POGE . 1 SFRINTED Pagk 7)1

BACT BRFUF % Bl | ON
AND

THEREOF -AN P
APPL1 CAT1 ON THEREOF
bi oci; dalf sel f- adhesive conprising an adhesi ve containing an

SENSI TIVE A

R ol
The presenEgorﬁ%r?f%gh relates to the uipgséf way

i s0- t hi ocyanaﬁg@d‘ahﬁE gptly held therein to have bacteriostatic,
| Ci ¢r obi al

bact eri ci dal

R60%100-2

properties and the |like, and a process

for producing t Im Eradi:, ivafton Rdishes A5 & bioditl fssibalingsil \cemarising @b edradebacoligining an isc-

effigiently

lahehe icioRtly Giaid ahereinatb heve dektmisstalie, baciericilal and enlipjswbisl properties end the

Particul arlg, n.rm pm&mfpmmmammw@%ﬁoﬂﬁmmwwmﬁmeﬁdmem

sel f - adhesi vesughisclali-uhesvb ontp WWBWQWW prit dryvemtion fejgpes (g, Gr%@ﬂ selfyf
provi di ng bac adssdive iwiah cenon pelite psanvidghripented fopBie Bwpesa P RIpviciog pacterigiosl, fingicie) god
and food-rel a@WW@M Ifipgang Waammﬂasmmenke.

32

]

This Sheet Has Been Re;

T

The prasent invention aiso relates (o an iso-thiccysnete gradually-refoasing sheet, as an application of &
i-achesive article of the type described sbove, made by efficiently holding an Isu-thiccyanais onfo @
wpmwd!asaps@m‘ 8 non-woven fabde or the liks through the medium of an adhesive or & low volatile
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 purpase of providing bactericidal, fungicidal and micrebiccidal effects in varlous 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 present inventore have repeated zoalous studies and as a result, it hava been found thet by using.

a8 an achesive, & polymer soluble In or swellebis by an iso-thlocyanate, the iso-thiosyanatethe cen be held
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including ﬂ-butyﬂ scryﬂa&e and methecrylate, hexyl acrylate and methecrylats, isc-octyl acryiate and
methecrylate, 2-methoxyethy! ecrylate and methacryleto, 2-sthylhexyl acrylule and methacryiate, decyl
95 scrylate end methacrylate, dodecyl acrylate and methatrylate, tidecy! ecryiate and methacrylats, with
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
slky) atrylete or methacrylate having 4 or more csrben atoms in an aliy! group and a moncmer wehich 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
snd petroleum resine; softners such es liquid pereffin, animel and vegetable oils, 6.g. ofive, scybeen and
bovine olis and lard, polybutens, lower lecprene end wase fillers such as ftanium oxide, Zinc oxide.
sluminum mathasilicats, calcium sulfale and calclum phosphate; water; emulsiflers 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

45 that the impregnating process s carded out et a temperature of an atmosphere Including the athesive layer
ln & range of room tempsarative or less.

To procducs the above-tdescribed biscidal self-adhesive, an adhesive promptly solubla 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 self-achesive aricle is basically of such a configuration that the blocidal seli-adhesive ls appiied to
2t (988t cne surface of a base materdal, Inclucing the sbove-deseribed configuration, Mors specifically, the
se!f»a@h@swa arlicle s@mpnses a biocide! self-adhesive applied o the whole or  portion of one surfacs or
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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,

15 micrebiocidel 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

g0 impregnating the adhesive layer with the iso-thincyanale ensures that the Iso-thiscyanate 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 inventors heve repseled 2salous swdlee for an applicalion of the above-d
adhesive article end as a rasult, 1t has beon found thet the ahove-described problems ane @vwwme by e

25 combinafion of an led-thiocyanate-impermesble barier sheet end/or an iso-thiecyanate pennaation 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.

More spacitically, an iso-thiocyanale graduelly-releasing sheet according to the present iwention

39 comprises en igo-thiocyanate supporiing layor which is coversd, on ils 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

as the barler shoet, the gradusl releasing of the lso-thiocyanats is controlied by the exposed srea 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.

&0 in impregnefing the adhesive with the iso-thiocyanate to0 hold the ‘after thersin, 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

45 thin polysthylens terephthalate film, s laminated to adhesive lgyer, thareby 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

s0 polybutene containing the jso-thiccyenate disscived therein is applied to a non-leminated surface of ¢ 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

&5 sheel This procsss ensures that an smount of the ise-thiocyansie which is incapable of being supporied in
the pricr art can be supperied offectively.

Examples of the low volatile olly liquids are & polybulene, acrylic and metasrylic resing having & lower
molecular weight, en apoxy rosin, minsral oils, animel and vegsiable oils such es olive, soybesn and bovine
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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.

89 The isc-thiscyanstes and the adhesives soluhle In or swellable by the isc-thlocyanates which can be
used are those describad gbove for the adhaslve erticle.

The lso-thiooyanate greduaily-releasing sheet according fo the present invention s eepable of holding
the iso-thiocyanate therein 2t ¢ high concantration gnd effectively by the abova-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
goluble In or swellable by an isa-thiccysnate, the lso-thiccyansie can be held in the polymer by
impregnation, with physieal properties of the adhesive being malnlalned.

$9 More speciically, a seli-adhesive sheet according to the present invention for sterilizing & matedal to ba
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 materdsl 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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accordiag 1o the present invention,

THE BEST MODE FOR CARRYING OUT THE INVENTION

a0 ‘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

a5 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
sgent was edded in an emount of 1 % by weight to the sclufion, and the mixture was epplied 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

g8 feysr wes Impreganted with a slock solution of en ally! iso-thiocyanate 2t room tamperafure, 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.

38 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,

%c Exgmple 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.

% Bxample 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.

1] 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,

58 and dried for 2 minutes at 130 °C, theredy producing s seli-adhesive shoet 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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roomtenperature and hence '%P'@%%@%Wé%’ to store them for exanple,
| n a refrigerator. Thereupon i's concelved to utilize a freshness
mai ntai ni ng material nade u3| ng the iso-thiocyanate, but this is also

acconpani ed ynsddads Hd ot ¥kibdd RPraEO P el BBnesiveffidle hiving airslease fith biedeal| ty tO

put it to practical use. DI SCLOSURE OF THE | NVENTI ON The present
i nventors hasemplepeat ed zeal ous st udi es and as a result, it have been
found that by using, as an adhesi ve, yner soluble in or swellable by -
an i so- th|500yaﬁ&QW°W’I3@W*§W’“W‘H@P %W@E@ﬁmﬂm Wﬁ@@tﬁh@ Wy
i mpr egnat i onE® WPl 3nias spplied o7 FRpse
thus over cotferiigeRe P JEA0f 21, mmms i W“%Q ive -
used accordi® sghasive kness of 2Bum. i shesz was lam
j y a sm«cknsss of 25um wus ssparaisly formed on a relesse

] sueﬂace of an gﬂuﬂnum«ﬁeposﬁed pelyester film trested on one side with & relesse agemt, and wes
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-

g8 adheslve sheal. This sheet is laminated o ¢n sluminum-deposited film resied on one side with & fiyorine-
bused selemse agent, thereby providing @ self-schesive ariicle having s relesse film ileminated to the

8

asiyminum-ceposited fiim.
Compargtive Example 2
25
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 achesion {according to JIS 20237) was measured for the self-gdhesive ariicies praoduced in
Examples 1 to & and Comparative Example 1, theraby providing results as glven n Table 1 below.
L)
Table 1
| Example Adnesion (9/25 mu, against SUS)
88
i 900
2 1,260
40 3 650
4 160
3 1,350
45
Comparative Example
1 0
s

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 fram these articles, the affiding thersof to an object and the
laminefion therecf., On the contrasy it can be seen that when the slficone adhesive insoluble in or

ss insweliable by the alyl iso-thiocyenate 18 used es the edhesive, the resuiting article has no edhesion
preperty, because the allyl ise-thlocyanets remalns as liquid on the surface of the adhosive and the surface
of the relsase Fim.
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4 toERFIOSHEL TP gl kS Nireg e 16 TR (PRSAROR4SB St hi ocyanate to hol d A&
| atter therein, the adhesive consisting essentially of a polymer which is
soluble in or swellable by the i so- tHfi @E%MQM A process for
produci ng a biocidal self-adhesive according to the present invention
conprises the sters Qe @l il 13MaFRAS Wieh the¥diaciesidnicd medst O teisse Aim and
CONSi SUi NG eS3Gd & Ekiing 1 Fassh b B bk BiripSratra) b biSasined @ provwmsiita bd gvebin an
| SO-t hi ocyanglgs and |1 npregnating the adhesive layer wth the .
| so-t hi ocyanat e. Further, a self-adhesive article according to the

present inyention is nmade by applying aT#edi dal sel f-adhesive of the type
descri bed

Example ' Residus %
B Lapse of time {day)
% aftor 1 day | after 3 days | afier 7 days | efter 15 deys
1 8.3 2990 882 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 relsase film of each of the salfl-sdhesive erticles having the releass film and preduced 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 weight of acrylic acld, and an aily! iss-thiceyanate was added to the sclutien in an amount of 20 paris
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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adhesi ves consisting essentially. of %n wger soluble in or swellable by
the iso- t hi ocyanate incl ude acryllc adhesl ves such as copol yners of one or
nore of - acrylic and nethacrylic esters including n-butyl acrylate and
methacryl at genidighee@cCryl ate and nmethacrylate, iso-octyl acrylate and
net hacryl ate, 2-nmethozyethyl acrylate and nethacryl ate, 2-ethyl hexyl
acryl at e andenpidiechxghgld €, decyl acrylate and net hacryl ate, dodecyl
acrylate and nethacrylate, tridecyl acrylate and met hacryl ate W|th
functi onak mmwmwm@lMWﬁ&%m c@ﬁ“ Wg«%é l‘j”“

i i
acrylic, meRethehey)eeryasisndd Sy gﬂm‘%h WY ?ﬂ? p&  bolyestor

parts by walght of the solul ure was ap)
hydr oxyet hy'ﬁmmm ot 58 ur oo Ao for 1 minuto &t 80-C to form an chesive layer of 30i m. Tho

resulting fiim was lerinated to & polyoster film treated with 8 release agent and having a thickness of 38
99 um %o provide an sliyl iso-thiocyanate containing sheet.
Then, the content of sach of the sliyl lso-thiccysnates in Examples 7 and 8 and Comperative Examplas
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,
leaving the cut plece to stand in an atmosphare et 40°C under 10 Torr for 48 hours using & vacuum dner,
16 removing the alyl lso-thiocyanate, and finding the content from the resulting variaticn In weight and the

armount of adhasive zpplled.
Table 3
28
Example Content of allyl iso-thiccyanate (%)

9 19.18

28 8 - 28.28
Comparative Example

3 0.131
&0

4 | 6.23 .
s 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

45 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.

—

e

) |
This smet Re me LI THIS SHEET HAS BEEN
‘ REPLACED



. ABE 18 (_PRNB PRGE 1%) 1 P, 15722
h!%mmrfﬁ%fﬁéé:g% SIS yich eraandil Oc. B/

seaepb acryl i c am do,
nmet hyl am

hacryl ate, and m?Pt h %@{}ﬁl acrylate and nethacryl ate,;
vi nyl* pol yner adhesives such as et hﬁ \ﬂ%ly? er, propyl-vinyl ether,
butyl -vinyl ether and 2-ethyl hexyivinyl ether; and. rubber-based adhesives
consisting egsenti@l |y of natural rubbers and synthetic rubbers such as
styl enei soprene-styl ene bl ock terpol ynmer styl ene-butadi ene copol yner,
pol ybut ene and & sty rB&ARY Sheot 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

1€ 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.
%
Exacviple 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
25 261 m, as shown in 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 polyethylene film 23 having a thickness of 80um wes lamineled to the peper surface of the resuliing
laminets to provide a gradulally refossing shest having a nerve.
The releasing of the ally! iso-thicoyanate was exarmined, ard the resuit showsd that the releasing was
25 eustalned for about one hour at @ release rate of 8.5 gfm2 « br.

Bxample 18

An aerylic edhesive leyer 31 was formed on a deposited surface 30u of en aluminum-geposiled
s polyethylens tersphihalats fiim 30 having 2 thickness of 25um, as shown In Fig.5. The film wes laminalted 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
85 ther, an adhesive surface of & sheot having an acrylic sdhesive 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
4 made by adding en iss-cyanate-besed cross-linking agent In an smount of 1 % by waight I6 2 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
8¢ sack froem the ouliside. This sack was lsft to stand & roem lemperature. After two wesks, with regard fo 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
ss affdng of tho sel-adhesive shest thereto. Aftor about 8 days, fungi were developed on the loal 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.

. i
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used, .but it is preferred to select (ﬁﬁé use any one of the acrylic

adhesi vés. A particul aly preferabl A i s a copol ymer of an al kyl
acrylate or nethacrylate having 4 or nore carbon atoms in an alkyl group
and a nono Mﬁch i s copolynerizabie with such ester nononmer, and a
cross-1inked copolymer is nmore preferable. Optionally, other
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Ths weutk of cheervation was as given in Table 4. A distinet freshness-maintaining effect due to the
affixing f the allyl iso-thiocyanate contalming ssif-adhesive sheet was sbserved, 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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st eal at’es.

It should be noted that

esi ves other than those

descri bed herein can be used, if they are capable of being dissolved in
i so-thi ocyanate or inpregnated with an irgfe hi ocyanates by swelling to

hol d the isd-thi ocyanat e therein.

the allyl and
t he sel f-adhesi

froma

58

The |so thi ocyanat es V\/m ch can be

an

as

used are vario :s cmc. Frrespective of—alTh such
g E‘?P s of iso-thiocyani o5 when
ve of the present iApoesrentsbn is | ucts,
it is preferred to use nAlHEITday $Omthl s dafs/E r}ﬂégedgggrqt eyl N oAQ 7QMsIjACt | ON
1 - - % 3 -
2 - . E + -
8 . . - T4 .
4 {control) - 3 +

18
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* 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 seit-adhesive sccording to clelm 1, wherein sald adheslvs s an acrylic 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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i so-thiocyanate to hold the | attgpgidagefi gy at a concentration within a

range of 0.1 to 50 % by wei ght based on the adhesive, and desirably to
hold the iso- thiocyanate therein in an anount of 0.1 9/in or nore. In
i npregnating the adhesive with an i sFe#$ocyanate, the iso-thiocyanate may
be m xed * _
Tost group No. Testresult
s ' _ Appesrance’ Hémalning mustard edor™
after $ day | after3days | sfter 7days | sfler i day | eRer 7 days
N g - - i 2 s
2 . . 2 ¢ -
) 8 . - - + °
4 {eontrol) . 2 +
= Judgemsnt of the appearance is as follows:
+ Fungl wers developed over the substantially entire reglon
& Fungi were developed in part
. - There wss ne changse
= Gritarion of judgment is as follow:
+ There was odor of muatsed
e There was & little odor of mustard
2 18rg was no odor of mustard

30

8§

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
fasts.

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 se:Mdhésﬁve 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
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and the adhesive may be then inpr h the resulting mxture. The
met hod - for inpregnating the adhes?%léww‘@e i so- thiocyanate is not

limted and may be a gravure coating and a Mayer bar- coating, as well as
a spray coat i fglp, mg%ﬁmﬁm&twmm&a%mmw%%mﬂg froma nozzle, an
imersion, etc. It is preferable that the inpregnating process is carried
out at a twmmmummmmwsm@WMMSmtadhem ve |layer in a
range of room t bmiraatachegvadieyet kws an adhesive cigisting oserdslyohe patmey whidkds elubib &d
bi oci dal 8 sel feorgefiedis tysn isarfblogighwa iy  pronptly soluble in or swellable by an.
i so-t hi ocyanayeiﬂ}@ﬁ%@’@m@ﬂ‘@W@W@éﬁ@lﬁwma% th the latter is applied to

a gas-barrier bl e i T duing a biocidsl setf-adhesive acoending o claim 3, wherein sald adhesive is an
sorylie @opoﬁymer which is a copolymer of an efcyl acrylate or methaerylats monomer 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.

16 & An lgothlccyanate graduslly-reloasing sheet comgprising &n isc-thiccyanete 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
+ malerial, comprisiag
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 & sterifizing and freshness-malntaining seli-adhesive sheet accord: ng b tlaim 10 o an
48 euter surtace of a packing meterial for & material o be packed.
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pol yethyl ene terephthalate film thegeby:fiorn ng an adhesive
i-npregnating the adhesive | ayer Wﬁﬂﬁéﬁﬁés

ensures that an anount of
prijor art process can be supported effectively. It
rel easi ng of the iso-thiacyanate can be
lam nating a fil msuch as polyethyl ene and pol ypropyl ene
permeability to the iso-thiocyanate,
In addi tion, the iso-thiocyanate hel
| am nating a gas-barrierable filtto

t he gradual

I so-t hi ocyanate which is not

Mggs Egét’nj al um num  depasvaed
| ayer, and
Thi s process
avai lable in the
shoul d be noted that
controll ed by '

ﬁﬂ%ﬁﬂhiocyanateT

films having a
to a surface of the adhlesive |ayer.
for a long period of tine by
hé surface of the adhesive |ayer.
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The %zgwfwg % e %@v%esgﬁ? M’ m'ﬁ?% RS mﬁ?g aié.':':' 4 erl guration that p.bhes
bi-oci dal  sel f - adheS|ve Is applied to | east one surface of a base

mat éri al’, including the above-descri ﬁ%&@@ 14 rat ion. More specifically,
t he, sel f-adhesive article conprises a biocidal self- adhesive applied to
the whole or a portion of one surface or opposite surfaces of a base

materi al such as a resinous filmmmde of a
7 .
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pl oyet hyll ,' a polycarbonat e, gq(%l ﬁgl gne chloride, an
pot.yacrylonitrrile, an ethylene- VI nf/ copolyner, etc.; a paper; a
fabric; a synthetic paper; a netal foil or the like. Usually, afilm
treated with a rel ease agent and having a gas-barrierability is previously
tenporarily lamnated to the self-adhesive article in order to protect the
adhesive layer. Such a self-adhesive article is referred to as an adhesive
| abel or an adhesive sheet. It will be understood that the article of the
present invention includes the formof a so-called adhesive tape nade by
appl yi ng an adhesive |layer to one surface of a base material, while
tréating the other surface with a rel ease agent,

3
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held in the adhesive at a high

TECHNICAL FIELD

The present invention relates to a biocidal self-adhesive
comprising an adhesive containing an is@uthiécyanate efficiently held
therein to have bacteriostatic, bactericidal and antimicrobial
properties and the like, and a process for producing the same, as well
as a self-adhesive article made by efficiently applying such a self-
adhesive onto a support. Particularly, the present invention relates to
such a biocidal selféadhesive which can be put toc uses widely intended
for the purpose of providing bactericidal, fungicidal and microbiocidal
eff@cts_in_bgilding and food-related fields and the like.

Tﬁédéfééent invention also relates to an iso-thiocyanate gradually-
releasing sheet, as an ;pplication of a self-adhesive aztiéle of the
type desgfibed above, @adgipg efficiently holding an iso-thiocyanate
onto a support such as a paper, a ncn-woven fabric or the like through
the medium ef an gdbe§ive or a low volatile oily iigquid, so that the
sheet has agtibacte:ial, bactericidal and antimicrobial properties and
the like, and particulgrly: such an iso-thiccyanate gradually-releasing
sheet which can be put ;o uses widely intended for the purpose of
providing bactericidal, ﬁgngicidal_and mi@robiccidal effects in various
fields such as building, fcéé«;elated and shoe insole fields.

Further, the present invention relates to a biocidal or freshness-
maintaining self-adhesive sheet, as another application of a self-
adhesive article of the type described abocve, having antibacterial and

bactericidal pfozserties -and_ made by efficiently applying an adhesive

containing an ls@aEHLOﬂyanate_held therein onto a support, an d to a

This Sheet Has Been Riﬂlmd
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contentration and effectively, but also it is possible t
el easi ng of the vapor of the iso-thiocyanate w t hout ne

apparatus by profitably using an advantage of the adhesi

article can be bonded to all materials. In addition, the
process conprising the steps of formng éhe adhe5|ve | ay

a speC|¢

t Hefl JANMIS97

and t hen

er

i npregnating the adhesive layer with the"iso-thiocyanate
8 the iso-thiocyanate can be hold in the adhesive | ayer

. epnsures that

at a far higher

sterilizing and freshness-mazintaining method using such a sheet for the

purpose of providing bactericidal, fungicidal and microbiocidal effects

to a variety of materials to be enclosed by the sheet, inciuding food

products such as vegetables and fruits, fresh foods,
grains.

BACKGROUND ART

dried goods and

It is known that an iso-thiocyanate contained in a mustard or a

wasabi (i.e., Japanese horseradish) have bacteriostatic and

bactericidali actions, and any of synthetic and natural isc-thiocvanates

provides bacteriostatic and bactericidal effects even at an extremely

small concenetration of wvapor thereof on the order of 10-odd pom to

hundreds ppm. Before now after reporting of this fact, several attempts

have been made to adsorb the iso~thiocyanate to a porocus carrier such

as clay minerals or to a surface of a film or a sheet to industrially

utilize the bacteriostatic and bactericidal actions thereof, and a

certain article made in such a manner, e.d., a freshness maintaining

material has been brought to market.

In the above prior art, h@wever; it is impossible to utilize the

bacteriostatic and bactericidal actions of the iso-thiocyanate

profitably. This is because much of the iso-thiocyanate adsorbed in

these methods volatilizes off in the course of productioﬁ of the

article or during storage of the article, because of
volatility, and consequently, an effective amount of

cannot be supported on a carrier. Particularly, when

its high
iso-thiocyanate

the iso-

thiocyanate is adsorbed to a porous carrier, it is necessary to take a

measure that the iso-thiocyanate supported on a porous carrier is

placed into a sack having a gradully releasing property, because the

releasing rate largely depends upon the témgg;ature.

When the iso-
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cohcentration, as conpared with a process conprising thg steps of
zpreviously incorporating an iso-thiocyanate into an afhesi{@ jamdggien

form ng an adhesive | ayer. - The present inventorg have repeated
zeal ous studies for an application of the above-descyibed serf-adhesi e
article and as a result, it has been found that the ahoye-described
probl ens are overcone by a conbination of an iso-thiocyanate-inperneabl e
barrier qat..and/ ok i t.hi Qc te per tion _cont ling sheet with
sl - adnaery e ts Ahochta N APHERE, REHRE0L et e St Met et or

Pherein Pl t IS o . -
erein r@@b@ém_em § 01 QCUIPAL &r1G0PS & fHirREnb Y Fhe gtig%ﬁgborf %gg dg}%%gpvgg«%}fer

non- wove fabric inpregnated wth an 1'so-thiocyan
therein an amount of iso-thiocyanate encugh to exhibit an efficacy, but also it

is difficult to control the gradually releasing.

The freshness maintaining means which has conventionally been used
is a vacuum pack, or Ageless (Trademark) which is a de@xygenat@r
consisting essentially of active iroh cxide, for prevenéing the
oxidation and thé propagaticn of bacteria. However, with the vacuum
pack, a special apparatus is required, and with the Ageless, it is
necessary to pack the Ageless together with a material tb be packed.
Many focd products such as breads, fishes, meats, box lunches, etc.,
are only packed with a film such as polyvinyliden chloride and
polyethylene (PE) films, or only placed into a é@ntain@r made of a
polyvinyliden chloride or a p@lyethylenea-ln this case, they are, of
course, nct durable at room temperature and hence, it is necessary to
store them, fcr exzample, in a refrigerator.

Thereupon, it is conceived to utilize a freshness maintaining
material made using the iso-thiocyanate, but this is alsc accoﬁéanieé
by the a@@ve=described problems, resulting in a difficulty to put it to
practical use.

DISCLOSURE COF THE INVENTION

The present inventors have repeated zeél@us studies and as a
result, it have been found that by using, as an adhesive, a polvmer
solubie in or sw@;lable by an iso-thiccyanate, the i§0uthi@cyanatethe
can be held in the polyer by impregnation, with physical properties of
the adhesive being maintained, thus overcoming the above-described
problems.

& biocidal self-adhesive according to the present inventicn

TN



) NEFLACEMENT SHEET
t hrough the neadiumof a low volatile oily |iquid. Mor e spectfrgalil vy,
an iso-thiocyanate gradually-rel easing sheet accordirjg to@%pﬁﬁﬁégif |

i nvention conprises an iso-thiocyanate supporting |ayerf whicl over ed,
on its opposite sides, with an iso- thiocyanate-inpenneabte-barsier_sheet
and/or an iso-thiocyanate perneation cogptrolling shegt. In this
case, when one side of the layer is covered wwth the barrier steet—and t he
ot her si decampréseerazd adhedi vehémpragnabed | wittls heeiso-thiogymatiboth haid Sheles
are covered with the controlling sheet, the gradual releasing of the

i so-t hi ocykatdes thersdnirthe @éh@?l%@on@mmﬂ essepteiaddy . ofepokioner vhich

sides are covered with the barrier
is soluble in or swellable by the isoc-thiocyanate.

& process for producing a biocidal self-adhesive according to thé
present invention comprises the steps of forming an adhesive layer from
an adhesive consisting essentially of a polymer which is soluble in or
swellable by an iso-thiocyanate, and impregnating the adhesive layer
with the isoc~thiccyanate.

Further, a self-adhesive article according to the present invention
is made by applying a biocidal self-adhesive of the type described
above onto at least one surface of a base material.

Examples of the adhesives consisting essentially of the polymer
soluble in or swellable by the iso-thiocyanate include acrylic
adh@sives such as copol?mers of one cr more of acrylic and methacrylic
esters including n-butyl acrylate and methacrylate, hexyl acrylate and
methacrylate, iso-octyl acrylate and methacrylate, 2-methoxyetayl
acrylate and methacrylate, 2-ethylhexyl acrylate and methacrylate, decyl
acrylate and methacrylate, dodecyl acrylate and methacrylate, tridecyl

crylate and methacrylate, with a functional mon somer which is
copolymerizable with such esters, such as acrylic, methacrylic,
itaconic, maleic and anhydrcus maleic ac1ds, hydroxyethyl acrylate,
hydroxypropyl acrylate, acrylic amido, dlm@thYIQCEY$lC amido,
methylaminoethyl methacrylate, and methoxyethyl acrylate and '
methacrylate; vinyl polymer adhesives such as ethyl~vinyl ether,
propyl-vinyl ether, butylévinyl.ether and 2-ethylhexyl-vinyl ether; and
rubber-based adhesives CQnsisting essentially of natural rubbers and
synthetic rubbers such as stylene-isoprene-stylene block terpclymer,

Stylenembdtadgene copolymer, polybutene and butyl rubbers.

'ﬂhlls Sheet Has Been Re@laced
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sheet, the gradual releasing of the iso-thiocyanate is g¢ontrolled by ~the
exposed area of the end face of the iso-thiocyanate suppo tim@Jﬂ%ﬁW- :
The iso-thiocyanate supporting layer is forned by inpregnating an adhe
with the iso-thiocyanate to hold the latter therein, orjby -
| mpregnating a support such as a paper gnhd a non-woven riic wwth the

DLELI OV | ﬁq{EEﬂ

[0}

The acrylie, rubber-based and vinyl polymer adhesives can be
selectively used, but it is preferred to selectively use any one of the
acrylic adhesives. A particulaly preferable adhesive is a copolymer of
an alkyl acrylate or methacrylate having 4 Q% more carbon atoms in an
alkyl group and a monomer which is copolymerizable with such ester
monomer, and a cross-—linked copolymer is more preferable.

Optionally, other additives may be incorporated into the adhesive,
including tackifiers such as terpene and §etroleum resins; softners éuck
as liquid paraffin, animal and vegetable oils, e.g., oiive, soybean and
bovirne oils and lard, polybutene, lcwer isoprene and wax; f£illers such -
as titanium oxide, zinc oxide, aluminum methasilicate, calcium sulfate
and calcium phosphate; water; emuisifiers such as sorbitan mono-oleate,
sodium lauryl sulfonate, emulsifie? aids such as magnesium and aluminum
stealates. It should be noted that any of adhesives other than those
described herein can be used, if they are capable of being dissolved in
an isc-thiocyanate or impregnated with an iso-thiocyanates by swelling
£o hold the iSOmﬁhioayanate therein.

The iso-thiocyanates which can be used are various esters
irrespective of aliphatic or aromatic type such as the allyl and alkyl
esters of iso~thiocyanic acid, but particularly whén the self-adhesive
of the present invention is intended for food products, it is preferred
to use natural iso-thiocyanate contained in an extraction from a
mustard and the like.

The adhesive is preferably impregnated with an iso-thiocyanate to
hold the latter therein at a concentration within a range of 6.1 to 50
$ by weight based on the adhesive, and desirably to hold the isc-
thiocyanate therein in an amount of 0.1 g/m? or more. In impregnating

the adhesive with an iso-thiocyanate, the isaathiacyaﬁate may be mixed

Thi
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velatil e oily liquid or the Iike. In |npregnat| AuLhéJQJﬁ¢;.v it h

the iso-thiocyanate to hold the latter therein, the fa he |ve ﬁro%ytl
soluble in or swellable by the i so-t hi ocyanate becays

barrlerlng the iso-thiocyanate, thereby forning an aotrestve—te —whi ch
i s then i nqptbgastadenttdr tfhety su-l henirnge pagedd, ccmdtabiucm pe&mml e to the

i so-thiocyanate, such as a_ polyethylene film a pol

lene film an

y
extrenel y adiegipdd pethtieadhessteepiy neg é«t"ﬁ@ﬂfW?ﬁegﬁt?ng t Blee resuHHas ve

| ayer,

t hereby form ng an
mixture. The method for impregnating the adhesive with the iso-

rhioccyanate is not limited and may be & gravure coating and a Mayer bar-
coating, as well as a spray coating, & curtain coating, a stripe ccatinq
from a nozzle, an immersion, etc._it is preferable that the
impregnating process is carried out at a temperature of an atmosphere
including the adhesive layer in a range of room temperature or less.

To produce the asbove-described bioecidal self-adhesive, an adhesive
promptly soluble in or swellable by an iso-thiocyanaye because of its
compatibiiity with the latter is applied to a gas-barrierable fiim
ca@able of barriering the lso»thlocyanayeg such as an aluminum-
deposited polyethvlene terephthalate film, thereby forming an adhesive
layer, and impregnating the adhesive layer with the iso~thiocyanate.
This process ernstres that an amount cf iso-thiocyanate which is not
available in the prior art process can be supported effectively. It
should be noted that the gradual releasing of the iso~thiocyanate can be
controlled by laminating a £ilm such as polyethylene and polypgopylene
£ilms having a permeability to the iso-thiccyanate, to a surface of the
adhesive layer. In addition, the iso-thiocyanate can be held for a long
period of time by laminating a gas-barrierable film to the surface of
the adhesive layer.

The self-adhesive articie is basically of such a configuration that
the biocidal self-adhesive is applied to at least one surface of -a base
material, including the above-described configuration. More |
specifically, the seif-adhesive article comprises a biccidal self~
adhesive applied to the whcle or a portion of one surface or opposite
surfaces of a base material such as a resinous film made of a

s Sheet Has Been R iaced
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i so-thiocyanate gradual | y-rel easi ng sheet. This process §€
amount. of the iso-thiocyarate which is incapable of bei
prior art can be supported effectively. When t he
non-woven fabric is inpregnated with the iso- thiocyangt ¢
| atter therein through the nediumof a |pw volatile oi {
like, the low volatile oily liquid such as a pol ybuten nt.aining the ¢

i so-thiog di,ss erein i | .40 5 ' urface of
o paper GRLELA S BLYERhIZhRL T Ro PR Rend O £ R T Bl et ve
or by co hPTbnel $5ondd," h £ 1dBrleOEn DaFildeT hAY the
i;o-thio?%%&%ggfﬂ¥ﬁ%h&2%ﬁgﬁg g?%ninun?%%%%%?%ed pflyeth;igne terephthal ate
film ancbdﬁ@%@rﬁiﬂﬂi§9§1é§5an ethylene-vinyl alcohol copolymer, etc.; a paper;

a fabric; a synthetic paper; a metal foil or the like. Usually, a film
treated with a release agent and having a gas-barrierability is
previously temporarily laminated to the self-adhesive articie in order
to protect the adhesive iayer. Such a self-adhesive article is referred
to as an adhesive label or an adhesive sheet. It will be understood that
the article of the present invention includes the form of a so-called
adhesive tape made by applying an adhesive layer to one surfaée of a
base material, while treating the other surface with a release agent,
and rolling the resulting material.

It is as described above that the gradual releasing can be
controlled by changing the gas-barrierability of the base material. It
is optional that a deposited or coated layer may be provided on the
base material, if required.

With the biocidal self-adhesive and the self-adhesive article
impregnated with the isc~thiocyanate to hold the latter therein
according to the present invention, the bacteriocstatic, bactericidal,
fungicidal, microbiocidal and freshneSSQmaintaining effects possessed
by the iso-thiocyanate can be widely utilized in a variety of fields,
because the iso-thiocyanate can be held in the adhesive at a high
concentration and effectively, but also it is possible to utilize the
releasing of the vapor @f tﬁe isc-thiceyanate without need for a
special apparatus by profitably using an advantazge of the adhesive that
the article can be bended ﬁ@ all materials. In addition, the use of the
process comprising the sﬁeps of forming the adhesive layer and then

impregnating the adhesive layer with the iso-thiocyanate ensures that
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further lamnated with a filmperneable to the iso-thij
‘pol yethyl ene filmforned through an adhesive applyi ng
form ng an iso-thiocyanate gradually-rel easing sheetq

supported in the prior art can be suppogted effectivﬂL\;‘
Exanpl es of the low volatile oily liquids are a pol ybut eng;-

the isc-thiocyanate can be hold in the adhesive layer at a far higher-
concentraticn, as compared with a prccess comprising the steps of
previously incecrporating an iso-thiccyanate into an adhesive and then
forming an adhesive layer.

The present inventors have repeated zealous studies for an
application of the above-described self-adhesive article and as a
result, it has been found that the above-described problems are overcome
by a combination of an iso-thiccyanate-impermeable barrier sheet and/or
an iso-thiccyanate permeation controlling sheet with a self-adhesive
impregnated with an iso-thiocyanate to hold the latter therein, or an
iso-thiocyanate-containing layer formed from a paper or a non-woven
fabric impregnated with an iso-thiocyanate to hold the latter therein
through the meadium of a low volatile oily liQMid.

More specifically, an isc-thiocyanate gradually-releasing sheet
according to the present invention comprises an iso-thiccyanate
supporting layer which is covered, on its opposite sides, with an iso-
thiccyanate-impermeable barrier sheet and/or an iso-thiocyanate
permeation cecntrolling sheet.

n this case, when one side of the layer is covered with the
barrier sheet an& the other side is covered with the controlling sheet,
or when both the sides are covered with the contr@iling sheet, the
gradual releasing of the isg=thiocyanate is contreclled by the
controlling sheet. When both the sides are covered with the barrier
sheet, the gradual releasing of the iso-thiocyanate is cbntrolled by
the exposed area of the end face of the iso-thiocyanate supporting
layer.

The isc-thiocyanate suppcrting layer is formed by impregnating an

adhesive with the iso-thioccyanate to hold the latter therein, or by
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Even if the iso-thiocyanate
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non-woven fabric, It is

volatile oily ligquid or the like.

In impregnating the adhesive with the isco-thiocyanate to heid the

latter therein, the adhesive promptliy soluble in or swellable by the

iso-thiocyanate because of its compartibility with the isc-thiocyanate

is appiiéd to the gas-barrierable film such as an aluminum-deposited

polyethylene terephthalate for barriering the iso-thiocyanate, thereby

forming an adhesive layer, which is

then impregnated with the iso-

thiocyanate, and a film permeable to the iso-thiocyanate, such as a

polyethylene f£ilm, a polypropylene £ilm, an extremely thin polyethylene

terephthalate film, is laminated to adhesive layer, thereby forming -an

lscmthlocyanate gradually-releasing sheet. This process ensures that an

amount of the isc-thiocyanate

which is incapable of being supported in

the pricr art can be supported effectively.

When the paper cr the non-woven fabric is impregnated with the isc-~

thiccyanate to hold the
volatile oily liguid or
a polybutene containing

to a non-laminated surface of

latter therein through the medium of & low
the like, the low volatile oily liguid such as

the iso-thiocyanate dissolved therein is applied

a paper or a non-woven fabric laminated,

on its one side, by an adhesive or by coextrusion, with a gas-

barrierable film for barriering the iso-thiocyanate, such as an

aluminum-deposited polyethylene terephthalate £ilm, and such surface is

further laminated with a f£ilm

permeable to the iso-thiccyanate, such as

a polyethylene f£ilm formed through an adhesive applying treatment,

thereby forming an isc-thiocyanate gradually-releasing sheet. This

process ensures that an amount of the iso-thiocyanate whlch is incapable

of being supported in the prior art can be supported effectively.
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and metacrylic resins having a lower molecular weight, an epoxy resin,
mineral oils, animal and vegetable oils such as olive, soybean and
bovine oils, liquid paraffin, etc., but any liquids other than those
described herein by way of example can be used, if they have a
compartibility with the iso-thiocyanates, cannot react with the iso-
thiocyanates and have a fluidity at ambient temperature.

When the iso-thiccyanate supporting layer is formed of an adhesive,
it is desirable that the iso-thiocyanate is held in the adhesive by
impregnation at a concentration in a range of 0.1 to 50 % by weight
based on the adhesive. Even if the iso-thiocyanate supporting layer is
formed of either an adhesive or the paper or the non-woven fabric, it is
desirable that the iso-thiccyanate is held in ﬁh@ adhesive or the paper
or the non-woven fabric by impregnation at an amcunt of 0.1 g/m® or
more.

However, the amount of the iso-thiocyanate is selected depending
upon individual uses and hence, may be out of the above~described range
in some cases.

Examples of the iso-thiocyanate-impermeable barrier sheets employed
ir the present inventicn include resinous films such as polyvinylidene
chloride, polyacrylonitrile, ethylene-vinyl alcchol copolymer,
polyethylene terephthaiate and polycarbonate fiims; metal foils and the
like. Examples of the iso-thiocyanate permeation controlling sheets
include resinous films such as polyethylene, polypropylene and
polyvinyl chloride films, papers, fabrics and synthetic papers. Even
with the barrier sheet, the permeability thereof can be varied by

reducing the thickness of a film and ;hus, such a barrier sheet can be

also used as a controlling sheet. This § hﬂﬁﬂhsBamRTi
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I nclude resinous filns such as pol yet hyl ene, pol ypr
.chloride filns, papers, fabrics and synthetic paper
barrier sheet, the perneability thereof can be vari
t hi ckness of a filmand thus, such a barrier sheet
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The iso-thiocyanate-impermeable barrier sheet and the isc-

thiocyanate-permeation controlling sheet may be used as a single layer

structure or as a different sheet-laminated structure.

The isc-thiocyanates and the adhesives soluble in or swellable by

- the iso-thiocyanates which can be used are those described above for

the adhesive article.

The iso-thiocyanate gradually-releasing sheet accordin

to the

I nyl

a

present invention is capable of holding the iso-thiocyanate therein at a

high concentraticn and effectively by the above-described

configuration, but also capable of controlling the releasing of the

vapor of the iso-thiccyanate by selection of the f£ilm.

Further, the present inventors have repeated zealous studies for

another application of the above-described adhesive article and as a

result, have overcome the problems in the priocr art freshness

maintaining means by utilizing the above-described knowledge that by

using, as an adhesive, a polymer soluble in or swellable by an iso-

thiocyanate, the iso-thiocyanate can be held in the polymer by

impregnation, with physical prcperties of the adhesive being maintained.

‘More specifically, a self-adhesive sheet according to the present

invention for sterilizing a material to be packed and maintaining the

freshness ¢f the material comprises an adhesive layer 2 impregnated

with an iso-thiocyanate to hold the latter therein and mcunted on a

base sheet 1 having a low pézmeability tc the iso-thiocyanate, as

compared with a packing material for a material to be packed, as shown

in Fig.1.

In the self-adhesive sheet shown in Fig.l1, used as a base sheet 1

was a sheet which includes an aluminum deposited film 1b on one side of

a polyethylene terepghthalate (PET) fiim la and which has little

misllsiiﬁt iﬁlﬂm Rﬁll
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The i so-thi ocyanat e-i nperneabl e barrier sheet and t hIREBACEMENT SEEET
*thi ocyanat e-perneation controlling sheet may be used; aF~a simgte—tayer
structure or as a different sheet-|am nated structur -} '
| so-t hi ocyanates and the adhesives soluble in or swejl ;
| so-t hi ocyanates which can be used arei2z hose describ dlabove for  t] He
adhesi ve article. The i so-thiocyanate gradual
according to the present invention is capabl e of hordimgtte
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above-de configuration, but also c pabl e ontr I'ng the
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gilicone-treated release layer 3b @n'one side of a PET film 3a.

The self-adhesive sheet for sterilizing a material to be packed and
maintaining the freshness of the material is selected depending upen
the relative relationship with a packing material, but it is preferable
that a base material having a compietely iso-thiocyanate-barriering
property is used. Such materials include polymers such as a polyethylene
terephthalate, a polycarbonate, a polyvinylidene chloride, a
polyacrylonitrile and an ethylene-vinyl alcchol copolymer, and metal
foils.

With the above-described sterilizing and freshness-maintaining
self-adhesive sheet, the types of the adhesive and the iso-thiccyanate,
the amount and method of impregnation of the iso-thiccyarnate in adhesive
and the self-adhesive sheet producing process are the same as those
described above for the selfwadhesive_article and hence, the
description thereof is not repeated here.

A method for sterilizing and freshn@gsémaintaining a material to be
packed according to the present invention comprises affixing a self-
adhesive sheet of the type described above to an outer surface of a
packing material for a material to be packed.

Thus, it is possible to sterilize the material to be packed and to
maintain the freshness of such material, without destruction of the
packing-matezial. The packing material is not limited in any way, and
any compositions can be used, if they have a lower barrierability to
iso-thiocyanates than that of the self-adhesive base material.

The extremely appropriate sterilization and freshness-maintaining

can be performed by selecting the size of the self-adhesive sheet, the

This Sheet Has Been Reﬂﬁaoed
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Fufther, t he present inventoré have repeat ed zealous'EEELAggyﬁﬁﬁqS

application of the above-described adhesive article dnd as a result
overcone the problens in the prior art freshness nmaijntiai H8nfANYSEYs byl

utilizing the above-descri bed know edge that by wusing, as an adhesiye| a
pol ynmer soluble in or swellable by an i1go- thiocyangte, the
i so-thi ocyanate can be held in the polymer by inpregnation th physical

properties of the adhesive being maintained. More specifically, a
sel f - adhesffixisHerlaceocbreliaffirong Hémgr andrithe enguntt cnisorthdoeydriatei mglda
material to be packed and maintaining the freshness of the materi al

conpri sesbari"RIR8R:RE O -ayer 2 inpregnated with an iso-thiocyanate to hold

the latter therein_and no%yted on a, ) ] , .
According to the present invention, the freshness-maintaining,

bactericidal and fungicidal effects and like for food products can be
widely utilized, because the above-described means makes it possible to
release the vapor of the iso-thiocyanate through the packing material to
the content in the packing material such as food preducts without need
for a special apparatus by profitably using an advantage cf the adhesive
that the article and sheet can be bonded to all materials.

BRIEF DESCRIPTICN CF THE DRAWINGS

Fig.l is a diagram illustrating a biocidal self-adhesive sheet for
sterilizing a material to be'packed and maintaining the freshness of the
material according to the present invention;

Fig.2 is a graph illustrating the isc-thiocyanate releasing
characteristic of a biocidal self-adhesive according to the present
invention;

Fig.3 is a diagzam illustrating one embodiment of an iso-
thiocyanate gradually-releasing sheet according tc the present
invention;

Fig.4 is a diagram illustrating ancther embodiment of an iso-
thiocyanate gradually-releasing sheet according to the present
invention; and

Fig.5 is a diagram illustrating a further embodiment of an iso-
thiccyanate gradually-releasing sheet according to the present
invention.

THE BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will now be described in detail by way of

particular examples, but is_not limited to_these examples in any way.

This Sheet Has Been Reiiﬂaced
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base sheet 1 having a | ow perneability to the iso-thifg
.with a packing material for a material to be packed, &
In the sel f-adhesive sheet shown in Fig.l, used as a
sheet which includes an al um num deposited filmlb o
pol yet hyl ene terephthalate (PET) film{ifa and which h
12

Example 1

There was prepared an ethyl acetate solution contairing 40 % by
weight cf a copoiymer formed of 97.% by weight of iéethylhexyl acrylate
and 3 % by weight of acrylic acid. An isocyanate-based cross-linking
agent was added in an amount of 1 % by weight to the solution, and the
mixture was applied onto an aluminum-deposited polyester £ilm. The
resulting material was dried for 2 minutes at 100 °C, thus producing an
self-adhesive sheet with its adhesive layer having a thickness of 30y m.
Further, the adhesive layer was impreganted with a stock sclution of an
allyl iso-thiccyanate at rocm temperature, thereby preparing a self-
adhesive sheet containing 10 % by weight of the allyl isc-thiocyanate
in the adhesive. An aluminum-depositeé polyester film treated on one
side with a silicone was laminated tc the self-adhesive sheet to provide
a self-adhesive article having a releaée £ilm thereon.
Example 2 |

& self-adhesive article having a reléase film theie@n was produced
in the same manner as in Example 1, except that 0.1 % by weight of the
allyl iso-thiocyanate was contained in the adhesive.
Example 3

& self-adhesive article having a release film thereon was produced
in the same manner as in Example 1, except that 25 % by weight of the
gllyl iso-thioccyanate was contained in the adhesive.
Example 4

A self=adhesive article having a release film thereon was produced
in the same manner as in Example 1, excep: that S0 % by weight of the
allyl iso-thiocyanate was contained in the adhesive.
Example §

Dissolved in toluene were 100 parts of a stylene-isoprene-stylene
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TREELAULHITS § Zﬁéﬂ‘m;ﬁi
pernmeability to iso-thiocyanates. In Fig.1, reférﬁ I ¢
.an iso-thiocyanate-barrierable rel ease sheet inglu
rel ease | ayer 3b on one side of a PET film3a. ¢
sheet for sterilizing a material to be packed ard"" it a J 1 hg¢
freshness of the material is sel ected ydependi ng upon the relativ%
relationship with a packing material, but it is preferable that a base
mat erial having a conpletely iso-thiocyanate-barriering property is used.
Such Mt SoddlhEe oAl YIBE SRIUCH Msied bposalinvhansecyecebhas@te, a
pol ycar bonate, a polyvinylidene chloride, a polyacrylonitrile and an

et hyl engacie8Ybe alicohel peEely naid, 1800cdmisabs 4 @akRifier (Alcon PLOC made

by Arakawa Chemistry K.X.). The resulting solution was applied to an
aluminum-deposited polyester filﬁp and dried for 2 minutes at 100°C
thereby producing a self-adhesive sheet with its adhesive layer having a
thickness of 30y m. Further, the adhesive layer was impreganted with a
stock sclution of an allyl iso-thiocyanate at room temperature, thereby
preparing a self-adhesive sheet containing 5 % by weight of the allyl
iso-thiocyanate. An aluminum-deposited polyester film treated on one
side with a silicone was laminated to the self-adhesive sheet to
pr@&ide a self-adhesive article having a release film thereon.
Example 6

A solution of 2-ethylhexyl-acrylate acrylic acid copolymer in ethyl
acétate, prepared in the same manner as in Example 1, was applied onto
a release surface of an aiuminumadep@siﬁed polyester £ilm having one
side treated with a release agent, and was then dzi@d for 2 minutes at
1¢¢ ﬁj, thereby producing a self-adhesive sheet with its adhesive layer
having a thickness cf 25y m. This sheet was laminated to a non-woven
fabric. Further, an adhesive layer having a thickness of 25y m was
separately formed on a release surface of an aluminum-deposited
polyester film treated on cne side with a release agent, and was
impregnated with an allyli iso-thiccyanate at room temperature. The non-
woven fabric side of the self-adhesive sheet/non-woven fabric laminate
and the adhesive side of the self-adhesive sheet impregnated with the
allyl iso-thioccyanate were laminated to each other, thereby providing a
double-sided self-adhesive article containing 1C % by weight of the

allyl iso-thiocyanate.

Comparative Example 1 ]heetHasBecnR laoed
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Wth the above-described, sterilizing and freshness-ngi
sel f -adhesi ve sheet the types of the adhesive and the

anount and met hod of inpregnation of the iso-thiocyana i h8alfie 9997
t he sel f-adhesi ve sheet produci ng process are the sang t hose descfiped
above for the-self-adhesive article and,hence, the description theréoffis
not repeated here. A net hod for s%erilizing and£¥#esaags<-nnintaining
a material to be packed according to the present invention conprises

affixing a self-.  adhesive sheet of the type described ve to an_oute
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allyl iso-thiocyanate was applied to the adhesive layer to provide a

self-adhesive sheet. This sheet is laminated to an aluminum-deposited
film treated on one side with a fluorine-based release agent, thereby
providing & self-adhesive article having a release film laminated to the
aluminum-deposited £ilim.
Comparative Example 2

A double sided self-adhesive article was produced in the same
manner as in Example 6, except that the adhesive layer was impregnated
with no allyl isc~thiocyanate.

Then, the adhesicn {according to JIS 20237) was measured for the
self-adhesive articles produced in Examples 1 tc 5 and Comparative

Example 1, thereby providing results as given in Table 1 below.

Table 1
Example Adhesion {g/25 mm, against SUS)
1 800
2 1,2C0
3 650
4 160
5 : 1,35¢C
Comparative Example
3 . ~ e

As apparent from Table 1, it can be.seeh that each of the self=
adhesive articles produced in Examples 1 to 5 has an adhesion property,
even if the allyl iso~thiocyanate is contained therein at a high
concentration, and this enabiés the formation of a sheet from these

articles, the affixing thereof to an object and the lamination therecof.

This Sheet Has Been Re[ilaced
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mai ntain the freshness of such material, wthout destrubﬂﬁﬁﬁg@g

packing material. The packing material is not limted in g oy
conposi tions canl be used, if they have a |ower barri erfabi
I so-t hi ocyanates than that of the self-adhesive base tam
extrenmely appropriate sterilization and-reshness-nmai ntjaithing can ;
performed by selecting the size of the self-adhesive sheet, the T
I3

On the contrast, it can be seen that when the silicone adhesive
insoluble in or inswellable by the ailyl iSOwthiocfanate is used as the
adhesive, the resulting article has no adhesion property, because the
allyl iso-thiocyarnate remains as liquid on the surface of the adhesive
and the surface of the release film.

The % residue of the allyl iso-thiocyanate, when the self-adhesive
article having the release film and produced in Example 1 was left to

stand at room tem perature, was measured to provide results as given in

Table 2.
Table 2.
Residue %
Lapse O0f time {day)
Exampie after 1 day after 3 days after 7 daye after 15 days
1 9%.3 9%.0 88.2 96.7

As apparent from Table 2, it can be seen that even if the self-
adhesive article is left to stand at room temperature, the
volatilization of the allyl iso~thioccyanate can be reduced to the
minimum by the fact that the self-adhesive article assumes the form as
in Example 1.

Then, using the double-sided self-adhesive articles produced in
Example 6 and Comparative Example 2, two veneers each having a
thickness of 5 mm were laminated thereto. The resulting laminates were
left to stand in a 70 % Rh atmosphere at 25°C , and the propagation of
fungi thereon was observed with the lapse of time. As a result, when .
the double sided self-adhesive article produced in Example 6 was used,
little generation of fangi was observed even after one month, whereas
when the double sided self-adhesive article produced in Comparative
Example 2 was used, fungi were geneﬁated on a portion of the laminate
after one week, and the fungi were spreaded over the substantially
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affixing place, the affixing tinme and the amount of iso-t
by i npregnation. According to the present inventid
freshness-mai ntai ning, bactericidal and fungicidal effe¢tg
food products can be widely utilized, because the abovefdf
makes it possible to release the vapor i1@f the iso-thioc
packing material to the content in the packing materi alj
products wi thout need for a special apparatus by profi tsedskyw

advant age of .the adhesiye, t .the articl nd. _sheet can be bondeigch””
material s& Lgﬁ == I%Tr&h%l?ﬁ% MN&‘? Weekd: Fig.l is a diagram
iITustrating ariﬁ'n,cﬂ%lzeﬁégéé aﬂqﬁsbfeea%ﬂe% {f¥ seif-adhesive articles having

the release film and produced in Examples 1, 3 and 4 was peeled off and

left to starnd in a 50C cm® stainless container, so that the adhesive
surface cannot come into contact with an inner wall of the container.
The concentration of the allyl iso-thiocyanate in the container was
measured with the lapse of time by a gas chromatography. The result
showed that each of the self-adhesive atﬁicles reieased the allyl iso-
thiocyanate rapidly,'éo that the concentration cof the allyl iso-
thiocyanate in the sealed container was kept censtant, as shown in
Fig.2.
Example 7

There was prepared an ethyl aéetate solution containing 40 § by
weight of a copolymer formed of 97 % by weight of 2-ethylhexyl acrylate
and 3 % by weight of acrylic acid. An iso-cyanate-based crcss~linking
agent was added in an amount of 1 % by weight to the sclution. The
r@sulting'mixture was applied to a polyester f£ilm having a thickness of
38y m and dried for cne minute at 100 °C to form an adhesive layer of 30
g m. Then, an allyl iso-thiocyanate was applied tc the adhesive layer in
a room temperature condition by a gravure coating {using a gravure
mesh: Lattice 120 Mesh made by-Asahi Roll, Corp.), so that the allyl
iso-thiocyanate was contained in the adhesive layer. The resultinq £ilm
was laminated to a polyethylene film having a thickness.Gf 50um tc
produce an allyl iso-thiocyanate containing sheet.
Example 8

aAn aérylic adhesive layer of 30y m was formed on a polyester film

having a thickness of 38 ym in the same manner as in Example 7. Then,

using a Mayer bar, the adhesive surface was coated with an allyl iso-
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sterilizing a material to be packed and mai ntaini ng Fgg_irpqhness of the
materi al according to the present invention; HRE? { R

illustrating the iso-thiocyanate rel easing characteri I

sel f -adhesi ve according to the present invention; .3 is ajdifagram
illustrating one enbodi nent of an isoqg thiocyanate grad@ Ewﬁﬂﬁﬁka I fig
sheet according to the present invention; Fid. ls a diagra

il lustrating anot her enbodi nent of an iso- thiocya%gte gradual I'y-rel gasi ng

sheet according to the gresent i nvention; and
thioccyanate, sc that the allyl iso-thiocyanate was contained in the

adhesive layer. The resulting £ilm was laminated to a polyester film
treated with a release agent and having a thickness of 38 ym to provide
a self-adhesive sheet.containing the allyl iso-thiocyanate.
Comparative Example 3

An iso-cyanate-based cross~linking agant was added in an amount of
1 % by weight to an ethyl actate solution containing 40 % by weight of a
CQp@lyﬁer fozmed of 57 % by weight of 2-ethyihexyl acrylate and 3 % by
weight of acrylic acid, and an allyl iso-thiocyanate was added tc the
solution in an amocunt cof 20 parts by weight per 100 parts of the
solution. The resulting mixture was applied tc a polyester film having
a thickness of 38 ym and dried for 1 minute at 80°C to form an adhesive
layer of 30y m. The resulting film was laminated to a polyethyiene £ilm
having a thickness of 50 g m to provide an allyl iso-thiocyanate
containing sheet.
Comparative Example 4

Added tc an emulsion soluticn contaLnlng 65 % by weight of a
copolymer formed of $7 % by weight of 2=ethylhexyl acrylate and 3 % by
weight of acrylic acid was an allyl iso—thiocyanate in an amount of
32.5 parts by weight per 100 parts by weight of the solution. The
resulting mixture was applied to a polyester film having & thickness of
38 g m and dried for 1 minute at 80°C to form an adhesive layer of 30y
m. The resulting film was laminated to a polyester film treated with a
release agent and havirg a thickness of 38 pm to provide an allyl iso-
thiocyanate containing sheet.

Then, the ccntent of each of the allyl iso-thiocyanates in Examples

7 and 8 and Comparative Examples 3 and 4 was measured to provide

results as given in Table 3. This ShmH%MRﬁ3M
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Fig.S is a diagramillustrating a further embodi ment
t hi ocyanate gradual |l y-rel easi ng sheet according toithe p
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limted to these exanples in any way. - 29 :
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The content was determined by cutting a sample sheet into a piece
having a size of 20 cm x 10 cm, leaving the cut piece tc stand in an
atmosphere at 40°C under 10 Terr for 48 hours using a vacuum drier,
removing the allyl iso-thiocyanate, and finding the content from the

resulting variaticn in weight and the amount of adhesive applied.

Table 3
Exanple Content of allyl iso-thiocyanate (%)
7 | 19.19
8 28.26
Comparative Example
3 6.11
4 0.23

Example 9

An acrylic adhesive layer 11 containing 20 % by weight of an allyl
iso-thiocyanate was formed on a deposited surface 10a of an aluminum-
deposited polyethylene terephthalate £ilm 10 having a thickness of 2S5y
m, as shown in Fig.3. The resuliting film and a polyethylene film 12
having a thickness of 60y m were laminated to each cother tc provide a
gradually releasing sheet.

The releasing of the allyl iso-thiocyanate was examined, and the
result showed that the releasing was sustained for about one hour at a
release rate of 10.6 g/m* - hr.

Example 1€

A gradually releasing sheet was produced in the same manner as in
Example 9, except that the polyethylene in Example 9 was replaced by a
polyethylene terephthalate film having a thickness of 16y m.

The releasing of the allyl isc-thiocyanate was examined, and the

resuit showed that the releasing was sustained for about 36 hours at a

This Shest Has Been
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Exanmple 1 There was prepared an ethyl acetate solutlon cont ai ni ng 40
% by weight of a copolyner forned of 97 % by wei ght ¢ dra

acrylate and 3 % by weight of acrylic acid. An isocyd
cross-linking agent was added in an anount of 1 % by}
solution, and the mixture was applied 2hto an al um ng
film The resulting mterial was dried for 2 mnutes i
produci ng an sel f-adhesive sheet with its adhesive |4
t hi ckness refie3¢$ aratp of 0.R8rghers hthe adhesive | ayer Vas inpreganted with a
stock solution of an allyl iso-thiocyanate at roomtenperature, thereby
preparing Exapplé -11 adhesi ve sheet containing 10[err] - by weight of the

allyl iso-thiocyanate
A gradually releasing sheet was prcduced in the same manner as in

bt er
S

Example 9, except that the polyethylene in Example 9 was replaced by a
polyethylene terephthalate f£ilm having a thickness of 50y m.

The releasing of the allyl iso-thiocyanate was examined, and the
result showed that the releasing Qas sustained for about 105 hours at a
release rate of 0.C9 g/m* - hr.

Bxample 12

A gradually releasing sheet was produced in the same manner as in
Example 9, except that the polyethylene in Example 9 was replaced by a
polypropylene £ilm having a thickness of 60 ym.

The releasing of the allyl iso-thiocyanate was examined, and the
result showed that the releasing was sustained for about 12 hours at a
releése rate of 0.83 g/m® « hr.

Example 13

& gradually releasing sheet was.praduced in the same manner as in
Example 9, except that the polyethylene in Example 9 was replaced by an
aluminum-deposited polyethylene terephthalate film having a thickness
of 25y m.

The releasing of the allyl iso-thioccyanate was examined, and the
result showed that the releasing was sustained for about 2900 hours at a
release rate cf 0.003 g/m? --hr,l
Example 14

An acrylic adhesive layer 21 containing 2C % by weight of an allyl
iso-thiocyanate was f@rméd on .2 deposited surface 20a of an aiuminum-
deposited polyethylene ﬁerephthalate film 20 having a thickness of 25y

m, as shown in Fig.4. The film was laminated to a wood free paper 22

miiiiﬂ““ il ‘ii
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in the adhesive. An al um num deposited pol yester fil mj
with a silicone was |lamnated to the self-adhesive shg
sel f-adhesive article having a release filmthereon. |
sel f-adhesive article having a release filmthereon

same nanner as in Exanple 1, except thaj20.1 [err] byg 4~~~-~w

self adhesive article having a rel ease film thereon was produced Tn tné
same mannefkoaswidp Bhaep! B0l g/eX ceple bhatiteclChypvei ghée athetbee salcEyde of
| se-t hi ocyanate was contained in the adhesive.
a sheet comprising an acrylic adhesive layer 24 formed on a
polyethylene film 23 having a thickness of 60y m was laminated to the
paper surface of the resulting laminate to provide a gradulally
releasing sheet having a nerve.
The relieasing of the allyl iso~thiocyanate was examined, and the
result showed that the releasing was sustained for about @ne.h@ur at a
release rate of 9.5 g/m* - hr.
Ezample 15 .
an acrylic adhesive layer 31 was formed on a deposited surface 30a
of an aluminum-deposited polyethylene terephthalate f£ilm 30 having a
thickness of 25y m, as shown in Fig.5. The film was laminated to a
paper 32 (Linter paper LCL-145 wmade by Taihei Paper Co., Ltd.) to
prepared a laminate 33.
Then, an allyl isc-thiocyanate was dissocived in a polybutene
(Nisseki Polybutene #HV~100 made by Nippon 0il Co., Ltd.), sc that the
cencentration @f.th@ allyl iso-~thiocyanate was of 5 % by weight. This
solution of allyl iso-thioccyanate in the polybutene was applied to the
paper surface of the laminate 33, and then, an achesive surface of a
sheet having an acrylic adhesivellayer 35 fcrmed on a polyethylene
terephthalate film 34 having a thickness of 25 ym was laminated tc the
coated sﬁzface of the laminate 33 to provide a gradulally releasing
sheet.
The releasing of the allyl isc-thiocyanate was examined, and the
result showed that the releasing was sustained for about 60 hours at a
release rate of 0.14 g/m? - hr.
Example 16

A _self-adhesive sheet was produced, in accordance with the

This Sheet Has Been Rcﬁﬂaced
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Exanpl e 4
.pr oduced

wei ght of
Exampl e 5

styl ene-i soprene-styl ene ' 23

A sel f-adhetive article having a rel ease|Bf
I n the sane nmanner as in Exanple 1, except tha
the allyl iso-thiocyanate was contained in th
Di ssolved in‘toluene were 100 parts of 4

[ pare

configuration shown in Fig.1, by permitting an ally! iso-thiocyanate to
be contained in an amount of 10 % by weight in a seif-adhesive article
which was made by adding an iso-cyanate-based cross-linking agent in an
amount of 1 % by weight to a copolymer acrylic adhesive formed of 97 %
by weight of Z-ethylhexyl acrylate and 3 % by weight of acrylic acid. a
lcaf of bread and a beiled rice were placed into a polyethylene sack
(120 mm x 85 mm x 0.08 mm) which was thern sealed. Subseguently, the
self-adhesive sheet weas cut.into a piece having a size of 2 cm x 2 cm,
and the release sheet was peeled off from the cut piece. The resulting
sheet was affixed to the polyethylene sack from the cuitside. This sack
was left to stand at room temperature. After two weeks, with regard to
the loaf éf bread, no variation was observed, and with regard to the
boiled rice, a moisture condensation was only observed on an innér
surface of the sack.

As a control, a lecaf of bread and a boiled rice were placed into a
polyethylene sack which was then sealed, in the same manner as in
Example 16. This sack was left tc stand at room temperature without
affizing of the self-adhesive sheet thereto. After about 5 days, fungi
were developed on the loaf of bread, and after 10 days, these fungi
were spreaded over the substantially entire surface of the loaf of
bread. With regaré to the boiled rice, on the other hand, fungi were
develcped thereon after 4 days, and the rice was rotted to have no
trace of original ferm after 10 days.

Example 17

A self-adhesive sheet similar to that in Example 16 was cut into a
piece ¢£ 5 cm x 5 cm, and the release sheet was peeled cff therefrom.
7hen, the cut piece was affixed to a central portion of an outer surface
of a polyethylene package of each of three packs of boiled noodles. In

This Sheet Has Been R]ilaced
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of liquid paraffin and 150 parts of a tackifier (Al con| iOOém
Arakawa Chem stry K K. ). The resulting solution was appl SAH ﬁ@@? f
al um num deposi ted pol yester filmand dried for 2 mn at_1QJerr] € |
thereby produci ng a self-adhesive sheet gjth its adhe ve Iayer haV|ng 3
t hi ckness of 30[err] m Further, the adhesive |ayer . ‘
stock solution of an allyl iso-thiocyanate at roon1tenperature thereby

preparing %dﬁ%ior@dlﬂﬁféé/ ©atle6lr HEPMURiHAbATes ifh! ho Y % Lh&eal Yl

i so-t hi ocyanat e An "al umi'num deposi t ed pol yester fl?n1treateéson one side

with a siliGengedahekad %&@dpzt@ake@ S£1af cafhasl.vens el phlks BMOYLES Fere
sel f -adhesi ve article having a release filmthereon.

stored at room temperature, and after 7 days, variations in freshness

bl ock copol ymer (Califlex TR1107 nade by Shel|l Cheni st

'U

thereof were compared.
The result of observation was as given in Table 4. A distinct
freshness-maintaining effect due to the affixing of the allyl iso-

thiocyanate containing self-adhesive sheet was observed, as given in

Table 4.
Table 4
Sample Result of observation
change ©of color Foul smell
After 5 days after 7/ cays after 3 days after 7days
group with 0/3 1/3 ° - 0/3 0/3

sel f-adhesive
sheet affixed

Contrel group 1/3 3/3 2/3 3/3
* change of color extremely in pért '
Example 18

Twelve small rice cake packs each placed into a polyethylene sack
were divided into four groups each comprising three rice cake packs.
One group was used as a control {untreated), and with regard to the
three other groups, an allyl iso-thiocyanate containing self-adhesive
sheet similar to that in Example 16 was affixed to a central portion of
a wrapping film of each group unde? conditions given in Tabkle 5.

Table §

Test No. Size of self-adhesive sheet {(cm?® )

(1) 3
This Sheet Has Been R

o f [ IHHIH

(4) 0 (Control)

i



Exanble 6
I n ethyl

onto a release surface of an al um num deposited pol yep
side treated with a rel ease agent, and was then drieg

100[ err]

havi ng a thickness of 25[errJm This sheet was |lamn
fabric. Further, an adhesive |layer having a thicknes

A sol ution of 2-ethyihexyl-acryl ate HEFBE
acetate, prepared in the sanme manner as in

, thereby producing a self-adhgsive sheet

separately for raghoanpleckan stogadf Eor 100S arimel afi roan deppeiatage, wfldyéfs@ er
filmtreated on one side wth a rel ease agent, and was inpregnated with an

allyl iso-

tasbospsnaarrigd Pworforekperallouingridemsn-

1) The condition of fungi develicped: after 1 day, 3 days and 7 days from
the affixing

2) The remaining odor of mustard: after 1 day end 7 days from the
affixing

The test results were as given in Table 6.

Table €
Test Test result
group Appearance® Remaining mustarg odor~=
No. after 1| day after 3 days atfter 7 days after 1 day arlfter 7 days
1 - - + * -
2 - - + + -
3 - - - e -
4 - = +
{control)

* Judgement of the appearance is as follows:
+ Fungi were developed cver the substantiaily entire region
+ Fungi were developed in part

~ There was no change

*% Criterion of judgment is as follow:

+ There was & little odor of mustard

—

+ There was odor of mustard This SheetHasIBemRzﬂlmd

TR A

In the group with the allyl iso-thiocyanate containing self-

- There was no odor of mustard

adhesive sheet affixed, the development of fungi was inhibited in
proportion to the size of the sheet. On the other hand,.the odor of
mustard was sensed in all of the groups (1) to (3) after ! day, but was
reduced after 7 days to such an extent that it could not be already

sensed, which indicates the odor of this degree little exert an



woven fabric side of the self-adhesive sheet/non-woven fabric |amnate and
the adhesive side of the self-adhesive sheet inpregnated—pi-t-h=the-—aliyl

i so-thi ocyanate were | am nated to each other, therelKrg 1 Sl
doubl e- si ded sel f-adhesive article containing 10 % Ry §fwWeT gnt ot The Al |yl
i so-thiocyanate. Conparative Exanple 1l,¢ 18 JAW BT

influence to the food taste.

Possibility of Industrial Application

With the biocidal self-adhesive and the process for producing the
same according to the present invention, the iso~thiocyanate can be
supported at a high concentraticn and moreover, the self-adhesive
article can be properly éﬁfixed't@ a desired place in any form such as
sheet, tape and label forms by utilization of the adhesion property of
the adhesive, thereby effectively utilizing the bacteriocstatic,
bactericidal and microbiocidal properties of the iso-thiocyanate.

In the prior art methcds for incorporating the iso-thiocyanate in
clathration te a cyclodextrin and for adsorbing the iso-thiocyanate to
a porous carrier such as a clay mineral, a slight amount of the isc-
thiocyanate is merely contained in the final form of the sheet, but also
the cost of the sheet is very high. Cn the contrast, with the isg;
thiocyanate gradually-releasing sheet of the present invention, a large
amount of the-iSOwthiocyanate can be contained in the sheet anrd
further, the gradual releasing of the iso-thiocyanate is possible. In
additi@n, the cost can be minimized, leading to an inexpensive article.

In the case of the prior art vacuum pack and Agéless {(Trademark),
it is necesaary to conduct the packing in the packing line together
with the material to be packed, and the sealability and the air-
tightness ate_reguired for packing. On the contrast, with the seif-
adhesive sheet for sterilizing the material to be packed and for
maintaining the freshness of the materiai to be packed accordiné to the
present invention, even if a small amount of the isc-thiocyanate is

leaked, the iso-thiocyanate is replenished from the self-adhesive
sheet. Therefore, the sterilizing and freshness-maintaining effects can
be exhibited sufficiently, even if the air-tightness is small. Further,

Sheet Has Been Reﬁaced
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Using a silicone adhesive, an adhesive layer of 30 u mwas fornmed on an

- alum ni um deposi ted polyester film and a stock soh““%*;--v Bl
i so-thi ocyanate was applied to the adhesive |ayer ffi &

sel f-adhesi ve sheet. This sheet is lam nated to anj "}

treated on one side with a fluorine-bagged rel ease ; ? 5 gﬂﬁﬁg%% "-viding

a self-adhesive article having a rel ease f|In1Ian1ua{ed @ 4 &

o !
i 1

alunlnun}dep05|ted film Conparative Exanple 2 | teAgobb: ek

except that the adhesive |ayer was inpregnated

the time for affixing of the sheet need not necessarily be in the
manufacture line, and even if the sheet is affixed after buying of a

food product by a general purchaser, the same effect is obtained.

i




with no al | Vhis $heg HayBoen § Then, the adhesi ofg

20237) was Sl g sel f-adhesive articles prp TR

to 5 and Conpdilds iikkil ekl ¢ 1, thereby providing resllfs as glven I N
Tabl e | bel ow. Tabl e fi § EXBVAR 057 ‘
Adhesi on (g/25 mmagainst SUS) 1 28 9do
2 1,200 3 ,‘
sso_a (UMW ISR I60

€ : WHAT IS CLAIMED IS

1. A biocidal self-adhesive comprising an adhesive impregnated with an
isg=thiécyanate to hold the latter therein, said adhesive consisting
essentiaily of a poclymer which is soluble in or swellable by the iso-
thiocyanate.
2. A biocidal self-adhesive according toc claim 1, wherein said@ adhesive
is an acrylic copolymer which is a copolymer of an alkyl acrylate or
methacrylate monomer having 4 or more carbon atoms in an alkyl group,
and a monomer which is copclymerizable with said monomer.
3. A process for producing a biocidal self-adhesive comprising the steps
of

_f@rming an adhesive layer from an adhesive consisting essentially of
a poclymer which is soluble in or swellable by an iso-thiocyanate, and

impregnating said adhesive layer with the isco-thiocyanate.
4. A process for producing a biccidal self-adhesive according to claim
3, wherein said adhesive is an acrylic copolymer which is a coP@lymer
of an alkyl acrylate or methacrylate monomer having 4 or more carbon
atoms in an alkyl group, and a monomer which is copolymerizable with
said mcnomer.
5. A self-adhesive article, made by applying a biocidal self-adhesive
according to claim 1 or 2, to at least one surface of a base material.
6. An iso-thiccyanate gradually-releasing sheet comprising an iso-
thiocyanate supporting layer which is covered, on its oppesite sides,
with an iso-thiocyanate-impermeable barrier sheet and/or an iso-
thiccyanate permeation controlling sheet.
7. An iso-thiocyanate gradually-releasing sheet according to claim 6,
wherein said iso-thiocyanate suppcrting layer is formed of an adhesive

which is impregnated with an iso-thiocyanate to hcld the latter



Conpar ati ve.
apparent fro
articles produ
i SO-t hi ocV EEAL 8 el

this enabl es the fornatlon of a sheet frgmthese artig
thereof to an object and the | am nation f her eof . ‘

al yl

( 0 As
“be seen that each of the self- adheS|ve
{8 1 to 5 has an adhesi on prgpert

#ihi ned therein at a high co

HH‘EM WD

therein.

8. An iso-thiocyanate gradually-releasing sheet according to claim 6,_
wherein said iso-thiocyanate supporting layer is formed of a paper or a
non-woven fabric which is impregnated with an iso-thiccyanate to hold
the latter therein through thg medium of a low volatile oily ligquid.
g. An iso-thiocyanate gradually-reieasing sheet according to any of
claims 6 é@ 8, wherein said shee: has one surface covered with said
barrier sheet and the other surface covered with said cont:olling sheet..
10. A self-adhesive sheet for sterilizing a material to be packed and
maintaining the freshness of the material, comprising

an adhesive layer impregnated with an iso-thiccyanate to hold the
latter therein and mounted on a base sheet having a low permeability to
the iso-thiocyanate, as compared with a packing material for a material
to be packed. |
1i. A sterilizing and freshness-maintaining self-adhesive sheet
according to claim 10, wherein said adhesive layer is formed of a
copolymer of an alkyl acrylate or methacrylate monomer having 4.©r more
carbon atoms in an alkyl group, and a monomer which is copclymerizable
with said monomer.
12. A sterilizing and freshness-maintaining self-adhesive sheet
according to claim 10, further including an iso-thiocyanate-barrierable
release sheet laminated to said adhesive layer.
13. A method for sterilizing and freshness-maintaining a material to be
packed, comprising |

affixing a sterilizing and freshness-maintaining self-adhesive sheet
according to claim 10 to an outer surface of a packing material for a

material to be packed.



17  On the contrast, it_can-be seen that when the sgl

i-nsol uble in or" |nsmellable by the allyl iso-thiocyanat
adhesive, the fRgshebiH PR
al l'yl iso-thiocy
and the surface }
i so-t hi ocyanate,’

flas 1iquid on the surface|
o eRs film The Wbresé
e self- adhesivezg article hal
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i's used as t
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ing the reLease f

and produced in Exanple 1 was left to stand at room tenperature, was
nmeasured to provide results as given in Tabl e 2.
Table 2 BACTERICIDAL PRESSURE - SENSITIVE ACHESIVE AND PRODUCTION THEREQF

AND PRESSURE - SENSITIVE ADHESIVE PRODUCT AND APPLICATION THEREOF

ABSTRACT OF THE DISCLOSURE

An self-adhesive article which is produced by

layer from an adhesive consisting essentially of a

soluble in or swellable by an iso-thiccyanate, impregnating the adhesive

layer with an iso-thiocvanate to provide a biocidal

forming an adhesive

polymer of whick is

self-adhesive, and

applying the biccidal self-adhesive to at least one surface of a base

material. A high concentration of the iso=thi@cyanaté can be held in the

adhesive layer, and the self-adhesive article is put to uses intended

for the purpose of providing bactericidal, fungicidal and microbiocidal

effects in building and food-related fields and the like.

FIGURE 1



Resi due [err] : Lapse of tine (day) Exanple
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left to stand in a 70 [err] Rh atnosphere at 25[err]C, and the propagation
of fungi thereon was observed with the |apse of tine. As a result, when
t he doubl e sided self-adhesive—article produced in Exanple 6 was used
little generation of fangy ; bserved even after ong_nonth, whereas

e

'Yrve article produced gﬁé@ﬁﬁ%ﬁﬂ-“ Tr———
Exanpl e 2 was use flenerated on a porti on; G-t F”r o
after one week, a re spreaded over the lsubstantially
T eT 18 JAN w97
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entire surface of the lamnate after two weeks. Then, the rel ease
- filmof each of the self-adhesive articles having the release film and
produced in Exanples 1, 3 and 4 was peel ed off and l'eft to stand in a 500
cerr] stainless container, so that the adhesive surface cannot cone
I nto contact wrth an- rﬂﬂef—vw&+—ﬂf t he cont ai ner. TheREPNE LRI FalT-or
Lh.the container was  measuf eg~Urthiedid b
"ﬂ he resulst- showed thatj e

#ibd the allyl iso-  thiocyg atﬂ@g,gnlaigby SQ

the allyl iso- hlgm&

time by a gas ¢C i
sel f-adhesi ve a uﬂ a;”
that the concen S

il al 1yl iso-

w
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thiocyanate in the seal ed container was kept constant, as shown in Fig. 2.
”Exanple 7 There was prepared an ethyl acetate solution containing
“40[ err] by weight of a copolynmer formed of 97[err] by weight of

2-ethyl hexyl acrylate and 3 % by waight of acrylic acid. An

| sot-cyanat e based crossallnk|no a{entﬁmas,added in an amount of 1 % by
wei ght BHCERRIE PRESENBE o SENSLT bol yest er

i PGS “;r; NDA | -;5__9 W)y Wrs)
film havig t 100 [err]C
"I"_S"é@}ghe‘I ocyanate -

errperature condition by a

was applied to the adhesivAHPIMOATION !
gravyre coat i ngI u3| ng a gravnre
£

TECHENICAL =

The presernt invention relates to the use of a biocidal self-
adhesive comprising an adhesive containing an iso-thiocyanate
efficiently held therein to have bactericstatic, bactericidal and
antimicrobial properties and the like, and a process for
producing the same, as well as a self-adhesive article made by
efficiently applying such a self-adhesive ontc a support.
Particularly, the present invention relates tc the use of such
a biocidal self-adhesive which can be put to uses widely intended
for the purpose of providing bactericidal, fungicidal and
microbiccidal effects in bullding and food-related £ields and the
like. o | |

The present Iinvention also relates to an iso-thiocyanate
gradually-releasing sheet, as an application of a self-adhesive
article of the type described above, made by efficiently holding
an iso-thiocyarate onto a support such as a paper, a non-wcven
fabric or the like through the medium of an adhesive or a low
volatile oily liquid, so that the sheet has antibacterial,
-bactericidal and antimicrobial properties and the like, and
particularly, such an iso-thiocyanate gradually-releasing sheet
which can be put to uses widely intended for the purpose of
providing bactericidal, fungicidal and microbiocidal effects in
various fields such as building, foocd-related and shoe insole
fields. |

Further, the present invention relates to a biocidal or
freshness-maintaining self-adhesive sheet, as another application
of a self-adhesive article of the type described above, hLaving
antibacterial and bactericidal properties and made by efficiently
applying an adhesive containing an iso-thiocyanate held therein
onto a suppert, and to a sterilizing and £ e
REPLACEMENT SHEET # Description : p@g@dm o pageéi ?
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mesh: Lattice 120 Mesh made by Asahi Roll, Corp.), so that the allyl
tso-thiocyanate was contained in the adhesive |ayer. The resulting film
was |am nated to a polyethylene filmhaving a thickness of 50[err] mto
produce an allyl iso-thiocyanate contqining sheet. Exanple 8 An
acrylic adhesive layer of 30[err] mwas forned on a polyester film having
a t hi chessd ofugBngersijcin ia tskestnefomnrihe apurp@ante Praviching usi ng

a Nhygéaggérié£§af9hf&ﬁéfcf&éiaéﬁd“ﬁfc§é%§§é&&éiréf%éé%éyéa' (§ariety

of materials to be enclosed by the sheet, including £ccd products

such as vegetable and fruits, fresh fccds, dried gocés and
grains.
BACKGROUND ART -

It is known that an iso-thiocyanate contained in a mustard
or a wasabi (i.e., Japanese horseradish) have bagteri@static and
bactericidal actions, and any of synthetic and natural isc-
thiocyanates provides bacteriostatic effects even at an extremely
small concentration of vapor thereof on the order of 10-odd ppm
to hundreds ppm. Before now after reporting of this fact,
several attempts have been made to adsorb the iso-thiocyanate to
a porous carrier such as clay minerals or to a surface of a £ilm
or a sheet to industrially utilize the bacteriostatic and
bactericidal actions therecf, and a certain article made in such
a manner, e.g., a freshness maintaining material has been brought
tc market. |

In JP-A-6 248 764 a resinous composition for insect control
is described, which composition comprises a base material, a
material for absorbing UV-light and an active substance. The
active substance and the [V-light absorbent interact
synergistically with each other for controlling insects. The
active substance is described to be derived £rom substances
extracted from peelings of Wasabi.

In the above prior art, however, it is impossikle to utilize
the bacteriostatic and bactericidal actions o¢f the iso-
thiocyanate profitably. This is because much of the iso-
thiocyanate adscrbed in these methods velatilizes off in the
é@urse of production of the article or during storage of the
article, because of its high volatility, and comsequently, an
effective amount of iso-thiocyanate cannot be supported on a

carrier. Particularly, when the isc-thiocyanate is adsorbed tc
0 3 .0AN 2000




t hi ocyanate, so that the allyl iso-thiocyanate was contained in the
adhesive layer. The resulting filmwas lamnated to a polyester film
treated with a rel ease agent and having a thickness of 38 [err]mto provide
a sel f-adhesive sheet containing the alLlyl iso-thiocyanate. Conparative
Exanpl e 3 An i so-cyanat e- based cfross-1inking agant was added in an
amount %Br@lus[ %é&]r,,et Weitghls hecelstirly koathkee as akabuoe umaltaithi@n@s@e % by
wei ght copol ymer formed of 97 [err] by weight of 2-ethyl hexy

acryl at haodyanitley supsoFfedonaéyr WI@%F@rr&% af BrEFeS 4 %mpniaoéﬁgﬁat e

nas add%d 59 thegvadually releasing property, because the releasing rate

largely depends upon the temperature. When the iso-thiocyanate
is adsorbed ¢ a film or a sheet, there is encountered a problem

" that it is difficult to impregnate the £ilm or the sheet with an
amount of iso-thiocyanate enough to exhibit an efficacy, but also
it is difficult to control the gradually releasing.

The freshness maintaining means which has conventionally been
used is a vacuum pack, or Ageless(Trademark) which is a
decxygenator comsisting essentially of active iron oxide, for
preventing the oxidation and the propagaticon of bacteria.
However, with the vacuum pack, a special apparatus is required,
and with the Ageless, it is necessary to ‘pack the Ageless
together with a material to be packed. Many food products such
aé breads, fishes, meats, box lunches, etc., are only packed with
‘a film such as .polyvinyliden chloride and polyethylene (PE)
films, or only placed into a container made of a polyvinyliden
chloride or a polyethylene. 1Imn this caéey they are, of course,
not durable at room temperature and hence, it is necessary to
store thew, for example, in a refrigerator.

Thereupon, it is conceived to utilize a freshness 'maintai-ning
material made using the iso-thiocyanate, but this is also
accompanied by the above- descrz,bed problems, resulting in a
difficulty to put it to practical use. |

DISCILOSURE | O‘%' THE INVENTION

The present inventors have repeated zealous studies and as
a result, it have been found that by using, as an acdhesive, a
polymer scluble in or swellable by an iso-~thiocyanate, the isém
thiocyanatethe can be held in the polyer by impregnation, with
physical properties of the adhesive being maintained, thus
overcoming the above-described prbblemsq

A biccidal self-adhesive used according to the present invention




solution in an anmount of 20 parts by weight per 100 parts of the solution.
-The resulting mxture was applied to a polyester filmhaving a thickness
of 38 [err]mand dried for 1 minute at 80[err]C to form an adhesive |ayer
of 30[err] m The resulting filmwas |agmnated to a polyethylene film
having a thickness of 50 [err] mto. provide an allyl iso-thiocyanate

cont ai ni n@gmphEeés anCodiparizei UtpregRAPEE with an isddERfodyanaBe o¥BI B8 NEhe

sol ution containing 65 % by weight of a copolyer faormed of 97 % by wei ght
of 2-et hylaltery| therejhattheandh@s iMeSyonsisigny efsentiyliy ofchdpaBmeanwialdhy|

i so-thicryanate in an amount of 32.5 parts by weight per 100 parts by

wei ght ofist belgleutihoor sHedlable by the iso-thiocyanate.

A process for producing a biccidal selfaadﬁesive according to the
present invention comprises the steps of ferming an adhesive layer from
an adhesive consisting essentially of a polymer which is soluble in or
swellable by an iso-thiocyanate, and impregnating the adhesive layer
with the iso~thiccyanate.

?urther, a self-adhesive article according to the present i@venti@n
is mede by applying a biocidal s@ifwa&h@sive of the type described
above onto at least cne surface of a base material.

. Examples of the a&hesives'consisting essentially of the polymer
soluble in or swellable hy the ;gcathlccyanate include aczylic
adhesxv@g such as ccpolymexs of one or more of acrylic and methacrylic
esters including nabutyi acrylate aﬂd_m@thacrylate, hexyl acrylate and
methaerylate, is@m@étyl acrylate and m@thacrylate, 2-methozyethyl
Ja@rylag@ and methacrylate, 2-ethylhexyl acrylate and methagrylate, decyl
acrylate and ﬁethacrglat%, dodecyl acrylate and methacrylate, trideéyl
acrylate and wmethacrylate, with a functional monomer which is
copelymerizable with such esters, such as acrylic, methacrvlie,
itaconic, maleic and anhydrous maleic'acids, hydrozyethyl acrylaﬁe;
hydrexypropyl acryiate, acrylic amido, dimethglacrylic amido,
m@thylamiﬁ@@ﬁhyl methacrylate, and methoxyethyl acrylate and
methacrylate; vinyl polymer a&hesiveé such as ethyl-vinyl ether,
propyl-vinyl ether, butyl-vinyl ether and 2-ethylhexyl-vinyl ether; and
rubber—based adhesives consisting essentially of natural rubbers and
synthetic rubbers such as stylene-isoprene-stylene block terpolymer,

stylene~butadiene copolymer, polybutene and butyl rubbers.
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resulting mxture was applied to a polyester filmhaving a thickness of 38
-~ [err] mand dried for 1 mnute at 8(Jerr]C to forman adhesive |ayer of 30g
"m- The resulting filmwas lan nated to a polyester filmtreated with a

rel ease agent and having a thickness of 38 [err] mto provide an ally: iso-

t hi ocyanate contai ni ng sheet. en, the content of each of the allyl

| S0t i 0oy anghegedy) s X RT-pés @Gl 1ML CORELA) MReEXAPLER b and 4 vas
provi de esults as given I n-Table*3:
selectively used, but it is preferred to selectively use any onedgf the
acrylic adhesives. A particulaly preferable adhesive is a cppolymer of
an alkyl acrylate or methacrylate having 4 or more carbon atoms in an
alkyl group and a monomer vwhich is copolymerizable with such ester
moncmer, and a cross—linked copolymer is more preferable.

Optionally, other additives may be incorporated ints the adhesive,
including tackifiers such as terpene and petroleum resins; softners suct
as liguid péraffin; animal'and vegetable oils, e.g., olive, soybean and
bovine oils and- lard, p@lyﬁutene; lower isoprene and wax; fillers such
as titanium oxide, zinc ocxide, aluminum methasilicate, calcium sulfate
and caiéiumfghosphate3 water; emulsifiers such as sorbitan monc-cleate,
sodivm 1auryi.su1f@nate, emulsifier aids such as magnesium and aluminum
stealates. It should be ncte&.that any of adhesives other than those
d@s@rib@d-hgxaiﬁ can be used, if they are capable of being dissolved in

. an iso-thiccyanate or impregnated with an iso-thiccyanates by swelling
' to hold the iSQ«thi@cyanét@ therein.

The iso-thiocyanates which can be used are various esters
irrespective of aliphatic or aromatic type such as the allyl and alkyl
esters of iso-thiecyanie aecid, but particularly when the self-adhesive
of the pr@éent invention is intended for foed products, it is preferred
to use natural iseéthiﬁcyanate contained in an extraction from a
mistard and the like.

The adhesive is preferably impregnated with an iso-thiocvanate to
hold the latter therein at a concentration within a range of 0.1 to S0
% by weight based on the adhesive, and desirably to hold the iso-
thiocyanate therein in an amount of 0.1 g/m® or more. In impregnating

the adhesive with an iso-thiocyanate, the isc-thiocyanate may be mixed
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20 The content was determined by cutting a sanple sheet into a piece
-having a size of 20 cmx 10 cm leaving the cut piece to stand in an

“at nosphere at 40[err]C under 10 Torr for 48 hours using a vacuumdri er,
renoving the allyl iso-thiocyanate, gd finding the content fromthe
resulting variation in weight and the“anmount of adhesive appli ed.

Table 3 Exanpl e Content of allyl iso-thiocyanate (%

7 with a solvent or fatéf ol having a good @ompatibility with the 28. 26

- adhesive, and the achesive may be then impregnated with the resulting
mixture. The methed for impregnating the adhesive with the isc-
thiocyanate is not limited and may be & gravure coating and a Mayeﬁ bar-
coating, as well as a spray.caatimq, a2 curtain coating, a stripe coating
from a nozzle, an immersicn, etc. It is preferable that the
impregnating process is carried out at a temperature of an atmosphere
ineluding the adhesive layer in a range of room temperature or less.

To produce the ab@veedgscribed biocidal self-adhesive, an adhesive
pramptly s@luble-in or swellable by an iscwthi@cyanay@ because of its
c@mpatibility with.ﬁhe'lattef is applied to a gas—barrierable fimm
capable of barrlezlng th@ Lscathlocganaye, such as an aluminum-
depaszt@d p@lyethylen@ terephthalate £ilm, thereby f@rmlmg an adhesive
lay@z, and impregnating the adhesive layer with the igso-thiccyanate.
This process ensures that an amount of'isauthi@cfanate whicﬁ'is not
available in the prior art.pr@ceés can be supported effectively. It
should be ncted that the gradual releasing of the isc~thiocyanate can be
controlled by laminating a £ilm such as polyethylene and polypr opyleﬁe
films having a pezm@ab;lity to the iso-thiccyanate, to a sucface of the
adhesive layer. In additien, the iso-thiccyanate can be held for a long
peried of time by laminating a gas-barrierable f;lm to the surface of
the acdhesive layer.

The self-adhesive articie is basically of such a configuration that
the biocidal self-adhesive is applied to at least one surface of a base
material, including the above-described configuration. Mcre
specifically, the self-adhesive article comprises a biccidal self-
adhesive applied to the whole or a portion of one surface or opposite

surfaces of a base material such as a resinous f£ilm made of a
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Conpar ati ve Exanpl e 3 0.11

4 0.23 Exanple 9 An acrylic adhesive | ayer
11 containing 20 % by weight of an allyl iso-thiocyanate was fornmed on a
deposited surface 10a of an alum num _ deposited pol yethyl ene terephthal ate
film 210 having a thickness of 25[err‘],7 m as shown in Fig.3. The resulting
filmand a pol ethélene film1l2 having a_thickness of 6 err] mwere

| ani natpalyesh erREntha 1akew 8 BCAYPENAGER ! 2 POLYERNgChi@Ede, a The

rel easing of the allyl iso-thiocyanate was exam ned, and the
ployethylene, a polycarbonate, a polyvinylidene chloride, an
polyacrylenitrile, an ethylene-vinyl alechsol copelymer, eéce; a paper:
a fabrie; a synthetic paper; a metal foll or the like. Usually, & film
té@&t@d with a release agent and having a gas-barrierability is
previcusly temporarily laminated to the self-adhesive article in oxder
to protect the adhesive layer. Such a self-adhesive article is referred
£9 as an adhesi%e label or an adhesive sheet. It will be understood that
the article of the ér@sent invention includes the form of a so-called
adhesive tape made by appiyiné an adhesive layer to cne surface of a
base material, while tr@ating'thefotheg surface with a release-agent.
and r@lling the resulting material.

'-It is as déscxibéd abeve ﬁhat,t@e gzadﬁél reiéasing can be
controlled by changing the gas-barrierability ef the base material. It
is optional that a deposited or coated layer may be provided on the
base mat@éial, if réquir@d;

With the biocidal self-adhesive and the self-adhesive article
impregnated with the iso-~-thiocyanate to hold ﬁhe latter therein
according to thé'present invention, the bactericstatic, bactericidal,
fungicidal, microbiccidal and freshness-maintaining effects possessed
by the iso-thioccyanate can be widely utilized in a variety of fields,
because the isa=thio¢yanate can be held in the adhesive at a high
concentration ané effectively, but alsc it is possible to utilize the
releasing of the vapor of the iso—-thiocyanate without need for a
special apparatus by profitably using an advantage of the adhesive that
the article can be bonded to all materials. In addition, the use of the
process comprising the steps of forming the adhesive layer and then
impr@gnating the.adhesive layer with the iso-thiocyanate ensures that

CEMENT SHEET
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;esult showed that the rel easing was sustained for about one hour at a
release rate of 10.6 g/mf[err] hr. Exanple |0 A gradual Iy rel easing
sheet was produced in the same nmanner as in Exanple 9, except that the
pol yet hyl ene in Exanple 9 was replaced by a polyethylene terephthal ate
filmhaving a thickness of 16[err] m 8 The rel easing of the allyl
| so-t hi ocyanate was exam ned, and the result showed that the rel easi ng was
sust ai nedefeorisabduiccyénéicaicenabe fr1old in the adhesive layer at a far higher
concentration, as compared with a process comprising the steps of
previously incorporating an iso-thiocyanate into an adhesive and then
forming an adhesive layer.
The present inventors have repeated zealous studies for an
application of tﬁe above-described self-adhesive article and as a
result, it has been found that the above~described problems are overcome
by a combination of an iso-thiocyanate-impermeable barrier sheet and/or
an isaathi@cyanat@lp@rmeati@n controlling sheet with a S@lﬁsadhesive
impregnated with an isaﬁthi@cyanate te hold the latter therein, or an
iscathi@cyanate@ccntainimg layer formed from a paper Or a non-woven
fabric impregnated with an iso-thiocyanate to hold the latter therein
through the meadium of a low volatile oily liquid.
More specifically, an isc-thiocyanate gradually-releasing sheet
according to the present inventieon é@mpzisgs an iso-thiocyanate
:.su@@@rti§g layer which is covered, on its opposite sides, with an iso-
thiccyanate-impermeable barrier sheet and/or an isc-thioccyanate
permeation controlling sheet. - |
in this case, when one side of the layer is covered with the
barrier sheet and the ctherhside is covered with the controlling sheet,
or when both the sides are covered with the controlling sheet, the
gradual releasing cf the iso-thiocyanate is controlled by the
controlling sheet. When both the sides are covered with the barrier
sheet, the gradual reléasing of the iso-thioccyanate is controlled by
the exposed area of the end face of the isc-thiocyaznate supporting
layer.
The iso-thiocyanate supporting layer is formed by impregnating an
adhesive with the ise-thiocyanate to hold the latter therein, or by
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21 release rate of 0.28 g/nferr] - hr. Exanple 11 A gradual |y

rel easi ng sheet was produced in the same manner as in Exanple 9, except

4+ hat the polyethylene in Exanple 9 was replaced by a polyethyl ene
terephthalate filmhaving a thickness of 50[err] m The -r el easi ng of
the allyl iso-thiocyanate was exanine® and the result showed that the

r el easi ng mas sustained for about 105 hours at a release rate of 0.09

g/ nferr] 1mpre9natl“9 éTguppoéé such as a paper and a non-woven fabric with the

ls@mthlacyanate to hold the latter therein through the medium of a low
volatile oily liguid er the like5

In impregnating the adhesive with the iso-thiccyanate t€o hold the
latter therein, the adhesive promptly soluble in or swellable by the
isgaﬁhiQGyanate because of its compartibility with the iso-thiocyanate
is spplied to the gas-barrierable film such as an aluminummaéposited
polyethylene terephthalate for barriering the iso-thiocyanate, thereby -
forming an adhesive layer, which is then impregnated with the iso-
thiocyanate, and a £ilm permeable to the isec-thiceyanate, such as a
'p@lyethyl@n@.film,.a palgprcpylene £ilm, an extremely thin polyethylene
terephthalate film, is laminated to a&hesive layer, thereby forming an
iso-thioccyanate gradually-releasing sheet. This process ensures that an
amount of the iso-thiocyanate which is incapable of being supported ;n
the priocr art can be supported effectively.

wWhen the paper or the non-woven fabric is impregnated with the iso-
thi@cyénate te held the latter therein through the medium of a low
volatile oily liquid or thehlike, the low volatile oily liguid such as
a polybutene coﬁtaining the iso&tﬁigcyanate dissolved therein is applied
to a n@nﬁlaminated surface cf a paper or a non-woven fabric laminated,
on its one side, by an adhesive or by coextrusion, with a gas-
barrierable £ilm for barriering the iso-thiccyanate, such as.an
aluminum-deposited polyethylene terephthalate £ilm, and such surface is
further laminated with a f£ilm permeable to the isc-thiocyanate, such as
a pociyethylene f£ilm formed through an adhesive applying treatment,
thereby forming an iso-thiccyanate gradually-releasing sheet. This
pr@éesg ensgzes-that an amount of the isemthi@cyanate which is incapable

of being supported in the pricr art can be supported effectively.
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‘A gradual |y rel easi ng sheet was produced in the same manner as in Exanple
9, except that the polyethylene in Exanple 9 was repl aced by a
«pol ypropyl ene fil mhaving a thickness of 60 [err]m The rel easi ng of
the allyl iso-thiocyanate was exam’ned(E and the result showed that the
rel easi ng was sutstained for about 128 hours at a release rate of 0.83
g/mMerr] - hr. Exanple 13 A gradual |y rel easi ng sheet was produced
in the same manner as in Exanple 9, except that the polyethylene in
Exanpl e 9 weBxamppeacidthy gy vaiakilumidepdsnidd pes ethyymwene eraspiibal at e
filmhaving a thickness of 25Lerr] m
and metacrylic resins havihg a lower molecular weight, an epoxy resin,
mineral oils, animal and vegetable oils such as olive, soybean and
bovine @ils, liguid paraffin, ete., but any liquids other than those
described herein by wey of example can be used, if they have a
compartibility with the iso-thiocyanates, cannct react with the iso-
thiscyanates and have a fluidity at ambient temperature.
When the iso-thiccyanate supporting layer is formed of an adhesive,
it is desirable that the_isdﬁthi@éyanat@ is held in the adhesive by
- impregnation at a concentration in a range of 0.1 toc 50 $§ by weight
based on.the adhesive. BEven if the isc%thiacyanate supporting layer is
formed of either an adhesive or the paper or the non-woven fabrie, it is
desirable that the iso-thiocyanate is held in the adhesive or the paper
or the non-woven fabric by impzegnatio@ at an amount of 8.1 g/m® or
BWOTE .
However, the amount of the iso-thiccyanate is selected depending
upen individual uses and hence, may be ocut of the above-described range
in some cases. '
Ezamples of the iso-thioccyanate-impermeable barrier sheets employed
"in the present invention inelude resinéus films such as polyvinylidene
chl@rié@, polvacrylonitrile, ethylene-vinyl alcohel copolymer,
polyethylene terephthalate and polycarbonate f£ilms; metal foils and the
like. Exam@lés of the iso-thiccyanate permeation controlling sheets
include resinous f£ilms such as polyethylene, polypropylene and
polyvinyl ehloride f£ilms, papers, fabrics and synthetic papers. Even

with the barrier sheet, the permeability thereof can be varied by

reducing the thickness of a £ilm and thus, such a barrier sheet can be

also used as a controlling sheet.




The releasing of the allyl iso-thiocyanate was exam ned, and the result
showed that the releasing was sustained for about 2900 hours at a release
‘rate of 0.003 g/nferr]-hr. Exanple 14 An acrylic adhesive |layer 21
contai ning 20 % by wei ght of an aIIyI |so t hi ocyanate was fornmed on a
deposi ted surface 20a of an al um num**deposited pol yet hyl ene terephthal ate
film20 having a thickness of 25[err] m as shown in Fig.4. The filmwas
| am nated to a wood free paper 22

. The iso-thiocyanate-impermeable barrier sheet and the iso~

thiocyanate-permeation controlling sheet may be used as a single layer
structure or as a different sheet-laminated structure.

The iso-thiscyanates and the adhesives scluble in or swellable by
the iso-thiocyanates which can be used are those described abeve for
the adhesive article.

The isaéthi@cyanate gradually-releasing sheet according to the
present invention is capable of holding the isc-thiocyanate therein at a
high conecentratien and effeétivel& by the above-described
configuration, but alsc capable of controlling the releasing of the
vaper of the iso-thiocyanate by seiecﬁign of the f£ilm.

Further, the present inventors have repeated zealous studies for
another application of the abcvem&eécribed adhesive article and as a
result, have overcome the problems in the prior art freshness

. maintaining means by utilizing the above-described knowledge that by

'using,_as an adhesive, a polymer soluble in or swéllabla'by an iso-
thiocyanate, the iso-thiccyanate can be held in the polymer by
impregnatien, with @hysical.pfoperties of the adhesive being maintained.

More specifically, a self-adhesive sheet according to the present
invention f@r sterilizing a material ﬁ@ be packed and maintaining the
fteshﬁess of the méterial comprises an adhesive layer 2 impregnated
with an ig@;thi@cyanate te hold the laﬁteé therein and mounted on a
base sheet 1 having a‘lcw permeability to the isc-thiccyanate, as
compared with a packing material for a material to be packed, as shown
in Fig.l.

In the self-adhesive sheet shown in Fig.l, used as a base sheet 1
was a sheet which includes an aluminum depssited film 1b on one side of
a polyethylene tereghthalate (PET) film la and which has littie
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22 (Konywrap White 100 g/nferr] nade by Lintec Carp.). The adhesive
surface of a sheet conprising an acrylic adhesive |layer 24 fornmed on a
pol yet hyl ene film 23 having a thickness of 60[err] mwas |amnated to the
paper surface of the resulting lam nate to provide a gradulally rel easi ng

sheet having a nerve. The rel eastBg of the allyl iso-thiocyanate was
exam-ned, and the result showed that the rel easing was sustained for
about one hour at a rel ease rate of 9.5 g/nferr] - hr. Examapl e 15

permeability to iso-thiocyanates. In Fig.l, reference numeral 3
designates an iso-thiccyanate-barrierable release sheet including a
silicocne-treated release layer 3b on one side of a PET £ilm 3a.

The self-adhesive sheet for sterilizing a material to be packed and
maintaining thé freshngss of the material is selected depending upon
the relative relationship with a packing material, but it is prefexab;e
that a base material having a.completely iso-thiocyanate-barriering
property is used. Such materials include polymers such as a polyethylene
tereghthalate, a polycarbanéte, a'p@iyvinylidene,chl@ri@e, a
polyacrylonitrile and an ethyleneﬁvinyl alcochol copolymer, and metal
foils.

With the above-described sterilizing and freshness-maintaining
self-adhesive sheet, ﬁhe tjpes oﬁ the adhesive and the iso-thiocyanate,
the amount and method of impregnation of the isc-thiccyanate in adhesive
_and.th@ self-adhesive sheet producing process are the same as those -
'describ@d above for the-selﬁaédhesive article and hence, the
description therecf is not repeated here.

a4 methed for stezilizing and freshness-maintaining a material to be
packed according to the present invention comprises affixing a self-
adhesive sheet of the type described ébcve to an cuter surface of a
packiﬁg material for a material to be packed.

Thus, it is possible to steziiize the maéerial to be packed and to
maintain the freshness of such material, without destruction of the
packing materiale The packing material is nct limited in any way, and
any compositicns can be used, if they have a lower barrierability to
iso-thiocyanates than that of the self-adhesive base material.

The extremely appropriate sterilization and freshness-maintaining

can be performed by selecting the size of the: , the
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An acrylic adhesive layer 31 was formed on a deposited surface 30a of an
al m num deposi ted pol yet hyl ene terephthalate film 30 having a thickness of
" 25[err]m as shown in Fig.5. The film was lamnated to a paper 32
(Linter paper LCL-145 nmade by Taihei Paper Co., Ltd.) to prepared a
| am nate 33. Then, an allyl is®3thiocyanate was dissolved in a
pol ybut ene (Ni sseki Pol ybutene HV-100 nmade by N ppon QO | )., Ltd.), so

Co
This | SBberar oRegh dherastding bihe % LRHLEIR 5 MBR S vibste Sf0
t he pagg{%@ﬁﬁ%ﬁ&gi&# the lam nate 33, and then, an adhesive surface of a

sheet h acrylic adhesive layer 35 formed on a pol yet hyl ene

According to the present invention, the freshness-maintaining,
bactericidal and fungicidal effects and like for food products cﬁn be
widely utilized, because the above-described means mﬁkes it possible to
release the vapor of the iso-thiocyanate through the'éacking material <
the content in the packing material such as food products without need
for a spécial apparatus by profitably using an advantage of the adhesive
that the azticle and sheet.can be bonded to all materials.

BRIEF DESCRIPTION OF THE DRAWINGS

FngL is a diagram iliustrating a biocidal self-adhesive sheet for
sterilizing a material to be packed and maintaining-the freshness of the
material according te theepresent invention;

Fig.2 is a graph illustrating the isc-thioccyanate releasing
characteristic of a biocidal self-adhesive according to the present
:invemtieﬁg'

?ig.B is a diagram illustrating one embodiment of an iso-
‘thiecyanat@ gradu&llﬁarelgasing sheet according to the present
invention; '

.Fig.é-is a diagram illustrating another embodiment of an iso-
thiocyanate gradually-releasing sheet according to the present
invention; and

Fig.5 is a diagram illustrating a further embodiment of an iso-
thiccyanate gradually-releasing sheet according to the present
inventiecn. |

THE BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will now be described in detail by way of

particular examples, but is not limited te_th
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‘terephthalate film 34 having a thickness of 25 [err]mwas |aninated to the
coated surface of the lamnate 33 to provide a gradulally releasing sheet.
*The rel easing of the allyl iso-thiocyanate was exanm'ned, and the result
showed that the rel easing mas.sustaiﬂgg, for about 60 hours at a release
rate of 0.14 g/nferr]- hr. exanple A sel f-adhesi ve sheet was
produced, in accordance wth the '

Example 1
There was prepared an ethyl acetate solution containing 40 % by
weight of a copolymer formed of 97 & by weight of 2-ethylhexyl agzylate
and 3 & by weight of acrylic acid. An isccyanate-based cross-linking
agent was added in an amcunt of 1 % by weight to the solution, and the
mixture was applied ontc an aluminumadeposited polyester £ilm. The
resulting material was dried for 2 minutes at 100 °C, thus producing an
self-adhesive sheet with its adhesive layer ha%ing a thickness of 30y nm.
Purther, the adhesive layer was impreganted with a stock solution of an
allyi ise-thiocyanate aﬁ room teméefatur@,_thezeby preparing a self-
adhesive sheet containing 10 § by weigﬁt of the allyl iso-thiccyanate
in th@ladh@sivge.An aluminum-deposited polyester film treated on one
side with a siii@@n@ was laﬁinaﬁeﬁ to the selfmadhésive sheet to provide
a self-adhesive article having a release £ilm thereon.
Example 2 | |
' a gélfeadhesive article having a release film thereon was produced
in the same manper as in Example 1, except that 0.1 % by weight of the
éllyl iso-thiccyanate was contained in the adhesive.
Example 3 | _ |
2 self-adhesive article having a release film thereon was produced
in the same manner as in Examplail, except that 25 % by weight of the
allyl ise-thiccyanate was contained in the adhesive.
Example 4
A self-adhesive arﬁicle having a release film thereon was produced
in the same manner as in Example 1L, except that S0 % by weight of the
allyl isc-thioccyanate was centained in the adhesive.
Exampie 5

Dissolved in toluene were 100 parts of a stylene-iscprene-stylene
[REPLACEMENT SHFRT
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23 configuration shown in Fig.1l, by permtting an allyl iso-thiocyanate
to be contained in an anmount of 10 % by weight in a self-adhesive article
whi ch was nmade by addi ng an iso-cyanat e-based cross-linking agent in an
anount of 1 % by weight to a copolyner acrylic adhesive fornmed of 97 % by
wei ght of 2-ethyl hexyl acrylate and %596by wei ght of acrylic acid. A |oaf
of bread and a boiled rice were placed into a polyethylene sack (120 nm x

Shoer Ssbeooe e bl S RS e 8

sheet vvas peg fd@%];ifpérq@l m’flitsmp%ggxgt?s @'Ehe {ag Y ié*ngmmon P00 made
by Arakawa Chemistry K.K.). The resulting solution was applied't@.an
alJuminum-deposited polyester £ilm, and dried for 2 minutes at 100°
thereby producing a self-adhesive sheet with its adhesive layer having a
thickness of 30y m. Purthex, theladhesive layer was impreganted with a
.st@ck solution of an allyi-isa=thiccyanate at room temperature, thereby
pé@paring a self-adhesive sheat containing 8 § by weight of the allyl
iso—thiocyanate. An aluminum—-deposited polyester f£ilm treated on one
gside with a silicone was‘laminated to the self-adhesive sheet to
provide a self-adhesive article having a release film therecn.
Example 6

A gglutign of Zaethylhgxylmac£yiatg acrylic acid copolymer in ethyl

aéetat@, prepared in the same manner as in Example 1, was applied onto
a release.surface of an aluminum-deposited polyester film having one
side treated with.a release agent, and was then dried for 2 minutes at
1806 °C., .th@r@by producing a self-adhesive sheet with its adhesive layer
having a thl@kness of 25y m. This sheet was laminated to a non-woven
fabric. Further, an adhesive layer having a thickness of 25y m was
§@parét@1y formed on a release surface of an aluminum~-deposited
p@ly@ster film treated on cne side with a release agent, and was
impregnated with an allyl LSOmthlocyana te at room temperature. The non-
woven fabric side of the self-adhesive sheet/non-woven fabric laminate
and the adhesive side of the self-adhesive sheet impregnated with the
allyl iso-thiocyanate were laminated to each other, thereby providing a
double-sided self-adhesive article containing 10 % by we;ght Of“the
allyl iso-thiocyanate. 5 ACEN

Cemparative Example 1




Sheet was affixed to the polyethyl ene sack fromthe ouitside. This sack
was left to stand at roomtenperature. After two weeks, with regard to the
t oaf of bread, no variation was observed, and with regard to the boiled
rice, a noisture condensation was only observed on an inner surface of the
sack. As a control, a |oaf of bri&d and a boiled rice were placed
into a polyethylene sack which was then sealed, in the sanme manner as in
Exanpl e 16. This sack was left to stand at roomtenperature wthout
af fixing of toeimehklssidkess airpatet, td1adhesivl leyenfuB o5 ydnyas Fomgid
wer e devel oped on the |oaf of bread, and after 10 days, these fungi were
spreaded gaven dhmisubsiepositdd podpester fathacndoh s$toxcd saflubion of an
allyl isowthiccyénate was applied to the adhesive layer to provide a
self-adhesive sheet. This sheet is laminated to an aluminum-deposited
£ilm treated on one side with a flucrine-based release agent, thereby
providing a self-adhesive article having a release film laminated to the
aluminum-deposited £ilm.
Comparative Example 2
A double sided selﬁ«a&hesive'article'was produced in the same
 manner as in Example 6, except that the adhesive layer was impregnated
with no allyl iso-thiocyanate.
Then, the adhesion (according to JIS 20237) was measured for the
self-adhesive articles produced in Examples 1 to 5 and Comparative

Example 1, thereby providing results as given in Table 1 below.

Table 1
'Efémple Adhesion {(g/25 mm, égainst SUS)
1 . 900
2 | 1,200
3 650
4 160
5 1,350
C@mparative.ﬁxampie
1 0

As apparent from Table 1, it can be seen that each of the self-
adhesive articles produced in Examples 1 to S has an adhesion property,
even if the allyl isc-thiccyanate is contained therein at a high
cencentration, and this enables the formaticn of a sheet from these

articles, the affixing thereof to an cbject and the lamination thereof.
03J.14% 2000 g




bread. Wth regard to the boiled rice, on the other hand, fungi were

devel oped thereon after 4 days, and the rice was rotted to have no trace
of original farmafter 10 days. Exanple 17 A sel f - adhesi ve sheet
simlar to that in Exanple 16 was cut into a piece of 5 cmx 5 cm and the
rel ease sheet was peeled off therefronk? Then, the cut piece was affixed to
a central portion of an outer surface of a polyethyl ene package of each of
t hree packs of boiled noodles. In

on the contrast, it can be seen that when the silicone adhesive
insoluble in or inswellable by the allyl iso-thiocyanate is used as the
adhesive, the resulting article has no adhesion property, because. the
allyl iso-thiocyanate remains as liquid on the surface of the adhesive
and the surface of the release £ilm.

- The $ residue of the allyl iso-thiocyanate, when the self-adhesive
article having the release film and produced in Example 1 was left to

stand at room temperature, was measured to provide results as given in

Table 2.
table 2
Residue §%
— Lapse of time {day) N
Example  after I day after 3 days alfter / days aiter 15 days
) l ! 99:3 9900 ' 98.2 9607

As apparent from Table 2, it can be seen that even if the self-
.adhesive article is‘leﬁt to étand at room temperature, the
'V@latilizati@n ef the allyl iso-thiocyanate can be reduced to the
minimum by the fact that thé self-adhesive article assumes the form as
in Example 1. |

Then, using the double-sided self-adhesive articles produced in
Example 6 and Comparative Example 2, ﬁwo veneers each having a
thickﬁ@ss of 5 mm ﬁere laminated thereto. The resulting laminates were
left to stand in a 70 % Rh atmosphere at 25°C, and the procpagation of
fungi thereor was cbserved with the lapse of time. As a result, when
the double sided self-adhesive article produced in Example € was used,
jittle generation of fangi was cbserved even after one month, whereas
when the double sided self-adhesive article produced in Comparative
Example 2 was used, fungi were generated on a portion of the laminate

after cne week, and the fungi were spreaded over the substantially
REPLACEMENT SHEET
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24 addition, three packs of boiled noodles wth no selftadhesive sheet
affixed thereto were prepared as a control. The six packs in total were
‘'stored at roomtenperature, and after 7 days, variations in freshness

t hereof were conpar ed. The result of observation was as given in
Table 4. A distinct freshness-nmaintai &Bng effect due to the affixing of
the allyl iso- thiocyanate containing self-adhesive sheet was observed,

given in Table 4. _ . Table 4
entire surface of the laminate after two weeks.

Then, the release film of each of the self-adhesive articles having
the release £ilm and produced in Examples 1, 3 and 4 was peeled cff and
left to stand in a 500 cm® stainless container, so that the adhesive
surface cannot come into contact with an inner wall of the container.

- The concentration of the allyl isc-thiocyanate in the container wés‘.
measured with the lapse of time by a gas éhreﬁatchaphy. The result
showed. that each of the self-adhesive a:tiéles released the allyl iso-

. thiccyanate rapidly, so tha£ the éoncentraticn of the allyl iso-
thioceyanate in the sealed container was kept constant, as shown in
Fig.2. |
.Example 7

There was prepared an eﬁhyllacéﬁat@ sclution containing 40 $ by
weight of a copolymer formed of 97 %'by weight of 2-ethylhexyl acrylate
.aﬁd 3 % by weight @f acrylic acid. An iso-cyanate-based cross-linking
.ag@nt was added in an amount of 1 % by weight to the soclution. The
resulting mixture was applied to a polyester £ilm having a thickness of
38y m and dzied for one minﬁt@ at 100 °C to form an adhesive layer of 30
pm. Then, an allyl iseethiocyanaﬁe was applied to the adhesive layer in
a room t@m@eratuz@ condition by a gravure coating (using a gravure
m@éh: Lattige 126 Mesh made by aAsahi Roll, Corp.), so that the allyl
iso~thiocyanate was contained in the adhesive layer. The resulting film
was laminated to a polyethylene film having a thickness of 50um to
produce an allyl isoéthiacyanate containing sheet.

Example 8

An acrylic adhesive layer of 30y m was formed on a polyester £ilm

having a thickness of 38 ym in the same manner as in Example 7. Then,

using a Mayer bar, the adhesive surface was ccated with an allyl iso-

as



"Sanpl e Result of observation change of col or

Foul snell After 3 days after 7 days after 3 days after
-7 days group with 0/ 3 1/3 0/ 3 0/ 3
sel f -adhesi ve sheet affixed Control group 1/3 3/3

2/ 3 3/3 * change of color ekPrenmely in part Exanple |1

Twel ve snmal |l rice cake packs each placed into a polyethylene sack were
divided into four groups each conprising three rice cake packs. One group

was used @gicavaRitd Olso fndY kRat £yl A86-tMildeyhesed dakOctntinkl 8F takher
groups, an allyl iso-thiocyanate containing self-adhesive _

adhesive layer. The resulting film was laminated to a polyester f£ilm
treated with a release agent and having a thickness of 38 y=m to provide
a self-adhesive sheet containing the allyl isc-thiocyanate.
Comparative Example 3 _

An iso-cyanate-based cross-iinkiny agant was added in an amount of
1% by weight'tc an ethyl actate soclution containing 40 % by weight of ¢
copolymer formed of 97 % by weight of 2-ethylhexyl acrylate and 3 § by'
welght of acrylic acid, and'an aliyl iso-thioccyanate was added to the
sgl@ti@nlin an amount of 20 parts éy weight pe:-i@@ parts of éhe 
solution. The resulting mixture was ap?liad to a polyester film having
a thickn@sé of 38 ;gﬁ and dried for 1 minute at B0°C to form an adhesive
layer of 30um. The resulting film ﬁas laminated to a polyethylene £ilm
having a thickness of 50 ym to provide an allyl iso-thiocyanate
_containing sheet.
'C@mpargtive Example 4

Added to an emulsion solution containing 65 § by weight of a
copolymer formed of 97 % by weight of 2-ethylhexyl acrylate and 3 % by
welght of acrylic acid was an allyl isc-thiocyanate in an amount of
32.5 parts'by weight per 100 parts by weight of the solutien. The
r@sulﬁing mixture w&s applied to a polyester film having a thickness of
38 ym and dried for 1 minute at 80°C toc form an adhesive layer of 30y
m. The resuiting £ilm was laminated to a polyester film treated with a
release agent and having a thickness of 38 gm to provide an allyl iso-
thioecyanate containing sheet.

Then, the content of each of the allyl isc-thiocyanates in Examples

7 and & and Comparative Examples 3 and 4 was measured to provide

" SHEET

results as given in Table 3.




sheet simlar to that in Exanple 16 was affixed to a central portion of
wrapping filmof each group under conditions given in Table 5.
Table 5 Test No. Si ze of self-adhesive sheet (cnferr])
(1) 3 (2)

(3) 2¢ 7 4)
0 (Cbntrol)

The content was determined by cutting a sample sheet into a piece
having a size of 20 cm x 10 cm, leaving the cut piece to stand in an
atmosphere at 40°C under 10 Torr for 48 hours using a vacuum drier,
remcving the allyl iso-thiccyanate, and finding the content from the

resulting variation in weight and the amount of adhesive applied.

Table 3
Example Content of allyl isc-thiccyanate (%)
7 ' | 19.19
8 28,26
Comparative Example
3 | . .11

4 o 0.23
Example 9 o |
an a@rylic adhesive layer 11 containing 20 % by weight of an allyl
. ls@ath;@cyanate was ﬁ@rm@d on a deposited surface 10a of an alumlnume
. deposited galyethyiene terephthalate £ilm 10 hav;ng a th&ckness of 25y
m, as shown in Elges. The resulting film and ‘a polyethylene film 12
having a thickness of Gﬁggm.wérellaminated to each other to provide a
gradually releasing sheet.

The releasing of the allyl isééthiocyanat@ was examined, and the
result showed that-the releasing was sustained for about cne hour at a
release raté of 10.6 ¢g/m* - hr. .

Example 10

A graduall? releasing sheet was produced in the samé manner as in
Example 9, except that the polyethylene in Example § waé repiéced by a
polyethylene terephthalate £ilm having a thickness of 16y m.

The releasing of the allyl iso-thiccyanate was examined, and the

result showed that the releasing was sustained for about 36 hours at a

a



25 Each sanple was stored for long tinme at roomtenperature, and the °
test was carried out for the followng itens: 1) The condition of fungi
-devel oped: after 1 day, 3 days and 7 days from the affixing 2) The
remai ni ng odor of nustard: after 1 daﬁ and 7 days fromthe affixing
The test results were as given in TaBtte

Table 6 Test Test result group

Appear ance Rermai ni ng nmustard odor** No, After 1 day
after Fedgpse atecPf A28, 8/™a1 e 1 day after 7 days

Example 11

A gradually releasing sheet was produced in the same manner as in
txample 9, except that the polyethylene in Example 9 was replaced by a
polyethylene tezephthaiata £ilm having a thickness of 50y m.

The releasing of the allyl iso-thiccyanate was examined, and the
result showed that the releasing Qas sustained for about 105 hours at a
release rate of 0.09 g/m® -« hr.

Example 12

A.gzadually'teleaéi@g sheet was produced in the same manner as in
Exam@le 8, except that the polyethylene in Example 9 was replaced by a
polypropylene fllm having a thickness of 60 ym. .

The releasing of the allyl iso-thiccyanate was examined, and the
é@sult showed that the releasing was sustained for about 12 hours at a‘
release ;at@ ef @,83-glmao hr.

"BEzample 13

é.gradﬁally releasing sheet was produced in the same_mannéz as in
Example 9, except thét the pblyethylene in Bxample 9 was replaced by an
aluminum—deposited gclyethylene'terephthalate film having a thickness
of 25pm. - |

The releasing of the allyl isc-thiocyanate was examined, and the
result showed that the releasing was sustaime& for about 2%00 hours at a
release rate of 0$.003 g/m®* -.hr. |
Example 14

An acrylic adhesive layer 21 conéaining 20 % by weight of an allyl
iss-thiocyanate was formed on a deposited surface 20a of an aluminum-
deposited polyethylene terepht halate f£ilm 20 having a thickness of 254

m, a8 shown in Pig.4. The £ilm was laminated tb a wood free paper 22

D2 va% onng é g




+ + P

+ Fungi

devel oped in part There was no ¢

foll ow

+ 2
+ 3

+ 4

+ ( control) * Judgenent of the appearance is as follows:
wer e devel oped over the subs%gntially entire region + Fungi were

nge ** Criterion of judgnent is as

+ There was odor of nmustard There was a little odor of nustard

{Konywrap White 100 g/m® made by Lintec Cerp.). The adhesive surface of
a sheet comprising an acrylic adhesive layer 24 formed on a
polyethylene film 23 having a thickness of €0y m was laminated to the
paper surface cf the resulting laminate to provide a gradulally |
releasing sheet having a nerve.

The releasing of the allyl isabﬁhi@cyanate was examined, and the
result showed that the releasing was sustained for about @ne'hour at a
release rate of 9.5 g/m®* - hr.

BExample 15 _
An a@rylic'adhesive layer 31 was formed on a deposited surface 30a

of an a@uminumed@@@sitéd.p@lyethylenejtexephthalat@ film 30 having a

~ thickness of 25um, as shown in ¥ig.5. The £ilm was laminated to a

paper 32 (Linter ?é%@i 1£1~145 made by Taihei Paper Co., Ltd.) to
?repar@d a laminate 33.

Then, an allyl iso-thiocyanate was dissoclved in a polybutene

- {Nisseki Polybutene HVELQG made by Nippon Oil Co., Ltd.)}, so that the-

@@nc&ntrati@n of the allyl isc-thiocyanate was of 5 % by weight. This
solution of allyl iso-thideyanate in the polybutene was applied to the
paper surface @f the laminate 33, and then, ‘an adhesive surface of a
she@ﬁ having an acrylic adhesive layer 35 formed on a polyethylene
terephthalate £film 34 haﬁing a2 thickness of 25 u m was laminated to the
ccated sﬁzface ef the laminate 33 to provide a gradulally releasing
sheet.

The releasing of the allyl isc-thiccyanate was examined, and the
result showed that the releasing was sustained for about 60 hours at a
release rate of 0.14 g/m* - hr.

Exanple 1§

A self-adhesive sheet was produced, in accordance wiy:

03 JAN 2000




There was no odor of nustard In the group with the allyl
i so-thiocyanate containing self- adhesive sheet affixed, the devel opnent
-of fungi was inhibited in propotion to the size of the sheet. On the other
hand, the:odor of nmnustard was sensed jn all of the groups (1) to (3) after
-1 day, but was reduced after 7 days t© such an extent that it could not be
al ready sensed, which indicates the odor of this degree little exert an
configuration shown in Fig.l, by permitting an allyl iso-thiccyanate to
'be contained in an amcunt of 10 % by weight in a self-adhesive article
which was made by adding an iso-cyanate-based cross-linking agent in an
amount of 1 $ by weight to a copolymer acrylic adhesive formed of 97 %
by weight of 2-ethylhexyl acrylate and 3 % by weight of acrylic acid. a
lcaf of bread and a boiled rice were placed into a polyetﬁylene sack
. (320 mm x 85 mm % o,ca mm) which was then sealed. Subsequently, the
self-adhesive sheet was cut into a piece having a size of 2 cm x 2 cm,
and the release sheet was éeeled'cff from the cut piece. The resulting
sheet was affixeé'tc the Fplyethylene sack from the ouitside. This sack
was left to stand at ?o@m'tempegature; after two weeks, with regézé to
‘the locaf of bread, no variation was cbserved, and with regérd to the
boiled rice, a melisture condenséticﬁ was only observed on an inner
'gurface of the sack. .
As & contrel, é.loaf of bg@ad_gnd a boiled rice were placed into a
' p@ly@thyleme sack which was then sealed, in the same manner as in
'Examplg 16. This sack was left to stand at room temperature without
affizing éf the,selfwadhesife sheet thereto. After about 5 days, fungi
were developed on the loaf of bread, and after 10 days, these fungi
were spreaded over the substantially entire surface of the loaf of
br@aﬁ. With regazd't@-the boiled rice, on the cther hand, fungi were
developed thereon after 4 days, and the rice was rotted to have no
trace of original form after 10 days.
Example 17
& self-adhesive sheet similar to that in Example 16 was cut into a
piece of 5 cm % 3 cm, and the release sheet was peeled off therefrom.

Then, the cut plece was affixed to a central portion of an ocuter surface

of a polyethylene package cf each of three packs of boiled ncodles. In

IREPLACEMENT SHEET
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26 I nfluence to the food taste. Possibility of industrial Application
Wth the biocidal self-adhesive and the process for producing the sane
-according to the present invention, the iso-thiocyanate can be supported
at a high concentration and noreover, &he sel f-adhesive article can be
properly affixed to a desired pl ace i any formsuch as sheet, tape and
| abel forns by utilization of the adhesion property of the adhesive,

thereby effectively utilizin e ri ost i cidal and
i or ob) OIS ShEPE ckSr o pLies aroeg arire e sl etk sRlY oy
met hods afﬁ% xéé'ct% @8£8 e'}g épeepax%a é?' O%ﬁ@?éf. 'Tﬂe six packs in %otal were
st@red at rcom temperature, and after 7 days, variationsg in freshness
thereof were com@ared.
The result of observation was as given in Table 4. A distinct
freshness-maintaining effect due to the affixing of the allyl iso-

thiocyanate containing self-adhesive sheet was observed, as given in -

Table 4.
Table 4
Sample Result of observation _ :
. “Change of color Foul smell
Aﬁterj} days after ./ days  after 3 days alter /days
group with - 0/3 /3 0/3 - 0/3
self-adhesive :

.sheet affixed

é@ntz@l group 1/3 3/3 273 . 373

#* change.of color extremely in part
Example 18 |

Tﬁelve small rice cake.yacks each placed into a polyethylene sack
were divided int@'foﬁr gr@upé each cémprising three rice cake packs.
One gr@up wag used as a contzel.(ﬁntreated), and with regard to the
three other groups, an allyl lsOEtthcyanate containing self-adhesive
sheet similar to that in Example 16 was affixed o a central portion of

a wrapping film of each group under conditicns given in Table §.

| Table §

Test No. Size of self-adhesive sheet (cm?)
(1) 3 ‘
(2) 5
{3) 7

D2 oane 2900

(4} 0 {(Control)




*clathration to a cyclodextrin and for adsorbing the iso-thiocyanate to a
porous carrier such as a clay mneral, a slight anount of the iso-
-thiocyanate is nmerely contained in the final formof the sheet, but also
the cost of the sheet is very high. On the contrast, with the iso

t hi ocyanate gradual | y-rel easi ng shee®5of the present invention, a |large
amount of the iso-thiocyanate can be contained in the sheet and further,

the oradual giel Gaspil vl btdes eok i Hey AR Gl SoBRSaFarlst, 3AdlIdeon, (he

cost can be mnim eading to an i'nexpensive article. n the case
of the YigkOpadilcar¥f6diRcPB6K ied2800kasg {dodemark), it is necesaary to

conduct the packing in the packing line together wth the material to be
packed,; pRfet fras eabnldig EiNg R @évellepdi:r after 1 day, 3 days and 7 days from
. the affixing ' |
2) The remaining odor of mustard: after 1 day and 7 days from the
affixing

The test results were as given in Table 6.

Table 6
Test _ ~© Test result
group Appearance™ Hemaining mustard odor**
No. aftér | day akter 3 days _aitex 7 days —after L day after 7 days
i - Co- % - -
2 = - + _ + .
3 - _ . - T - + -
4 = . + +
{control) :

* Judgement of the épgeazanse is as follows:
‘¢ Fungi were developed avéﬁ thé substantially entire region
+ PFungl were developed in part

= There was no éhang@

#% Criterion of ju&gment is as folldw;
* + There waé odor of mustard
+ There was a litﬁl@ cdor of mustard
- There was no odor of mustérd

In the group Qith the allyl iso-thiocyanate containing self-

adhesive sheet affized, the development of fungi was inhibited im
proportion to the size of the sheet. On the other hand, the odor of
mustazd was sensed in all of the groups {1) to (3) after 1 day, but was

reduced after 7 days to such an extent that it eould not be already

sensed, which indicates the odor of this deéree little exert an
[REPLACEMENT SHEET
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tightness are required for packing. On the contrast, with the self-
adhesive sheet for sterilizing the material to be packed and for

.mai ntaining the freshness of the nmaterial to be packed according to the
present .invention, even if a small apgunt of the iso-thiocyanate is

| eaked, the iso-thiocyanate is reple%%shed fromthe self-adhesive sheet.
Therefore, the sterilizing and freshness-naintaining effects can be

exhi bi tEﬁg‘jﬂ%&l&écé@e%éyﬁwavggséé. the air-tightness is small. Further,

Possibility of Industrial Application

With the biocidal self-adhesive and the precess for producing the
same according to the present invention, the iso-thioccyanate can be
- supported at a high concentration and morecver, the self-adhesive
article can be properly affixed to a qésired place in any form such as
sheet, tape and label forms by utilization of the adhgsi@n property of
the adhesive, thereby effectively utilizing the bacteriestatic,
.bactericidal and microbi@cidal.ptapezties of the iso-thioccyanate.

In the pricr art methods for incorporating the isc-thiecyanate in
clathration to a cyclodextrin and f@f adsgrbing.th@liso@thioéyanate to
a g@ﬁ@ué-carﬁier such as a clay-minexa;, a slight amount of the ige-
thiceyanate is merely contained in the final form of the sheet, but alsc
the cost of the sheet is very high. On;the contrast, with the iso-
thiceyanate gradually-releasing sheet.@f the present invention, a large
-amount of the iso=thioeygnate can be contained in the sheet and
fﬁrth@f, the gradual releasing of the iso-thiccyanate is possible. In
additien, the cost can be minhimized, leading to an inexpensive article.

In the @ase.@f the pricr art vacuum pack and Ageless (Trademark),
it is-ne@esaary to conduct the packing in the packing line together
with the material to be packed, and the sealability and the air-
tightness are regquired for packing. On the contrast, with the self-
adhesiye sheet for sterilizing tﬁe material to be packed and for
maintaining the freshness of the material to be packed éccoréing te the
present invention, even if a small amount of the iso-thiccyanate is
leaked, the iso-thiccvanate is replenished from the self-adhesive
sheet. Therefore, the sterilizing and freshness-maintaining effects can

be exhibited sufficiently, even if the air-tightness is small. Further,

REPLACEMENT SHEET
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- 27 the time for affixing of the sheet need not necessarily be in the
manuf acture line, and even if the sheet is affixed after buying of .a food
. product- by a general purchaser, the sane effect is obtained.

27

the time for affixing of the sheet need nct necessarily be in the
manufacture line, and even if the sheet is affixed after buying of a.

food product by a general purchaser, the same effect is obtained.
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Cains 1. Use of an isothiocyanate in a self adhesive |ayer, wherein an
adhesive is inpregnated with an isothiocyanate to hold the l|atter therein,
sai d adhesi ve consisting essentially of a polyner, which is soluble in or
swei | abl e by the Tsot hi ocyanate. 28 Use of an isothiocyanate in a self
adhesi ve | apgs e claim1l1, wherein said adhesive is an acrylic
copol yner = m}ﬁ{jmulﬂuﬂﬂuer of an.alkyl acrylate or nethacrylate
nononer haV|ﬂg Y d&r oré& carbon atons in an al kyl group, and a nonomer
which is copolynerizable wit said nnnoggr 3. Use of an isothi ocyanate
in a self adhesive article, wherein a8 adhesive | ayer according to
claiml1l or 2 is applied to at |east one surface of a base naterlal

An i sot hi acyan adua| rel aS.I N risin hl. oc anat e
SUpport 1 ngt-acnalie, 8 [, BetalshBpaRoin 8, wfl aahesfié Byef Herefl o AERSHEH

i sot hi ocyam@twmamhanlmthi@aymw moshﬁétthahﬁem rtherein, isaidt tdimmyarmﬁasﬂng
permeat | 0%3&%85@%9 bt b BeiyRikz Slvmich is soluble in or swellable by the isothiocyanate.

2, Use of an isothiocyanate in a self adbesive layer according to claim 1, wherein
said adhesive is an acrylic cdpolymer whick is a copolymer of an alky! acrvlate or
methacrylate monomer having 4 or more carbon atoms in an alkyl group, and a
monomer which is copolymerizable with said monomer.

.3 Use of an isothiocyanate in a self adhesive article, wherein a self adhesive layer
according to claim 1 or 2 is applied to at least one surface of a base material.

4, An isothiocyanate graduéﬂly«:eleasimg sheet comprﬁsing an isothiocyanate
supporting adhesive layer which is ‘covered, on its opposite sides, wnﬂh an
ﬁsaﬂﬁ@cyaxm&impmmeablle barrier sheet and/or an isothiocyanate permeation
controlling sheet. - | S

3. An isothiocyanate gradually-releasing sheet accoréring to claim 4, wherein said
isothiocyanate supporting adhesive layer is formed of an adhesive which is impregnated
with an isothiocvanate to hold the Jatter thereim.

6. An isothiocyanate gradually-releasing sheet according to claim 4, wherein said
isothiocyanate supporting adhesive layer is formed of a paper or a non-woven fabric
whick is impregnated with an isothiocyanate to hold the latter therein through the
medium of a low volatile oily liquid, wherein said paper or non-woven fabric is
covered, on its opposite sides, with an adhesive.

7. An isothiocyanate gradually-releasing sheet according to any of the claims 4 to
6, wherein said sheet has ome surface covered with said barrier sheet and the other
surface covered with said controlling sheet

8. A self adhesive sheet for sterilizing a material to be packed and maintaining the
freshness of the material, comprising, '
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5. An i sot hi ocyanat e gradual | y-rel easi ng sheet according to claim4,
wherein said isothiocyanate—supporting adhesive layer is fornmed of an

"adhesi ve which i ed wth an isothl ocyanate to hold the | atter

t her ei n. WLEEM! il m&@ﬂcyan%e gradual y-rel easi ng sheet according to
claim 4, | ocyanat e supporting adhesive layer is fornmed of
a paper or a non- vvoven fabric which is inpregnated with an i'sothi ocyanate
to hold the latter therein through the - nediumof a low volatile oily

l'iquid, wherein said paper or non-woven fabric is covered, on its opposite
si des, - wi t h amadhthiveilayer nmpmgnameérmm@mhsmhmma& gr h@ﬂdaﬁﬁnbﬂammlthmnmg sheet

accordl I ‘,y\/(r)b% rface
covered w %T% sal d %a% :blﬁseé; Sgiéé??fa%ﬁrgg tEﬁ@ e%ébgu face cg%ggﬂg@a\%%héy

cont r ol §9mpgreshiocthe packagingmaterial fon thesmaerishede paskagederi | i zing a materi aI
to be packed and maintaining the freshness of the material, conprising,

9. A self adhesive sheet according to claim 8,

wherein said adhesive layer is formed of a copolymer of an alky! acrylate or
methacrylate monomer having 4 or more carbon atoms in an alkyl group, and a
monomer which is copolymerizable with said monomer.

10. A self adhesive sheet according to claim &,
fusther including an isothiocyanate-barrierable release sheet laminated to said
adbesive layer. -

11. A method for sterilizing and freshness maintaining a material to be packed,
comprising

affixing a sterilizing and-freshness maintaining self-adhesive sheet according to
any of the claims § to 10 to an outer surface of a packing material for a material to be
packed.

12. A process for producing a biocidal self adhesive comprising the steps of,
forming an adhesive layer from an adhesive consisting essentially of a
copolymer, which is soluble in or swellable by an isothiocyanate, and
impreguating said adhesive layer with the isothiocyanate.

13. A process according to claim 12,

wherein said adhesive is an acrylic copolymer, which is a copolymer of an alkyl
acrylate or methacrylate monomer having 4 or more carbon atoms in an alkyl group,
and a monomer which is copolymerizable with said monomer.

-.n..REPLA@V T HRE,
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an adhesi ve | ayer inpregnated wdth'an'isothiocyanate to hold the latter
therein and nounted on a base sheet: having:-a |ow perneability to the

i.sot hi ocyanate as conpared to the packaging material for the material to be

packaged. - . 9. A sel f adhesive sheet according to claimS8,

wherein said adhesive |layer is formed Qf a copolyner of an al kyl acrylate
or met hacryl ate nononer having 4 or nmor® carbon atons in an aIkyI group,
and a nmononer which is copolynerlzable with said nonomner. A sel f
adhesi ve sheet accordin to c ai

Vi
oot ocyanat - nabreiente Pubsdlel i eI MR v

packed, ABSTRACT OF THE DISCLOSURE

An self-adhesive article which is produced by forming an adhésive
laﬁer £rom an adhesive consisting essentially of a polymer of which is
scluble in or swellable by an isc-thiocyanate, impregnating the adhesive

'1ay@t with an isc&thiQGYanate to provide a biocidal self=adhesive, and
applying the bi@cidgl self-adhesive to at least cne surface of a base
material. A high concentration of -the isc-thioccyanate can be ﬁelﬂ in the
adhesive_lgyer, and the ‘self-adhesive article is put to uses intended
for the_ggrpgse of pﬁqviding baétericidal, fungicidal and microbiocidal

effects in building and focdsrélated fields and the like.
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“conpri sing affixing a sterilizing and freshness naintaining

sel f - adhesi ve sheet according to any*of.:the clains 8 to 10 to an outer
.surface of a packing material for-a material to be packed. 12. A process
for producing a biocidal self adhesive conprising the steps of,

form ng an adhesive layer from an adhesive consisting essenially of a
copol yner, which is soluble in or smelhable by au i sothi ocyanate, and

- inpregnating said adhesive |ayer with the isothiocyanate. 13. A
process according to claim12, wherein said adhesive is an acrylic
copolynmer, which is a copolyner of an alkyl acrylate or methacrylate
nononmer having 4 or nore carb ato n al kyl group, and a nonomer
“which is copol ynerizabl e mnth ggnoneﬁ. :
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Fig. 3
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| Fig. .5
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