
formed. The composxtxon of the AIT-1nco:porat1ng 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 h _ _

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

shellac and 65 g of AIT were ﬁsed,-a granular AIT,contfolled—

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

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

preparation‘dbtained was shellac being 1.51 g/10 cc and AIT'

being 1.49 g/10 ce, namely, shellac beihg about 1.01 parts by
weight per part by we1ght of AIT*

The AIT controlled-release preparatlons of Examples 9 - 15

'can be. suxtably used as antimicrobial agents, insectproof

agents, freshness retalnlng agents, ant1sept1cs or preservat1ves
prepared by mixing same as a granular material or upon
pulver1z1ng into a powdery form, with pa1nt adheS1ve, re51n 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 60 g of A type zeolite
particles (manufactured by T0SO, average particle size 10 u,
herelnafter the same) was cast in and mixed. The heat1ng was

stopped, and the. mlxture was left standlng at room temperature
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| for one day for cooling to glve 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 conpositlon of the AIT—lncorporating
shellac of said preparation was shellac being 1.95 g/10 cc, AIT
' be1ng 0.38 g/10 cc and zeolite being 1.17 g/10 cc, namely,
shellac being about 5.1 parts by weight per part by weight of
, AIT.'
Example 17
| ‘A low density polyethylene resin (100 g, Sumikaaen L402,
manufactured by-Sumitomo-Chemical Company,'Ltd.) for ektrusion
- laminating was heat—melted at 250°C in a kneader, and a
‘granular AIT controlled-releaSe preparatjon (40 g) prepared in
Example 13 was cast in and qulekty'nixed; The mixture was
“dropped into a melter of a hot melt labocoater'CLZdls
(manufactured by Meltex) and 1mmedzately thereafter hot melt-
coated on a thermally bonded type polypropylene nonwoven fabrlc
weighing 40 g/m? by said coater. The AIT content of the
obtained nonwoven fabric was 0.55 g/m?. |
Example 18 |

Shellac (300 g) was soften-melted by heating at 8013 ina
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 AITfincorporating shellac. The shellac was cut into 1 -

~cm?® pieces with a knife to give AIT controlled-release

preparations. The mlxing propertion of the shellac and AIT per
10 said preparations.was shellac.being 11 g/lO_pieces and AIT
being 0.22 g/10 pieces, namely, shellac being 50 ﬁarts by
weight per part by weight of AIT. | |
Example 19

In the same manner as in Example 18 exeept that 0.33 g of
AIT was used, 1 cm® block AIT controlled-release preparations
were formed. The content pfoportion of the shellae and AIT per
10 said preparations was shellac being 9.5 g/10 pieees and AIT
being 0.01 g/10 pieces, namely, shellac being 950 parts by .
welght per part by weight of AIT. .
Example 20 o | -f"'"- S
| 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 proportlon 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 standingaat

- room temperature for one day for copling to give a block AIT-

incorporating shellac. The SheIlae was cut into 1 cm® pieces

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

mixing proportxon of the shellac and AIT per 10 said

~ preparations was shellac be1ng 5.54 g/10 pieces and AIT belng

5.1 g/10 pleces namely, shellac belng about 1.09 parts by
welght per part by weight of AIT.
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_quyvinylidene chloride (300 g, hereinafter'referred to as

Comparétive Ekample 1

PYIC, trademark Saran Resin F216, manufactured by Asahi Chemical
Industry Co., Ltd.) and tetrahydrofuran (THF, 400 g) were
mixed, and AIT (40 g) was cast therein to give a solution of .
AIT and PVDC in THF. The ch#rged AIT/PVDC ratio was 13/100
(PVDC being about 7.7 parts by weight when converted to the

. amount per part by weight of AIT). .Theregfter, the solution was
E treéfed in the same manner as in Example 1 except that the hot

air'drying was performed at 100°C for 3 minutes to give a film

type AIT-containing preparation having an AIT/PVIC layer on the
polyprdpylene film Sﬁrface The compOSLtlon of the coating |
layer was PVDC belng 8.3 g/m? and AIT being 0.02 g/m’, namely,
PVDC being about_415_parts by w91ght per part by weight of AIT.
The yield of AIT was about 2%. |

Comparative Example 2

In the same ménner as in Comparative Example 1 except that

20 g of AIT was mixed, a film type AIT-containing preparation |

'having an AIT-incorporating PYDC 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 éonvetted to the amount per part

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

PVDC being 7.6 g/m? and AIT belng 0. 03 g/m’, namely, PVDC belng'

about 253 parts by we1ght per part by weight of AIT. The y1e1d
of AIT was about 3%.
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In the same manner as in Comparatrve Example 1 except that

Comparat1ve Example 3

500 g of AIT was mixed, a film type AIT-containing preparation
having an AIT—incorpOrating PVDC layer on the surface of a

polypropylene f1lm was formed. The composition of the coatlng

.layer was PVDC being 8.5 g/m* and AIT being 0.21 g/m’, namely,

PYDC berng about 40 parts by weight per part by weight of AIT.

f_Comparatlve Example 4

" A type zeol1te partrcles (950 g) and AIT (50 g) were placed
in a kneader and mixed at room temperatnre to give zeolite
particles carrying AIT. The AIT content cf said particles was
0.15 g/10 ce.

Comparatlve Example 5

. A type zeol1te partrcles (50 g) and AIT (50 g) were placed

'in a kneader and mxxed at room temperature to give zeolite

particles carrylng AIT The AIT content of saxd partlcles was

1.05 g/10 ce. | ' .

Experlmental Example 1 : AIT release test 1)

The AIT controlled-release preparations (20 cmx 30 cm)

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

pieces from respective Examples under'thermc—hygrostatic

conditions of 20°C and 65% RH. After the lapse of certain

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

AIT contained in the sample pieces was extracted with ethanol,

.residual'AIT amount was calculated by'gas_chrcmatography

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

3 4
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With regard to the AIT controlled-release preparatlons

obtained

‘prepared in Examples 9and 10, 1 g each was left standlng 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 yalue (n=3) of

urespective samples was obtained. With regard to the AIT- |
'l containing preparatioms prepared in Comparative Examples 1 and

2, 10 pieces each of the samples were left standing and at |
‘every predetermined number df days, 10 cm %10 cm pieces were

- cut out from each of the flve pieees out from the tea'sample
pieces respectively. Five pieces were extracted together with
ethanol to determine the AIT contenti 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. |

Experlmental Example 2 : AIT release test (2)

- The AIT controlled—release preparatlons prepared in
Examples 1 to 20 and Comparatlve.Examples 1 and 3-5 were left
standing in a. thermo—hygrestat of 25°C and 70% RH. A
predetermined number of samples were taken at every
predetermined number of days. The AIT contained in the samples
was extracted with ethanOI; 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 preparatlon (standard ameunt) is shown in Tables 1 and 2

3 5
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as AIT release speed, which was calcuiated_from the released

~amount 1n 10 days from predeterm1ned number of" respect1ve

preparations.

When the samples to be left standing were f11m or

nonwoven fabriec, twenty 20><30 cm pleces wvere left hang1ng,

and when the samples were granular ‘about 200 ce thereof was

spread on a plastic vat and left stand1ng

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 | 14.8 0.028
1 method, film| g/m? g/m? | parts/wt g/m?/day
2 » 0.21 ‘9.5 35.2 0.011
3 ” 0.03 27.00 | 900.0 0.0005
4 ’ 2.20 | 3.52 1.6 10.10
| Solvent. . - '
5 method, non-| 0.50 | 7.50 15.0 , 0.038
woven fabrxc - g/m* g/m? | parts/wt g/m?/day-
6 » 0.23 1.7 33.5 0.012
( ’ { 0.033 | 31.35 | 950.0 0.0006
- 8 ” ~2.50 3.13 1.25 0.15
| Molten met- | - |
g9 hod,granules | 0.45 g/ | 2.55 g/ 5.7 '0.028 g/
-] (100°C) 10 cc 10 cc| parts/wt 10 cc/day
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Table 1 -continued
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)
10 ” 0.2T 2.73 10.0 | 0.019
11 ’ 0.003 | 3.00 |1000.0 8 10-3
12 , 1.54 1.62 1.1 0.12
Molten met- . =
13 | hod,granules | 0.44 g/ | -2.56 g/ 5.8 0.019 g/ |
(80°C) 10 ce| 10 cc| parts/wt 10 cc/day
14 » 0.003 2.72 | 906.7 6x10-3
15 ” 1.49 1.51 1.0 0.10
Molten met- : :
16 | hod (100°C) 0.38 g/ | 1.95 g/ 5.1 0.04 g/
o carried by 10 cc 10 cc| parts/wt 10 cc/day
carrier in o R
_ granules
PE-coated : -
- 11 E;anules of 0.55 0.045 g/
_ Example 13 g/m? _ m?/day
Molten met- | 0.22 g/ 11.0 g/ 0.001
18 | hod, block - 10 10 50 g/10
: (80°C) pieces pieces | parts/wt p1eces/day
13 » 0.01 9.5 950 3x10-¢
| _
Molten met- ' '
20 | hod, block 5.1 5.54 1.09 0.16
(100°C)
3 7
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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 | 2% 10~
1 PVDC coated - g/m? g/m? | 415 g/m?/day
- : 0.21 1 2.6x10-¢
3 o . g/m? 8.5 40 g/m?/day
carried by 0.15 : ' . | 0.4
4 zeolite g/10 cc _ g/10 cc/day
| 1.05 a | 0.6
5 » - g/10 cc ol g/10 cc/day

An AIT_pélease test was doné with respect to the
preparatidns (Examples 2, 6, 10, 13 and 18, and Compafati?e
Examples 3 and 4) containing AIT in almost the samé_amount per
the base amount of-the preparations, and'the.reSidual
proportion (%) of AIT amount which varied with increasing
number of days.lapéed ﬁas”compared in Fig. 2. | _

As is evident from thesé_:esults, the AIT controlled-
release pfeparation of the present invention can control the
releése'speed of AIT, and AIT één be sustainedly and stably
-nelease/supplied in necessary amounts according to the désired

use.

Experimental Example 3 : Effect of AIT controlled%release |

preparation as antimicrobial 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 antimicrobiél agent. A dish containing a'
desoxycholate égar medium was prepared and a dilute solution of
Escherichia coli was épplied to the surface of the medium'and
used as a test material. | |

The test ﬁaterial (dish) was placed 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 mater1a1.
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 | o .
- preparation of Example 1 - Colony formation not found
Confrol o o | Red colony formed

Experimental Eﬁaﬁple 4 : Effect of AIT controlled-release f
' | _ preparation as mold-preventive agent

@ Tatémi undersheet | - |

The AIT controlled-release preparétion (nonwdven fabric)
prepared in Example 6 was placed in between a tatami (20 emx 20
cm large, a folkcraft'of Okayamh) and a plywood, and left
standing at a high temperaturé and under a high_huﬁidity. As a
control, an untreated nonwoven fabric'ﬁas“insérted in between a

tatami and a plywobd.  Three months and.sik 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 Sife)

++ (entirety)

—~: occurrence of mold not found

- ++! intense occurrence of mold.

® Mold-preventive sheet for kitchen

Presuming a kitchen sink, two boxes,(505<50><50 cm) were

+: occurrence of mold

preparation prepared in Example 5, which was placed on the

bottom, and, as a control, an unprocessed nonwoven fabric were

used. Dishes wherein mold-was é;plied to the surface of PDA

and preserved at- room temperature (about 25°¢C) and under high

medium were adhered to thé bottom, the sidé and the top plate,

humidity (about 95%). The growth of the mold was observed

every week for up to 2 months at the longest.

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

1W [2w 3w |aewiswlew 7w 8w
AIT'controlled-re?
lease preparation - - - - - - - -
Control - .i S + ++ ++
-: occurrence of mold not found +: slight mold growth

The control was not observed after

- +: formation of clear colony

£0

++

week 6.

intense growth
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The granulér AIT controlled-release preparatlon prepared in

® Kneading with paint

Example 15 was mixed with an acfyiic aqueous paint in a
proportion of 1% and used as’'a test sample. The sample was
evaluated according to mold resistance test (JIS Z 2911). As a

control, a non-added paint was used.

- Sample Observation results

AIT controlled-re- ' o AR
lease preparation | No mold found around the sample

. - | Mold found in the entirety of medxum
Untreated | and sample

Experimental Example 4 : Effect of AIT controlled-release

‘preparation as insecticide

Ten Dermatophagoides pteronissinas.were'placed'in a dish,

_and'the dish was lidded with an air permeable nonwoven fabric.

Said dish apd tgg granulér AIT'cOntrolled-reIease preparation

(1 g)_préparcd in Example 16, vhich was packaged with.a nonwoven
fabric, were placed in an about 20 ¢ desiccatcr. As a control,
a-dish ccﬁtaining Dermatophagoides pteronyssinus alone was
placed in'a desiccator. The survival of the respective

Dermatophagoides pteronyssinus was observed 24 hours later.

Sample - Obscrvation results

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

Untreated all 10 mites were vigorously active
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Experimentai Example 5 : Effect of Al. coutrolled-release

preparation as freshness-retainihg agents

Two cases of strawberries (30 strawberries packed in each

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

case with a film type AIT cqntrolled4release preparation

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

untreated polypropylene film.

These were preserved at about

20°C and changes in strawberries were observed. The results

" are shown in the following table.

3'day5'1ater

5 days later

T days later

AIT preparation
film

no change

no change

no change

Untreated

calyx turned
slight brown

enfire calyx
turned brown

berry itself

softened
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'WHAT IS CLAIMED IS
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1. An'allyl isothiocyanate controlled-release_preparatlon
comprising an allyl isothiocyanate and a shellac, the shellac
acting as a barrier against the release of the allyl

isothiocyanate.

2. An allyl isothiocyanate controlled-releése preparétion

cOmpiising a shellac:incorporating an allyl isothiocyanate.

3. The allyl isothiocyanate éontrolled-release_prépaéatioh.of

Claim 2, wherein the content of the allyl isothiocyanaté to the
shellac is 1- 1000 parts by weight of shellac per part by weight
of the allyl 1soth10cyanate

4. The allyl isothiocyanate controlléd-release preparation of
Claim 2 or Claim 3, ﬁherein the shellac incorporating an allyl
iSothiocyanate is formed via a'step of'mixing én allyl |
isothiocyanate With a shellac meltéd at a_température of not

more than 100°C.

¢

5. The allyl isothiocyanéte controlied-release preparation of
any one of Claims 2 to 4, wherein the shellac incorporating an
allyl isothiocyanate 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 isothiocyanate is adhered to a base material.

4 3
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7. The allyl isothiocyanafe controlled-release preparation of

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

allyl isothiocyanate is mixed with a base matetial.

8. The allyl isothiocyanate cbntralled-réleasé preparatipn'of

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

group consisting of plaStic plates inclusive of f£ilm and plate,

paper, nonwoven fabric and woven fabric.

9. The allyl isothiocyanate controlled-release preparation of
ahy one of Claims 2 to 8, wherein the allyl isothioéyanate in
the shellac incorporating an allyl isothiocyanate is carried by

a carrier.

10. The allyl isothiocyanate COn;rolied-release preparatibn of
any one of CIéims 1 to 9, wherein the allyl isothiocyanate

controlled-release preparation is used for the purpose of

antimicrobial action, insectproof action, prevention of

putrefaction, freshness rétention or preservation.

11. A method for producing.thg allyl isothiocyanate controlled-

release: preparation of Claim 1 or'CIain 2, comprising mélting a
shellac at a temperature of not more than 100°C and adding an

ﬁllyl isothiocyanate thereto.
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