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[Name c¢f Document] Description
Title of Invention] ADHESIVE SHEET, BLOCD BAG WITH ADHESIVE
SHEET, AND METHOD FOR PRODUCING SAME
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echnical Field]

The present inventlon relates to an adhesive sheetl [0 be

achered To a plasticized vinyl chloxide resin article, and

Dlood bag, etc. The present invention also re

1ich such an adhesive sheet is

fe
@]
=
[

bag with an achesive sheet

adhered, and a method for producing the blood bag.

[Background Art]
[0002)

As a blood bag to be used for blood ftransfusion cr the

like, a bag formed of a pilasticized vinyl chloride resin is
largeiy used. A sheet-like member mav be adhered to this bhag.
The =sheet-like member 13 represented hy a labsl on which

information regarding klood such as bliood type is printed.

Hereinaftey, such & sheet-1ike member to be adhered to a bicod
pag or the like and a sheet-like or tape-like member to provide

that sheest-like member are referred collectively Lo as an

e ey P A FEE - & -
this end, a sterilization treaimen

in ganeral, an adhesive sheet as described above

comprises & base material and an adhesive laver. With
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consideration that an autoclave treatment is performed for the
adhesive sheet, the adhesive sheet 1s required to have
functicnalities as follows:

{1) An adhesive of the adhesive layer does not flow out
from an end portion of the adhesive sheet.

(2) Deterioration of the base material of the adhesive
sheet ig not significant.

{3) Under an effect of a plasticizer, for example, used
for wvinyl chloride that constitutes the blood bag, the
pressure-sensitive adhesion ability of a pressure-sensitive
adhesive layer to the vinyl chloride does not deteriorate so
that the adhesive sheet is not i1ifted or does not delaminate.

[0005]

Ag an adhesive sheet having such functicnalities, there
is proposed an adhesive sheet which comprises a f£ilm base
material and a polyester-based resin and which can strongly
adhere to a plasticized vinyl chloride resin (e.g., Patent
Literature 1 and 2).

{Prior Art Literature]
[Patent Literature]

[0006]

[Patent Literature 1] JP2004-231915A

[Patent Literature 21 W02006/101219
[Summary]

In a first aspect of the present disclosure, there is
provided an adhesgive sheet to be used for adhesion to a
plasticized vinyl chloride resin article, the adhesive sheet
compriging a base material and a heat-sensitive adhesive layer
laminated on one surface of the base material, the bage material
having a sheet-like shape, wherein:

the heat-sensitive adhesive layer is formed using a
heat-gensitive adhesive composition;

the heat-sensitive adhesive composition contains a
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polyester-based resin and a cross-linking agent;

the polyester-based resin contains an amorphous
polyester resin having a glass transition temperature of ~15°C
or higher and 7°C or lower in an amount of 80 mass% or more
relative to the whole polyester-based resin; and

the heat-sensitive adhesive layer includes a
cross-linked structure formed by reaction of the
polyester-based resin and the cross-linking agent.
[Problems to be solved by the Invention]

[0007]

A step in which an adhesive sheet as proposed in Patent
Literature 1 or 2 is adhered to a blood bag is usually performed
using a heat-gsealing machine. In this step, the time for
heat-sealing may be about several seconds in view of improving
the productivity. In addition, the actual temperature of a
sealing member in the heat-sealing machine at the time of

processing (also referred to as a "heat-sealing temperature”,
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hereinafter) may be different from a set temperatures in the
machine. This tendency 1s remarkable during winter s=ason

because the ambilent temperature drops. Specificaily, even
when the set temperature in the heat-sealing machine is 130°

the neat-zsaling temperature for the adhesive layer may not
reach 100°C. If the heat-ssaling process is performed at such
a low temperature, thers may occur an adhesion failure of the

adhesive lavyer of the adhesive sheet Lo a plasticized vinyl

To avoid such a problem, fThe set temperature in the
heat-ssaling machine may be simply raised, and/or the time for
heat-sealing may be simply set longsr. In this case, nowever,
the viscosity of the adhesive in the adhesive layer will unduly
decrease during the neat~sealing process, so that the adhesive
may possibly flow out.

[GOGS)

circumstances, and an objsct of the present invention is Lo

[9)]

provide an adhesive sheet which is used for a plasticized vinyl
chloride resin article as an adherend and in which, when

heat-sealing 13 parformed such that this sheet is adhered to

C or lower), and cccurrence of
the lifting or delaminztion of the adhesive shesat and the
flowing out of the acdhesive from an end portion ¢f the adhesive
sheet are suppressedeven 1 an autovlave treatment is performed
for the above article to which the adhesive sheet is adhered.
Another obijsct of the present invention 1s Lo provide a blood

bag with an adhesive sheet configured such that the adhe
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neet according to the present invention is adhered to the blood

iy

bag and a method for producing the blood bag with the acdhesive
sheet.
[Means for sclving the Problems!

(G010}

Ls aresult of the Inventors' studies Lo achleve the above
objects, there has been obtained a knowledge that an adnesive
sheet having a gpecific configuration can sclve the above
problems. The specific configuration 1s such that a
heat-sensitive adhesive laver is laminated on a base material
and the heat-sensitive adhesive layer i1is formed using a

heat-sensitive adhesive compesition that contains an amorphous

polyester-hased reszin and a cross-linking agent. Thea

9]

amorphous polyester resin has a glass transition temperature

o

of -30°C or higher and 7°C or lower
0011
The present invention, which has been completed on the

basis of the above knowledoge, first, provides an adhesive sheet

to be used for adhesicn to a plasticized vinyl chloride resin
article, the adheszive sheet compriszing a base material and a

heat-zensitive adhesive layer laminated on one surface of the
hase matsrial, the base mabterial having a sheet-like shape,
wherein: the heat-sensitive adhesive laver 1s formed using a

H 1 e S L .
) the hegi-sensitive

]

adhesive composition contains a2 polyester-based resin and a

cross—linking agent; the polyester-based resin contains an

of ~30°C or higher and 7°C or lower in an amount of B0 massk
or more ralative ©o the whole polvyester-based resin; and the
heat-gensitive achesive layer includes & oross-iinked

structure formed by reaction of the polyester-based resin and

the cross-linking agent (Inventlion 1}.
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The heat-sensitive adhesive layer has the

polyester-based resin having the above property, and includes

th cross-linking structura formed by reaction of the
pelyvester-based resin and the cross-linking agent. This

allows appropriate adhesion between the adheresnd and the

adhesive sheet even 1f the process emperaturs 1in  the
heat-sealing process is low. In addition, troubles may not

occur, such a&as flowing cut of the adhesive Irom ths

heat-sensitive adhesive layer in the adhesive sheet, evan when

that the c¢ross—-linking agent is  an  l1socyanate-based
cross—-linking agent {Invention 2. The isocyanate-based

—t

cross—iinking agent is likely to react with the polyester-pbased
resin to be cross-linked, and the properties of the adhesive

sheet can easily ke improved on the basis of the cross-linked

8]
M
o
0
—+
"
i
C

]
[a]
)
IS

I the above {Invention 1, 2, the
olvester-based resipn may consist only of the amorpl
ye Y I

101
polyester resin having a glass transition temperature of - 30°

1

cr higher and 7°C or lower (Invention 3). The term "consist

polyester bheing

contained can substantially be ignored, and the concept thaerzol

: 3 3 - oo S B P - - + = P .
includes a case inwhich 2 small amount of crystalline polyester
15 contained When the polyester~based resin consists only of
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In the above inventicn (Inventicon 1-33, the adhesive
sheet may be such that a heat-sealing process is performed for
the adhesive shest in a state in which the adhesive sheet is
in contact with an adherend surface of the plasticized vinyl
chloride resin articlie, the adherend surface being a suriace

to which the adhesive shee

t

is to be adhered, and an autoclave
treatment is performed for the plasticized vinyl chloride resin
article to which the adhesive sheet is adhered through the
heat-sealing process (Invention 4). Even when such process and
treatment are periormed, troubles may not occcur, such as

delaminalLion of the adhesive gheet from the adherend and flowing

[

out of the adhesive from the heat-sensitive adhesive

®

aver in
the adheslve sheet.

0016

In the above inventicon (Invention 1-4), the plagticized
vinyl chloride resin article maybe a plasticlzed vinyl chloride
resinkbleodbag (Invention by . Insuchabloodhbag, the achezive

sheet according Lo the present invention adnered o the blood

bag may be used as a label. In tThis case, there can De obtal
a bloodkhagwhich can reduce a possibility that serious problems

ch as medical accidents due to removal of the label,
because the bel comprising the achesive sheet according Lo
the present invention 1s uniikely to delaminate.

[0C17]

Second, the present Iinventicn provides z production
method for & blood bag with an adhesive sheet, comprising:
contacting the adhesive sheet according to the above invention
(Invention 1-5%) with an adherend surface of 2 plasticized vinyl
chloride resin blood bag, the acdherend surface being a surface
o which the adhesive sheet iz to be adhered; performing a

nzat-sealing process for the adhesive sheet In a state in which
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the adhesive sheet 1=z adhered Lhrough Lhe heat-sealing process
o gterilize the blood bag {(Invention 6).

[0018)

e

ven when such process and treatment are performed,
“roubles may not occur, such s delamination of the adhssive
sheet from The adherand and flowing out of the adhesive from
the heat-sensitive adhesive layer in the adhesive sheet.
Therefore, there can be cobtained a blood bag with an acdhesive
sheat which offers good handling abllity and reducss a
possibility of medical acclident
[D019]

Third, ths pr

)

sent invention provides a blood bag with
an adhesive sheet obtained througn a production msthod, the
production method comprising: contacting the adhesive sheet
according toe the above i1nvention (Invention 1-5) with an
adherend surface of a plasticized vinyl chloride resin blood

R

suriface to which an adhe

o

ng a heat-sealing precess for
the achesive sheet in a state in which the adhesive sheet is

in contact with the blood bag; and performing an autoclave

L

treatmant for the blood bag To which the adhesive sheet is

sdhered through the heat-sealing process to sterilize the blood

pi

bag (Invention 7).

(00201

g

Aocording to t

2 pblood bag with the adhesive sheet, even

nt are perfarmed, troubles may not
of the adhesive sheer from the

e adhesive from the heat-sensitive
layer in the adhesive sheet. Thersfcre, the lood bag
ith the adnesive sheet offers good handling ability and reduces

a pessibility of medical accidents.

&

Edvantagecus BEifect of the Invention]



10

15

20

25

a0

According to the adhesive sheet of the present invention

to be used for adhesion to a plasticized vinyl chicoride resin
article, adhesion to the adherend is appropriately performed

lin

even 1f the heat-szea

i+
(o

temperature for the sheet and the

i

acherend {plasticized vinyl chloride resin article) is & 10w
temperature about 100°C or Lowar, and ocourrence of the lifting
the adhesive sheet and the flowing cut of

the adhesive from an end portion of the adhesive sheet ars

e
for the above article to which the adhesnive sheet i3 adl
fore, in the blood hag configured such that the

acdhesive sheet according to the present invention is adherad

(D
i}
o
it
it
it
3
8l
o

thersto, problems due to delamination of the adhesiv

not ocour even 1f the heoat-se:c

;JJ

iing is perfcgrmed at a low
temparature.

[Best Mode for Carrying out the Inventicn)

——

Q022

Embodiments of vhe invention will hereinafier bhe

£
o)
=
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described.
1. kdhesive =sheet

The adhesive sheet ol The prese

for adhesion to a plasticized vinyi

(referred simply to as an "adhesive sheet”™, hereinafter)

laminated on

Ui
oy

heet may preferably be a label which

is to he adhered to a plasticized vinyl chioride

formation
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regarding bleooed such as blood typs if the above article 15 a
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The thickneses of the adhesive sheei 1s not particularly
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50 um or more and 300 um or less.



A thickness within such & range allows the adhesive sheet to

be supplied, like common papers, to a sheet fesder of a prir

jo
ot
[._1.
=
e

means such as an ink-jet prainter and a lager printer. Therefore

-t

he handling ability of the adhesive sheet i1s high when the

5 adnosive zsheet is used &3 & label as described above.

The adhesive sheet according to the present smbodiment
includes a base material having a sheet~like shape. The term
10 "shael" as ussad herein includes a concept of 2 tape. That is,

rhe two-dimensional shape of the base material is freely

selected, and the base materizl may have a shape that can be
used as a label without being punched (usually may ke in a size

of about several centimeters x 10 om). In an alternative
15  enbodiment, the base material may have a rectangular shape
having each side of about 1 m, for examples, or may be an elongated
tap= that can be stored ina state of 2 roll. In the gbove cases,
the adhesive sheet including such a base material may be punched
to have a desired size, and each punched sheet can be used as

20 a lakel.

A
(0025

constltutes the base material is not

The hase material may be configured of

v and synthetic paper, or may
25 alsc be configured

(0026
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30 terephthalate resin and polysthylene terephthalate resin,

and
chicride resin. Among them, one type of resin may be used to

a

:titute the base
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may be used to constitute the base material.

00277

The base material may comprise a single laver of a film
that contains any of the above resin materials, or may &1s0
comprise multiple layers of films each of which contains any

of the above resinmaterials. When the base material

comprises
ilmor films, the filmor films may be unstretched or stretoned
in & uniaxial direction or in biaxial directicons, such as in
a2 longitudinal direction and/or a latsral direction.

[00258]

When the base material is configured cof a paper-based

[

material, specific examples therecof include paper base

Y

meterials such as glassine paper, ceated paper and wood-fre

papers obtained by laminating

thermoplastlic resing such as polyethylene on the above paper

zsent embodiment

vl
9]
0
]
H
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=
]
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—
O
T
he]
I

&
is to be zublected to a heat~sealing process and/or an autocliave
treatment. In this regard, the base materiel may preferably

be confilgured of amaterial or materials which can aveid severe

9]

detericoration even when such a process/treatment is performed.

From this point of view, 1t 1s praferraed that the base materia

ny

o T w3 3 £ e 1 H
is configured of polyol

43

polyester resin zuch as polyethylene terephthalate.

The bDase material may be or may not be colored, or

{
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1l may be zubjected

to printing, such as printing of characters. To this end, a
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& printing reception layer that allows thermal transfer
printing, ink-jet printing, laser inting or the like, a
printing performance impreving layer, and a layer to which ink

can easily be adhered.
311

In addition, the surface of the base material on which

]
o)
L

the heat-sensitive adhesive laver 18 to be formed {alsoreferred

to as an "adhesive processing surface™, hersinafter) may be

Lreatment,
adhesion ith the heat-sensitive

adhesive

the heat-sensitive

The thickness of the bass material may be, but 1s not
and

250 um or less, and

referably 25 um oy mere and 200 pm or less.

(00331

1s not

breaking strength is unduly
low, the handliing akility may considerably detericrate.

1
Therafnre, the breaking strength of the base material may

I'O

referably be 10 N/15 mm or more, and more preferably 20 N/I5

achered to

plasticized vinyl chleride resin article. In this case, &z
possibility of occurrence of preblems in security and hyglenic
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Therefore, the Dbreaking strength of the base material may
preferabkly be 220 N/L15 mm or less, and more preferably 200
mm or less,

[0034]

The adhesive sheet according to the present embodiment
includes a heat-sensitive adhesive laver provided at the side

of the adhesive processing surface oi the base material.

&

The heat-sensitive adhesive layer is formed using a

sive compoaition.

(&) acdhesive composition
itive adhesive composition that constitutes
the heat-sensitive achesive layer contzins a polyester-based

resin and a cross-linking agent.

T has stexr

)
§?

b

The polyester-bassd resin is a polymer th

Foy

ponds, 1n a main 211, each formed by copolymerization o
poivel and pelvhydric carboxyvl acid as monomers.
[0037]
include polyether
ropyiene glycol,
.

polyester polyels,

1, d-butanedicl,

L, o-hexanedicl,
cycicheranedicl, 2,2,4-trimethyl~1, 3-pentanediol, glycerin,

gilycerin moncallyl ether, trimethylol ethane, trimethylol

examples of the above polvhvydric carboxylic acid include

i

malonic aclid, phthalic acid, terephthalic acid, isophthalic

acld, Tetrahydrophthalic acid, methyl tetrahvydrophthalic acid,

hexahydrophthalic acid,
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syccinic acid, glutaric acid, hexachloroendomethylene
tetrahydrophthalic acid, endomethyiene tetrahydrophthalic
acid, endomethylene hexahydrophthalic acid, adipic acid,
sebacic acid, arelaic acid, dimer acid, decadicarboxylic acid,
cyclohexane dicarboxyliic acid, trimellitic acid, pyromellitic
acid, trimesic acid, and cyclopentane dicarboxyliic acid.

Combination of one or more polyols and one or

carboxyvlic acids may appropriately be selected so that the

'Y

polymer (polvester-based resin) to be chltained has properties
as described later.

[00328]

The polyester~based resin included in the heat-sensitive

adhesive compositlon azccording Lo the present embodiment

containg an amorphous polyester resin having a glass transiti
temperature of -30°C or higher and 7°C or lower. The
the ameorphous
the adnesive
“formedusing

the heat-sensitive adhesive compositlion can adheres exceliently

T

to the adherend even when the heat-sealing temperatures 1s a low
cemperature {(about 100°C or lower}. The glass transition

emperaturs can e measured using a differentizl scanning

e ..

caLorimeter A resin Delndg SinQrpnous n the p;eser.t

resin is not crystallized under an ordinary condition of a resin

rming  step. Commercially available products of the
Mo e

{solvent-soluble) type of "POLYESTER" series (e.qg., "LP-0LL"
y availabkle from The Nippon Synthetic Chemical

Industry Co., itd.
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If the glass Lransition temperature of the amorphous
yester-based resin is lowser

o)
than —30°C, the heat-sensitive adhesive layer will be unduly

soft.  In this case, the possibility of cccurrence of

F
s
]

srotruding from an aend portion of the adhesive shse

F

E
may be high when the heat-sealing process and/or the autoclave

Treatment are performed. On the other hand, 1I the glass

transition temperature exceeds 7°C allure of the

)
2
o
t
—
[B]
s
h

heat-sensitive adhesive layer to the adherend will ea2sily occur

in the heat-sealing process. In this case, The possibility of

ccourrence of the Lifting or delamination of the adhesive sheet

may be high. In view of more stably suppressing the above

filowing out of the adhesive, the glass transition temperaturs

—

[

the amorphous polyester resin may preferably be -20°C or

higher, and more preferably —15°C or higher Also in view o
more stably suppresszing the occurrence of

delamination of the adhesive sheet, the glass transitiocon
temperature of the amorphous polysster resin may preferably be

5°C or lower, and more preferably 0°C or

apove glass Transition femperature may

mors relative to the wnhole polyester-base

content is less than 80 mass%, 1t may
: : U [T e . Yoo e ) PR g e d 4 . PR o e NS P
oktain the above effect based on containing the amorphous

and the 1ifting or delamin

amorphous polyester resin

That supstantially the total amount of the polyester-based
Fee sl i forme o] abhove o lvester resin
resin is formed of the above amorphous polyester resin
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[0041]

"

As other polyvester-based resins than the above amorphcus
Lhat are contained in the heat-sensitlive

sition according to the present embodiment, there

~

ied an amorphous polyester resin that have a

temperature out of the above range (-30°C or
nigher and 7°C or lower) and a crystalline polyester resin., The
heat-sensitive adhesive composition may contain such resins

of the heat-sensitive
adhesive laver to be adjusted. Among them, 1f an amorphous

polyester resin having a hicgh glass transition temperature,

ococurrence of the 1ifting or delamination of the adhesive sheeat

may be high when the heat-sealing temperature In the

e

heat-sealing process 1z a low tenperature |

¢
3

1., apout 100°
or lower) . Trerefore, the content of such an amorphous
polyester resin having a high giass transition temperature may

2?0 mass% or less relalbive to the whole

ferabie that such an

amorphous polyester resin having a high glass transition

temperature 1s not contained. Meanwhile, the crystalline

polvester resin degrades the heat-sealing abllity at a low

O
The diluent may be necessary for preparing a coating liguid that

heat-sensitive adheslive composition. Therefore, 1f

Dolyest
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avallarclie products of the amorphous polyester resin having a
transition temperature of 10°C cor higher include
amorphcus {(solvent-solublie) type of "POLYESTER" series (e,

[t
"LP-050") available from The Nippon Synthetic Chemical Industry

polyester resin  include crystalline (hot-melt) tyvpe of
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Synthetic Chemical Industry Co., LTd.

[004%2]

The hydroxyl valuse of the polyester-based resin may
preferably be 1 mgKOE/g or more, and more preferably 2 mgROH/g
or more in view of enhancing the reactivicy with a cress~-1inking
agent Lo be described later and allowing the heat-sensitive

adhesive layer to have a low level of pressure-sensitive

adhesion ability (details will bhe described later) at a stage

before the heat-sealling process. I1f The nydroxyl value of the

oraferably 20 mgKOH/g or less, and most prefearably 10 mgKOH/g

heat-sealing process, the melecular weight (welght-average

molecular welght) of the polyester-based resin may preferably
o A ; Fao

e 3,000 or moere and 100, 000 or lesyg, and more pre

or more and ZO,000 or less.
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(0044 ]

i1) Cross-linking agent

The heat-sensitive adhesive composition according to the

present embodimant

oy der — -
react with the ster

D

poly

structure.,

[0045]

Examples o©f such

polyiscoyanats Compou

S,

compounds, and ethylene

polyisocyanate compounds

alicyclic polyisoo

polyi

socyanates

DOoLYIs0oCvYan

in view oOf

content

Contains

~hase

a o

A

i

cr

epoxy

3

are

Examples

mine

ompounds are Mos

rer one molecule

such

pelylsocyanate

hydrogenated

1,d~tetramethyice

of The

resin to

preferahie,

P
el Lt L

n}

ross— =

9

linking agent

COYm &

1h

cross—linked

cse-linking agent i1nclude

e

ompounds, alumi chelate

-

num

compounds. Emong tThem,

atio i

T prefer in view

w

of the polyiscoyanate

compounds that have two or

for example, variocus

—

as dlisocvanate compounds,
retraisocyanate compounds,

and

diphenyims

C}.-e\.-_h\flw’ﬂ 41

and Z2,Z,4-trime

suppressing

hexailzsocvanate compounds.
compounds  include
as tolylene diis

diisoc

f=3

thane vanate, biphenvl
~hiphenyiere diisocvanate,
ophorone diisocyanals,
hydrogenated tol
diisocyanate and

and

=
"
W
Q
@]
o
o
e

aiiphatic

)"1@

thylhexametinylene

200 yanate Qompounds

may

the flowing out of the
oss~-linking agent in Lhe



10

15

]
[s)

30

18

heat-sensitive adhesive composition may preferably be 0.5 mass

parts or mors and 15 mass parts or less relative to 100 mass
&

the nest-sensitive adhesive laver during
treatment, the interfacial adhesion strength of the
heat-gensitive adhesive laver to the base material may be

reduced so that delaminatlion of

base material {referred ro
as "base material delamination", hereilnafter) may occur. 1In
=

view of the occurrence of the base material

delamination, the

to not only the leost of information on the label from the bloaod

bag but also a risk that the delaminated base material is used
to intentionally replace the adhesive shest as described above.

Meanwnlile, in view of stably suppress

1y the occurrence of the
lifting or delamination of the adhesive shest when the

heat-sealing process is performed at a low mperature, Lhe

content of the c¢ross-iinking agent may preferably be 10 mass
part cr less, and more preferably 6.5 mass parts or less,

relative o 100 mass parts of the polyvestsr-based resin.

To reaction of the <cross-linking
the polyester-based resin, the heat-sengi

toembodiment ma

contain  a  cross-linking promoier. Examples of the
cross—-linking promoter to be used include aminoe compounds such
zs triethylamine and tetramethylbutanediamine, and metal
compounds such as stannous chloride, dimevhyl! tin dichloride

trimethvyl tin hydroxide, di-n-butyl

diacetate, dibutyl tin sulfl

acetylacetate, cobalt naphthena

bismuith nitrate, lead
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ieate, and amtimony trichloride.
[0048]
111} Cther components

The heat-sensitive adhesive corposition according to the

m ion to the above
components, coloring materials such as dyes and pilgments,

d ancd  phencl-based
antioxidants, and ultravioclet absorbers such as
benzophenone-based and henzotriazole~based ultraviolet
the other components may be
freely selected so long as the effect achieved by the above

rwolvester-bazsed resin and cross-11
poly

hut may preferahly be 10 mass
compositions. Tt maybe preferable that filler compeonents such
as tale, titanium dicxide, silica and starch are not contained
because such filler

zdhesion  strengt

d.

heat—-senzsitive adhes:

k

are ©o bhe contained, the content therecf may preferably e 15

s parts or less relative to 100 mass part: of the

o
Q
= 5
@
i
[
fat

1
o] o
o
i
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O
-
I
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-
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(BY Structure and the like o ive adhesive layer

The heat-sensitive adhesive layer formed using the above

‘thesive composiftior has a «cross-linked

rre avolds water from permeating into tThe

heat-sensitive adhesive layer during the autoclave treatment.
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The thickness of the heat-sensitive adhesive layer is not
particularly limited. The thickness may crdinarily be within
a range of 5 um to 40 um, and preferably within a range of 10

.

um £o 25 um.
(o051

i S Y 3 - 7 o g o TN 1 - =
The heat-sensitive > layer may preferably have a

level of pressure-—seans apility as used herein
refaers ©o that che adhesive
sheet o a plasticized inarticle is ¢.1 N/25

adhesive sheet peeling method
according to JI hezive laver

naat-zensitive adhesive laver can be temporarily fixed To a

oilasticized vinyvl chicride xesin article by contacting

adhesive sheetr to Lhe article. Therefore, ithe workability

-sealing process may be improved. In view of

stably obtaining this low level of the pressu:

adhesion ability, it may be preferable to appropriately adiust
the molecular weight (welght-average molecular weight) and/or
the hvdroxyl valus of the pelyvester-based resin contained in
the Theat-sensitive adhesive composition as previously
described

10052]

case, the base mat

achieve an information indicating function regulred Tor a

(0053

{Cy Method for producing heat-sensit

9l

{2
=y
{H

Live laver

Ln

It
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Lomethod for

o]

roducing the heat-sensitive achesive layer

1

may be freely selected. One example may ke as follows.

]
]
&
ot
}-
Q
.
ag
}Q

vidis preparedwhich may be formed of the above

lave an appropriate wviscosity as necessary by adding a

such ags benzene, toluene and xylene, aliphatic hydrocarbons

such as hexane, heptane, octane, nonane and decane, and ketones

3

guch as methyl ethyl ketone, diethyl ketone and diiscpropyl

ketone. The compounding amcunt of the dilusnt mnmay

approprratal hat a2 reguired visceosity <an be

obtained.

coated with this coating liguid; the diluent is removed by
drving; the reacticn 1s then progressed between the

polyester-based resin  in  the heat-sensitive adhesive

B

The above drying may e a part or whele of a treatment
aking reaction When “he adhesive
will be described

P P £ o J .
A.LS0 De Torned on

a relsase surface of the reiease material using the above

[
[
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adhesive sheet at the side of the

E:
adhesive lavyer thereby Lo protect the

N

ive adhesive lavyer until when the adhesive sheet is

adhered to a plasticized vinyl chlioride resin article

omprise a support paze material

is formed as a relsase surface

laver provided on a surface, having no
releasability, of the support base material, or a surface of

the support base materlial which has releasability.

material include papers, synthetic papsers and resin-based £ilms.

Examples of the papers include glassine paper and polyethyiane

laminated paper. Examples ¢f the resin-based f:iims incliude

polvolefin resins such as polyethylene resin and

polypropylene resin, polyester resins such as polybutviene
o

hthalate resin and polyethylene terephthalate resin,

acetate resins, polystyrene resin, and vinyl chioride resin.

g
1
i
i
o
-y
o

Examples of a release treatment agent that constit

include silicone resin

long=~chain alkyl-containing resin.

> £1ims such
fiim, and

polyvolefin resin

The thicknsss of the support base material of the reiesase
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Z. Method for producing adhesive shest

A method for producing the adhesive sheet according to
the present embodiment is freely selectie
When the adhezive sheet comprises the base material and

5 the heat-sensitive adhesive layer, the previously described

hese material and the heat-zensitive adhesive layer.

When the adhesive sheet further comprises the release
10 material, the release surface of the relesase marerial may be
applied to the surface at the side of the heat~sensitive

t

adhesive lavery of the laminate, which 1s obtained
O

heat-sensitive adhesive laver, so that a laminate can be

15 chtained in which +the hase materizal rhe heat-sensitive
!

coaring liguid to form a laminate in which the heat-sensitive
20 adhesive layer is provided on the release surface of the release
meterial; the adhesive processing surface of the base material
iz applied to the surface of the laminate at the side of the
heat-genszitive adhesive layer; and the adhesive shest can thus

he ohtained,

b
e

(0062
3. Bleod bag with adhesive sheet
The adhzsive sheet zccording to the prezent embodiment

can e used in various uses such that the heat-sensitive

+
g
y
[

F

adhesive layer is adhered, but may particularly be effect
30 when the adherend ls aplasticizedvinvl chloride resinarticle,
in particular when the adhesive sheet 1s utilized as an

indication label cr a management label for a blood bag, because
pt i

the 1ifting or celamination of the adhesive sheet may not ccour
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even if a sterilization <tTresatment 1g performed after the
acdheslve sheet 1s adhered to a plasticized vinyl chloride resin

blood bag.
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adherend (referred hercinafter to as an "adherend surface”™) Lo

which the adhesive sheat is o adhere is rough. The adherend

may be aplasticized vinyl chloride resin articles The surface

roughness of this adherend may preferably be 1 pm or more, and

more preferably 1.5 um or more. The uppeéer limit of the surface

roughness of the adherend may be, but is not limited to,

preferably 20 pum or less, and more preferably 10 pm or less.

The adhesive sheet for being adhered to a blood bag may

ity

be such that informaetion regarding blood, such as blood typs

and date and hour of blood sampling, is preliminarily printed

hase material. Adhesion of the

on the surface of the

P

adhesive sheet to 2 blood bag is crdinarily perfcrmed belcre

bt

the bilood bag is filled with kRlood.
roo6d)

E method for producing & plood bag to which the adhesive

ot

th the adhesive sh

il

£o
e

ol s

sheaet 1s adhersd, L.e., a blood bag w ;

tarly limited. OCne example thereof may be as

1- - =
the present embhodiment

-~ - = H o Lo P
13 cf a plasticized winyl

chicoride resin bDicod bag, and the heat-sealing process 1S

performed for the adhasive

blood bhag. The adhesive sheest according

temperature L1n  this heat-sealing is a re

tamperalure. Aocordingly, the heating temperature may

i

Fin @
L

praferably be 80°C oer nigher and 160°C or lowar in ordinary cases
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more preferably $0°C or higher and 150°C or lower, and most
preferably 100°C or higher and 140°C or lower. The pressure
for pressurizing may ordinarily be 0.1 MPa or more and 10 MPa
or less, and more praferably 0.1 MPa or more and I ¥MPa or less.
The pressurizing time may preferably be 0.1 seconds or more and
5 or less, and more preferably 0.5 seconds or more and
3 seconds or less. When the heat-sensitive adhesive layer of
the adhesive sheet has a low level of pressure-sensitive
adhesion ability, fhe possibility may be low that the adhesive
sheet drops of f from the blood bag in the above state in which
the adhesive sheet ig in contact with the blood bag. In this
case, the workability is good during from the contact ©of Lhe

3

adhesive sheet to the heat-sealing process, which may be

Subseguently, the autoclave treatment may bpe performed

for the loed bag Lo which the adhesive sheet 13 adhered throu

gh
the heat-sealing process so that the blood bag i sterilized
and the blood bag with the adhesive sheet can thus be produced.

Details of the autoclave treatment are not particularly limited.

The environment may be encugh 1f in a pressurized atmosphere
at a temperature higher than 100°C. For example, the

envirenment may e in an atmosphere of abcout

1.2 atm. The treatment time in such an atmosphere 1s not

ularly limited. The ftrestment time may ordinarily be 10
or more and 1 hour or ress, and in many cases 20 minutes

or moere and 40 minutes or 1

B

g 1n view 0f satisfying both the
productivity and the degree of sterilization.

(Gtes]

It is to be nobed that the embodiments as heretofore
explained are described to facilitate understanding of the

present inventicn and are not described to limit the presen

invention. Therefore, 1t is intended thazs bthe elements
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disclosed in the above embodiments include all design changes

and eguivalents to fall within the technlical scope of the

Herelnafter, the present invention will ke further

, but th

D

specifically described with reference to examples, etc

scope of the present invention is not limited to these examples,

t

«Example 1»

Coating liguid was obtained by mixing 100 mass parts
(sclid content) oif a polyester-based resin formed of an
amorphoeus polyester resin (POLYESTER LP-011 avaeil

Nippon Synthetic Chemical Industry Co., Ltd.) having a glass

—+

transition temperature of 4°C; 4 mass parts (solid content) of
a polyfuncticnal aromatic isccyanate (BHS-8515 availlable from
TOYO INK CO., LTD.) as the creogs-~linking agent; and 100 mass
parts of toluene as the diluent. The pase material was prepared

as a polypropylene-based synthesized paper film (YUPO SGPE0,

thickness of 80 um, available from YUPO CORPORATION) having ons

surface (printing surface) provided with a layer to which ink
can easlly be adhered. The above coating fiquid was applied

ro a surface (adhesive processing surface) of the base material

th apbove layer to which
ink can easily be adhsred. Thaereafter, tThe base material




10

20

30

S
-~

lease surface of the release material was applied to

surface at the side of the heat-sensitive adhesive layer ir

laminate, and an adhegsive sheet was thus obtained with the |

material, the heat-sensitive adhesive laver and the relsase

material being laminated in this order.

[006%]

Information regarding blood was printed on the surf

of the obtained adhesive sheet at the side of the base mater

(printing surface of the base material). The adhesive

with the printed information was Then cut into a size of a label,

and the release material was emoved. The surface of

o

adheslive sheet at the side of the heat-sensi

153

i1ve adhesive Lavy

from which the relecase mataerial was removed, was then contacted

with the adherend surface (center line surface roughness

Zum) as a surface of a plasticlzed vinyl chloride resin blood

bag to which the adhesive sheet was to be aghered.

for the adhesive sheet 1in a state of

process (heat-sealing temperature of 80°C and 130°C, pressure

vinyl chioride resin blood bag using a heat-sealing machine

{Heat Seal Tester TP-T701 available from TESTER SANGYO CC, . L
Further, 30 minutes later from the completicon of

heat-sealing process, autocliave treatment (121°C, 1.2 atm,
3¢ minutes) was performed for the ocod bag, to which

using a  high-pressure sterilization machine {Automatlic

High-pressure Sterilization Machine HA-24 Lype avallable

adhesive sheet was thus obtained.

Lrom

AMBE MANDFACTURING CORPORATION) , and the blocd hag with the

An adhesive sheet was obtained like in Example 1 except

for changing the content of the cross-iinking agent in
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coating liguid from 4 mass parts (solid content) to 1.5 mass

parts (solid content); this adhesive sheet was contacted with

- 2

bloodi xample I; the heat-sealing process and the

)

in

o8]

ag 1ik

D
it

autoclave treatment ware thenp@rformed;andiﬂmzbloodixx;with

the adhesive sheetl was thus obtained.

—
f

[
C:')
o)
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«Example 3»

-

An adhesive sheet was obtained like in Example I except
for changing the content of the cross-linking agent in ths
coating Liguid from d mass parts (seolid content) to 6 mass parts

(solid conter this adhesive sheet was contacted with a blood

bag like in Example 1; the heat-sealing process and the
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An adhosive sheet was obtained like in Zxample 1 except
for changing the typse of the amorphous polyester resin in the
coating liguid to an amorphous polyestaer resin (POLYESTER
LP-022 avaliable from The Nippon Synthetic Chemical Industry
Co., Ltd.) having & glass transition temperature of =15°C; this

dhesive sheet was con

ted with a plood bhag like in Example

]

N

1; the heat-sealing process and the autoclave treatment were
e

then performed; and the blood bag with the

was cbtained like in Example 4 except

the auvtoclave treatment wsrse then

bag with tChe adhesive sheet
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obtained.
[0074)

«Example 6»

for changing the content of the cross-linking age in the
coating liguid from 4 mass parts {(solid content) Lo 6 mass parts

{solid content}; this adhsesive sheet was contacted with a blood

pag like 1n Example 4; the heat-sealing process and ths

g

autoclave treatment were then performed; and the blood pag wit
the adhesive sheet was thus obtained.

Ta075]
«Example 7w»

An adhesive sheet was obtalined like in Example 1 except
for adding 15 mass parts of an amorphous polyester resin

(POLYESTER LP-050 avallable from The Nippon Synthetic Chemical

ot
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glass transiticon temperature o
10°C per 100 mass parte of the amorphous polvester resin having

a glass transition femperature of 4°C in the coating

0
o
!..J
&
=
L

this adheslive szsheet was contacted with a blood bag like in

Example 1; the heat-sealing process and the autoclave ftreatment

were then periormed; and the blood bag with the adhesive sheet

An adhesive sheet was obtained like in Example

for adding 15 mass parts of a crystalline polyests

fJ

v resin
(FOLYESTER 3P-185 available from The Nippon Synthetic Chemical
Industry Co., Ltd.} having a glass transition temperature of

~2°C per 1060 mass parts of the amorphous polyester resin having

a glass transition temperature of 4°C in the coating liguid;

Example 1; the heat-sealing process and the antociave treatment

were then periormed; and the blood bag with the adhesive shiest
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was thus obtrained.

An adhesive sheet was obtained like in Example 1 except

for not containing a cross~linking agent in the coating ligquid;

sheet was contacted with a blood bag like in
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process and the autoclave treatment

he blood bag with the adhesive sheet
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[0078]

«Comparative Bxample 2»

An adhesive sheei was cobtained like in Example 1 except
for changing the polyester-based resin in the cocating Lliquid

to a crystalline polyester resin (PCOLYESTER 5P-185 available

from The Nippon Synthetic Chemic Industry Co., Ltd.) having

of -27°C; thia achesive sheet was

[43]

glass transition tempera
contacted with a blood bag like in Example 1; the heat-sealing
process and the autoclave tresatment were then parformed; and

the klood bag with the adhesive sheet was thus obiained.

An adhesive sheet was obtained like I gxcept
for changing the type of the amorphous polyester resin 1n the

coating liguid to an amorphous polvester resin (POLYESTEE

LE-020 available from The Nippon Synthetic Chemical Industry
~ 3% ) . . - o S e e e = - A & T o T P
Co., Ltd.) naving a glass transition temperature of 107C; this

adhesive shaet was contactad with a blood bag like in Example
1; the heat-sealing process and Lhe autoclave treatment were

then performed; and the blood bag with the adhesive sheet was

4n adhesive sheet was obtalined like in Example 1 except
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for adding 30 mass parts of an amorphous polyester resin

—

(POLYESTER LP-050 available from The Nippon Synthetic Chemical
Industry Co., Ltd.) having a glass transition temperature of
¥ !

10°C per 1C0 mass parts of the ameorphous polyester resin having

[
}WJ.
;x

id;

L

this adhesive sheet was contacted with a blilood pag iike 1n

i
>
£
=
’Fj
]
oo
(—F
o)
©
=
6]
he
s
w
i
n
;_m
o
=
s
J
X
O
9}
(D
o
m
w
o3
o8
o
0}
o8]
o
I
O
¢
F,...
W%}
<
D
ot
[
]
U
or

were then performed; and the blood bag with the adhesive sheat
was thus obtained.

[CC81]

«Comparative Examp.e 5»

An adhesive sheet was obtained like in Example 1 @xcept
for adding 30 mass parts of a crystalline polyester resin
{(POLYESTER SP-18% available from The Nippon Synthetic Chemical
Tndustry Co., Ltd.) having a glass transition temperature of

T B

-2 per 100 mass parts of the amorphous polyester resin having

iy

a glass transition ftemperature of 4°C in the coating liguid;

this adhesive sheet was contacted with a blood bag like in
Example 1; the heat-sealing process and the autoclave treatment
were then performed; and the klood bag with the adhesive sheet
was tThus obtained.

00821

«Exemplary Test 1» <Evaluation of occurrence of 1ifting or

delamination>

to evaluate the occurrence of the 1ifting or delamination of

the adhesive sheet in terms of the following criteria. Results

A: No lifting or delamination oI the adhesive sheel was

ohserved,
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heat~sealing process (in a case of 2 heat-sealing tempe:

B: No delamination cf the adhesive sheet was observed,

o

ut a part of insufficient adhesion (lifting) was partially
recognized.
C: Delaminaticon of the adhesive sheet was obhserved.

8

«Exemplary Test 2» <Evaluation of delamination state after pesl

[m

A
f
Y

te

A blood bag with an adhesive sheet in a state after the
heat-zealing process was separately preparad in each of tfhe
examples and the comparative examples, and the adhesive sheed
was peeled off at 2 peeling speed of 300 mm/min using a 180

e}

In addition, for the biood bag with the adhesive

after the zutoclave treatment in each of the examples and the

comparative examples, the adhesive sheet was peeled

& method similar to the above method.
The delamination state after the peeling off was visually

obhserved, and evaluation was performed in terms of the following

criteria. Results of the evaluation are listed in Table
A: The base material of the adhesive sheet was bhroken.
B: The base material of the adhesive sheet was delaminated
at an interface with the heat-sensitive adhesive layer

adhesive sheet and the bloocd bag, or evaluation was not possible

ry
M
9]
a

se the adhesive sheet dropped off from the blood bhag.

(oos

»3}

«hxnerplilary Test 3» <Evaluation of flowing out of adhesive>

Visual observation was performed for the adhesive she

of the blcooa bag with the adhesive shast at a stage after t

of 130°C) and at a Frer the
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of the examples and the comparative examples to evaluate whether

or not the adhesive fiowed out fromanend portion of the adhesive
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sheet and whether or not the adhesive protruded from an end
portion of the adhesive sheet in terms of the following criteria.

Results of the evaluation are listed in Table 1.

¥

A: Flowing out and protruslon were not observed.

B: Flowing out was not observed, but protrusion was

: Flowing out was observed.

[Table 1]
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[0086]

As shown in Table 1, in the acdhesive sheets of Lhe examples

AL e

satisfvying the conditicns ¢f the present invention, Lhe
¥

or delamination of the adhesive sheet did not occur even when

the heat-sealing temperature was 80 C, and the adhesive shest

was appropriately adhered to the adherend even after the

Morecver, the flowing ocut of the adhesive was not recognlzed
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ihe adhesive sheet of the present invenition <an be
suitably used as an information label or an indication label
for a bklood bag, because the flowing out cf the adhesive i3
suppressed even when the heat-sealing process and/or the

autoclave treatment are performed, and the 1lifting ot



delamination of the adhesive sheet is unlikely Lo coccur even
‘ L

1li
mperature 1in the heat-se

when the heat-ssaling te 22 ling process
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[Name of Document] Claims
[Claim 1]

An adhesive sheet to be used for adhesion to a plasticized
vinyl chloride resin article, the adhesive sheet comprising a
base material and a heat-sensitive adhegive layer laminated on
one surface of the base material, the base material having a
sheet-like shape, wherein:

the heat-sensitive adhesive layer is formed uging a
heat-sensitive adhesive composition;

the heat-sensitive adhesive composition contains a
polyester-based resin and a crose-linking agent;

the polyester-based resin contains an amorphous
polyester resin having a glass transition temperature of ~15°C
or higher and 7°C or lower in an amount cf 80 mass% or more
relative to the whole polyester-based resin; and

the heat-sensitive acdhesive layer includes a
cross-linked structure formed by reaction of the
polyester-based resin and the cross-linking agent.

[Claim 2]

The adhesive gsheet as recited in c¢laim 1, wherein the
cross-linking agent 1s an isocyanate~based cross-linking
agent.

{Ciaim 23}

The adhesive gheet ag recited in claim 1 or 2, wherein
the polyester-based resin consists only of the amorphous
polyester resin having a glass transition temperature of -15°C
or higher and 7°C or lower.

[Claim 4]

The adhesive sheet as recited in any one of claims 1 to
3, wherein the adhesive sheet is such that a heat-gsealing
process is performed for the adhesive sheet in a state in which
the adhesive gheet is in contact with an adherend surface of

the plasticized vinyl chloride resin article, the adherend
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surface being a surface to which the adhesive sheet ig to be
adhered, and an autoclave treatment is performed for the
plasticized vinyl chloride resin article to which the adhesive
sheet is adhered through the heat-sealing process.
[Claim 5]

The adhesive sheet as recited in any one of claims 1 to
4, wherein the plasticized vinyl chloride resin article is a

plasticized vinyl chloride resin blood bag.



