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_ADHESIVE TAPE S " .. -AND Bl ODEGRADABLE ADHESI VE LABEL
ELELD OF THE INVENTICN ' The present invention relates to an
athesi ve tape and ‘an adhesive | abel each of which conprises a
substrate in the formof a tape, g filmor the Iike and an -adhesive
| ayer provided on said substrate. More particularly, the- 10 invention
relates to a bi odegradabl e adhesi ve tape and a bi odegr adabl e adhesi ve
| abel each of which can be degraded ctRy,eM crobes when discarded in the
soil so as not to-exert bad ianueﬁ%E‘Uh the natural environnent.
15 ' BACKGRCU%?OSEGEHEAEHMENBhE§IVE TAPE Adhesi ve t apes
and adhesive | abel s each of rises substrate in the form of
a.tape, a film etc. ) ﬁ&bﬁg&ﬁﬁ@yﬁlﬁayﬁﬁ3§fWEm£hﬁELthe substrate
ar e- :
5 FIELD OF THE INVENTION
The present invention relates to an adhesive tape and
an adhesive label each of which comprises a substrate in
- the form of a tape; a film or the like and an adhesive
fﬁﬁ' _ .

layer provided on-said substrate. More'particularly, the
10 invention relates to a bioaegradable adhesive tape and a

biodegradable adﬁesive label each of which can be degraded

by microbes when discarded in the soil so as not. to exert

bad influence on the natural environment.

15 ~ BACKGROUND OF THE INVENTION
| Adhesiveltapes and adhesive labels each of whieh
comprises a substrate in the form of a tape, a film, etc.
and an adhesive layer formed on the substrate are.
conventionally known.

20 Examples of the adhesive tapes include a single-sided
adhesive tape coﬁprising a release agent layer formed on one
surface of an adhe51ve tape substrate and an adhesive layer
formed on the other surface of the substrate; and a double-
sided adhesive tape.comprising'a deuble—sided adhesive tape

25 main body which has an adhe51ve tape substrate bearlng N "

adhesive layers on both surfaces bhereof and ‘a double 31ded

release tape having a release tape substrate bearlng



conventionally known. 20 Exanpl es of the adhesive tapes include a
si ngl e- si ded adhesi ve tape conprising a rel ease agent |ayer forned on
one surface of an adhesive tape substrate and an adhesive | ayer
formed on the other surface of the substrate; and a doubl e- si ded
adhesi ve tape conprising a doubl e-sided adhesive tape 25 main body which
has an adhesi ve tape substrate beating adhesi ve | ayers on both

surfaces thereof and a doubl e-si ded rel ease tape having a rel ease
t ape substrate bearing

rel ease agenFﬁ%ﬁﬁﬁ%;%ﬂ?Qiﬁ%?%ﬁﬁ?éEb?OFWngﬁf?cﬁﬁiEHereOf'aﬁﬁéféé to one of
the surfaces of the adhesive e nai . . hesi ve
tapes are st GEFSS 9P (HE rﬁf[r < asélrrkgcersololgg%%gr ﬁggegﬁvvevi ﬁ%?%gﬁ\gﬁglse

t apes around&> per core or a plastic core. In the case of the
si ngl e-si ded a esi ve tape, the adhesive tape itself is rolled up via
Its rel ease RN VEvS LA de AYIRY W IRy ehe aagKlet odirectly

5 rolls formed by winding those tapes around a paper core or
a plastic éofe. In the case of the single-sided adhesi?e
tape, the adhesive tape itself is rolled up via its release
agent layer so that.the adhesive layers -are not directly
brought into contact with each other. In the case of the

10 double-sided tape, the double-sided adhesive tape main body
is rolled up via the release tapé so that the adhesive
layers are not directly brought into contact with each
other.

Examples of the adhesive labels include an.adhesive

15 1label which comprises an adhesive label main body having an
adhesive label substrate and an adhesive layer laminated
thereon and a release sheet having a paper sheet and a
release agent layer provided thereon, in which the adhesive
layer of the adhesive label main body is adhered to the

20 release agent layer of the release sheet.

For the use of the adhesive label of this type, the
adhesive label main body is released from the release
sheet.

As the substrates of the adhesive tapes and the

25 adhesive labels referred to the above, plastic substrates

have been mainly used conventionally. For the disposal of



brought into contact with each other. In the case of the 10 doubl e-sided
t ape, the doubl e-si ded adhesive tape nmain body Is rolled up via the
rel ease tape so that the adhesive | ayers are not directly brought into
contact with each ot her. Exanpl es of the adhesive | abels

I nclude an adhesive 15 | abel which comprises an adhesive | abel main body
havi ng an adhesi ve | abel substrat'e and an adhesive layer | am nated

t hereon and a rel ease sheet having a paper sheet'and a rel ease agent

| ayer provided thereon, in which the adhesive yer of the adhesive

| abel main bo‘ﬁ?el%o%m?%‘%% AMES NP IR fé’é’rﬁ vayéabﬁf § RF5EA ease

sheet . For the use of t dhe Ive | ahel thi.s type, the
adhesi ve | abefS%mi WHHITTT s IF%*%%%E il A He 'dBi1. ‘sheet .

e e st e gt L0, ool v e, ai‘rgvolhﬁe%%%e Bt ool
conventlonallﬁroggémghe di sposal of
5 (1) Problems in disposal by incinerating
When the adhesive tapes and adhesive labels including
the plastic substrate are incinerated, energy of high
intensity is reéuired for burning the plastic substrate.
Further, carbon dioxide is generated by burning of the
10 plastic substrate, and thereby warming of the earth may be
accelerated. Particularly when the plastic substrate is
polyvinyl chloride, a hydrogen chloride gas is generated to
cause acid rain.
(2) Problems in the disposal by bufying in the soil
15 Recently, waste disposal by burying the waste in the
soil has been markedly increased, and hence it is difficult
to keep a site for the waste disposal. Further, if the
adhesive tapes and the adhesive labels_age.buried-in the
soil, the plastic materials used for their substrates
20 stably exist for a long period of time, ahd thefeby the
natural environment is disrupted or the ecosystem in the
soil is.disturbed.
It can be thought that the plastic substrates are
separated from the adhesive tapes and the.adhesive labels
25 after use to recycle them. However, the separation and the
collection of the plastic substrates fequire an enormous

cost, and this results in bad marketability. In addition,



3« t he conventional adhesive tapes and adhesive | abels after use,
they are incinerated or buried in the soil. . : However, such

di sposal involves the foll ow ng problenms. 5 (1) Problens in
H sposal by incinerating When t he adhesive tapes and adhesive

| abel s incl udi ng the plastic subsyrate are incinerated, energy of high
intensity is required for burning the plastic substrate. Furt her,
carbon dioxide is generated by burning of the 10 plastic substrate, and

t hereby warm ng of the_ earth may be accelerated. Particularly when the
pl astic subsEpgherpsycled Eb???%ﬁyPuPﬁFB?Fﬂé aﬁeh9grﬁgéﬂwﬁﬁlorlde gas is
generated to cause acid rain. (2) Problens in the disposa
by burying i fi¥ phét¥oil 15 Recently, waste disposal by burying the
waste in the soil has been markedly increased, and hence it is
difficult to keep a site for the waste disposal. Further, if the

adhesi ve tapes and the adhesi vgpabel sraffbifyefTiont he soil, the
plastic materials used for their substrates 20 stably exist for a Ilong
period of5 time, apfet pee8BY¥tt BBventionNakulateBA¥Hr @BMBBLvESsHLAN UPt ed or
the ecosystemin the
problems associated with the prior art technlque as
described above, and it is an object of the invention to
provide an adhesive tape and an adhesive label each of
which does not disrupt the natural environment or does not

10 disturb the ecosystem in the soil even when discarded

in the soil after use.

SUMMARY OF THE INVENTION
The first biodegradable adhesive tape according to the
15 invention comprises an adhesive tape substrate including a
biodegradable polymer layer, a release agent layer formed
on one surface of said substrate and an adhesive layer
formed on the other surface of said substrate.
The second biodegradable adhesive tape according to
20 the invention comprises_a biodegradable double-sided
adhesive tape main body comprising an adhesive tape
substrate including a biodegradable polymer layer and
adhesive layers formed on both surfaces of the adhesive
tape substraﬁe; and a dquble—sided release tape comprising
25 a release tape substrate and release agent layers formed on
both surfaces of the releasé tape substrate, wherein the

biodegradable double-sided adhesive tape main body and the



soil is disturbed. It can be thought that the pléstic

substrates are separated fromthe adhesive tapes and the adhesive

| abels 25 after use to recycle them However, the separation and the
col l ection of the plastic substrates require an enornous cost, and
this results in bad marketability. In gddltlon such
recycl ed plastic substrates are of a | ower quality.

OBJECT OF THE I NVENTION 5 The present invention is intended to sol ve
such probl ens associated with the prior art technique as

descri bed abé@@bl&nélﬂ@di§e&ﬁaéﬁjEéPeoPrFhéaWﬁvéﬁF?oﬁog%ther iBrdVFe? an
ret ity M NI = RPN R e B T
when dlscardedded adhesive tape main body is in contact with the
release agent layer of the double-sided release tape.
5 The biodegradable adhesive label accordin§ to the
invention comprises a biodegradable adhesive label main
body comprising an adhesive label substrate including a
biodegradable polymer layer and an adhesive layer laminated
on the adhesive label substrate, and a release sheet
10 comprising a release sheet substrate including a layer
formed from; a material selected from a paper, a non-
biodegradable polymer and a biodegradable polymer and a
release agent layer formed on the release sheet substrate,
wherein the biodegradable adhesive label main body and the
15 release sheet are laminated together in such a manner that
the adhesive layer of the biodegradable adhesive label main
body is in contact with the release agent layer of the
release sﬁeet.
In the first adhesive tape, the second adhesive tape
20 and the adhesive label according to the invention, each of
the adhesive tape substrate and the adheéivellabel
substrate may be made up of only the biodegradable polymer
layer. Further, each of these substrates may be a laminate
composed of the biodegradable polymer layer and a paper
25 layer. Otherwise, it may be a laminate having the

laminated structure: biodegradable polymer layer_/ paper

layer / biodegradable polymér layer. Moreover, the



2\

in the soil after use. SUMVARY OF THE | NVENTI ON
The first biodegradable adheS|ve tape according to the 15 invention
conpri ses an adhesive tape substrate including a bi odegr adabl e pol yner
lcayer, a rel ease agent |ayer forned on one surface of said substrate
and an adhesive | ayer formed on the other surface of said substrate.

- The second bi odegradabl e adhesi ve tape according to 20 the

i nvention conprises a biodegradabl e doubl e-si ded adhesi ve tape main
body conprising an adhesive tape substrate including a biodegradable
pol yner | ayepdhpgive tapgdpelsieateyedy BorametR®inaiR PEW@ f aces of the
adhesi ve t ape substrate; and a doubl e-sided rel ease tape conpr|5|ng

25 a rel easBlP%’tﬁgr§GB§%?aP‘él§é‘ﬁ%r IS ARG MY | BRIQE MNP bhic thinpoth

surfaces_of rel ease t P substrate,. whe ein t he bi odegr adabl e

doubl o- i ded” ARReEToa BREARATh SEHY® et HEL

5 The release tape substrate used in the second adhesive

5 tape of the invention may be made up of only a

biodegradablé polymer layer or only a paper layer.
Otherwise, it may be a laminate having the laminated
structure: biodegradable polymer layer / paper layer /
biodegradable polymer layer.

10 In the adhesive label of the invention, the release
sheet substrate may be made up of only a paper layer, only
a non-biodegradable polymer layer or only a biodegradable
polymer layer. This release sheet substrate may be a
laminate of a paper layer and any one of a non-

15 biodegradable polymer layer and a biodegradable polymer
layer. Otherwise, it may be a laminate having the
laminated structure: non-biodegradable polymer layer/paper
layer/non-biodegradable polymer layer, or the laminated
structure: biodegradable polymer layer / paper layer /

20 Dbiodegradable polymer layer.

BRIFF DESCRIPTION OF THE DRAWING
~Fig. 1 is a schematic sectional view'showing one
preferred embodiment of the first biodegradable adhesive
25 tape according to the present invention.
Figs. .2 to 4 are each a schematic sectional view

showing another preferred embodiment of the first
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doubl e-si ded rel ease tape are | am nated together in such a manner t hat
t he adhesive | ayer of the biodegradabl e doubl e- - sided adhesive tape
main body is in contact with the rel ease agent |ayer of the

goubl e-si ded rel ease tape. 5 The bi odegr adabl e adhesi ve | abel
according to the i nvention conprist a bi odegradabl e adhesi ve | abel

mai n body conprising an adhesive |abel substrate including a

bi odegradabl e pol yner | ayer and an adhesive | ayer |am nated on the
adhesi ve | abel substrate, and a rel ease sheet 10 conprising a release
sheet substr R¥edegradpnke adhgaive targ FIRAF Hieint o tha dieaentel ect ed
froma paper,, a non- bi odegr adabl e pol yner and-a bi odegradabl e pol yner
and a r AR LRRent | ayer formed on the rel ease sheet substrate,

wher ei n t he bi odegr adabl e, adhesi,ve Ita.bel maci.no %%LeriaeW SL‘,PewinlS o r el ease
sheet are |am nat et ogetHer? | RT3 i at R WS ve | ayer

of the bi Odegﬁf&?@%@e?%ﬁé&'ﬁﬁéx@?gf B %eece(%r?cpq[gyo&esg]_ja[aaqﬁr]g ;aaﬁ&eh%vgll';‘jsé[ t he

rel ease agent ayer O ease s

adhesi ve sapef he, SECPRGHIESING AR ?Gn AL idte, adhesi ve | abel

according to the invention, eac t he adhesive tape substrate and

the adhesive |abelpigs. 6Stdsie L cha Bdeem of Hdviddier biadegradabl e
pol yrer | ayer. Further, each of these substrates may be a | am nate

showing another preferred embodiment of the second
biodegradable adhesive tépe according to thé present
invention. )

10 . Fig. 17 is a scheﬁatic sectional view showing the
biédegradable adhesive label according to the present
invention.

Figs. 18 to 29 are each a schematic sectional view

showing another preferred embodiment of the biodegradable

15 adhesive label according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The biodegradable adhesive tape and the biodegradable

adhesive label accoxrding to the invention will be described
20 below in more detail with reference to their preferred
embodiments.

The first biodegradable adhesive tape of the invention
is now described with reference to Figs. 1 to 4 of the
attached drawings. Figs. 1 to 4 are each an enlarged

25 sectional view showing oﬁe preferred embodiment of the
first biodegradable adhesive tape according to the

invention.



conposed of the biodegradable polyner |ayer and a paper 25 |ayer.

O herwise, it may be a | am nate having the | am nat ed structure:

bi odegr adabl e pol yner |ayer / paper | ayer / bi odegradabl e pol yner
l-ayer. Mbreover, the 6

adhesive tape substrate may be a Ianinaée of a bi odegr adabl e pol yner

| ayer and any one of a netallic thin

film

tape of the invention my be made up of only a bi odegr adabl e pol yner
| ayer or only a paperthaykiodegradaipleraghesive e bkl sshewn nkn e“-‘f&

the | am nat ed structure: biodegradable pol ymer |ayer / paper |ayer /
bi odegr adabl e2pbf¥figpe| agert layer

t he

i nventi on,

| ayer,

only

10

15

20

25

The rel ease tape substrate used in the second adhesive

is | fo¥Read M RPS S1ahREe o f t3e
eet substr

biodegradable polymer 1ayer“(a5, and an adhesive layer 2 is
formed on the other surface of the adhesive tape substrate
1.

As a material of the biodegradable polymer layer (a),

any biodegradable polymers may be used as far as they can

- be degraded by orgéhisms (microbes) existing in the natural

world to be finally turned into substances such as carbon dioxide and
Qater, that is, they have so-called biodegradability.
Listed below are preferred examples of the biodegradable
polymers used for fdrming the biodegradable polymer layer.

a) linear polyester of 3-hydroxybutyric acid and 3-
hydroxyvaleric acid (trade name: Biopole, available from
ICI Co., England);

This linear polyester (Biopole) is obtained by sugar

fermentation by Alcaligenes Europhus.

b) lactic acid type biodegradable polymers prepared by.

ring—-opening polymerization of lactide which is obtained by
lactic acid fermentation of glucose (available from Shimazu
Seisakusho Co.);

c) biodegradable polymers prepared from natural
polymers such .as starch, polygaccharides and chitin (e.g.,
Pulran (trade name) available from Rinbara Kenkyusho);

d) biodegradable polycaprolactone obtained by ring-

opening polymerization of €-caprolactam;

filmand a netallic oxide thin

vihg

5

be.made up of_ only a paper

| h t
Sahe5 e tAPSIREPRLERTS hOTOHE TRyBo0 SR SRhY dtingr adabl ¢



pol ymer layer. This rel ease sheet substrate may be a lam nate of a
paper | ayer and any one of a non- 1 5 biodegradabl e polyner |ayer and a
bi odegr adabl e pol yner | ayer. OGtherwise, it may be a | am nate having
tzhe | am nat ed structure: non-bi odegradabl e pol ynmer |ayer/ paper

| ayer/ non-bi odegradabl e pol ymer |ayer, gor the |am nated structure:
bi odegr adabl e pol yner | ayer / paper layer / 20 biodegradabl e pol yner

| ayer. BRI EF DESCRI PTI ON OF THE DRAW NG '

Fig. 1 is a schematic sectional view show n

ope p,r,ef rr en‘godl nent
of the first biod&gr éﬁ%&ﬂ%?%%ﬂ%?&ev8°lQ§erﬁagB°§c€8rBPH& t8Y h@ Phe

Show ng anot 8 SIS SRR REnE PoF oPRe (FFRGE . Nanef ﬁ‘i%%ieg”a' view
7 et ol oderAdahl & ahGRIAG PRRRRLCAY Adehochhe BbESeRls a.);

f) biodegradable polymers such as polyether,

5 polyacrylic acid, ethylene/carbon monoxide copolymer,
aliphatic poiyester/polyamide copolymer, aliphatic
polyester/polyolefin copolymer, aliphatic
polyester/aromatic polyester copolymer and aliphatic
polyester/polyether copolymer;

10 g) biodegradable polymers such as polylactic acid,
polybutyric acid, polyglycolide and derivatives thereof;

h) polymer alloy of starch and denatured polyvinyl
alcohol (trade name: Matabee, available from Novamont Co.,
U.S.A.);

15 i) polymer alloy of starch and polyethylene (trade
name: Polygrade II, .available from Anpacette Co.; trade
name: Polyclean, available from Arker Daniel Midland Co.,
U.S.A.);

j) composition of silane starch and polyethylene

20 (trade name: Ecostar, available -from St. Laurence Starch

Co.); and

k) polymer alloy of polycaprolactone and polyethylene
(trade name: Biomicron, available from JSP Co.; trade name:
Tone, available from Union Carbide Co., U.S.A.).

25 When the biodegradable adhesive tape.lo having a
biodegradable polymer layer formed from the above-mentioned

polymers is discarded in the soil, the biodegradable



Fig. 5is a schematic sectional view show ng one preferred enbodi nent
of the second bi odegradabl e adhesive 5 tape according to the present

i nvention. Figs. 6 to 16 are each a schematic sectional view
show ng anot her preferred enbodi nent of the second bi odegr adabl e
adhesi ve tape according to the preseny g I nvention. 10 Fig. 17 is
a schematic sectional view show ng thé bi odegr adabl e adhesi ve | abel
according to the present i nventi on. Figs. 18 to 29 are each
a schematic sectional view . showi ng anot her preferred enbodinent of the
biodegradabl@Olﬁ@eraéﬁd§IVéaﬂaB§Id&@é@%&ﬁnﬁytSlﬁﬁgbﬁﬁeééthﬁn§€Hﬂiéﬁ?o

DETAI LED DESCRI PTI ON OF THE | NVENTIL.ON .. . The bi odegradabl e adhesi ve
tape and t he SHPSFERCEFaSUCh as carhan idiedids 208 M %Fhy to the invention

111 D descr e g0 BSOS PSSl Beb! SIERERAR e, v,
tape of the idq_A/ %thp g:h biode?x%@é(bq.%s %roilgzﬁ% rwltage'ief(gr) e}}_(‘se 1o t'fli?g%an%et o4
of the at tache dﬁawnng . FIgs. t are~each an enl arge

5 of usually 12 to 125 um, preferably 25 to 100 im.

Such adhesive tape substrate 1 can be prepared by
subjecting the above-mentioned biodegradable polymer, e.g.,
a mixture of starch and denatured polyvinyl alcohol, to a
film-forming process such as inflation or T-die casting.

10 The resulting film is then subjected to stretching as a
post treatment if necessary, so as to have a desired
thickness.

Examples of the release agent for forming the release
agent layer 3 include release agents of natural compounds

15 such as shellac, natural wax, casein and starch, and
synthetic release agents such as polyvinyl alcohol,

. derivatives thereof and silicone. They can be used singly
or in combination.

Some of the release agents of natural compounds and

20 some of the synthetic release agents such as polyvinyl
alcohol and derivative thereof exhibit biodegradability.

In the present invention, the release agent layer 3 is
preferably formed from the biodegradable release agents,
because the natural environment is not disrupted even when

25 the biodegradable adhesive tape 10 is discarded in the

soil.



25 sectional view showi ng one preferred enbodi nent of the first

bi odegr adabl e adhesi ve tape according to the I nventi on.

8 I n the biodegradabl e adhesive tape 10 shown in Fig. 1, a
rrel ease agent layer 3 is formed on one surface of an adhesi ve tape
substrate 1 which is nade up of only ? bi odegr adabl e pol yner | ayer
(a), and an adhesive layer 2 is 5 fo Hed on the other surface of the
adhesi ve tape substrate 1. As a material of the

bi odegr adabl e pol yner |ayer (a), any bi odegradabl e pol ynmers nay be

used as far as th&pecdamicknesse ofeghedae Liepser gaansnidaygaircBobes)inekhst i ng
in the natural 10 world to be finally turned into substances such as
car bon di oxi d@ngied of usugdtler 0-(Hatq 4, HmePrrieeabdycql-Pedto 0.1 pm.

bi odegradability. Li sted bel ow_are preferrgd %xanpleg of the
bi odegr adabl e ThSo IBFAHEAS S SEE Hort 36 P G2 b £ BFBGFaBXb FEFIPFnERS
| .ayer ) upper agurléarl:eearo fD %lr}éesatd%res%fve?’-tg %r %ﬁ%%%&%tclec 1a%li%hartl_gxe3-

5' release agent as mentioned above by means of/ for example,
a roll coatei.

The adhesive for forming the adhesive layer 2 in the
biodegradable adhesive tape 10 is, for example, an adhesive
made of a mixture of a natural. rubber and at least one

10 tackifier resin selected from the group consisting of
rosin, derivatives of rosin (e.g., hydrogenated rosin,

disproportionated rosin, polymerized rosin and rosin

ester), terpene, and derivatives of terpene (e.g., O-pinene
resin, PB-pinene resin, dipentene resin and hydrogenation

15 products of these resins). The natural rubber may be in
the form of either a solid or a latex. In the adhesive,
the tackifier resin is preferably used in an amount of 1 to
150 parts by weight based on 100 parts by weight of the
naturai rubber.

20 . Since the above-mentioned adhesive exhibits
biodegradability, it can be favorably used for forming the
adhesive layer 2 in the invention.

The biodegradable adhesive tape 10 consisting of the
adhesive tape substrate 1 exhibiting Biodegradability, the

25 release agent layer 3 exhibiting biodegradability and the

adhesive layer 2 exhibiting biodegradability especially



15 hydroxyval eric acid (trade nanme: Biopole, available from I Co
Engl and) ; This |inear polyester (Biopole) is obtained by sugar
fermentation by Al caligenes . Europhus. b) lactic acid type

bi odegr adabl e pol yners prepared by 20 ri ng-openi ng pol ynerization of

| acti de which is obtained by | agty ¢ acid fernentation of glucose
(avai |l abl e from Shi mazu Sei sakusho Co.); c) bi odegradabl e
pol ynmer-s prepared from natural pol ymers such as starch,

pol ysaccharides and chitin (e. Pul ran (trade nane) avai | abl e from
Ri nbara Kenky@stopot disrup t%G)nﬁﬁﬁaéér&HXBF@“%SP?C&H?BIHE?Bnétobﬁalned
by ring- ) openlng &ﬁgfrlzatlon of [err]-caprol actam

9 d Iyners such as ponV|nyI al cohol and

f%%e51velconvéntlona§ Y w1g fagghAﬁs

denat ur ed productig;here (trade
Product and Chem

also employable as the adhesive. The acrylic type adhesive
5 is ordinarily deteriorated and decomposed when it is
discarded in the soil.
The amount of the adhesive for forming the adhesive
layer 2 is in the range of usually 10 to 100 g/m?,
preferably 20 to 50 g/m2.

10 The adhesive layer 2 can be obtained by, for example,
coating the lower surface of the adhesive tape substrate 1
with a solution of the above-mentioned adhesive and drying
the solution at a temperature of 50 to 120 °C.

Examples of solvents used for preparing the coating

15 solution of the adhesive include toluene, xylene and ethyl
acetate.

The biodegradable adhesive tape 10 shown in Fig. 2 is
the same as the biodegradable adhesive tape 10 shown in
Fig. 1 except for the adhesive tape substrate 1.

20 ‘In the biodegradable adhesive tape 10 shown in Fig. 2,
the adhesive tape substrate 1 is composed-of a laminate of
a biodegradable polymer layer (a) and a paper layer (b),
and the paper layer (b) is provided between the
biodegradable. polymer layer (a) and the adhesive layer 2.

25 The polymer of the biodegradable polymer layer (a) and
the thickness of the polymer layer are the same as those

described above.



f.) bi odegradabl e pol yners such as polyether, 5 polyacrylic acid,

et hyl ene/ car bon nonoxi de copol yner, al i phatic pol yester/ pol yam de
copol ynmer, aliphatic pol yester/ pol yol efin copol yner, aliphatic

pol yester/aromati c pol yester copolynmer and aliphatic '

pol yester/ pol yether copolyner; 10 13 g) biodegradable polynmers such as

pol yl actic acid, pol ybutyric acid, polyglycolide and derivatives

t her eof ; h) pol yner aIon of starch and denatured pol yvi nyl
al cohol (trade na | abl e from Novamnt - Co. L US A)
T o ) ool yndRe a%b?gﬂ?éﬁt RS RPRET yRTT o) (17 sdfpeermingdl &

ava Pabl o 11 BRCA: Rl BHRF oP R Fdnachont of O fapgr TVE: 1) VE5 FA
conposi tion %es!rlaﬁgg éka{lgﬂ%ﬂ‘? ﬁ@' Y&t b e&?r_nz Z%reéetxra%i%z R0 EQ)Q)St ar,

avai |l abl e-from St aur ence k) pol yner

al l oy of polggﬁprolactone and -pol yet hyl ene (trade namne: B|0n1cron
avai lable fromJSP Co.; trade nane: Tone, avail able from Union

ﬁar_bl de G., U S Ang. adBBsive tap¥stibsbeabé otlegompodbi e aflhene vEahaperd 0
aving 4 of the biodegradable polymer layer (a) and the paper layer
(b) can be obtained by, for example, laminating the
biodegradable polymer layer (a) on the paper layer (b) at a
temperature of 100 to 300 °C using an extrusion molding
10 machine.

The biodegradable adhesive tape 10 shown in Fig. 3 is
the same as the adhesive tape 10 shown in Fig. 1 except for
the adhesive tape substrate 1. In the biodegradable
adhesive tape 10 shown in Fig. 3, the adhesive tape

15 substrate 1 is composed of a laminate having the laminated
structure: biodegradable polymer layer (a) / paper layer
(b) / biodegradable polymer layer .(a).

The adhesive £ape substratézi having such a three-

layered structure as.ﬁehtioned above can be obtained in the

20 same manner as for the adhesive tape substrate 1 shown in
Fig. 2. except that the biodegradable polymer layer (a),
the paper layer (b) and the biodggradable polymer la?er (a)
are superposed one upon another in this order.

In the biogegradable adhesive tape 10 shown in Fig. 4,

25 the adhesive tape substrate 1 is composed of a laminate of
a biodegradable polymer layer (a) and a metallic thin film

(c), and the metallic thin film (c) is provided between the



bi odegr adabl e pol yner | ayer fornmed fromthe above-nentioned pol ymer s

Is discarded in the soil, the biodegradable

10 pol ymer layer (a) is degraded by microbes in the soil into-

Subst ances such as carbon di oxi de and water. The thickness of the
adhesive tape substrate 1 nmade up 1 40f only the bi odegradabl e pol yner

|l ayer (a) is in the range 5 -of usually 12 to 125 [err]m preferably 25 to
100 [err]m Such adhesi ve tape substrate 1 can be prepared by

b d bi d
oL o eh aniaaear raE s, BT e 1RTERC ) (3R Y sgfiefave 1axed B X UIC
such as inflg{) B ale Lfdlt%ecﬂ@i:'arig.lc %ﬂmmmeﬁebt i Qonbibimis HReRe

subj ected to st reat nent necessary, so as to
have a desiregdin fllhh%%%ﬁe%ﬁ a 3111ca thghaﬁﬁhﬁsm8§ bBepk-eleasg . agent for
form ng the rel ease agent layer 3 include rel ease agents of natural

conpounds 15  suaheapivdlgradablal wodlymeax 1agagei(a) anddstaechhiaktdess
5 thereof are the same as those described above.

As the metallic thin film (c), a thin f£film of
aluminum, brass, chromium or the like can be used. The
thickness of the metallic thin film (¢) is in the range of
usually 50 to 1,000 angstrom, preferably 100 to 300

10 angstrom.

The adhesive tape substrate 1 composed of the laminate
of the biodegradable polymer layer (a) and the metallic
thin film (c) can be obtained by, for example, forming the
metallic thin film (c) such as an aluminum thin film on the

15 Dbiodegradable polymer layer a by means of vacuum
deposition, sputtering, ion plating, etc. When the
metallic thin f£ilm (c¢) is formed on the biodegradable
polymer layer (a) by vacuum deposition, the degree of
vacuum is adjusted to be in the range of 1 X 10°% to 1 x 10-

20 S5 torr. The metallic thin film thus formed on the
biodegradable polymer layer (a) generally has an oxygen
permeability constant of 1 X 10712 to 1 x 10-1¢
cm3 (STP) cm/cm? - sec - cmHg.

Each of the biodegradable adhesive tapes 10 shown in

25 Figs. 1 to 4 is a single-sided adhesive tape, and it is
generally :olled up on the outer peripherél surface of a

tubular core material (not shown) via the release agent



synthetic rel ease agents such as pol yvinyl al cohol, derivatives'
thereof and silicone. They can be used singly -~ or in conbination.
Sonme of the rel ease agents of natural conpounds and 20 sone of the

synt hetic rel ease agents such as pol yvinyl al cohol and derivative

t hereof exhibit biodegradability. 15 In the present invention, the
rel ease agent layer 3 1is preferably formed fromthe bi odegradabl e
rel ease agents, because the natural environnent is not disrupted even
when 25 the bi odegradahl e adhesive ta is_di isca

soi | . Tayer sb éia% %heTﬁg%FﬁﬁgﬁngggegF fR& P@ rgugggnﬁanyer 3is
in the range aII 0 Ol [err]m.preferably 0.03 to 0.1
[err]m conta WIq1e§%é a&gﬁrlayer 3 can be forned by coating the

upper surface of t dhﬁﬁi%%é%%@?b&%@%@&%ﬁ%b&é“&ﬁ%e%ﬁ%e Rapkehedseqadent

as nentioned above y means of, for exanp
to the invention is described w1th reference to Figs. 5 to

5 16 of the attached drawings. Figs. 5 to 16 are each an
enlarged sectional view showing one preferred embodiment of
the second biodegradable adhesive tape of the invention.

The biodegradable adhesive tape 10 is composed of a
biodegradable doublé-sided adhesive tape main body 20 and a

10 double-sided release tape 30.

In the biodegradable double-sided adhesive tape main
body 20, an adhesive layer 2 is provided on each surface of
the adhesive tape substrate 1 which is made up of only a
biodegradable polymer layer (a).

15 The material of the biodegradable polymer layer (a),
the thickness of the layer and the method for forming the
layer are the same as those in the embodiment shown in Fig.
1.

On both surfaces of the adhesive tape substrate 1, the

20 adhesive layer 2 is provided. The material of the adhesive
layer 2 and the amount of the adhesive applied to the
adhesive tape substrate 1 are the same as those in the
embodiment shown in Fig. 1.

The adhesive layer 2 can be obtained by, for example,

25 coating the upper and the lower surfaces of the adhesive
tape substrate 1 in order with a solution.of the above-

mentioned adhesive in a solvent such as toluene, xylene or



aroll coater. The . adhesi ve for form ng the adhesive layer 2 in

t he bi odegr adabl e adhesi ve tape 10 is, for exanple, an adhesive

made of a m xture of a natural rubber and at |east one 10 tackifier
Fesin selected fromthe group consisting of rosin, derivatives of
rosin (e.g., hydrogenated rosin, 1 §li sproportionated rosin, polynerized
rosin and rosin ester), terpene, and derivatives of terpene (e.g.,

a- pi nene . resin, [err]-pinene resin, dipentene resin and hydrogenati on
15 products of hese resins), The n tural rubber in the form
of either a SOPYH ¥FHtFat Ghen K adifediRfe, SOluth“t r?é: taackl fier resin
I's preferabl used n_an nt o] 150 parts by wei ght based on
100 parts byy%%?%ﬁ? of <t gng& L%%urdl rubber . Si nce the

above-menti oned agltﬁgséig@bfé(h%?dé@ relea \fla&?egrﬁpaégnghtlys t pr%ﬁeb‘fse

favorably used for formn |"ayer e i'nvent1on.

The bi odegr adabl esdbesiue 4 Ak 10 f@lrsassélgggerpa‘. tdfer 3, adfihanl ve tape

substrate 1 exhibiting biodegradability, the rel ease agent | ayer 3

exhi bi ti §g biegegsadagéht t vapdd 3 his for_me@ctmessla@l | Ansface didHd i Ng
bi odegradability especially

release tape substrate 4.

‘'The release tape substrate 4 is formed from only the
biodegradable polymer layer (a), similarly to the adhesive
tape substrate 1.

10 The thickness of the release tape substrate 4 composed
of only the biodegradable polymer layer (a) is the same as
that of the adhesive tape substrate in the embodiment shownl
in Fig. 1.

The release tape substrate 4 composed of only the

15 biodegradable polymer layer (a) does not disrupt the
natural environment even if the double-sided release tape
30 is discarded in the soil.

The material of the release agent layer 3 and the
thickness thereof are the same as those of the release

20 agent layer formed on the adhesive tape substrate in the
embodiment shown in Fig. 1. |

Of the release agents of the natural compounds and the
synthetic release agents as described above, those
exhibiting biqqegradability are preferably used, because

25 the natural environment is not disrupted even if the

double~-sided release tape 30 is discarded in the soil.



12 does not disrupt the natural environnent even when it is

di scarded in the soil. An acrylic type adhesive conventionally

wi dely used is al so enpl oyabl e as the adhesive. The acrylic type
adhesive 5 is ordinarily deteriorated and deconposed when it is

di scarded in the soil. - The unt of the adhesive for formng the
adhesi ve |l ayer 2 is in the range of usually 10 to 100 g/nferr],
preferably 20 to 50 g/n2. 10 The adhesive |l ayer 2 can be obtai ned
by, for exanple, coating the | ower surface of the adhesive tape

substrate 1 The Felestuaasitofayfe F&e Rentosed Rah&SaFnd 8r yvi ng
Sol vent s USGIPAS HILRATHH T AR g CoPs “SdsrT) §RPS TREAMe D
oL e oL b M %A LW e op S ling asent py ol g,
bi odegr adabl £, adhegh Ve, T 4pe o0 L. N |
5 In the biodegradable double-sided adhesive tape 10
consisting of the biodegradable double-sided adhesive tape
main body 20 and the biodegradable double—sided release
tape 30 as mentioned above, the biodegradable double-sided
adhesive tape main body 20 and the double-sided release
10 tape 30 are superposed one upon another in such a manner
that the adhesive layer 2 provided on one surface of the
former and the release agent layer 3 provided on one
surface of the latter are brought into contact with each
other.
15 Further, the biodegradable double-sided adhesive tape
| 10 is stored or on the market in the form of a roll which
is made by winding the double-sided release tape 30 énd the
biodegradable double-sided adhesive tape mgin body 20 which
are combined together around a core with the double-sided
20 release tape 30 being outside.
The biodegradable double-sided adhesive tape 10 shown
in Fig. 6 is the same as the biodegradable adhesive tape 10
shown in Fig. 5 except for the adhesive tape substrate 1 of
the biodegradable double-sided adhesive tape main body 20.
25 In the biodegradable double-sided adhesive tape main

body 20 shown in Fig. 6, the adhesive tape substrate 1 is



Fig. 1 except for the adhesive tape substrate 1. 20 In the

bi odegr adabl e adhesi ve tape 10 shown in Fig. 2, t he adhesi ve tape
substrate 1 is conposed of a | am nate of a bi odegradabl e pol ynmer
layer (a) and a paper |ayer (b), and the paper |ayer (b) is provided
bet ween t he bi odegr adabl e pol yner | ayer (a) and the adhesive | ayer 2.
25 The pol yner of the biodegrati@l e polyner |ayer (a) and t he
t hi ckness of the polyner |ayer are the sane as those descri bed above.
13 The thickness of the paper layer (b) is determned in

of usual Ty S6°FECIEH SFmferariRorlrararTianl¥Eiaghle St fer pey e LH°
The adhesiveahapg pHpatrakgel ¢gyposed of the lam nate of the
bi odegr adabl e pol yner | ayer (a) and the paper |ayer (b) can be
obtai ned by, for exanpheerham sattRE bh6degradable polymer layer (a),
the thickness of éhe layer, the method for forming the
5 layer, the th}ckness of the paper layer (b) and the method
for laminating the biodeéradable polymer layer (a) on the
paper layer (b) are the same as those in the embodiment
shown in Fig. 2. 3
The biodegradable double-sided adhesive tape 10 shown
10 in Fig. 7 is also the same as the double-sided adhesive
tape 10 shown in Fig. 5 except for the adhesive tape
substrate 1 of the biodegradable double-sided adhesive tape
main body 20. |
In the biodegradable double-sided adhesive tape main
15 ©body 20 shown in Fig. 7, the adhesive tape substrate 1 is
composed of a laminate having the laminated structure:
biodegradable polyme; layer (a) / paper layer (b) /
biodegradable polymer layer (a). .
The adhesive tape spbétrate 1 composed of such a
2()--}aminaFe as mentioned above can.be obtéined-in~the same
manner as for the adhesive taée subsiréte 1 shown in Fig. 6
except that the biodegradable polymer layer .(a), the paper
layer (b) and the biodegradable polymer layer (a) are
superposed one upon "another in this order.
25 The biodegradable adhesive tape 10 shown in Fig. 8 is

the same as the double-sided adhesive tape 10 shown in fig.

5 except that the adhesive tape substrate 1 is composed of

+



bi odegr adabl e pol ymer |ayer (a) on the paper Iayef (b) at a
tenperature of 100 to 300 [err] C using an extrusion nolding 10 nachine.

The bi odegr adabl e adhesive tape 10 shown in Fig. 3 is the sane as the
adhesive tape 10 shown in Fig. 1 except for t he adhesive tape
substrate 1. In the bi odegradable adhesi ve tape 10 shown in Fig. 3,

t he adhesive tape 15 substrate 1 isl®onposed of a | am nate having the

| am nat ed " structure: biodegradabl e polynmer |ayer (a) / paper |ayer
(b) / biodegradabl e polynmer |ayer (a). The adhesive tape

substrate 1 Rayl.nd SWencd LNb3Baegradanh8YBbednsk! VapUre @p gRthoned above

can be obtai ne sane” nanner he adhesi ve tape substrate

1 shown in  peraifi@ t%lne%QQQtéEbaanahethOQEgrﬂé@@hﬁleotumﬁrfiﬁme(cia)
t he paper layer (b) and the bi odegradabl e pol yner |ayer (a) are

super posed ong Bb%’@u@@at thwleent Bhe BidEegradable polyh&rt heybiodegrasabl e
adhesive tape 1 hown in Fig.: 25 t he adhesive tape substrate 1 is

composed of &nleazidhaisavef layer 2a bi odegr adabl e pol yner layer (a) and a
metallic thin film (c), and the netallic thin film(c) is provided
bet ween the In the biodegradable adhesive tape of this invention,
a metallic oxide thin film layer may be formed in place of
the metallic thin film layer (c).

The material of the biodegradable.polymer layer and
the thickness thereof are the same as those described

10 above.

~ The material of the metallic thin film layer (c) (or
the metallic oxide thin film layer), the thickness of the
layer and the method for forming the layer are the same as
those in the embodiment shown in Fig. 4.

15 The biodegradable double-sided adhesive tape 10 shown
in Fig. 9 is the same as the biodegradable adhgsive tape'lo
shown in Fig. 5 except for the release tape substrate-4 of
the double-sided release tape 30.

In the biodegradable double-sided release tape 30

20 shown in Fig. 9, the release tapé substrate 3 is made up of

—@nly a paper layer (b).

The biodegradable double-sided adhesive tape 10 shown
in Fig. 10 is also the same as the biodegradable double-
sided adhesive tape 10 shown in Fig. 5 except for the

25 release tape substrate 4 of the double-sided release tape

30.



14 bi odegradabl e polyner |ayer (a) and the adhesive Iayer 2. In
pl ace of the netallic thin film(c), a netallic oxide “thin filmsuch
as a silica thin filmmy be provided The bi odegr adabl e pol yrer
Fayer (a) and the thickness theregf are the sane as those descri bed
above. As the rretalllcthln Q1 m(c), athin filmof

al um num brass, chromumor the |like can be used. The t hi ckness of
the netallic thin film(c) is in the range of usually 50 to 1,000
angstrom pref er alfiny th@) doeb3leosidédangdernsm tape 30 showhhdnadhesi ve,t ape
substrate 1 conposed of the |am nate of the bi odegradabl e pol yner
layer (a) an&beh&erersld itgpe subshiratei Bmigcrompaspd obt ai Aedibptefor
exanple, formng the ~metallic thin film(c) such as an alum numthin
filmon the PEFing §&eglagdpreeporlractrager bacBggradablef pedymem layer
deposi tion, spgtterln ion p ' etg metallic thin film

(c) is formed®n’t R@ o&égﬁﬁdZ%bgg,blOdeﬁﬁﬁgﬁBFel89éYmF£)lBVe€aéébm
Coterr B o 15 T8 Ehe®bresent YAGEHELLR, 2EhEEET160:R8 Lhvodineale® O 1
are also available other-than the above-described ones.

i) a biodegradable double-sided adhesive tape 10, as

~ illustrated in Fig. 11, which is qonstituted by ‘bonding the
adhesive layer 2 provided on one surface of the
10 biodegradable double-sided adhesive tape main body 20 shown
in Fig. 6-to the release agent layer 3 provided on one
surface of the double-sided release tape 30 shown in Fig.
9;
ii) a biodegradable double-sided adhesive tape 10, as
15 illustrated in Fig. 12, which is constituted by bonding the
adhesive layer 2 provided on one surface of the
biodegradable double-sided adhesive tape main body 20 shown
in Fig. 6 to the release agent layer 3 provided on one
surface of the double-sided release tape 30 shown in Fig.
20 10;

iii) a biodegradable double-sided adhesive tape 10; as
illﬁstrated in Fig. 13, which is constituted by bonding the
adhesive layer 2 provided on one surfacé of the
biodegradable double sided adhesive tape maln body 20 shown

25 in Fig. 7 to the release agent layer 3 provided on one
surface of the double-sided release tape 30 shown in Fig.

9;



20

5 torr. The netallic thin filmthus fornmed on the bi odegr adabl e

pol ynmer |ayer (a) generally has an oxygen perneability constant of 1

x 10[err] to 1 X 10[err]

cnferr] (STP) [err]cmcnierr] sec[err]cnmHg.

Each of the biodegradabl e adhesive tapes 10 shown in 25 Figs. 1 to 4 is

a single-sided adhesive tape, -and it is generally rolled up on the
outer peripheral surface of a t3dul ar core material (not shown) via

t he rel ease agent _ 15 | ayer so
that the adhesive |layers are not brought into contact with each other.
Next, the second Qb@dagba@agbgaagbﬁélasubﬁeesaeearQaHQSlve thBel 0§,

|nvent|on I's described with reference to Figs. 5to 16 of the attached
drawi ngs. Fiigsustrh@elbiar #igach4anwhich &8l abggdlﬁeﬁéaom’;\l b¥haih§heme ng

one preferred enbodi nent of

t he second bi odegradabl e adhesi ve tape of

the inventi oadhesive layeth@ birrodededdabl enadbesitaeectapeti®d i s conposed of

a

biodegradable double-sided adhesive tape main body 20 shown

5 in Fig. 7 to the release agent layer 3 provided on one

surface of the double-sided release tape 30 shown in Figq.

10;

v) a biodegradable double-sided adhesive tape 10,

as

illustrated in Fig. 15, which is constituted by bonding the

10 adhesive layer 2 provided on one surface of the

biodegradable double-sided adhesive tape main body 20 shown

in Fig. 8 to the release agent layer 3 provided on one

surface of the double-sided release tape 30 shown in Fig.

9; and

15 vi) a biodegradable double-sided adhesive tape 10,

as

illustrated in Fig. 16, which is constituted'by bonding the

adhe31ve layer 2 provided on one surface of the

blodegradable double-sided adhesive tape main body 20 shown

in Fig. 8 to the release agent layer 3 provided on one

20 surface of the double-sided release tape 30 shown in Fig.

.- 10.

Next, the biodegradable adhesive label according to

the invention will be described with reference to Figs.

17

to 29 of the dttached drawings. Figs. 17 to 20 are each an

'25 enlarged sectional view showing one preferred embodiment of

the biodegradable adhesive label of the invention.



bi odegr adabl e doubl e-si ded adhesive tape main body 20 and a 10

doubl e-si ded rel ease tape 30. In the biodegradabl e doubl e-si ded
adhesi ve tape nain body 20, an adhesive layer 2 is provided on each
surface of t he adhesive tape substrate 1 which is nmade up of only a
bi odegr adabl e pol ymer |ayer (a). 152 The material of the

bi odegr adabl e pol yner | ayer (a), %he t hi ckness of the |ayer and the
met hod for form ng the | ayer are the sanme as those in the enbodi nent
shown in Fig. On both surfaces of the adhesive tape
substrate 1, the T@O bmaﬁém@yeﬂhgsnyep Adabeded0 shbenndnefiigl. af t he
adhesi ve | ayer 2 and the anmount of the adhesive applied to the

adhesi ve tapé fpFfhtieon & diodesratabis pRossive dpbel mainehpddi gent
shown in Flg_d% The Zdhe3|ve | ayer 2 can be obtai ned by, for
exanpl e, n Eaﬁqifﬁ§ﬁe nd the | ower surfaces of the adhesive

tape substrate 1. n _qrder, Iutl n of t abov ntloned
adhesive in a soﬂbe q1suc°\lc\4a a§|§§ PeNE beg main body g%

5 adhesive layer 2 is laminated on one surface of an adhesive
label substrate 1 composed of only a biodegradable polymer
layer (a).

The material of the biodegradable polymer layer (a),
the thickness of the layer and the method for forming the

10 1layer are the same as those for the adhesive tape substrate
in the embodiment shown in Fig. 1.

On one surface of the adhesive label substrate 1, the
adhesive layer 2 is formed. The material of this adhesive
layer 2, the amount of the adhesive applied onto the

15 substrate and the method for forming the layer are the same
as those for the adhesive layer in the embodiment shown.in.
Fig. 1.

The release sheet 30 coﬁsists of a release sheet

substrate 4 and a release agent layer 3, and the release
20 agent layer 3 is formed on one surface of the release sheet
substrate 4.

In this embodiment, the release sheet substrate 4 is
made up of only a paper layer.

With respect to the release agent layer-3 provided on

25 such paper release sheet substrate 4, the material of the

layer, the thickness thereof and the method for forming the



16 ethyl acetate, and then drying the solution at a “tenperature
"of 50 to 120 [err]C The doubl e-si ded rel ease tape 30 conprises a
rel ease tape substrate 4 and a rel ease agent layer 3, and the 5
rel ease agent layer 3 is fornmed on each surface of the rel ease tape
“substrate 4. The rel ease tape substrate 4 is formed fromonly the
bi odegr adabl e pol yner | ayer (a), simlarly to the adhesive t ape
substrate 1. 10 The thickness of the reIease tape substrate 4

d dabl I
fﬁgFoif thelﬁﬁﬁﬁs?ﬁ% F%ﬁeS% %S% aqea e(ﬁo o e(ié)nt iafggaﬂi.gs 1
The releasetﬂg?gT§§g§&é§£e %oggnggqg of50nly the 15 bi odegr adabl e

pol ymer | ayeér es not disru nat ural environnment even if the

doubl e- si ded rel gaseni 88&g radabﬁ@ ééhé%ﬁﬁ@f£5$51rbfrﬁhfﬁ”émbodlment 1s The
material of the rel ease agent | ayer 3 and the t hi ckness thereof are

the same aschiigeecebelBy/ Bbeasky Se #R41baYRIyéRIaRsE O he adhesi ve
tape substrate in th
5 blodegradable adhesive label main body 20 to the release
agent layer 3 of the release sheet 30 described above.

The adhesive label 10 shown in Fig. 18 is the same as
the biodegradable adhesive label 10 shown in Figt'lfvexeept
for the adhesive labél substrate 1 of the biodegradabie

10 adhesive label main body 20.

In the biodegradable adhesive label main body 20 shown
in Fig. 18, the adhesive label substrate 1 is composed of a
laminate of a biodegradable polymer layer (a) and a paper
layer (b).

15 - The material of the biodegradable polymer layer (a),
the thickness of the layer, the method for forming the
layer, the thickness of the paper layer (b) and the method
for laminating the biodegradable'polymer laver (a) on the:
paper layer (b) are the same as those for the adhesive tape.

20 substrate in the embodiment shown -in Fig. 2.

The biodegradable adhesive label 10 shown in éig. 19
is also the same as the biodegradable adhesive label 10 |
shown in Fig. 17 except for.the adhesive label substrate 1
of the biodegradable adhesive label main body.-20.

25 In the biodegradable adhesive label main body 20 shown
in Fig. 19, the adhesive label substrate 1 is composed of a

laminate of a biodegradable polymer layer (a) and a

*



.enbodi nent shown in Fig. 1. O the rel ease agents of the natura
conpounds and the synthetic rel ease agents as descri bed above, those
exhi biting biodegradability are preferably used, because 25 the natural
.environnment is not disrupted even if the doubl e- si ded rel ease tape 30
Is discarded in the soil. 17

The rel ease agent |ayer 3 can be forﬁ%ﬁ by coating the upper and | ower
surfaces of the rel ease tape substrate 4 in order with the .
above-nenti oned rel ease agent by neans of, for exanple, a roll coater.
5 | n métea bl baleghanabi bn dowb! e-5i deberlhelitlee tegla l0ic thirgdhisisst i ng
of the bi odegradabl e doubl e-si ded adhesi ve tape mai n_body 20 and the
bi odegr adabl &cHoud| Betaldiicrexidgethin £ilpes B &5 rferid bl GbbvLilme

bi odegr adabl e doubl e-si ded adhesive tape nmain body 20 and the

doubl e- si ded®3#¥| R&sRroYdde@ape 30 are superposed one upon another in such a

manner t hat the adhesjve: | er rovi ded .on one surface of the
The materia ogythe%bfg egraégbfg polymerzﬁayer {a)

5 and the thickness thereof are the same as those described
above.

Further, the material of the metallic thin film layer
(c) (or the metallic oxide thin film layer), the thickness
of the layer and the method for forming the layer are-the

10 same as those for the adhesive tape substrate in the |
embodiment shown in Fig. 4.

The adhesive label 10 shown in Fig. 20 is the same as
the biodegradable adhesive label 10.shown in Fig. 17 except
that the release sheet substrate 4 of the release sheet 30

15 is composed of a non-biodegradable polymer layer (d).

The ncn—biodegraaable polymer layer (d) is formed from
a conventionally known non-biodegradable polymer such as
polyvinyl chloride, polyvinylidene fluoride or
polyethylene, and the thickness of the layer (d) is the

20 same as that of the above-mentioned biodegradable polymer
layer (a).

The adhesive label of_tﬁe invention is described above
with réspéct to some embodiments in which the release sheet
is composed of .only the paper layer, only the non-

25 Dbiodegradable polymer layer or the laminate of the paper
layer and the non—biodegradable polymer layver. However,

the adhesive label of the invention may include other



former and the rel ease agent |ayer 3 provided on one surface of the

| atter are brought into contact with each ot’her. 15 Furt her,

t he bi odegradabl e doubl e-si ded adhesi ve tape 10 is stored or on the
.market in the formof a roll which i's made by w nding the

doubl e-si ded rel ease tape 30 and the25 bi odegr adabl e doubl e-si ded
adhesi ve tape main body 20 which are conbi ned together around a core
wi th the doubl e-sided 20 rel ease tape 30 bei ng outside. The
bi odegr adabl e doubl e-si ded adhesi ve tape 10 shown in Fig. 6 is the

sane as t he eBboddmeadsbitbaad kbsisee shape 10 Figs. d{fohR PR Fi §° Sasxaspt for

t he adhesive tape substirate of t he_ hi odegr adahl e do - si ded
~ adhesi ve taﬁ@e}?ﬁ?%n%dif"%?e }fﬁgn the scoP_FnO# H:beb?%ﬁggr@@éﬂfé)%%ﬁ%l e-si ded
SSBS?L;Setigﬁgggglon. Etgp% a%%l%?OWQ %geF%%hegiv%h?a%g?ggkv%hgape

invention, the release sheet substrate of the release sheet
5 may be formed from a laminate of a paper layer and a non-
biodegradablé polymer layer, or it may be formed from a
laminate of a non-biodegradable polymer layer, a paper
layer and a non-biodegradable polymer "layer. -
Further, in the adhesive label of the invention,.the
10 release sheet substrate may be composed of a biodegradable
polymer layer, or it may be composed of a laminate of a
paper layer and a biodegradable polymer layer. Some
‘eémbodiments having these constitutions are described below.
Figs. 21 to 29 are each an enlarged sectional view of
15 a'preferred embodiment of the biodegradable adhesive label
according to the invention.
The biodegradable adhesive label 10 shown in Fig. 21
is formed from a biodegradable adhesive label main body 20
'and,a biodegradable release sheet 30.
20 The biodegradable adhesive label main body 20 is the
same as the biodegradable label main body 20 shown in Fig.
17. |
In the biodegrédable release sheet 30, a release agent
layer 3 is laminated on a release sheet substrate 4 which
25 is composed of only a biodegradable polymer layer (a).
The material of the release sheet substrate 4 composed

of only the biodegradable polymer layer (a), the thickness

Al



.conposed of a |am nate of a bi odegradabl e pol yner |ayer (a) and a

paper | ayer

(a),

(b). The material of the biodegradabl e polyner |ayer
the thickness of the |ayer, the nethod for form ng the 5

.l ayer, the thickness of the paper |layer (b) and the nethod for

| am nating the bi odegradabl e pol yner 5l ayer (a) on the paper |ayer (b)
are the sane as those in the enbodi nén shown in Fig. 2.

The bi odegradabl e doubl e-si ded adhesive tape 10 showmm 10 in Fig. 7 is

al so the sane as the doubl e-si ded adhesive tape 10 shown in Fig. 5

except for tadfe tdehexibat gafife and thesgiedhogt £or SPTHEDitEGe Fbsasrse

doubl e- si ded adhesi ve tape mai n bod

n the

y 20. , I .
bi odegr adablaFedddift SYAF dNRSS FOL &b RAheSiVe ARGy SIPSHAME R Fig. 7,

t he adhesive tafe s%%ﬁggge lis, , _cqQnmposed of a |lam nate having the

| am nat ed stTffc

(b) /

substrate 1 conposed

! B¥FedtaddFi-e ‘pol ymer | ayer (a) / paper |ayer
bi Odelq{eadrgﬁt}£eea£0|s\glréeeé:ols%%tr(a@' 4 composed o-l;.h% %.dhec%'eve tape

;
Suc am nat e as 5ticoted %Above Ean be

obt ai neds! n $iiadiiuante pIRAS By 0N hNAAY Y QAR Y rate 1

shown in Fig.

paper

10

15

20

25

C e egradabl e polyner layer (a), the

daiffa 1 QA ¥b AR DiR-R0F] 3Pl IR daBNY e e sheet

30 is discarded in the soil, and therefore such release
sheet substrate is preferably used for the invention.

The material of the release agent layer 3, the
thickness of the layer and the method for forming the layer
are the same as those for the release agent layer of the
biodegradable adhesive label shown in Fig. 17.

In this embodiment, the release agent layer 3 formed
from a release aéent exhibiting biodegradability is
particularly preferably used, because the natural
environment is not disrupted even if the biodegradable
release sheet 30 is discarded in the soil.

The biodegradable adhesive igbel 10 shown in Fig. 22
is the same as the embodiment shown in Fig. 21 except that
the biodegradable adhesive label main body 20 is the same
as that in the biodegradable adhesive label shown in Fig.
18.

Thé Siodegradable adhesive label 10 shown in Fig. 23
is the same asﬂtpe embodiment shown in Fig. 21 except that
the biodegradable adhesive label main body 20 is the same
as that in the biodegradable adhesive label shown in Fig.

19.



super posed one upon another in this order. 25 The bi odegr adabl e

adhesi ve tape 10 shown in Fig. 8 is the sanme as the doubl e-si ded
adhesi ve tape 10 shown in- Fig. 5 except that the adhesive tape
substrate 1 is conposed of 19

a lam nate of a bi odegradabl e polynerzyﬁyer (a) and a metallic thin
film(c) and that the netallic thin film((c) - I s provi ded between the
bi odegr adabl e pol yner |ayer (a) and t he adhesive | ayer 2. 5

I n the bi odegradabl e adhesive tape of this invention, - a metal | ic oxide

thin filmlayer mipepdicsam@dakls aebesive labefe RefRPMAC iONFASHi 24 | ayer
{he thi cknesd- FHeoPi &3 1155 Sreoss " PRO0) cdasbrPds’ L2be1ag,ghomn in
o ot PRl DA S oL Tk (Bborrace WETERY 1€
biodegradable release sheet 30.
5 In the biodegradable release sheet 30 shown in Fig.
24, the release sheet substrate 4 is composed of a laminate
of a biodegradable polymer layer (a) and a paper layer (b),
and the release agent_layer 3 is formed on the
biodegradable polyméf layer (a) .

10 The material of the biodegradable polymer layer (a),
the thickness of the layer and the method for forming the
layer, the thickness of the paper layer (b) and the method
for laminating the biodegradable polymer léyer (af on the
paper layer (b) are the same as those for the biodegradable

15 adhesive label main body 20 in the embodiment shown in Fig.
18.

The biodegradable adhesive label 10 shown in Fig. 25
is also the same as the biodegradable adhesive label 10
shown in Fig. 21 except for the release sheet substrate 4

20 of the biodegradable release sheet 30.

In the biodegradable release sheet 30 shown in Fig.
25, the release sheet substrate 4 is composed of a laminate
having the laminated strqcture: biodegradable polymer layér
(a) / paper layer (b) / biodegradable polymer layer (a).

25 The release sheet substrate 4 having such a three-
layer structure as mentioned above can be obtained in the

same manner as for the release sheet substrate 4 in the

*



Layer and the method for formng the |layer are the sanme as those in

t he enbodi nent shown in Fig. 4. 15 The bi odegr adabl e doubl e- si ded
adhesi ve tape 10 shown in Fig. 9 is the sanme as the bi odegradabl e
adhesi ve tape 10 shown in Fig. 5 except for the rel ease tape
substrate 4 of t he doubl e-si ded2i1gel ease tape 30. In the
bi odegr adabl e doubl e-si ded rel ease tape 30 20 showmn in Fig. 9, the
rel ease tape substrate 3 is nade up of only a paper |layer (b).

he bi od .doubl e si ded adh tape. 10_sh in Fige . 10
al 50t he- Sansngeci HEHE; EREHCaRnF eSaobBr oER%e Lo (Phern dh o lbet e e °

shown in Figg gﬁggss%gf Qhet Bgodggradgshsaaslms $HDSET B4F, 4Rl LdSer

doubl e- si ded"f se t . a0 sk
20 bkgeshd eh8aBte! BOE S QWE" ' %gp
t he rel ease %S%gesﬁggtggﬁek4e|§ %gﬁ%ose e g %n1ﬁa =! taf] gﬁ?n ?%e

l'am nat ed stgHetHee: ihi edegr adabke polyner Iayer
5 In the present invention, the following embodiments
are also available other than tﬁe above-described ones.
i) a biodegradable adhesive label 10 illustrated in
Fig. 26, which is constituted by bonding the adhesive layer
2 provided on one sukfaee of the biodegradable adhesive
10 1label main body 20 shown in Fig. 22 to the release agent
layer 3 provided on one surface of the biodegradable
release sheet 30 shown in Fig. 24;
ii) a biodegradable adhesive label 10 illustrated in
Fig. 27, which is constituted by bonding the adhesive layer
15 2 provided on one surface of the biodegradable adhesive
label main body 20 shown in Fig. 22 to the release agent
layer 3 provided on one éurface of the biodegradable
release sheet 30 shown in Fig. 25;
iii) a biodegradable adhesive label 10 illustrated in
20 Fig. 28, which is constituted by.bonding the adhesive layer
2 provided on one surface of the biodegradable adhesive
.label main body 20 shown in Fig. 23 to the release agent
layer 3 provided on one surface of the blodegradable
release sheet 30 shown in Fig. 24; and
25 "iv) a biodegradable adhesive label 10 illustrated in
Fig. 29, which is constituted by bonding the adhesive layer

2 provided on one surface of the biodegradable adhesive



(a) / paper layer (b) / biodegradable polyner |ayer (a). 5 In the

"present invention, the follow ng enbodi nents are al so avail abl e ot her
t han the above-descri bed ones. i) a biodegradabl e doubl e-si ded
adhesi ve tape 10, as illustrated in Fig. 11, which is constituted by
bondi ng t he adhesi ve | ayer 2 ppayided on one surface of the 10
bi odegr adabl e doubl e-si ded adhesi ve tape mai n body 20 shown in Fig. 6
to the rel ease agent |ayer 3 provided on one surface of the

doubl i d I t 3 in Figqg. 9: i

b?gdegr:thagﬁ@b?folﬁ%?agu’s %@d’ %oarsuf %n\e/éll tqé‘pggfo 23sto %hel Irﬁg‘fef’lgfeeﬁlgle%ftgi g. 12,

which is co <_;tlétrutsr-zd bé'v:. encfil gxggln@egu o8 g g dﬁ %gr dBlei\éI ded on one
a ou esiv

surface of tl 6 egra e Ssi ape mai n body 20

shown (féﬁ)é%éékt L2256 29 Jsayer 3 provided on one
e doubl

surface of t e-side ease tap 30 shomn in Fig. 20 10;
iii) a biodegradabl e doubl e- S|ded adhesi ve tape 10, as illustrated in
Fig. 13, which is constituted by bonding the adhesi ve | ayer 2

provi dedSon one surface of therr |_eiEg TavEH oubl e- si ded adhesi ve
tape mai n body 20 shown 25 in Fig. 7 to the rel ease agent |ayer 3
provi ded on one According to the present invention, as described

above, disruption of the natural environment or of the

ecosystem is minimised even if the adhesive

tape and the adhesive label are discarded in the soil,

10 because they use a biodegradable polymer as a material of

their substrates.

EXAMPLE
The present invention is further described with
15 reference to the following examples, but it should be
construed that the invention is in no way limited to those
examples.
xample 1
One surfacé of a film made of a polymer alloy of
20 starch and denatured polyvinyl alcohol (trade name: Matabee
ZF03U, Novamont Co., U.S.A.) and having a thickness of 40 |
pim, which was a biodegradable polymer layer, was coated
with shellaé as a release agent to form a release agent
layer having a.tpickness of 0.05 um. L
25 Then, the other surface of the biodegradable polymer
layer was coated with a toluene solution containing a |

mixture of natural rubber and a terpene resin as an



surface of the doubl e-sided rel ease tape 30 shown in Fig. 9;

21 I v) a biodegradabl e doubl e-si-ded adhesi ve tape 10, as
illustrated in Fig. 14, which is constituted by bonding the adhesi ve
:l ayer 2 provided on one surface of the bi odegr adabl e doubl e- si ded
adhesive tape main body 20 shown 53i0n Fig. 7 to the rel ease agent |layer 3
provi ded on one surface of the doubl e-sided release tape 30 shown in
Fi g. 10; v) a bi odegradabl e doubl e-si ded adhesi ve tape 10,
as "gaﬁgé§bsdaha Eagln&S E@h?@nt§a€98ﬁtbEUQQd%anbQHdéﬂguﬁbeof10
adhesive layer 2 provid on One surface of bi odegr adabl e

doubl e- SIdegoaQVQSIdf ﬁéﬁﬁ%fﬁﬁrhtﬁﬁhhéxhéﬁEBElto foim 4 dadifed Dvd he rel ease
e

agent |ayer 3 provi

d on one surface of the doubl e-sided rel ease tape

30 shown iniky@r. Thu8, anBiodégradabl¥i hdhebiodegapdahbeidgull e-si ded

adhesi ve tape 10, as
structure shown in.Fig. 1 was obtained.

5 The biodegradable adhesive tape thus obtained was cut

to have a width of 25 mm, and two of the resulting

biodegradable adhesive tapes were bonded together in such a

manner the adhesive layer of one tape was contacted with

the release agent layer of the other tape. Then,

10 Dbiodegradable adhesive tapes are peeled from each other

those

under the conditions of a temperature of 23 °C, a humidity

of 65 %RH, a peel rate of 300 mm/min and a peel angle of

180° to measure the peel strength.

Further, the biodegradable adhesive tape having a

15 width of 25 mm was bonded to a surface of SUS304

stainless steel) in such a manner that the adhesive layer

of the adhesive tape was contacted with the surface of

SUS304. Then, the biodegradable adhesive tape was peeled

from the SUS304 under the same conditions as described

20 above to measure the peel strength. From the peel

strength, the adhesion strength of the biodegradable

adhesive tape was evaluated.

The biodegradable adhesive tape obtained in the above

was cut to give a sample having a size of 100 mm X 100 mm.

25 The sample was buried in the soil at the depth of 10 cm,

allowed to stand for 1 month and 3 months, and dug up.

The



tllustrated in Fig. 16, which is constituted by bonding the adhesi ve
| ayer 2 provided on one surface of the bi odegr adabl e doubl e- si ded

adhesi ve tape nain body 20 shown in Fig. 8 to the rel ease agent | ayer
3 provided on one 20 surface of the doubl e-sided rel ease tape 30 shown in

Fi g. 10. Next, the bi odegradabl e adhesi ve | abel according to
the invention will be described with reference to Figs. 17 to 29 of

the attached drawings. Figs. 17 to 20 are each an 25 enl arged secti onal
view shovi ng one. preferf et SIRILTRY 8 pioachi8albedentadale gdhesive

| abel on. _ _ _
AP @ln el ¢3RN nigh fggrg‘g%(;j,?l: is fornmed froma

The bi odegr adah Ahes] v
bi odegr adabl e adﬁggive%1§%%I mal n body 20 a rel ease sheet 30.

I n the biodegradabl e adhesive | abel main body 20, an 5 adhesive | ayer 2
Is | am nated on one surface of an adhesive
5 Degree of degradation (%)

= Sample weight before burying - Sample weight after digging x 100
Sample weight before burying

The resﬁlts are set forth in Table 1.
10 cComparative Example 1
An adhesive tape for comparison was prepared in the
same manner as descéibed in Example 1 except that a
polypropylene film (trade name: Alphan SY101, available
from Honshu Paper Mfg. Co., Ltd.) having the same thickness
15 (40 um) as that of the biodegradable polymer layer was used
in place of the biodegradable polymer layer. The adhesive
tape thus obtained was evaluated on the peel strength, the

adhesion strength and the degree of degradation.

The results are set forth in Table 1.

20
Table 1
Peel Adhesion Degree of Degradation
Strength Strength (%)
(g/25 mm) (g/25 mm) | 1 month in 3 months
the soil in the
soil
Example 1 160 1,500 30 50
Comp.Ex.1 200 - 1,400 5 10




kabel substrate 1 conposed of only a bi odegradabl e pol yner | ayer (a).
The material of the biodegradabl e polyner |ayer (a), the thickness of
the layer and the nmethod for formng the 10 |ayer are the sane as those
for the adhesive tape substrate in the enbodi mrent shown in Fig. 1.

On one surface of the adhesive | abel bstrate 1, the adhesi ve | ayer
2 is formed. The material of this adhesive | ayer 2, the anmount of the
adhesive applied onto the 15 substrate and the nmethod for formng the

| ayer are the sange as those for the adhesive |layer in the enbodi nent
shown in X - The rel ease sheet 30 consists of a

ol case 20 ager®IBJER SIFERFER TR i OIS RRET ! (YR 1K Paskr Eheet
substrate &, ree consolMpLOT SEVER Fles HI LTS MR OB 7 ¢
L) s aort SR B BYARY, a0 o FYALL ARRL SEL 350 g a S Lot e
form ng Bhe of starch and denatured polyvinyl alcohol (trade name:

Matabee ZFO3ﬁ, Novamont Co., U.S.A.) at a heating

temperature of 150 °C by means of an extrusion molding

machine to form biodegradable polymer layers each having a

thickness of 12 um,.ﬁhereby a release tape substrate

10 consisting of a biodegradable polymer layer, a paper layer

and a biodegradable polymer layer was obtained.

On each of the biodegradable polymer layers on both
sides of the release tape substrate, a silicone release
agent layer was formed using a silicon release agent (trade

15 name: SRX244, available from Toray Silicone K.K.), to
obtain a double-sided release tape.

Then, one surface of the above-mentioned biodegradable
polymer film having a thickness of 40 pum, which was an
adhesive tape substrate, was coated with a toluene solution

20 containing a mixture of natural rubber and a terpene resin
as an adhesive and having a concentration of 20 % in an
amount of 30 g/m? by means of a comma coater to form an
adhesive layer.

The adhesive layer and the double-sided release tape

25 were bonded together. Then, on the free surface of the

adhesive tape substrate was formed the same adhesive layer

as mentioned above to prepare a biodegradable double-sided



23 | ayer are the sane as those for the rel ease agent |ayer in

t he enbodi nent shown in Fig. 5. The bi odegradabl e adhesi ve | abe
of this enbodinent is constituted by bonding the adhesive |ayer 2 of
t he 5 bi odegr adabl e adhesive | abel main body 20 to the rel ease ~agent
| ayer 3 of the release sheet 30 descr @33 d above. The adhesive

| abel 10 shown in Fig. 18 is the sane as - the bi odegradabl e adhesi ve

| abel 10 shown in Fig. 17 except for the adhesive | abel substrate 1

of the bi odegadave +13e 4d0asl Vggggbs' Sﬁh%tgggycggm.stf_.na ofg2 the

bi odegr adabl e adhesi ve mai n t he

adhesi ve |ab%ho@é@iﬁ@%ﬁ@eldb%b@@ﬂegaﬁg ehp® main bbag‘aﬁheaoﬁoﬁble
bi‘odegr adabl e pol yner |ayer (a) and a paper ' | ayer (b). The

nmaterial of khaehi edegnadabbpepakysnbwhayer rig)., 10.  the thlckness of the
| ayer, the nethod for formng the | ayer, the thickness of the paper

| ayer (b) and theThet bdddegradabae Beanbilatisidethedhesdegr adpbl ennsl yner
| ayer (a) on the paper |layer (b) are the same as those for the
adhesi ve X apebtained was cut to have a width of 25 mm. Then, a
polyester tape having a width of 25 mm was superposed on
the adhesive layer of the biodegradable double-sided
adhesive tape, and they were bonded to each other.
Thereafter, the double-sided release tape was peeled from
10 the biodegradable double-sided adhesive tape. The adhesive
layer of the resulting laminate consisting of the double—.
sided adhesive tape main body and the polyester tape was
bonded to the surface of SUS304, and the biodegradable
adhesive'tape was then peeled under the conditions of a
15 temperature of 23 °C, a humidity of 65 %RH, a peel rate of
300 mm/min and a peel angle of 180° to measure the adhesion
strength of the double-sided adhesive tape main body.
The biodegradable double-sided adhesive tape wés cut
to give a sample having a size of 100 mm X 100 mm. The
20 sample was buried in the soil at.the depth of 10 cm,
allowed to stand for 1 month and 3 months, and dug up. The
degree of degradation of the biodegradable double-sided
adhesive-tébé was calculated by the formula 1 of Example 1.
The results are set forth in Table 2.
25 Comparative Ex ﬁ le 2

A double-sided adhesive tape for comparison was

prepared in the same manner as described in Example 2

<



20 substrate in the enbodi nent shown in Fig. 2. The

bi odegr adabl e adhesi ve | abel 10 shown in Fig. 19 Is also the sane as
t he bi odegradabl e adhesive | abel 10 shown in Fig. 17 except for the

adhesi ve | abel substrate 1 of the bi odegradabl e adhesive | abel nain

body-20. 25 In the biodegradaBlge adhesive | abel main body 20 shown
in Fig. 19, the adhesive |abel substrate 1 is conposed of a | am nat e
of a biodegradable polyner | ayer (a) and a

24 a netal?k QQFL%LW%E%%S EaQSbgL EES nﬁggl?eﬁnﬁhlﬁamﬁagkﬁgg

(c), fesuch asritca

provi ded. o%yethle?l% RSl bﬁ%:tﬁﬁo%%ﬁ%ﬁgb' SvRRLuBEE Ls%@f ()

5 and the thickhness thereof are the sane as those descri

Further, theshglar bahxef k.he )Mtk ket Qhﬂef thitka¥8s as thatCbe(Lhet he
metal |ic oxide thin filmlayer), the thickness

biodegradable polymer layer in place of the biodegradable

5 polymer on the woodfree paper at a heating temperature of
300 °C was used and that-a polypropylene film (trade name:
Alphan SY101, available from Honshu Paper Mfg. Co., Ltd.)
with the same thickness as that of the adhesive tape
substrate was used as the adhesive tape substrate. The

10 double-sided adhesive tﬁpe thus obtained was evaluated on

the adhesion strength and the degree of degradation.

The results are set forth in Table 2.

Table 2
15

Adhesion Degree of Degradation

Strength (%)

(g/25 mm) . 1 month in 3 months in

the soé6il the soil

Example 2 1,900 30 50
Comp. Ex. 2 1,800 10 25

Example 3
On_on?_surface of a film made from a copolymer of 3-
hydroxybutyric acid and 3-hydroxysuccinic acid (trade name:
20 Biopole, ICI Co., England) and having a thickness of 70 Hm,

which was a blodegradable polymer layer, aluminum was

deposited at degree of vacuum of 5 X 1075 torr to form an

aluminum thin film.



of the layer and the nethod for formng the |layer are the 10 sanme as those
for the adhesive tape substrate in the enbodi nent shown in Fig. 4.
The adhesive | abel 10 shown in Fig. 20 is the sane as t he

bi odegr adabl e adhesive | abel 10 shown in Fig. 17 except t hat the

rel ease sheet substrate 4 of the rel eaSe sheet 30 15 is conposed of a

non- bi odegr adabl e pol yner |ayer (d). The non- bi odegr adabl e

pol ymer layer (d) is formed from a conventionally known

non- bi odegr adabl eTRgl ¥MBhi AUANEASn £11mPOAYY Ot a LALET h4lS, |yl dene
fluoride or polyethyfene tanroll thénthlcknessaof t he a?@%é%a &Q%ﬁ@%

20  sanme astbhaénef sbmataaﬁveoﬁeaimﬂ@dabm@ﬁl@@féd@bl@a@@famfubber an@yer
(a). The adhesive | abel of the invention is described above

W th respect at bespareerbetilhmast ani AdNEs Lhe t Hifd redease¢ SheéGhcentrat Son
conposed of only the paper layer, only the non- -25 bi odegradabl e pol yner
| ayer or theoEa@Dn&t énofint Amopapeof 30 g/mAyeyr meechs hef rsorediined egy=adabl e
pol ymer | ayer. However, t he adhesi ve | abel of the invention may
i ncl ude étheto form an adhesive layer, whereby a biodegradable adhesive
label main body was obtained.
Then, on both surfaces of a woodfree paper (available
from LINTEC CORPORATION) having a basis weight of 80 g/m?2,
a polyethylene film (trade name: Showflex L170, Showa Denko
10 X.K.) having a thickness of 12 flm was laminated at a
heating temperature of 300 °C by means of an extrusion
molding machine to obtain a release sheet substrate
comprising a non-biodegradable polymer layer and a paper
layer.
15 On the non-biodegradable polymer layer of the release
sheet substrate, a release agent layer was formed using a
silicone release agent (trade name: SRX244, available from
Toray Silicone K.K.), to obtain a release sheet.
The adhesive layer of the biodegradable adhesive label
20 main body was superimposed on the release agent layer of the
release sheet, and they were bonded together to obtain a
biodegradable adhesive label.
The biodegradable adhesive label thus obtained was cut
to have a width of 25 mm. Then, the biodeg;gdable adhesive
25 label main body was peeled from the release sheet, and tﬁe

adhesive layer of the biodegradable adhesive label main

body was bonded to the surface of SUS304. Thereafter, the



25 enbodi nents than those shown in Figs. 17 to 20 , so far as

they do not deviate fromthe scope of the patent clains of the

i nvention. For exanple, in the adhesive | abel of the i nvention, the
fel ease sheet substrate of the rel ease sheet 5 may be forned froma

| am nate of a paper |ayer and a non-36 bi odegr adabl e pol yner | ayer, or
it may be forned froma | am nate of a non-bi odegradabl e pol yner | ayer
a paper | ayer and a non- bi odegr adabl e pol yner | ayer.

Further, inadaesadResiaye:l aRe! sk GEfkggﬁﬁng%ﬁs%%ﬂ uhBe, §hgase sheet

substrate may be conposed of a biodegra pol ynmer layer, or it may

be conposedcehdd thidmsn@ife Of etperat i@ 2y eE, aadham%%%g(r?%daé%! %39' ymer
| ayer. Sone enbodi ments having these constitutions aré descri be

bel ow. a peel Hag®e oXl 300 v/l earh Ap&Nl aMAd ssetiggmk ovi ew of 15
a preferred enbodi mrent of the bi odegradabl e adhesive | abel accordi ng
to the i nvenkesnre the peel sthenkbithdegFadabltdecapeedi ve ded@h,l@nshown in
Fig. 21 is formed from a bi odegradabl e adhesi ve | abel mai n body 20
and a bidegdheshibn s¢lreagehslodethd0biogi@gradableThdhkisddegnatell eraadhesi ve
| abel main body 20 is the

evaluated. :

The biodegradable adhesive label obtained in the above
was cut to give a sample having a size of 100 mm X 100 mm.
The sample was buried in the soil at the depth of 10 ¢m,
10 allowed to stand for 1 month and 3 months, and dug up. The
degree of degradation of the biodegradable adhesive label
was calculated by the formula 1 of Example 1.
The results are set forth in Table 3.
Comparative Example 3
15 An adhesive label was prepared in the same manner as

described in Example 3 except that a polyester film (trade

name: Lumiler S-10, available from Toray Industries, Inc.)

having a thickness of 75 um was used as the adhesive label

substrate. The adhesive label thus obtained was evaluated

20 on the adhesion strength and the degree of degradation.

The results are set forth in table 3.



.same as the biodegradabl e | abel main body 20 shown in Fig. 17.

release sheet substrate comprising a biodegradable polymér

layer and a paper layer.

In the bi odegradabl e rel ease sheet 30, a rel ease agent layer 3 is
| am nated on a rel ease sheet substrate 4 which 25 i s conposed of only a
-bi odegr adabl e pol yner |ayer (a). The material of the rel ease
sheet substrate 4 conposed of omly the biodegradabl e polyner |ayer
(a), the thickness: 26 of the
substrate and the nmethod for form ng the substrate are the sane as
t hose for the adhesive tape substrate&% 1 t he enbodi nent shown in Fig.
1. The rel ease sheet substrat®® éonposed of only the 5
bi odegr adabl e polyner Iayer (a) does not dlsrupt the nat ur al
envi r onnentrever—tf—tire Uge re[ TS IS oF bbalLed in
the soil, gnd therefore ?chh Egﬁgﬁ‘%ﬁ‘ she %é SUDST T ?Beego}'a}sa%‘rle er ablly
used for tHe invention. eﬁt L”F r gaﬁg—ﬁﬁg?¥—+zyer
. I I n
3, the 10| thickness of the “ﬂ&er aﬁd th ré%jugﬂ flor Mg Jayqr
Example 3 1,900 40 60
Comp. Ex. 3 1,800 20 25
Example 4
5 On one surface 6f a film made from a copolymer of 3-
hydroxybutyric acid and 3-hydroxysuccinic acid (trade name:
Biopole, ICI Co., England) and having a thickness of 70 Um,
which was a biodegradable polymer layer, aluminum was
deposited at degree of vacuum of 5 X 10-3 torr to form an
10 aluminum thin film.
The aluminum thin film was coated with a toluene
solution containing a mixture of natural rubber and a
terpene resin as an adhesive and having a concentration of
20 % in an amount of 30 g/m? by means of a comma coater to
15 form an adhesive layer, whereby a biodegradable adhesive
label main body was obtained.
Then, the biodegradable polymer layer was laminated on
"a woodfree paper (available from LINTEC CORPORATION) having
a basis weight of 80 g/m? at a heating temperature of 200
20 °C by means of an extrusion molding machine to obtain a



are the sanme as those for the rel ease agent |ayer of the bi odegr adabl e
adhesi ve | abel shown in Fig. 17. In this enbodi nent, the rel ease
agent |ayer 3 forned froma rel ease agent exhibiting biodegradability
is 15 particularly preferably used, because the natural envi ronnent

" is not disrupted even if the biodegradabl e rel ease sheet 30 is

di scarded in the soil. The31$ odegr adabl e adhesi ve | abel 10 shown
in Fig. 22 is the sane as the enbodi mrent shown in Fig. 21 except that
20 the bi odegradabl e adhesive | abel main body 20 is the same as that

in the bi odegradabhetadhesowegkabgbishpwiyindrFigyer of #8e release The
bi odegr adabl e adhesi ve | abel 10 shown in Fig. 23 Is the sane as the

enbodi nent sbnweeti Bubisgra?é,exceplietbat ag@ht Lhgebi edegfadablicuatihgsave
| abel main body 20 is the sane as that in the biodegradabl e adhesive
| abel shown BhlEcgne relegBe agent (trade name: SRX244, available frof7
Toray Silicone K.K.), to obtain a biodegradable release
5 sheet.

The adhésive layer of the biodegradable adhesive label
main body was superposed on the release agent layer of the
biodegradable release sheet, and they were bonded together
to obtain a biodegrédable adhesive label.

10 The biodegradable adhesive label thus obtained was cut
to have a width of 25 mm. Then, the biodegradable adhesive
label main body was peeled from the biodegradable release
sheet, and the adhesi&e layer of the biodegradable adhesive
label main body was bonded to the surface of SUS304.

15 Thereafter, the adhesive label was peeled from the SUS304
under the conditions of a temperature of 23 °C, a humidity
of 65 %$RH, a peel rate of 300 mm/min and a peel angle of
180° to measure the peel strength. From the peel strength,
the adhesion strength of the biodegradable adhesive label

.20 was evaluated.

The biodegradable adhesive label was cut to give a
sample having a size of 100 mm X 100 mm. The sample was
buried in the soil at the depth of 10 cm, allowed to stand
for 1 month and 3 months, and dug up. The degree of
25 degradation of the biodegradable adhesive label was

calculated by the formula 1 of Example 1.

The results are set forth in Table 4.

<
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The bi odegradabl e adhesive | abel 10 shown in Fig. 24 is the sane as
t he bi odegradabl e adhesi ve | abel 10 shown in - Fig. 21 except for the
rel ease sheet substrate 4 of the bi odegr adabl e rel ease sheet 30. 5
1n the biodegradabl e rel ease sheet 30 shown in Fig. 24, the rel ease
sheet substrate 4 is conposed of a |am nate of a bi odegradabl e

pol ymer |ayer (a) and a paper |ayer (R)p and the rel ease agent | ayer
3 is forned on the bi odegr adabl e pol yner layer (a). 10 The
mat eri al of the bi odegradabl e polyner |ayer (a), t he thickness of the
| ayer and th thad .fQr £arni,ng .t he : | ayer, the thickness of the
paper | ayer for lam nating the bi odegradabl e

pol ymer |ayer (a) ,Qn_t . e a at se _for

t he biodegradableAglgdmgéﬁggi&ggggbgﬁgné?%pégég 5@ %ﬁgtﬁgﬁgnaéaﬁggn Sshown

in Fig, deXribed in Exampl® @i gdegpedenke adgsiwgttaebgklﬂno (FQ%@ in

Fig. 25 . I's also the sa as the biodegradabl e adhesive | abe
shown in Fi gnakb excalh HOs-tilbe bebeassisheebmswbshyatfddst2Qes,Onkhe

bi odegr adabl e rel ease sheet 30. In the bi odegradabl e rel ease

sheet 30 ShowaviihgFiag-thickness of 75 um was used as the adhesive label
-substrate and that a reléase sheet subs;rate obtained by
laminating polyethylene (trade Name: Showflex L1170,
available from Showa Denko K.K.) on both surfaces of.a
woodfree paper (available from Rintec K.K.) having a basis

10 weight of 80 g/m? at a heating temperature of 300 °C by
means of an extrusion molding machine was used. The
adhesive label thus obtained was evaluated on the adhesion

strength and the degree of degradation.

The results are set forth in table 4.

15
Table 4
Adhesion Degree of Degradation
Strength _ (%)
(g/25 mm) 1 month in 3 months in
the soil the soil
Example 4 1,900 40 i 60
e Comp. Ex. 4 1,800 ' 20 25




25, the rel ease sheet substrate 4 is conposed of a | am nate havi ng

the | am nated structure: biodegradable polyner |ayer (a) / paper
layer (b) / biodegradable polyner | ayer (a) 25 Themk&hBaBemsﬁmmmd
substrate 4 havimg—such—a three- | ayer structurela

can be obtai ned I“ rw nanner as for the re e rate
e o | MR 28 Shown
in Fig. 10, at Fs,CitLtcan bye obtalne by super posi ng the
biodegradable polyner | ayer (a), the paper | ayer (b) and the

bi odegr adablyg, ol &l 1 gyl A) one upon another in this order. 5
~ILn the present invention, t He follomﬁng enbodi nent s are al so

avai |l abl e ot her tihan t;hq) AR Le3ald RefhN8% tape d

bi odegr adabl e adhesive Iébel 10 illustrated in ap Comprl lém?fklch S

consti tut ed dehd¥ndl g &St inRIding a ba d¥; e%h’:‘a@ﬁ%l@ gl face
of the bi odegradabl e adhesive- 10 |abel main body 20 shown in Fi'g. 22 to

the rel ease layent, a reldaerag@nir Quydad farm@Re oSUidnaC & uffddRe of said
bi odegr adabl e
substrate and an adhesive layer formed on the other surface
of said substrate.

2. The biodegradable adhesive tape as claimed in
claim 1, wherein the adhesive tape substrate consists of
the biodegradable polymer layer.

10 3. The biodegradable adhesive tape as claimed in
claim 1, wherein the adhesive tapé substrate is a laminate
of the biodegradable polymer layer and a paper layer, said
paper layer being positioned between the biodeéradable
polymer layer and the adhesive layer.

15 4. The biodegradable adhesive tape as ;laimed in
claim 1, wherein the adhesive tape substrate is a laminate
having a laminated stfucture of the biodegradable polymer
layer/ a paper layer / the biodegradable peclymer layer.

5. The biodegradable adhesive tape as claimed in

20 claim 1, wherein the adhesive taée substrate is a laminate

o i@ewooo.comprising the biodegradable polymer layer, and a
metallic thin film'layér or a metallic oxide thin film
layer, said metallic thin film layer or metallic
oxide thin film layer being positioned between the

25 biodegradable polymer layer and the adhesive layer;

6. A biodegradable adhesive.tape comprising a

biodegradable double-sided adhesive tape main body

A



rel ease sheet 30 shown in Fig. 24; i) a blodegLadabLe_adhes+¥e—

| abel 10 illustrated in Fig. 27, which is constituted b bondln t
adhesive layer 15 2 provided on one surface of the biod 6l
1abel main body 20 shown in Fig. 22 to the rel ease agent é’m ‘iﬁ

provi ded on one surface of the biodegs pdable rel eas

in Fig. 25; I11) a biodegradabl e adhesive | abel 10 |IIustrated
in 20 Fig. 28, which is constituted by bondi ng the adhesive | ayer 2
provi ded on one surface of the blodegradable adhesi ve | abel mai n body

20 shown in FHTHBRP INAIRFTHS RSP Strqtcfye‘t“%luﬁjﬂd\ﬂ ded on one

f f h d I h Fi 24; d
s et b dofd R st St b S 07
gge \éwt]lr?gclasb Sél!u{) d%g?%fda tsri%ea%% Vs%bs%*%te, anc? ‘aprcpoubql.eed— on
29 | abgf o depi P ROLYe @aﬁ@%ﬂﬁs’irﬂ; 23104 vHLABH A8 e and

5 release agent layers formed on both surfaces of the release
tape substrate, wherein the biodegradable double-sided
adhesive tape main body and the double-sided release tape
are laminated together in such a manner that the adhesive
layer of the biodegradable double-sided adhesive tape main

10 body is in contact with the release agent layer of the
double-sided release tape.

7. The biodegradable adhesive tape as claimed in
claim 6, wherein the adhesive tape substrate consists of
the biodegradable polymer layer.

15 8. The biodegradable adhesive tape as claimed in
claim 6, wherein the'adhesive tape substrate is a laminate
comprising the biodegradable polymer layer and a paper
layer. Lo |

9. The biodegradable adhesive tape as claimed in

20 claim 6, wherein the adhesive tapelsubstrate is a laminate
having a laminated structﬁre of the biodegradable polymer
layer / a paper layer / the biodegradable polymer layer.
~ 10. The biodegradable adhesive tape as claimed in
claim 6, whereip the adhesivé tape substrate is a laminate

25 comprising the biodegradable polymer layer, and one of a
metallic thin film layer and a metallic oxide thin film

layer. :
[
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{ayer 3 provided on one surface of the biodegradable

shown in Fig. 25. 5 EFFECT OF THE

According to the present invention, as described abov Gﬂ
1 he natural environnment or of the ecosystemis m nim ﬁ/mgH

adhesi ve tape and the adhesive | abel are discarded in

because they use a bi odegradabl e pol yh2r as a material of their

subst r at es. EXAMPLE The

present invention is further described with 15 reference to the follow ng

exanpl es, but it ghoul ghbey;ogeqrLRistd Léﬁﬁlé;we g d MeMiDikdS i No way
limted to those exanpl es. Exanple 1 One surface of

a filmmade @fafnpe) YWRErélh Oyhdfre b se Hahet iyt raratasred o) oA ny |
al cohol (trade nane: Matabee ZFO3U, Novanont Co., U. S. A) and having

a thickness wiodégradablé¢ epslymemtiagremas a bi odegradabl e pol ymer | ayer,
was coated with shellac.as a release agent to forma rel ease agent

12. The biodegradable adhesive tape as claimed in

5 claim 6, wherein the release tape substrate is a paper
layer. ‘

13. The biodégradable adhesive tape as claimed in
claim 6, wherein the release tape substrate is a laminate
haviné a laminated structure of a biodegradable polyﬁer

10 layer / a.paper laver / a biodegradable polymer layer.

14. A biodegradable adhesive label comprising a
biodegradable adhesive label main body comprising an
-édhesive label substrate including a biodegradable polymer
layer and an adhesive layer laminated on the adhesive label

15 substrate, and a release sheet comprising a release sheet
substrate having a layer formed from a material selected
from a paper, a non-biodegradable polymer and a
biodegradablé polymer and a release agent layer formed on
the release sheet substrate, wherein the biodegradable

20 adhesive label main body and the release sheet are
laminated together in such a manner that the adhesive layer
of the biodegradable adhesive label main body is in contact
with the release agent layer of thé release.sheet.

15. The biodegradable adhesive label ‘as claimed in

25 claim 14, wherein the adhesive label substrate consists of

the biodegradable polymer layer.

-
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1 ayer having a thickness of 0.05 [err]ni 25 Then, t he ot her surface

of the bi odegradabl e pol yrer | ayer was coated with alh Replaged
containing a m xture of natural rubber and a terpeneJ _ ﬂ l '

30 adhesi ve and having a concentration of 20 % in an.

30 g/nferr] by neans of a comma coater to form an adhesive | ayer.

Thus, a bi odegradabl e adhesi ve tape h%ﬁing a structure shown in Fig. 1
was obt ai ned. 5 The bi odegradabl e adhesi ve tape thus obtai ned was
cut to have a width of 25 nm and two of the resulting

bi odegr adabl e adheéi veThapesonesLabanie dadipgei herlabe Surd dlaimed MANNEr the
adhesi ve | ayer of one tape was contacted with the rel ease agent |ayer
of the ot herciap®e.l1¥henhetrtbgethdOadie pitegr baledl eswitesitve tsapes are peel ed
from each other - under the conditions of a tenperature of 23 [err]C, a

humidity — lamypasg oRHhe piedegradabie 3polymymikaven andeelpapegt e of
180[err] to fggggreaggetggegdgééfggt{gyer is formed on said
’ paper
5 layer.
17. Thé-biodegradable adhesive label as cléimed in
claim 14, wherein the adhesive label substrate is a
laminate consisting of the biodegradable polymer layer, and
a metallic thin film or a metallic oxide thin film,

10 and the adhesive layer is formed on the said

metallic thin film or the said metallic oxide thin film.

18. The biodegradable adhesive label as cléimed in
any one of claims 14 to 17, wherein the release sheet
substrate consists of a paper layer.

15 19. The biodegradable adhesive label as claimed in
any one of claims 14 to 17, wherein the release sheet
substrate consists of a non-biodegradable polymer layer.

20. The biodegradable adhesive label as claimed in
any one-of claims 14 to 17, wherein the release sheet

20 substrate is a laminate of a papéf layer and a non-
biodegradable polymer layer, and the release agent layer is
formed on said non-biodegradable polymer layer.

21. The biodegradable adhesi&e label as claimed in
any one of claims 14 to 17, wherein the release sheet

25 substrate is.a laminate having a laminated_structure of a

non-biodegradable polymer layer / a paper layer / a non-

biodegradable polyﬁer layer. : -

LT
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Further, the biodegradabl e adhesive tape having a 15-—wdth—oef—25-mmwas
bonded to a surface of SUS304 (JIS: st ai nl ess st ec i N er
t hat the adhesive |ayer of the adhesive tape was: S%h%}séhe;etﬁ clﬂmi _ -g
surface of SUS304. Then, the bi odegradabl e adhesive,ﬂﬂﬂHl %“ dakd
fromthe SUS304 under the sane conditi%ns as described 20

neasure the peel strength. Fromthe 6ee| strength, the adhesion :
strength of the biodegradabl e adhesi ve tape was eval uat ed.

The bi odegradabl e adhesive tape obtained in the above was cut to give
a sanpl e having a23di-ze Toe bdgdsarrdablenadhesbve Taeelanapl eladsetuined in

the soil at the depth of 10 cm allowed to stand for 1 nonth and 3
nmont hs, and &&g @ﬁg ?ﬁéclalms 14 to 17, wherein the release shegtq

degree of degradation of the biodegradahl e adhesi ve tape was
cal cul ated b u%ﬁgr?gﬁlﬁﬁpﬁdsfﬁr Ig ?logegragable polymer layer.

23. The biodegradable adhesive label as claimed in
5 any one of claims 14 to 17, wherein the release sheet
substrate is a laminate of a paper layer and a
biodegradable polymer layer, and the release agent layer is
formed on said biodegradable polymer layer.
24. The biodeéradable adhesive label as claimed in
10 any one of claims 14 to 17, wherein the release sheet
substrate is a laminate having a laminated structure of a

biodegradable polymer layer / a paper layer / a

L ]
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biodegrédable polymer layer.

;
l:
: f
i
/
i *



5 Degree of degradation (% = Sanpl e wei ght before burying - Sanpl e
wei ght after digging X 100 o - Sanpl e wei ght - ExsGhet Bas BgénrRyplaced
The results are set forth in Table 1. 10 Conparative Exanp : _

An adhesi ve tape for conparison was prepared in the sa : : '
described in Exanple 1 except that ay pol ypropyl ene film ' )

Al phan SY101, avail able - fron1Honéhu Paper Mg. Co., Ltd.) having the
sanme thickness 15 (40 [er]m as that of the biodegradabl e polynmer |ayer
was used in place of the bi odegradabl erpolyrrer | ayer. The adhesive
tape thus obtai ned was eval uated on BRI strength, the adhesi on
strength and the_degree of degradation. The results are set
forth in.Tabl e 1Rnpgdhesive tape or an adhesive labglpgach of which

Peel Adgglsni on Degr ee of Degradft i.on ) Strength

Strength prises %?u strate~including ?g??%dﬁﬂfadTB}?5pﬂ%¥meH month in
3 nont hs . . t he soil in the
soi l layEfaﬁBPeaT adhesigs layer ngﬁbded on a%ofeast one g

Can.EX51 sur%gge of thelsﬂggtrate. Tﬁe adhesive]£5pe has a release

agent layer fbrmed on an opposite surface to the surface
where the adhesive layer is provided, or has a release tape
which is in contact with the adhesive layer, and the
adhésive tape is wound up around a core for storage. The

10 adhesive label has a release sheet which is in contact with
the adhesive layer. 1In such biédegradable adhesive tape
and biodegradable adhesive labels, a biodegradable polymer
is used as a material of the sﬁbstrate, and therefore
disruption of the natural environment or of the

15 ecosystem in the soil is minimised even when the tape

and label are discarded in the soil after use.



32, . Exanple 2 On both surfaces of a woodfree paper

(avail able from LI NTEC CORPORATI ON) having a basis weight of 80 g/nt
was | am nat ed a bi odegradabl e pol ynmer made of a polynmer alloy 5 of
Starch and denatured pol yvinyl al cohol (trade namne: Mat abee ZF03U,
Novarmont Co., U. S.A) at a heating Xiwperature of 150 [err] C by neans
of an extrusion nol di ng machi ne t o/} m bi odegr adabl e pol yner | ayers
each having a t hi ckness of 12 [err]m whereby a rel ease tape substrate
10 consisting of a biodegradabl e pol yner |ayer, a paper |ayer and a

bi odegr adabl e pol yner | ayer was obtﬁlueg. é’ On each of the
bi odegr adabl e pol yner | ayers on bot é?;id s of the rel ease tape

substrate, a silicone rel ease agent layer was forned using a silicon
rel ease agent (trade 15 nane SRX244 avallable fron1Tor ay Silicone

KK), to obtain a dg o-. C Then, one
surface of the above- nentla ~ QA0 .. - -‘ BnlhaV|ng a
t hi ckness of 40 [err]m Blibstrate, was
coated with a tol uene sol U/ o
10 — — 1
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20 containing a mixture of natural rubber and a terpene resin as an
adhesi ve and having a concentration of 20 %in an anmount of 30 g/ nt
by means of a conma coater to form an adhesi ve | ayer. The
‘adhesi ve | ayer and the doubl e-sided rel ease tape 25 were bonded
together. Then, on the free surface of the adhesi ve tape substrate
was fornmed the sane adhesive | ayer 2//B nentioned above to prepare a
bi odegr adabl e doubl e-si.ded 33
adhesi ve tape having such a structure consisting of a bi odegr adabl e
doubl e-si ded tape mai n body and 3 29“bJe si ded rel ease tape as shown
in Fig. 10. The bi odegré&d allé?ﬁouﬂ’e S|ded adhesi ve tape thus

5 obtained was ‘cut to have a width of 25 nm Then, pol yester tape
having a wi dth of 25 mm was superposed on the adheS|ve | ayer of the
bi odegr adabl e doubl e-si de{ re bonded to

each ot her. | Thereaft \ ‘]\‘\\\-: peel ed from
10— |
\
Frg. b
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10.t he Dbi odegradabl e doubl e- si ded adhesi ve tape. The adhesive | ayer

of the resulting | am nate consisting of the double- si ded adhesi ve
tape mai n body and the polyester tape was bonded to the surface of
BUS304, and the bi odegradabl e adhesi ve tape was then peel ed under the
conditions of a 15 tenperature of 23 [errkc a humdity of 65 %RH, a peel
rate of 300 minmn and a peel ang®é/8f 180[err] to measure the
adhesi on strength of the doubl e-sided adhesive tape nain body.

The bi odegr adabl e doubl e-si ded adhesi ve tape was cut to give a sanple
having a size of 100 nm X 100 nm -&sa l e was buried in the soil
at.the depth of 10 cm allo td for 1 nonth and 3 nonths, and
dug up. The degree of degradatlon of the biodegradabl e doubl e- si ded
adhesi ve tape was cal cul ated by the fornula 1 of Exanple 1. The
results are set forth if fa ' 2

doubl e- si ded adhesi ve t 4pq
manner as descri be 2@ F
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34, . except that a release tape substrate obtained by | am nating

pol yet hyl ene (trade nane: Showflex L170, available from Showa Denko
K.K) with the same thickness as that of the bi odegr adabl e pol yner
lTayer in place of the biodegradable 5 polynmer on the woodfree paper at a
heati ng tenperature of 300 [err]C was used and that a pol ypropyl ene
film(trade nane: Al phan SY101, ayifffabl e from Honshu Paper Mg. Co.,
Ltd.) with the sanme thickness as that of the adhesive tape
substrate was used as the adhesive tape substrate. The 10 doubl e-sided
adhesi ve tape thus obtai ned was eyal uated o t he adhesi on strength
and the degree of degradati on. « Thellesults are set forth in
Tabl e 2. Table 2 15
Adhesi on Degr ee of gradation Strength
(% CCef25-mA- o T menth- i f - -3 orfhs- Pn
t he soil t he spi HIPE v 42547 30
50 Conp. .go‘ M//’IIMI WB‘Z
Exanpl e 3 L[ e~
10 ( ““\\\\ —3
a
30 L/ S bré
IIII'IIII”IIII’A a
AN 3
Frg 77
a
20 o}
Sl oo T oo TT~—2
109 ¢ Ny
3049 | dT~—4
\f\ —~—3
b
Frg 712
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On.one surface of a filmnmade froma copol yner of 3- hydr oxybutyric

acid and 3-hydroxysuccinic acid (trade nane: 20 Biopole, IC Co.,

Engl and) and having a thickness of 70 [err]m whi ch was a

bi odegr adabl e pol yner |ayer, alum num was . deposited at degree of

vacuumof 5 X 10[err] torr to form an alumnumthin film

35 The al uninumthin film t4G&obt ai ned was coated with a

tol uene solution containing a m xture of natural rubber and a terpene

resin as an adhesive and having a concentration of 20 % in an anount

of 30 g/nmerr] by neans of a con?g-apigfr 4(5 o forman adhesive | ayer,

wher eby a bi odegradabl e adhesi ve Aab I n body was obt ai ned.

Then, on both surfaces of a woodfree paper (avail able from LI NTEC

CORPORATI ON) having a basis weight of 80 a/nmferr], a pol yet hyl ene

film-(trade name: Showffl ¢x: 1170 ::Showa -Denkn - -10. K; K:.) . Havt a thickness

of 12 [err]mwas | am naf e }[erﬂ(:by
1

means of an extrusi 20
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frol-di ng- machine to obtain a rel ease sheet substrate conprising a

non- bi odegr adabl e pol yner | ayer and a paper | ayer. 15 ' On the
non- bi odegr adabl e pol yner |ayer of the rel ease sheet substrate, a
rel ease agent |ayer was forned using a silicone rel ease agent (trade
nane: SRX244, available from Toray Silicone KK ), to obtain a
rel ease sheet. The adhesi ve of the bi odegradabl e adhesi ve
| abel 20 nmain body was superi nposed e rel ease agent |ayer of the
rel ease sheet, and they were bonded together to obtain a
bi odegr adabl e adhesi ve | abel . The bi odegr adabl e adhesi ve | abe
t hus obt ai ned was cut to have/.' ydt ﬁ Then, the
bi odegr adabl e adhesive 25 | abel “mai'n peel ed fromthe rel ease
sheet, and the adhesi ve | ayer of the blodegradable adhesive | abel main
body was bonded to the  sprf-ace—eq—SUS3o4—thereart-er—the 2
36 adhesi ve Iabeju Selad fram. - SIIS304 - igder 4 e a
20 2 }1
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conditions of a tenperature of 23 [err]C, a humidity of 65 %RH, a
peel rate of 300 mimn and a peel angle of 180[err] to nmeasure the
peel strength. Fromthe peel strength, the 5 adhesion strength of the
bi odegr adabl e adhesi ve | abel was eval uat ed. The

bi odegr adabl e adhesi ve | abel obtained in the above was cut to give a
sanpl e having a size of 100 mm x 100 mm The sanple was buried in
the soil at the depth of 10 cm 10 al |7 to stand for 1 nonth and 3
nont hs, and dug up. The degree of degradation of the biodegradable
adhesi ve | abel was cal culated by the fornmula 1 of Exanple 1.

The results are set forth in Tabl g=3.. ng arative Exanple 3 15

An adhesi ve | abel was prepared i h iahe er as described in
Exanpl e 3 except that a polyester film (trade nane: Lumler S-10,
avai | abl e from Tor ay Industrles | nc. havinq a_thickness of 75
[err]mwas used.as the afihp : ’ r,‘.--eslve | abel

t hus obtai ned was e aéﬂ \\“\\\‘k\\‘!\\\\“‘\:\l the d]egree of

degr adat i on.
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37, Tabl e 3

Adhesi on Degree of Degradation Strength

1% (g/25 mm 1 nonth in 3 nonths in

the soil t he soil Exanmpl e 3 1, 900 40

60 Conp. Ex. 3 1, 800 20 25

Exanpl e 4 On one surface of a filmnmade from-a copol yner of 3-
hydr oxybutyric acid and 3-hydroxysucci2§g@?cid (trade nane: Bi opol e,
Il Co., England) and having a thickne 70 [err]lm whi ch was a

bi odegr adabl e pol yner |ayer, alum num was deposited at degree of

vacuumof 5 x 10[err]
The alum numthin filmwas coat eFV\/l/ hga g
a mxture of natural e e
havi ng a concentration of
of a comma coater to 1T

adhesi ve

torr to form an

rubber and a

10 alumnumthin film

sol uti on cont ai ni ng

resin as an adhesive and
20 %in an amount of 30 g/nferr] by neans

| bi gdegr adabl e
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v .
Fabelunain body was obt ai ned. Then, the bi odegradabl e pol yner

Fayer was |am nated on a woodfree paper (available from LI NTEC

CORPORATI ON) havi ng a basis weight of 80 g/nferr] at a heating

femperature of 200 20 J[err]C by neans of an extrusion nolding nachine to

obtain a rel ease sheet substrate conprising a biodegradabl e pol ymner

| ayer and a paper | ayer. 38

On the bi odegradabl e pol yner |ayer of t#g/fel ease sheet substrate, a

rel ease agent |ayer was forned using a silicone rel ease agent (trade

nane: SRX244, available from Toray Silicone KK ), to obtain a

bi odegr adabl e rel ease 5 sheet./c- . ygﬁgs-adhesive | ayer of the

bi odegr adabl e adhesi ve | abel na(né%bd superposed on the rel ease

agent |ayer of the | odegr adabl e rel ease sheet, and they were bonded

t oget her to obtain a bi odegradabl e adhesive |abel. 10 The

bi odegr adabl e adhesi ve IhHE;>( |
727777
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to .hgqvesa wdth of 25 nm Then, the biodegradabl e adhesive | abel main
body was peel ed fromthe biodegradabl e rel ease sheet, and the adhesive
[ayer of the biodegradabl e adhesive | abel main body was bonded to the
surface of SUS304. 15 Thereafter, the adhesive | abel was peeled fromthe
SUS304 under the conditions of a tenperature of 23 [err]C, a humdity
of 65 %H, a peel rate of 300 mMmim n and a peel angle of 180[err] to
nmeasure the peel strength. Fromthe peel strength, t he adhesi on
strength of the biodegradabl e adhesive |abel 20 was eval uated.

The bi odegradabl e adhesive | abel was cut to give a sanpl e having a
size of 100 mMm X 100 mm  The sanpl e was buried in the soil at the
depth of 10 cm allowed to stand /i 4¢f” 1 nonth and 3 nonths, and dug
up. The degree of 25 degradation é%/ e bi odegradabl e adhesive | abel was
calculated by the fornmula 1 of Exanple 1. The results are set
forth in Table 4.
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39 . . Conparative Exanple 4 An adhesi ve | ajel "was prepared in
t he sanme manner as described-in Exanpl e 4 except thgt n%

P @e‘ﬁéll
(trade nane: Lumler S-10, available from Toray Ind m

having a thickness of 75 [err]mwas used as the adhesive | abel

substrate and that a rel ease sheet subst4mte obtai ned by | am nat i ng
pol yet hyl ene (trade Nane: Showflex L170, avai | abl e from Showa Denko

K. K. ) on both surfaces of a - V\Doqﬁggﬁqp@per (avai l able from Ri ntec
K.K.) having a basis 10 weight of 80 g/nferr] at a heating tenperature of
300 [err]C by means of BpHERGRASABIE FDHESIVENBRPE ne was used. The
adhesi ve | abel ‘thus obt al negpigiBoEeRAIABE ADHESRMABEL On strength
and the degree of degradatlon The results are set forth in
table 4. 15 Tabl e 4

Adhesi on r f EDetg%%d t h

(% Age%.cﬁ%sq_v (o7 Eg Yh adlher’rsoah‘{eh Jl.ahbel %a%%noﬁ J&ﬁﬂgfm

the soil compril@sSQ Isubstrate BfAMIEIAy a bioddgPable pol%meéo
60 Conmp. Ex. 4 1, 800 20 2
layer and an adhesive layer provided on at least one
5 surface of the substrate. The adhesive tape has a release
agent layer fbrmed,on an opposite -surface to the surface
where the adhesive layer is provided, or has @ release tape
which is in contact with the adhesive layer, and the

. 4
adhesive tape is wound up around a core for storage. . The

10 adnesive label has a release sheet which is in contac£ with
the adhesive layer. In such biodegradable adhesive tape
and biodegradable adhesive labels,a biodegradable polymer
is used as a material of the substrate, and therefore
disruption of the natural environment or of the

15 ecosystem in the soil is minimised even when the tape

and, label are discarded in the soil after use.

(Figure 3)
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= 20 - - " THE CCAHVS—BEELNING THE | NVENTI ON ARE AS FOHs@URCEMENT SHEET |
A .bi‘odegr adabl e adhggj pfF1.S1 Ng: an adheg tap
substrate which cénﬂ?‘m#lﬂm&ﬂﬁmrabl e pol yner |ayer; daeszgeuﬁ?raggasiL
agent | ayer -forned orf ode su Ml sai d substrate and: 3 '
adhesive | ayer fornmed on the other surfad@-of said substrate, said

adhesi ve layer conprising a m xture of a natural rubber and at |east one
tackifier THE CEAIMSODEFINING THE N VENTHONARE ASNHOMLO¥ES:n,
derivatives of rosin, terpene and derivatives of terpene. 10 2.
The bi odegradabl e adhesive tape as clained in claim1, wherein the adhesive

tape substrpate Cﬁrﬁbaééra@fabkhﬁdl%s%eﬁ%gé%ﬁhﬁis .ymer | ayer. 3.

The bi odegradabl e adheSive tape as clained in claim3l, wherein the adhesive
15 tape substraam adbesivé tapensubstrate whichhdonymipes gdribdegraligbker pdlymner layet; a
paper | ayer, sai d paper. | ayer bejin osi tj oned hetween the

bi odegr atlabl e po?ﬁﬁ%ras?éﬁ tléuqyfq{gledo. Ol F8 p%ogéggrs\_ﬂu%sn‘ate and ~ The
0! odegr adabl e adhieSigtfesh@PfayeP okAiEn | e Coiel shraBCoLIshid REPAIRRS fy 20
tape substrate is a | am nat aving a amnated structure of the

bi odegr adalrddhesive laped gomprisiager mixtupapfea taayel fubter diddelpaatahe eagkifigner
| ayer. .5, e biodegradabl e adhesi ve tape as clained in claima1,
wher e n t hdesiihisleered Hom (g 5008k CORSHIE Satotth SEPAREe b P eoend
bi odegr adaldgipeiviser téﬁjé%@, and one 25 of a netallic thin filmlayer and
a netallic oxide thin filmlayer, and one of the metallic thin film

| ayer aHd the netallic oxide thin filmlayer being positioned bet ween

t he bi od dabl L dth dhesi . . . ) Th
adnesi ve L. as TEF BidRgrdAtlE anRisive Ghe s riiust ip GBEn Japheeeinghe pdhesvao
|5 sel ect ediabt QULLEEASHIAC B BleobioRBeaBIbAgRIR 18! 05T

di sproportionated rosin, pol ynerTzed rosi nd rosin ester and said
derivatives of terpene is selected from

3. The biodegradable adhesive tape as claimed in claim 1, wherein the adhesive
15 tape substrate is a laminate of the biodegradable polymer layer and a paper layer,
said paper layer being positioned between the biodegradable polymer layer and the

adhesive layer.

4. The biodegradable adhesive tape as claimed in claim 1, wherein the adhesive
20 tape substrate is a laminate having a laminated structure of the biodegradable

polymer layer/ a paper layer/ the biodegradable polymer layer.

S. The biodegradable adhesive tape as claimed in claim 1, wherein the adhesive
tape substrate is a laminate comprising the biodegradable polymer layer, and one

25 of a metallic thin film layer and a metallic oxide thin film layer, and one of the
metallic thin film layer and the metallic oxide thin film layer being positioned
between the biodegradable polymer layer and the adhesive layer.

6. The adilesive tape as claimed in claim 1, wherein said derivatives of rosin
30 isselected from the group consisting of hydrogenated rosin, disproportionated rosin,
polymerized rosin and rosin ester and said derivatives of terp:ene is selected from

‘the group consisting of a-pinene resin, B-pinene resin, dipentene resin ‘and



9

#he group consiStim =pi nene resin, p-pinene regsiA—Cd-PERte
REPLACEMENT

e
g?ﬁdegradabl e ad“mmwmlmﬁm ﬁ" 'rg?ﬁgt ” thereof i a \odeg agabl k& \997 \\
by 3 [0}

-doubl e- si ded adhe§iv% tlape dy which conprises ani triadhesi-ve-tgpe’ i
substrate conprising a bi odegradabl e polyHer |ayer, andd ve
layer formed on each surface of said substrate, said adhesive |ayers
conpri si ng hydrogenatien products thereof.al rubber and at | east one tackifier

sel ected fromthe group consisting of rosin, derivatives of rosin,
terpene and derivatives of terpene; and a doubl e-si ded rel ease
tape which gonpri%dfodegradAne adhbdios tadecafrisingd rel ease agent |ayer
formed on each surface of the rel ease tape subsfrate, said '

bi odegr adabl e do@&@dgmdabmlmi@paﬂmivn tapeimain dodyiwhide gbinprises ad

| ' 1l hat ed_t. th ' h th dhesi
ayer of 51 natBEvd G bRt ARt B8 b ARdnddadatie pOITRGavern ARC duhsieeivRn
contact w t hyar f6hfied ®n eachofifitice! 85/&hid %ﬁbéﬁeﬁ%&'a‘ﬂhlé&i%% 35 %ﬁg?rﬁrﬁx{i’%a 15

8. The bi odegradabl e adhesive tape as clained in claim7, wher e
adhesi ve  mixiuzgofsanatural gubbes iantdsatoleasthonditeckifien delsicted flopaethe | grpap.
9. The bj |l e.adhesi ve tape as clained in cla.m7. . wherein the
adhesi vo 20 ST B kG dtNiate B PSR endenst ad RefAlirds or petriind

pol ymer |ayer an@ double-si@édeeldasy Ghpe which cobprises ThGretReeHiRGAAE Gnd a
adhesive tape as clained in claim7, wherein the adhesive t ape

substr ad@ i Eelgase;geeng laysnfonged omeachsurface afcther releaseatayieosideptratahsaid2s

The”bi odeqr SipsseEadBRE ol B ata Bankr o8 TFain BoBy b Said BBtk sides sledEi ve
tape substredpe being laninatd® teRél & BacH Reninade dhadah| RiHeSiveNRiyet f he

and one ,of anmetallic thin filmlayer and a netallic oxide thin film
| ayer. 30 biodegradable double-sided adhesive tape main body is in contact with a release

jin

agent layer of the double-sided release tape.
15 :
8. ‘The biodegradable adhesive tape as claimed in claim 7, wherein the adhesive

tape substrate consists of the biodegradable polymer layer.

9. . The biodegradable adhesive tape as claimed in claim 7, wherein the adhesive

20 tape substrate is a laminate comprising the biodegradable polymer layer and a
paper layer.

10.  The biodegradable adhesive tape as claimed in claim 7, wherein the adhesive
tape substrate is a laminate having a laminated structure of a biodegradable

25 polymer layer / a paper layer / a biodegradable polymer layer.

11. Thebiodegradable adhesive tape as claimed in claim 7, wherein the adhesive
tape substrate is a laminate comprising the bipdegradable polymer layer, and one
of a metallic thin film layer and a metallic oxide thin film layer.
30 |
12.  The biodegradable adhesive tape as claimed in claim 7, wherein the release
' tape substrate consists of a biodegradable polymer layer. '



42.  The bi odegradabl e adhesive tape as clainmed in claf ‘ féﬁf‘bﬂﬂﬂ
rel ease ta ¢ substrate consists of a bi odegradabl e p%i‘ ﬁgﬁ}'gg/]
- 42 - “i“”ﬂﬂ I‘E““ladhem ve tape as cl & med €ndc¥al n /...
wherein the reI eas 13 te is,,a paper |ayer. Date ey

bi odegr adabl e adhe5| Ve ctape ds ¢lained i nzc'l aim?7, wher
tape substrate ig, a Iam nate havj a | am nat ed structur

bi odegr adabl® aﬂg‘gl@radhegivgéggq‘. as glagped nbcl?inﬁdﬁ@%?fdﬁm @eﬁ@ll‘iﬁ’f’ér

| ayer. tapeJubstra ed adheswe tape as clained in claim 7,
wher ei n sai gpé derfk\?las??k}gé& Eygom nis selected fromthe group consi sti ng
of hydrogenated rosin, 10 disproportionated rosin, polynerlzed rosin and

rosin ester r|vt|ves of ter elss from.the oup
consi sting B [ei?‘]edtﬂ? gradabie amerive o i BfRed $n RS, Shere tiererdist
and hydreg t$ 1hhghaef &h%ﬁ@‘ I

| abel co?rprlra?E Qﬁbgﬁ&é% 21 %leolé%‘gP daéglélgl%%ﬁcgm ve | abgflaé)naul?%%gaémg
conpri ses apolarﬂwdhycﬂ‘ ! abpdper laya'ubatbledegmdahﬂlermlylgealziyemdegr adabl e

pol yner |ayer, and an adhesive | ayer forned on the substrate, said
adhesi ve | ayer conprising a m xture of a natural rubber and at | east

tacki fi t t f
one tackitifs, Seﬁ‘é Bdubletitd ea terpgér’f%s'é gfé%nefi ﬁP%lélm reI e%}éﬁieﬁmﬂ

rosin, terpene and derivatives o ase s
whi ch conpr dereatives adfersin meﬁbc&dlﬁbmﬂfe gmupsdorismmgaof hydmgtaaatdail rosin,

sel ected fr a rad bl e pol.ymer and a r adabl e
ol o 10 S bR RSh e R, e T PG oy R Ang sk fen s of
sheet té?ﬁéﬁ@ﬁ@ seﬁetéa RloaflenE dag?&ggé RoR6EES b8 d-phifheRisth, b@-gﬂnél'{édrés% d

rel ease sheet” bei ng | am nat e t her |n such™a manner 'th

adhesi ve | agipentgnea resimhand dydropematiofprodutte shexeof.ape main body is in
contact with the rel ease agent |ayer of said rel ease sheet . 17.
The bi odegradabl e adhesive | abel as claimed in claim 16, wherein the

adhesive | apgl sSubBidRIzPadIS a8h&sitd 146% cBhiffRaigadabl e pol ynmer [ayer. 30

15 a biodegradable adhesive label main body which comprises an adhesive label

e rel ease 5

substrate comprising a biodegradable polymer layer, and an adhesive layer formed
on the substrate, said adhesive layer comprising a mixture of a natural rubber and
at least one tackifier selected from the group consisting of rosin, derivatives of
rosin, terpene and derivatives of terpene; and

20 a release sheet which comprises a release sheet substrate formed from a
material selected from a paper, a non-biodegradable polymer and a biodegradable
polymer, and a release agent layer formed on one surface of the release sheet
substrate, said biodegradable adhesive label main body and said release sheet being
laminated together in such a manner that the adhesive layer of the biodegradable

25 adhesive tape main body is in contact with the release agent layer of said release
sheet.

17.  The biodegradable adhesive label as claimed in claim 16, wherein the
adhesive label substrate consists of tile biodegradable polymer layer.

30 |
18.  The biodegradable adhesive label as claimed in claim 16, wherein the
adhesive label substrate is- a laminate of the biodegradable polymer layer and a



. :
48. The bi ddegr adabl e adhesive | abel as cl ai rred in claim16, wherein the
adhesi ve | abel subst rate 1S a am nate of the bi odegradabk:etpeﬁﬁ'r"‘jr" e‘j !

-EQSe? and the adheS| \“lmmul “Iﬂ"'l”““b on said paper IH ;ﬁ? "C"W‘h‘\ﬁ& \997
B 230

The bi odegradabl e adhesi vé | hbe! &% dl ai g i n claiml6y dderein- ther """""" \
adhesi ve | abel substrate is a | aminate consisting of thé}-:B e

pol ymer | ayepa ﬁér%ﬂmkmﬁell & i Io?f's?ﬂij apé&elayet.i C oxi de thi n
film and th% %%hegl ve | ayer is *or rrg?iﬂx(l)%dsal gep%]? a?%e metallic thin
filmand the netallic oxide thin film The bi odegr adabl e

adhesi ve | ab a e .of .clains 19 10 n
rel ease shee subgﬁllg bﬁpddfgﬁ’sq@% egvm‘lﬁg?l 1t "clajmn W%erem ‘the
bi odegr adabl sdiestivesiabel subBtates adhminge cbﬂs:s'ﬁly% mﬂecbfiocré hdzblé g)oﬂ%&néigl;a

yner

wherein the rel ease sheet substrate consists a non- blodegra

| ?yelr 35 andone gha mmélygmaﬁﬁm andirepielallicaoride &hmoﬁhn ithe m&esm
of & paper 118y T formed HA%aR4 Sog . fhE. BEGTHC BES| it AR Bl Taiflc oRiBd S

rel ease agenfilthayer is forned on said non- blodegradable pol yner | ayer.
20 23. The bi odegradabl e adhesive | abel as clainmed in any one of clains
16 to 19, wherein the rel ease sheet substrate is a Ianinate havi ng a

| am nat ed stiguctu i odegr.adabl e .pol / er
|l ayer / a no%bjbl o@ﬁq@&%gr@dﬁgf Sive qa}l"g C?alpn m%%’ & Fné:lam’gal to 19,
bi odegr adgbl ghafHigth¥ gelcabekhast éﬁb@ﬂrﬁ&dcdrﬁls&ndf Q'b%g gl ms 16 to 19,
wherein the rel ease sheet substrate consists of i odégradabl e pol yner
| ayer.

21.  The biodegradable adhesive label as claimed in any one of claims 16 to 19,

wherein the release sheet substrate consists of a non-biodegradable polymer layer.

15 22.  The biodegradable adhesive label as claimed in any one of claims 16 to 19,
. wherein the release sheet substrate is a laminate of a paper layer and a non-
biodegradable polymer layer, and the release agent layer is formed on said non-

biodegradable polymer layer.

20 23. The biodegradable adhesive label as claimed in any one of claims 16 to 19,
wherein the release sheet substrate is a laminate having a laminated structure of a
non-biodegradable polymer layer / a paper layer / a non-biodegradable polymer

layer.

25 24. The biodegradable adhesive label as claimed in any one of claims 16 to 19,

wherein the release sheet substrate consists of a biodegradable polymer layer.

25. ‘The biodegradable adhesive label as claimed ih any one of claims 16 to 19,
wherein the release sheet substrate is a laminate of a paper layer and a

30 biodegradable polymer layer, and the release agent layer is formed on said
biodegradable polymer layer. ' -



.25."  The bi odegr adabte—adhesive | abel as claimed in any one of clains 16

to 19, wherigi gm sheet substrate is a

l.ayer and a 30/ b| w @1@) r layer, and the S
formed on said: * biodagr oI ymer |ayer.

26. The bi odegradabl e adhesi ve | abel “as o4t ned in a yo@ae: o'f ‘ctaius 16l t o
19, wherein the rel ease sheet substrate is a | animmate having a

| ami nat ed s2éuct (Fhe bibdegradable adlmmhbbhas)dhynedmapyonb of chaipasr 16 oy 29, /
a bi odegra e polyne | ayer. esi ve. label as claine |n
clai m 16, m@@&@& tkiraleqse Sheat s\vbgtrate wsliaﬁlmate%ay%ﬁé@iﬂw ¢l SHRERIe

osin and r SRTREAHAHAE B /4 PROERYE 7 bEECEARble polynl R, z

the group consisting of [err]-pinene resin, [err]- plnene reS|n dlpentene
resin and genat i on roduct S thereof Bi ode bl e
adhesi ve >t a&@ sugg'! ﬁ@h"éﬂey gl perlaimed #%F@‘B‘e]gmﬁ‘\/ﬁaﬂ derivatf eqq"zrl?é‘é‘to
the draw ng S"‘ﬁ‘ﬁ %gﬁ%a Y&e

subst anti al ?sy as ﬁ%r el n%%r%epé:g%lrs?%ggfh t Eéilg&r eFer enc ﬁﬁé %r aw ngs

and/ or Examplobsnerized rosin and rosin ester ard said derivatives of terpene is selected from

the group consisting of a-pinene resin, B-pinene resin, dipentene resin and
hydrogenation products thereof.

10 ' |
28. Biodegradable adhesive tape substantially as hereinbefore described with
reference to the drawings and/or Examples.

29. A biodegradable adhesive label substantially as hereinbefore described with

15 reference to the drawings and/or Examples.



