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TECHNICAL FIELD 609002

The present hwention relales o & biocidal sait-adhesive comprising an udhesive conteining an iss-
thiecyansis efficlently held therein to have bacterlostatic, bactericidal end antimiceobisl properties and the
ks, and & process fer producing the same, as well as & self-athesive arlicle made by efficiently spplying
such & selfi-uchesive onto a support. Particularly, the present invention celates % euch & blocidel self-

‘adhasive which can be put to usas widely Intsnded for the purpose of providing bactericidal, fungicidal and

microblocidal sifects in buliding and foed-related flelds and the lke.

The prasent invention aiso reletes (o an iso-thiccysnete gradually-refoasing sheet, as an application of &
solf-adhesive srticls of the lype described sbove, mede by efficiently holding an Isa-thiccyanais onlo &
suppont such s & peder, & norewoven fabric or the iiks Brough the medium of an adhesive or a low valatite
olly Gquid, 50 thet the sheet has antibacterisl, bacterdcidal and antimicroblal properties and the ke, and
particulary, such an iso4hiecyanate gradually-relsesing shest which can be put to uses widaly intendad for
the purpose of providing hacterdcidal, funglcidal ane microbiccidal effacts In varicus fields such as buliding,
tasd-related and shos inscle fsida. :

Furiher, the present invention relates to a biockdel or freshnass-maintaining seli-acheslve shest, 23
ancther epplicetion of & seif-adhesive arficle of the type described above, heving entibacteral end
bactericidal properties and made by eificlently applying an edhesive containing an iso-thiocyanate held
therein ons & support, and fo a stardlizing and frsshness-maintaining methed using such & sheet for the
purpose of proviging bectericidal, fungleidel and microblocidal effects o @ variety of matedals to be
enciesad by the sheet, Including food products such @s vegestables and trults, fresh foods, dried goods end

grelne,
BACKGROUND ART

ft Is knowm that an lso-thiccyanele contelned in & mustard or a wasebi (.e.. Japsnese horseradish) have
bacterioatatlc and beclericidal ections, and any of synthetic and naturel Iso-thiscyensies provides bace
teriostatic and bectercidal effects even =t an extromely smell concenetration of vapor thesect on the order
of 10-0dd ppm o hundrads ppm. Befors now after reporiing of this fact, several altempis heve been mads
fo adsor the iso-thiocyanate o a porous cerrier such as clay minerels or fo & surfece of 2 film or a sheet to
industrially wilize the bactedostatic and bactericldel actions thereot, and & certain article made in such 8
manner. 8.. a freshness maintaining material has been brought to merket.

In the wbove prior art, howsver, 1t Is impossibls to wiliize the becteriostatlc and bactericidal actions of
the lso-thiocyanste profitebly. This is becauss much of the [sc-thiocyanale adsorbed In these methods
volatiizes off Ih the cousse of praduction of the arficle or during sorage of the aiicle, because of its high
voiatlity. and conseguently, sn effective amaount of ise-thiscyanate cannct be supported on a cander,
Particulerly, when the isc-thiscyanate Is adsorbsd to a porous cerrier, i Is nacessary fo teke @ measure that
the iso4hiocyanate supported on a porous camier ls placed inte & sack having a gradully releasing property,
becauss the releasing rate largely depends upen the temperaturs. When the isc-thiscyanate Is adsorbed to
¢ fim or & sheee, there s encountsred a problem that it is difficult to impregnate the film or the shast with
an amount of iso-thiocyanate encugh to exhibi an efflcacy. but alss it is difficult to contrel the graduelly
reisasing.

The freshness melniaining means which has conventionally been used is 2 vacuum pack, or Ageless
{Trademark) which is & deoxygenator consisting essentially of astive iron oxide, for preventing the axidation
and the propegation of bagterls. Haowever, with the vasuum pack, @ speclal apparatus IS required, and with
the Ageless, it is necessary o pack the Ageless logether with a material to bs pecked. Many food producis
such 88 breads, fishes, moats, box lunches, eis., are enly packed with & fiim such as polyvinyiiden chicride
and polyethylene (PE) filme, or only placed ints e container made of & polyvinyliden chiorde or &
pelvethylens. In this cese, they are, of course, not durable at room temperature and henes, it Is necessary
to store them, for sxampls, in a relrigerator.

Theveupen, it Is concelved o ulilize a freshness maintalning malerial anade using the Iso-thioayanats,
bt this is aiso accompanied by the shove-described probiems, rosulling in a difficully to put it to preciics!
vee,

DISGLOSURE OF THE INVENTION

The presant inventors have repested zealous studies and as a result, &t heve been tound tht by using,
a8 an achesive, a8 polymer soiuble In or swellabis by an iso-thiocyanale, the iso-thiccyanateths cen be held
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in the polyer by impregnatitn, with physics! properties of the adhesive being maintained, thus overcoming
the ebove-deseribed problefs.

A blocidal ssif-adhesive according 1o the present Invention comprises an adhesive Impragnated with an
jeo-thiccyanats to hokd the lalter thereln, the adhesive consisting assentially of a polymer which is sciuble in

& or sweliable by the lso-thiocydnate.

A process for producing & blocidal self-adhesive according o the prasent invention comprises the steps
of farming &n sdhesive layer from an adhesive conslsting essentially of & polymer which Is soluble in or
swaliabla by an lso-thlocyenate, end impregnating the edhesive leybr with the isc-thiccyanate.

Eurther, a self-adhesive article according fo the prasen] invention is mads by applying a biccidal self-

15 adhesive of the type described sbove onto st least ene surface of & base material. .

Eamples of the sdhesives consisting essentielly of the polymer soluble in or swellabls by the iso-
thioeyenste Include scrylic edhesives auch as copolymers of one or mors of acrylic and methacrylic esters
including a-butyl acrylsie and methecrylate, hexyl scrylate and methacrylate, lso-octyl acryiate and
methecrylate, 2-methoxyethy! ecrylate and methacryleto, 2-sthylhexyl acrylule and methacryiate, decyl

15 acrylate end methacrylste, dodscyl acrylate and methaceylats, tridecy! ecrylate and mgthacrylate, with a
tunctions] monomer which Is cepolymerizable with such estars, such as aerylic, methecrylie, Haconlc,
malsic end anhydrous malelc acids, hycroxysihyl scrylate, hydraxypropy! scryiate, actylic amido,
dimethylacrylic emido. methyiaminoathy) methacrylato, and methoxyethyl scrylate and methasrylate; vinyl
polymer adhesives such as ethylviny! ether. propyl-vinyl ether, butybviny! ether and 2-ethylhexyl-vinyl

20 ether; and rubber-besed adhesives consisting essentislly of naturel rubbers end synthetic rubbere such es
stylens-lsoprene-stylene block terpolymer, stylens-butadiens copolymer, polybutene and buty! rubbers.

The acryile, rubber-bassd and vinyl polymer adhesives can be selectively used, kut [t Is prefarred fo
saloctively use any one of the scrylic adhesives. A parficulaly prefersble adhesive ls a copolymer of an
sliey) atrylste or methacrylste having 4 or more esrbon atoms In an ality! group and a moncmer which is

25 copolymaerizable with such ester monomer, and & crass-inked copclymer is more preferabie.

Cptionally, other additives may be incosporated into the adhesive, including tackiflers such as terpans
end petroleum resing; sofiners such s liquid pereffin, animel and vegetable oils, €.g., olive, scybean and
bovine olis and lard, polybutens, lower lecprene end wase fillers such as ftanium oxide, Zinc oxide.
guminum methasilicats, calcium sulfate and calclum phosphate; water; emulsifiers such as sorbitan mono-

30 olaats, sodium laury] sulfonate, smulsifier alde such e megnesium and aluminum stealates. it should be
notsd thet any of sdhesives ofher than those descdbed hereln can be ussed, It they ere capabie of bsing
dissslved In an lso-thiocyanate or Impregnated with en iso-thiscysnetes by swelling to hold the lso-
thiocyanate therala,

The lso-thiocyenetes which can be used are verlous esters krespective of alighefic or aromatic type

35 such as the ally! and slkyl esters of lso-thiocyanic ecld, but parlicularly when the self-adhesive of the
present invention is intended for food products, i Is preferred 1o use naturel isc-thiccyanate cortzined in an
axfraction from a mustard and the like.

The edhesive is prefevebly Impregrated with an Iso-thiocyenate to held the fatter theveln at @
concentration within a renge of 0.1 fo 50 % by welght based or. the adhssive, and desirably to hold the iso-

40 Hhiocyanate thereln i an emount of 0.1 gAm? or more. in Impregnating the adhesive with an iso-thiscyenate,
the lso-thisavenate may be mixed with & solvent ar feity off having & good compatibiily with the adhesive,
end the schesive mey be then Impregnated with the resulting mixture. The method for impregnating the
adhesive with the isa-thiocyanate s not limited ané may be & gravure coating and 2 Mayer bar-coaling, as
well as 8 spray coaling, a curtain coating, & stipe costing rom & nezals. an immersicn, ete. i is prefsrable

5 that the mpregnating process is caried out et a tomperature of an atmosphers including the adghesive layer
ln & range of room tempsarative or less.

To produce the above-described biscidal seli-adhesive, an edhesive promptly scluble In or swelisble by
an Isa-thiccyanaye becsuse of its compatibllity with the latter ls applied to a ges-berrierable fiim capable of
bariering the iso-thlocyanaye, such 83 an sluminum-doposited polysthyviene terephthelate flm, thereby

ss forming en adhesive layer, and Impregnating the adhesive layer with the lsc-thiecyanele. This process
ensures that an ameount of ise-thlocyanate which ie not avalleble In the prier et process con be supperied
sffectively. & sheuld be noted that the gradual relsasing of the iso-thiccyanste cen be conbolled by
lamineting & film such as polyethylene and polypropylens fikms having 2 permeabiiity to the iso-thiscyenale,
fo a surface of the adhssive layer. in addifion, the iso-thiscyanale can be held for & lony perod of fime by

gs lamineting & gas-barriscable fiim to the surface of the adhesive layer.

The seif-acheslve article is basically of such a configuration that the blocidal self-adhesive Is appiled to
2t (988t cne surface of a base materdal, Inclucing the sbove-deseribed configuration, Mors specifically, the
self-adhesive article somprises & biocide! self-adhesive applied o the whols or 2 portion of one surfacs or
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spposite swiaces of & BisE meterlel such 8s & resincus fiim Mmadé of a polyethylane terephihelate, a
polyprogylene, & poiyvinyl chicrdde, a ploysthyiens, a polycarbonete, & polyvinylidene chicride, an
polyecrylonitidle, en ethylene-vinyt alcchal copolymer, els.; 2 paper: a fabric; a synthstic paper: a matal foil
or the Oke. Usually, & i trested with & relouss sgent and héving a gas-barisrabifity is previously
temporartly lamingted fo the ssti-achesive article In crder fo protect the adhssive layer. Such & sell-
sthesive arlicle Is retarred 1o 88 an adhesive label or an achesive sheet. it wilt be undersicod that the
asticle ¢f the presant invention inciudes the form of @ so-called adhesive taps made by epplying an
adhesive layer %o cne surfacs of 2 hase materal, while resting the other surface with a releess agent, and
rolling the resuliing material,

it is &8 described abave that the gradual relessing can be contrelled by changing the gas-berriersbliity
of the base matedal. it is optional that & deposited or coeted layer may be provided on the bass material, ¥
required.

With the biocidel seli-adhesive and the self-adhesive aticle Impragnated with the lso-thiseyenate fo
hold the fatter therein sccurding to the presemt Invention, the bactericstatic, bactericidal, fungicldal,
mierebiocidal and freshness-mainteining effects possessed by the lso-thiecyenste can be widsly uliized in
& variaty of fields, becauss the iso-thiocyanats can be hsid In the adhesive &t & high concentration and
effectively, but aiso it is possible to utifize the reloasing of the veper of the Iso-thiocyanate without need for
8 specia! appereivs by profitably using an advanlsge of the adhesive that the article tan be bonded 1o el
tnsteriale, in addition, the uss of the process comprising the steps of forming the sdhesivo layer and thea
impregnating the adhesive layer with the iso-thiscysnaie ensures that the Isc-thiocysnate can bs hold in the
adhesive layer et & fer Righer concentration, 8s compared with & process comprising the steps of greviously
neceporating an iso-thiccyanete it an adhesive and than forming an aghssive layer.

The present inveniors have repsated zeaious studles for an application ¢f tha sbove-tdescribed seli-
adhesive article and a3 a rasult, 1t has been found thst the above-described problems are overcome by &
combination of an lso-thiocyanate-mpermeable bamier sheet endior an isc-thiecyanate penmastion control-
ng shest with a sefl-adhesive Impregnated with an iso-thiosyeneie to hold the latter thereln, or en Iso-
thiocyanate-contalning lever formed from a paper or @ non-woven fabric Impregnated with an iso-
thlocyanate to hold the lalter therein through the meadium of 8 low volatile olly lgutd.

Meore specifically, an lso-thiocyanate graduelly-rolsasing sheet according to the present fwention
comprises en lyo-thiocyanats supporing layor which is coversd, on s oppesite sides, with an iso-
thisoyenate-imparmeable berrler sheet and/or an ise-thiocyanale permgetion controtiing shest.

In this case, when one side of the layar is coversd with the barrier sheet and the ofher side is covered
with the controlling sheet, or when both the sides are covered with the controlling sheet, the gradual
ralgasing ef the iso-thiocyanals is confrolled by the controliing shoet. Whan Soth the sides sre coversd with
the barrler shaet, the gradual releasing of the iso-thioeyanate is controlied by the exposed erex of the end
face of the iso-thiosyanate supperting layer,
~ The lsp-hiosyenste supporting feyer s fonmed by impregnating an adhasive with the jso-thicoyanate fo
held the lelier thereln, or by impragnating 2 suppart such 28 2 paper and & non-woven fabris with the Ise-
thlecyanate to hold the latier thereln through the medium of & low volatile dily liguld or the fike.

in impregnating the adhesive with the iso-thiocvanate 1o hold the 'atler tharein. the adhesive promptly
soluble in or swellable by the iso-ihipoyanste becauss of is compeartibliity with the lso-hicoysnete is
gpplied to the ges-berderable flm such as an sluminum-dsposited polyethylene terephthalats for baniering
the iso-thlocyanats, thereby torming én adhesive layer, which is then Impregnated with the iso-thiccyanate,
and & flim permesble 1o the lso-thiocyanate, such as a polystivlens fitm, a polypropylens fim, an extremely
thin polyethylens tersphthalate fiim, i3 laminated to adhesive lgyer, thereby forming an iso-thiscyanats
gredually-reisesing shoet. This process snsures thet an amount of the iss-thiccyanate which Is Incapable of
being supporied in the prier art can ke supporied effectively.

When the papsr or the nor-woven fabric ls impregnated with the lso-thineyanzie to hoid the latter
therain twough the medium of a low volstlie ofly figuld or the ke, the fow volatile olly lquld such &s e
poiybutene containing the iso-thiocyenate disseived therain is applied to a non-leminated surface of 8 peper
or 8 non-waven febric laminsted, on its one side, by an adhesive or by coextrusion, with 2 gas-berrierable
tiim for bardedag the iso-thiocyanate, such &s an aluminum-deposited polysthylena teraphthsiate fim, and
such surface is furiher laminated with 2 §im permesble 1o the isa-thiocyanate, such as 2 polysthyiena fitm
formed through an adhesive applying teatment, thersby forming an iso-thiocysnsie gradually-veleasing
sheet. This pracsss snsures that an smount of the ise-thiocyensts which is incapable of being supporied in
the pricr art can be supperied offectively.

Examples of the low volatile olly liquids ere a polybutene, acrylic end metasrylic resing having e lowsr
malecular weight, en epoxy resin, mineral oils, animel and vogsteble olis such as ofive, soybean and bovine
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sile, Bauid paraffin, ete., bt &1 lquids cther than those described herein by way of exsmple can be used,
¥ they have a compartibiity with the iso-thiccyanates, cannot react with the Isc-thiocyanates and have a
fluidity 8t ambient temperatura.

When the lschlecyanate supporiing layer Is formed of an adhesive, it is deeirable that the Iso-

s thiscyanats is held In the achesive by impragmation at & concentration in & range of 0.1 o 50 % by weight
based on the adhesive. Even if the iso-thlocyanate supporting layer is formed of either an adhesive or the
pupsr or the non-woven febie, &t is desirable that the isc-thiscyanate is hald in the adhesive or the paper or
the non-woven fabdc by impregnation at an amount of 0.4 ghin? or more.

However, the ameunt of the iso-thiscyanats is selected depending upon Individual uses and hence, may

0 bs out of the ebove-describsd range In some cases.

Examples of the lse-thiocyanats-impernmeable barvier shesis emplayed in the pressrt Invention include
resinous Rims such es polyvinylidens chicride, polyacrylonitrile, sthylene-viny! aicohol senclymar, polyathyl-
ene terephihalale and solycorbonate fims; metsl folls and the Uks. Exemples of the iso-thiscyanate -
permeetion controlling sheels include resinous fims such &s polyethylens, polypropylene and polyvinyl

18 chiodde filrns, papers, labrdcs and synthetie papers, Even with the banler shest, the penmeability thereof
cen be varied by reducing the thickness of a filmn and thus, such a barrier sheet can be also used as &
gontrolling shest

The isg<thiocyanate-impermaahls bamiar shest and the iso-thiscysnsle-permeation controliing sheet
mey be used us a single layer structure or as a different sheeti-laminated structure.

2% The iso-thiocyanates end the adhesives soiuble in or swallable by the isc-thiocyanates which can be
used are those describad gbove for the adhaslve erticle. _

The lso-thiooyanate gredually-releasing sheet according fo the present invention le capable of halding
the Iso-thlocyanate therein at & high concsntration end effectively by the above-described configuration, but
also capable of controliing the relsasing of the vaper of the lso-thiocyanate by selection of the film.

28 Fuether, the present Inventore have repeatsd zoalous studies for another spplicetion of the above-
described edhesive ericle and &5 @ result, hava overcome the problems in the prior art feshness
maintalning means by ulizing the abeve-described knowledge that by using, es &n adheslve. 2 polymer
golubls In or swolleble by an isa-thiccysnate, the iso-thlocyanate can be held in the polymer by
impregnation, with physieal properties of the adhesive being malnlalned.

L Move specifically, a seli-adhesive sheet according to the present invertion for sterilizing @ matera) to be
packed and maintaining the freshness of the matedal comprises an adhesive layer 2 impregneted with an
iso-thiocyanate to hold the latler therein and mounted on @ bese sheet 1 having & low permesbiBity 1o the
leo-thincyenate, a8 comparad with & packing materis! for a material o be packed, as shown In Fig.1.

in the ssil-adhesive shest shown in Fig. 1, used as a base sheat 1 was a shest which includes an

s sluminum deposited film 1B on ang side of a polyethylsne lerephthelate (PET) film e end which has littls
permssblity to iso-thicoyenaise. In Fig. 1, referenca numers! 3 designates un iso-thiscyenste-barisrable
release sheet including e siticone-trested ralease layer 3b on one side of 2 PET fitm 3a.

The ssil-adhesive sheat for sterlizing a materlal to be pecked and meintaining the freshness of the
material Is selected depending upon the relative relstionship with & packing material, but 12 is preferable that

40 & base materiel having a completely lso-thlocyanate-barrering property is used. Such materiels Include
polymers such es & polyethylene terephithalate, 2 pclycarbonste, a polyvinylicdena chioride, @
polyaerylenitrile and an ethylene-vinyl elcohol copolymer, and mets! {olls,

Witk the above-described sterilizing and freshness-melniaining sef-adhesive shest, the typss of the
adhesive and the iso-thiocyanate, the amount end method of impregnstion of the lso-thiccyanate in

4 adhesive and the seif-achesive sheat producing process are the ssme as those described ebove for the
seli-adhesive article and hence, the description thereot is not repeated here,

A methed for sterlizing and freshness-maintaining 2 material 10 be pecksd scrording o the present
invention comprisss affixing & sel-adhesive sheet of the type described above to an ouler sufsce of a
packing Mmaterds) for & material to be packed.

86 Thus, [t is possible 10 sterliiza the material to be packed and o maintain the freshness of such materls:,
withcut destruction of the packing material. The packing material is not Himited ln any way, and eny
compositions can be used, if they have a lower barricrabliity o ise-thiocyanates Hhen thet of the self-
adhesive base materal.

The extremely appropriate steriiization and freshness-malntaining cen be pearformed by selscting the

88 size of the seif-adhesive shost, the affixing place, the affixing time and the amount of jsc-tiiocyanete held
by impregnatien.

According lo the prosent inventon, the freshness-malniaining, bactercldal and hungicidel effects and
like for food products can be widely utilized, becauss the above-described mesns makes it possibie to
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release the vapor of the iéithlocyanats through the packing meterial o the content In the packing material
such 88 fond pinducis without need for & special spparatus by profitebly using an edventage of the
gdhesive that the anicle and shest can be bonded (o all materials.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.d Is & diagram Wustrating a biccidal seli-adhesive shest lor sterlilzing a material to be packed and
malntzining the irsshness of the materiel according to the present invention;

Fg2 (s & graph ustraling the isc-thiccyansle celessing cheracteristic of a biocidel sslf-adhes:
scseeding to the present Invention; .
Flg.3 is a diagram lllustrafing one embodiment of an iso-thiccyanate gradually-rateasing sheet sccording
o the present invention; .

Figd Is a diagram illustating ancther embodiment of an iso-thiccyanate gredusily-relsasing sheet
aeearding to the present Inventiom; and

Flg.S 2 & diagram lusirating @ furthor embodiment of an Isg-thicoyenate gradusily-relsasing shaet
accordiag 1o the present invention,

THE BEST MODE FOR CARRYING OUT THE INVENTION

‘The present invention wiil now be deseribed In detall by way of particuier examgples, biut Is rot limited io
hese examples In any way.

Exarmple 1

Thers was prepéred an ethyl acsiata solution containing 40 % by weight of a copoiymer formed of 67
% by welght ot 2-ethylhexy! acrylete and 3 % by welght of acrylic acld. An lsucyanate-based cross-linking
agent was edded in an smount of 1 % by weight {o the sciuticn, and the mixture was spplied ento an
gluminum-deposited polyester film. The vesulting materlal was deled for 2 minutes al 100 <C, thus
preducing an geif-adhesive sheet with its schesive layer having & thickness of 30um, Purther, the adhesive
fayer wes Impraganted with a stock solution of an allyt ise-ihiocyanate st room tempersiure, thereby
prepaing 8 self-edhesive sheet containing 10 % by welght of the allyl iso-ihiseyanets in the adhesive. An

- aluminum-deposited polvestar film rested on ons side with a silicone was laminalsd 1o the self-adhesive

gheet o provide & seif-adhasive erlicle having a releass.film thereon.

Example 2

A self-adhesive article having a relgese film therson was produced in the same manner as in Example
1, encept #ist 8.1 % by weigh? of the aliyl iss-thivcyanate was contained in the echesive,

Example 3

A seft-adnssive article having & relesss fiim therecn was produced in the seme manner 83 In Exampls
1. axcopt that 28 % by weight of the allyl iss-thivcyanate was conteined in the athesive.

Bample 4

A ssif-adhesive article having e release film theracn was produced in the seme menner as in Example
1, except that 50 % by weight of the ally! lsc-thiseyanate was contalned In the sdhesive.

Eﬁwm@ﬂe 8

Digsoived In toluens were 100 parts of a stylene-iscprene-stylene block copolymer (Califisx TR1107
made by Shell Chemistry Corp.), 80 perts of fiquid peraffin and 150 parts of & tackifier {Alcon P100 mads
by Arekawa Chemistry K.K.). The resulting solution was applied to an aluminum-deposited polyester fiim,
and dried for 2 minutes &t 130 °C, thevaby producing & sell-achesive shuet with its adhesive layer having 8
thickness of 30um. Further, the adhesive layer was impreganted with & stock soiution of an alty] lso-
thiocyanste &1 room temperslure, thorsby preparing a seif-achesive sheet contalning § % by welght of the
ally! lso-ihiocyanate. An aluminum-depositec polyestar film treated on ome side with @ silicons was
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faminsted to the self-schesiv§ oot to provide 2 selt-sdnesive article having a release fim thareon.
Examples 8

A solution of 2-othylhexyl-acrylate atrylic acid copolymer in ethy! acstate, prapered in the same mannser
8% In Example 1, was applied onto a relesss surface of an sluminum-deposiied polyestar flim having one
side weated with & reieese sgent, 2ng was then drled for 2 minutes 2t 100 *C, thereby producing & self-
adhesive shuet with ite acheslve layer heving & thickness of 25um. Thiz sheot was laminated (0 a nod-
woven fabrle. Further, an adhesive layer having & thickness of 2Gum was separatsly formed on a releass
gurface of en eluminum-deposited polyester film trested on one side with & relssse ageni, and was
Impregnaled with an allyl lso-thiocyanate et room temperatuwrs. The non-woven fabric side of the self-
adhesive shestnon-waven fabric leminals and the adhesive side of the sell-achesive sheet impragneled
with the aliyl iso-thiseyanale were laminated o sach ofter, thersby providing a double-sided ssil-adhasive
arlicle containing 10 % by waight of the allyl iso-ihiosyanate.

Comgperative Example 1

Using a sllicons adhesive, an adhesive layer of 30 um wes formed on en sluminum-geposited pelyester
fiim, and 2 stock solution of an allyl iso-thiocysnate was gpplled o the adhasive leyer in previde & self-
adheslve shesl. This sheet is leminated o ¢n sluminum-deposited film ireaied on one side with & fiyorine-
bused selemse agent, thereby providing @ self-schesive ariicle having s relesse film ileminated to the
asiyminum-ceposited fiim.

Compargtive Example 2

A doubls sided self-adhesive article was produced in the same mannsr as [n Example §, axcopt thet the
adhesivs layer was impregnated with no allyl lso-thiccyanate.

Then, the adhesion {eccording to JIS Z20237) was measured for the self-adhesive sriicles praduced in
Examples 1 to & and Comparative Example 1, theraby providing results as glven n Table 1 below.

Table 1

Example Adhesien (g/25 mm, against SUS)
i 900

2 1,260

3 650

4 160

3 1,350
Comparative Example

1 ]

As apparent from Tabis 1, It cen be seon that each of the self-adhesive sriicles produced in Exemples 1
to § has an adhesion properly. even If the eliyl iso<thiccyanste is conteined therein at 8 high concentration,
and this enables the formation of a sheet fremn these erticles, the affbdng therect o an object and the
laminefion therecf., On the contrasy it can be seen that when the slficone adhesive insoluble in or
insweliable by the alyl iso-thiocyenate 18 used &s the edhesive, the resuiting article has no edhesion
preperty, because the allyl ise-thlocyanate remains as liquld on the surface of the adhesive end the surfece
of the relsase Fim. '
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The % residue of m& gliyl isa-thiocyanate, when the self-adheilve articis having the relsase film and
produced in Example 1 was left to stend et room lemperature, was measured to provids resulls as given in

Tebls 2.
8 Table 2
Example ' Residue %
' Lapse of time {day)
% aftor 1 Gay | afler 3 days | after7days | ofter 15 deys
1 293 29.0 €82 88.7

As spperent from Table 2, it can be seon thet even if the self-adhesive ariicle is left lo stend at room
temperature, the volatilization of the ally! iso-thiccyanate can De reduced to the minimum by the fect that
the seif-adhesive article assurmes the form as in Examnple 1. :

Then, using the double-siced self-achesive articies produced in Exampie 6 and Comparstive Bample
2, two vensers each having & thickness of 5§ mm were leminated terato. The resulting laminates were left
to stand i & 70 % Rh atmosphere st 25°C, and the propagation of fungl theresn was observed with the
lepes of ime. As a résult, when the double sided solf-achesive article produced In Exemple 8 was vsed,
little gensration of fangl wes observed even sfter one month, whersas when the double sided sell-adhesive
article produced in Comparstive Example 2 wes used, fungl were genarated on & portion of the laminate
afier one week, and the fungi wers spreaded cver the substentially entire surface of the laminate after two
weaks.

Then, the release film of each of the sell-pdhesive erficles having the rolease fitm and produced in
Examples 1, 3 and 4 was pecled off and left to stand In a 500 em® stainloss contélner, so thet the athesive
surfacs cannot come into contact with an laner wall of the conteiner. The conceniration of the ally! iso-
thiscyanets In the container was measurad with the lapse of lime by a ges chromstography. The result
showsd that each cf the soi-sdhesive srticles reloased the allyl lso-thiocyenate repicly, so that the
conceniretion of the ally! iso-thiocyanate in the sealed container was kept constant, es shown In Fig. 2.

$6

Example 7

There was prepered en sihyl acstale sohuflon confaining 40 % by weight of & copolymer formed of 87
% by weight of 2-ethythexyl acrylete and 3 % by welght of acrylic acid. An iso-cyanate-based cross-linking
sgont wes added in an amount of 1 % by weight o the sclution. The resulting mixture was applled fo &
potyester fllm having a thickness of 38um end dried for one minule at 100 *C to form an adhesive layer of
30 um. Then, en allyl lso-thiocyanste was applied to the adhesive layer in a rocm temperature condition by
@ gravure coating (using & gravure mesh: Lattice 120 Mesh made by Asahl Roil, Corp.), 8o that the aliyl iso-
thiocyanate was contained In the adhesive layer. The resulting film was lsminated to 2 polysthylene film
having & thickness of S0um 1o produce an allyl isc-thiccyanate containing sheae?.

Exarmple 8

An actylic adhesive layer of 30um was formed on 2 pelyesier film heving a thickness of 38 um in he
same manner as in Example 7. Thea, using a Mayar bar, the adheslve surfacs was coated with an aliyl ise-
thlocyanate, so tha! the allyl iso-thiocyanats wes eontsined in the sdhesive laver. The resuiting film was
laminated to 2 polyester film treated with & releage agant and having a thickness of 38 um o grovide & solf-
adhesive shost containing the eliyl ise-thiseyanate. . :

Goemparative Examp.z@ 3

An lso-cyanate-besed cross-linking agent was added In an amount of ¥ % by weight (o an athyl actats
sclution containing 40 % by weight of a copolymer formed of 87 % by weight of 2-ethylhexy! acrylate and 3
% by welght of acrylic acld, and an sily! iso-tivcoyanate wes added to the sclution in an amount of 20 parts
by weight per 100 parts of the solufion. The resuliing mixture was applied to 2 pelyester film having 2
thickness of 38 wm and dded for 1 minuta at 80°C to form ar adhesive layer of 30um,. The resulling film
was laminated tc @ polysthyiene fim having a thickness of 5C um to provide an allyl iso-thiccyanate

§6
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conteining shest.
Comparstive Example 4

Added to un emulsion solution contalning 85 % by weight of s copolymar formed of 87 % by weight of
2-athylhoxy) ecrylats and 3 % by welight of acrylic eclkd was an allyl iso-thiocyanate in an emount of 32.5
parts by welght per 100 parts by walght of the solution. Tha resulling mixture was applied to a polyester
flim having 8 thickness of 38 uwm and dried for 1 minute at 80°C to form an adhesive (ayer of 304 m. The
resulting fim was leminated to & polyester fiim treated with a release agent and having & thickness of 38
1um to provide an sliyl isc-thiocyanate contalning sheet.

Then, the content of sach of the sliyl lso-thiccysnates in Exsmples 7 and 8 end Comparative Examnpies
3 and 4 was measured io provide results as glven in Table 3.

The content was determined by cufting & sample shest into & plece having a size of 20 om x 10 em,
lsaving the cut plece to stand in an atmosphare &t 40°C under 10 Tor for 48 hours using & vacuum dner,
removing the aliyl iso-thiocyanats, and finding the content from the resulting variaticn In weﬁgﬂ:m and the
armount of adheeive pplled.

Table 3
Example Content of allyl iso-thiccyanate {%)
7 19.19
8 - 28.26
Comparative Example
3 0.11
4 | 6.23 .

Example 8

An acrylic adhesive layer 11 comaining 20 % by welght of an elly! lso-thiocyensls was formed on a
deposiied surfece 10a of an aluminum-deposited polysthylene terephthalate film 10 having & thickness of
251 m. as shown In Fig, 3. The resulfing fiim and a polyethylens film 12 having a thickness of 80um were
laminated to each other to provide a graduslly relsesing sheet.

The releasing of the allyl jsn-thiocyenate was exemined, end the result showed thet the relsesing wes
sustained for about ong hour 8t & relcase rale of 10.8 g/m? « hr.

Example 10

A gradually relessing sheet was produced In the same manner -as In Example 9, except tha: the
poiyethylene in Example @ was replaced by 2 poivethylons terephthalate film having a thickness of 18um.

The relessing of the allyl lss-thiccyanate was examined, and the result showed thet the releasing was
sustained for sbout 38 hours at 2 refesss rate of 0.28 gim® » hr.

Exampie 11

A gradually reisasing sheet was produced In the seme manner as in Example @, except that the
polyethylene in Example § was replaced by & polysthylens ferephthalate film having a fhickness of S0um.

The releasing of the ellyl isu-thiceyensle was examined, and the result showed thet the raleasing was
sustained for about 103 hours at a releass rate of 0.08 g/m® o hr. :

—
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Exampls 12

A graduslly releasing shest was produced in the same manner as in Example 9. except that the
polysthylene in Example § Was replaced by a pelypropylene fim having a thickness of €0 Um.

The releasing of ths ellyl iso-tuocyanzie was examined, snd the result showed that the releasing was
susieined for about 12 hours 8t & relesse rate of 0.83 gfim? o hr. .

Example 18

A gradually releasing sheet was produced ln 18 seme mennsr gs in Example 6. except that the
polyethylene In Example @ was replaced by an sluminum-deposited polyathylene terephthaiete film heving
@ thickness of 28m.

The releasing of the aliyl Iso-thiocysnate was examined, and the resuit showed that the releasing was
sustained for about 2800 hours at a relsase rate of G.008 g/m® » hr.

Exaeniple 14

An gcrylic adnasive layer 21 contalning 20 % by weight of an allyl (so-thlocyanate was formed on &
deposited sirface 20a of 2n sluminum-degosited polysthylene terephthalate fllm 20 having & thickness of
261 m, as shown i Fig. 4. The film was leminated to & wood free paper 22 (Konywrep White 100 g/m?
made by Lintec Corp.). The adhesive surface cf a shest comprising an acrylic adheslve layer 24 formed on
a polyethylsne film 23 having a thicknees of 80um wes laminated to the peper surface of the resulling
laminete o provide @ gradulelly refegsing shest having a nerve. '

The releasing of the ally! iso-thicoyanate was exarmined, ard the resuit showsd that the releasing was
eustalined for about cne hour at 2 relsass rate of 8.5 g/m? » hr.

Bxample 18

An aerylic edhesive leyer 31 was formed on a deposited surface 30u of en aluminum-geposiled
polyethylens lersphihalete fim 30 having  thickness of 25um. as shown in Fig.5. The flim wes lamingted fo
2 peper 32 (Linter peper LCL-145 mads by Tethel Peper Co., Lid.) o prepered a teminate 33.

Then, an allyl lso-thiocyanate was dissclved in & polybutens (Nissekd Palybulene HY-180 made by
Nippsn O Cso., Ltd), so that the concentration of the aliyl iso-ihiccyanate was of 6 % by weight. This
sclutien of ally! lso-thiscyanate in the polybutene was applied 1o the pepsr surface of the laminate 33, and
then, an achesive surface of & sheet having an acrylic edhesive layer 35 formed on a polyethylene
terephthalete film 34 heving & thickness of 25 um was laminated to the cvated surface of the liminate 33 1o
provide & gredulally relsasing sheet. :

The releasing cf the allyl isc-thiocyanate was examined, and the result showed that the releasing wae
sustained for about 80 hours at & releass rate of 8.14 g/m? - hr.

Example 18

A geif-adhaslve sheet was produced, In accordence with the configuration shown In Fig.1. by permitiing
an ally! iso-thiacyanete to be contained in en amount of 10 % by welght in & self-adhesive arlicle which was
made by adding sn iss-cyanete-besed crossinking agent in an smount of 1 % by waight i5 & copolymer
acrylic adhesive formed ¢f 87 % by weight of 2-ethyihexy) acrylate and 3 % by weight of acrylic acld. A
loaf of bread and a belled rice were placed into a polysthylene sack (320 mm x 85 mm x §.08 mm) which
was then eealed. Subseguently, the salf-adhesive shest was cu? Into a plece having & size of 2 cm x 2 omi,
and the release shoel was pesled off from the sut plece. The resulling shest was affixed to the polyethylene
sack fram the ouliside. This sack was left to stand st roem fermperature, After two weeks, with regard to the
loaf &f bread, no verlation was cbssrved, and with regerd to the boiled roe. a metstive condensation was
adly cbserved en an ‘nnee surface of the sack.

As a conirel, 8 loaf of bread and 2 boiled rles were placed Into a polyethylene sack which was thsn
sealsd, In the same manner as In Example 15. This sack was left ¢ stand st room temperature without
affixing of the seif-adhesive sheet thereto. Aftor about 8 days, fungi were developed on the lcaf of bread,
and after 10 days, thess fungl were spreaded over the substantially entire surface of the loaf of bread. With
regard fo the boiled sice, on the other hand, fung! were developed thersen after 4 deys, and the res wes
totted to have no trace of origine! form after 10 days.
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Exampls 17

A self-adhesive sheet anmiw to that in Exermple 18 was cut inlo & plece of 6 cm x § om, and the
teleass sheet was peeled off therafrom. Then, the cut piece was éffixed to a coniral partion of an outer
surfase of a polyethylene package of sach of three packs of bolled noodies. In addition, teee packs of
beilled noodles with na sel-adhesive shost affixed thereto were prepsared as & control. The six patks in intal
were slored &t room temperaturs, and after 7 days, veriations In frashnass thereo! were comparad,

The result of cbeervation was as given in Table 4. A distinct freshness-iaintaining effect due to the
affiing of Bwe allyl isc-thissyenate contalning self-adhesive sheet was shservad, as given in Table 4.

Teble 4

Sampls Result of cbservation
chanﬁe of eclor Foul smel -
After 3days | after 7 Jeys T aters days | efter 7deys
greup with self-adhssive sheet affixed _ 03 13 o o3
Contrsl group 3 as 23 Kz

= ghange of color extremely In pant

Barnple 18

Twelve amall rice cake packs gach placed inlo a pelyethylene sack were divided info four groupe each
comprising theae rice cake packs. One group was used as 8 control (untreatsdl. and with regerd to the thiee
other groups, en aliyl lso-thiggyenste containing self-sdhasive shest similer to that In Example 18 was
affixed io 2 contral portion of & wrapping fim of sach group under condifions given in Teble 5.

Table §
Test No Size of sell-adhesive sheet fem? )
™ 3
{2} 1
{3 7
4 @ {Control}

Each sample wes slored for long time at room temperalure, and the test was canied out for the
Tollowlng Rems:
. 1) The conditicn of fungi devsloped: atter 1 day, 3 deys end 7 days from the affixing
) The remelning odor of mustard: after | day and 7 days from he affixing
The lest results ware as given in Table 8,
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Teble 8
&
Test group Ne. Tost reaul} _
Appesrencs® Remalning muslard edar™
afler | day | attor Sdays | oRer 7days | aferidsy | efter 7days
1 - - & t .
2 s @ % R -
a ® & @ lﬂa @
4 {comntrol) - g +

* Jutgement of the eppoarancs is a8 follows:

+ Fung were developed over tha substantiaflly entire regien
& Fungi wers devaloped in part

= There was no changs

= Criterlon of judgment is as follow:

+ There was ¢dor of mustard

& There was 2 llitle odar of musterd

« Thers was no odor of mustard

In the group with the allyl lso-thiccyanate contelning ssl*-sdhesive sheet affixed, the development of
fung! was Inhibited In propertion to the size of the sheel. On the other hand, the oder of mustard was
senged In all of the groups {1) to {3 after ¢ day, but was reduced efter 7 days o such an exlent thet it
esuld net be already sensed, which Indicates the edor of this degres Uitle exert an Infiuence to the food
tasta. .

Poselbility of lndustrial Application

Wiith the blocldal seif-adhesive and the process for producing the same eccording to the presemt
inveniien, the Iso-thiocyenate can be supportsd 2t & high concentretion and moreover, the seif-adhesive
erficle can be proporly effired fo a desirsd plece In any form such ss shoet, tape end lsbel forms by
uifizetion of the adhesion property of the adhesive, thersby effectively utilizing the hacterdostatic, bactericl
dal and micreblocidel propertias of the Iso-thiosyanate.

in the prior art methods for incorporating the ise-thiocyanate In clathration to & cycﬁ@demﬁn and for
adsorbing ihe iso-thiceyanate to e perdus camler such s a clay mineral, 2 sligin amount of the lso
thiecyarate Is merely contalned in the final formn of the sheet, but also the cost of the shest is very high, On
the contrast, with the lso-thiscyansie gradusily-ralessing sheet of the present invention, a large amount of
the iso-thiscyanate can be comtainsd in the sheet end further, the gradua! relsesing of the isc-{hiocyanate is
possible. in addition, the cost can be minimized, loading 10 an inexpensive eriicle.

In %he case of the prior art vacuum pack and Ageless {Trademark), it ls necesesry fo conduct the
pacling in the packing line togeiher with the materlel to be packed, and the sealabifty end the sir-tighingss
are required for packing. On the contrast, with fhe self-adhesive sheet for sieriizing the material t0 be
packed and for maintalning the freshness of the matseiel to be packed according to the present invention,
even if a smell mmount of the iso-thiocyanete is leaked, the Iso-thiccyanate is replenished from the sell-
edhesive shsetl. Therefore, the storilizing and frashness-mainigining effects cen ba exhibited sulficlently,
oven & the air-lighiness is small. Further, the $ms for affixing of the sheet need net necessarily be In the
manufaciure fne, and even if the sheet is alfixed aftsr buying of a food product by a gensem! purcheser, the
gamo effect is obtained.

Cialms

9. A blocidal self-adhasive comprising an schesive Impregnated with an ise-thiceyanste 1o hold the lstter
thereln, sald sdhesive consisting essentially of 2 polymer which is soluble in or swelisble by e lae-
thiacyanals.

2. A blocidal seﬁﬁﬁdhésnve sccording to clelm 1, wherein sald adheslve s an scrylic copolymer which is a
copolymer of aa alky! acrylate or methacrylate monomer having 4 or mars carbon aloms in an alky
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Teble &
Tost group No. _ ) Tostrosult

' _ Appesrance’ fiemalning mustard oder™
after $ day | after3days | sfter 7days | sfler i day | eRer 7 days

B . - s N .

2 . . % . .

3 ® - s 4 @

4 {conirol) - g +

= Judgemsnt of the appearance is as follows:

+ Fungl wers developed over the substantially entire reglon
& Fungi were developed in part

= There was ng change

= Gritarion of judgment is as follow:

+ Thaere was ¢dor of mustacd

= Thare was 2 little odor of mustard

= There was no odor of mustard

In the group with the allyl lso-thiocyanats conteining ssli-adhesive sheet effixed, the development of
fung! was Inhibited In proportion o the size of the sheet. On the other hend, the odor of mustard wes
senssd In 2% of the groups {1) to {3) after t day, but was redyced efter 7 days to such an exient thal R
etuld not be already sensed, which Indicatas the cdor of this degree ltie exert an Influence to the Soad
taste.

Possibility of industrial Applicetion

With the blocldal ssif-edhesive and the process for producing the same eccording to ihe pressnt
inventicn, the lso-thiccyanate cam be supportad st a high concentretion and morecver, the seli-achesive
ericle esn be properly affixed fo 8 desired place in sny form such gs shaet, tape end lebel forms by
uilization of the achesion property of the adheslve, thereby effectively utiiizing the bacteriastatic, bactaricl.
dal and milcroblocida) praperiies of the isc-thiscyanata.

in the prior art msthods for incorporating the iso-thlocyanate In clathraticn ts a cyelodextrin and for
adsorbing the iso-thlocysnste %o & porous carler such es a ciay mineral, 2 slight amount of the iso-
thiocysnate Is mérely contained in the final form of the sheet, but aiso the cost of the ahest is very high. On
the contrast, with the iso-thiocyanate graduelly-relessing sheet of the present invention, & large amount of
the iso-thiccyenate can be contained in the sheet and further, the gradual refeesing of the iso-thivcyanate is
pessible. in additon, the cost can be minimized, leading o an inexpensive article.

n the cass of the prior art vecuum pack and Ageless (Trademark), 1t 's necessary lo conduct the
packing in the packing line togather with the materis! to be packed, and the sealabifily end the alr-tighiness
are required for packing. On the contrest, with the self-adhesive gheet for sterlizing the material 10 be
pecked and for mainisining the frestness of the materiel to be packed acscording lo the present lnvention,
even i 2 emall wmourt of ihe iso-thiccyanate Is lasked, the Iso-thiocyanele is replenished frem the self-
adhesive sheet. Therefore, the slarilizing and reshness-maintaining effects cen be exhibited eufficlently,
even i the airtightness is small. Further, the Sme for affixing of the sheet need not necessarily be in the
manufacture fine, and aven i the sheet is alfixed alter buying of a food product by a genera! purchaser, the
sarne effect is obtained.

Clalns

1. A blocidal setf-adhasive comprising an adhesive Impregnated with an iso-thiceyanate to hold the lstter
fheraln, sald gdhesive consisting sesentially of 2 polymer which is soluble in or swellabie by the lsc-
thiocyanato.

2 A blockial seli-sdhesive according 1o claim 1, whereln sald adhesive is an acrylic copolymer which is 2
copeolymer of an alky] acrylate or methacrylate monomer having 4 or more carbon sloms in an alkyl

3
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group, &nd 8 monomer which is copolymerizable with said monomer.

8. A process for producing & blocidal self-adhesive comprising the steps of
forming an adhesive layer from an adhesive consisting essentlelly of & polymer which is scluble in
§ or swallable by an lso-tilocyanate, and .
Impregnating eald adhesive layer with the iso-thiccyanata.

4. & process for producing a blogldsl self-adhesive acoording o claim 3, wherein said adhesive is en
acryllc sopolymer which Is a copolymer of an efkyl acrylate or msthaerylate menomer having 4 or more
4] carban aiems in an altyl group, and a monomer which is copslymerizable with said monemor.

8 A soll-adhesive article, made by applying @ blocldal ssif-adhesive according to claim 1 or 2, to af least
ond surfacs of & base material.

6 8 An iso-thiocyanate graduslly-releasing shest comprising an iso-thiocyanete supporting layer which is
covered, on #s opposite sides, with an lso-thiocyanate-impermeabls berder sheet andior en isp-
thiocyanate permeafion ceniroliing sheet.

7. An iso-thisoyanate gredualiv-releesing sheet according fo claim 8, whersln said iso-thiscyanate suppart-
20 ing layer is formed of an adhesive which is impragnated with an iso-thiocyenate o hold the lalter
tharelr,

& Anlso-thiocyanate gradually-releasing sheet acsording o clalim 8, whereln said lso-thiocyanets suppori-
tng fayar is formed of a paper or & non-woven fabrie which is impregrated with an iso-hiccyanate to
a8 hold the latter thereln through the medium of a low volatile olly Bquid.

8. An lse-inigcyanale gradually-releasing sheet acoording to any of claims 8 to 8, wherein sald sheet has
eng surface covered with seid barrier sheet and the other surface covered with said controlling sheet.

as 10 A soll-adhesiva sheet for steriflzing a materlal 1o be packed and maintalning the frechness of the
- mglerisl, comprising
an adhesive layer impregnaled with an lso-thiscyanats o hold the tatter thesein end mounted on a
base sheet having 2 low permeabllity to the ise-thlocyanate, as compared with & packing matarial for a
materdal to ba packed.

13. A sleriiizing and freshness-mainfaining self-adhesive sheet according to cleim 10, whereln said
adhesive layer Is formed of a eopolymer of an alkyl scrylate or methecrylate moncmes heving 4 or
more carbon atoms in an alkyl group, end & monomer witich Is copolymerizable with sald monomer.

% 12 A sterliizing and freshnoss-mainiaining self-edhesive sheet according to claim 10, kurther including an
Iso-thiscyenate-barrlerable rolease shest laminated o said adhesive fayer.

13 A method for sterifizing and freshness-maintaining a material to be packed, comprlsing
sffixing e sterifizing and freshness-malintaining seif-sdhesive sheet sspording o cleim 10 to an
48 euter surtace of a packing meterial for & material o be packed. )
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