SPECIFICATION ADHESIVE SHEET Technical Field The present invention relates to an adhesive
sheet and specifically an adhesive sheet having an excellent adhesive property, which can be
attached to a plasticized vinyl chloride resin article, more particularly a blood bag made of a plasticized
vinyl chloride resin. Background Art  As a blood bag in which blood is put, blood bags made of a
plasticized vinyl chloride resin have widely been used to date. The blood bag is used with a label
described about information of blood being attached thereon. After the attached label is subjected to
an autoclave treatment or a steam sterilizaggﬂﬂt]f_%?g%% 8BOUt 30 minutes, there is an instance
where plasticizers contained in a plasticized vinyl chloride resin move into an adhesive layer to lower
the adhesive property of the label, and lifting or peeling of the label take place. When the label is
peeled off from the blood bag, information of blood is lost, causing a serious problem. Further, even in
this case, if théalhel 1§ merehypéeled off, the blood bag that the label was peeled off may be -2
scrapped, but in the case where a plurality of labels are peeled off without someone's knowledge for
some reason, and the labels are wrongly attached to one of the other blood bags again, a blood bag

with wrong bloQd. 115 ca1 Field

The present invention relates to an adhesive sheet
and specifically an adhesive sheet having an excellent
adhesive property, which can be attached to a plasticized
vinyl chloride resin article, more particularly a blood

bag made of a plasticized vinyl chloride resin.

Background Art

As a blood bag in which blood is put, blood bags
made of a plasticized vinyl chloride resin have widely
been used to date. The blocod bag is used with a label
described about information of blood being attached
thereon.

After the attached label is subjected to an
autoclave treatment or a steam sterilization at 120°C for
about 30 minutes, there is an instance where plasticizers
contained in a plasticized vinyl chloride resin move into
an adhesive layer to lower the adhesive property of the
label, and lifting or peeling of the label take place.
When the label is peeled off from the blood bag,
information of blood is lest, causing a serious problem.
Further, even in this case, 1f the label is merely peeled

off, the blood bag that the label was peeled off may be



information is used, resulting in a further fatal problem.  Moreover, as a label for a blood bag, there
is used a label on which a trade name, volume, ingredient representation, and manufacture etc. are
printed. In this field, a bar-code management system is established, the label that bar-code are printed
is required. As a label for a blood bag, conventionally, a label of paper as a substrate has been mainly
used. However, when such label is in application to a blood bag, there have been problems that in
treatment by a centrifugal separator to separate a normal blood cell component, a blood plasma
component angctpg}%glé%rlc%geo%%nttg%e E%[iagk‘% g%gngth (fif uth.(;t ﬂ el sg?s%%%eéihse @Pgl ca_mnot
endure a centrifugar force and is broken, cracked, or't roung fiction of the printed surface against the

wall surface opthelblaod bagsirfaserinfeimalion stichrashaiiepderbecanmastoa-uaclgar to read by a
bar-code reader. Therefore, there has increasingly desired a plastic film substrate being less

influenced by Aidistiifecthbalee papersubshate landarekistaritdo vabbing antl stiongitobglr. However,

although a plzsﬁgsic ﬁlf?: substrate has the superiqrity described above, it has defect that lifting or peeling
occurs more €35y thadrtd papar stibstatE 1723 P9 atitddiavE a2t 3 a steam sterilization

treatment and deentilyonb senaration reaiens FLher, wherg hieat seaingapbglisbased on a

plastic film substrate of liner-less roll type, it has a deféect that blocking occurs more easily than a paper

substrate. To salwertheseproblems, therelis peaposedlaiabebiar Ao blned dagdasedpn a substrate
film which is a microporous plastic film with a matrix structure surrounding pores connecting each
other so that gas'éifflow?ih YaidBlodd bagHdIRNEeutthidiitfh a tégisRJEIEIEd (see Japanese

Patent No. 34945%@. ngglrgigcand peelit&g in an ﬁutoclave tr%atment can be su (inressed, however, there
has been a probRAT that itis ditficulfts oBtAIN th e With-Sxcetibht B)IB%QiEé) asittancBSummary

In a first aspegt; thege isprovided ar aghasivesbaet top attaghing taaplasticizgdsvinykchloride resin
article, which comprises a film substrate having a thickness of 25 to 200pm and, having a flow
direction breakiagsstrenyti-obdl N bsimmatoe2 20 Mitsimiand-agudssediredtionzbréakiag strength of

10 N/15mm to 220 N/15mm and a heat-sensitive adhesive layer having a thickness of 10 to 25pm

formed on a bhBksife RLAGEe Bftthe MRTYRISRE A& e tITdatEnBRRE Adkesie layer is
composed of g igaln £0RRISHAg ofagtysialing pobieste! resina alep! olelting drystal of 5 o

50 Jig in measuring by a differential scanning calorimeter or a cured resin obtained by curing the resin

consisting of the ciystalfine pelyestar resinzhavirga hydepxytyalve of dwes rpeeenmgKOH/g with a
crosslinking agent, wherein a melting point of the crystalline polyester resin is 50 to 200C, the film
substrate is corEpB3ERsf & Rédin Leldeta Banthelyfodp Consishidy of polybutiaicerashthalate

resin, polygthglgn% %ergghghaé%tg re inbitcetgtecgeﬂns %{gt Egege resigﬁo%ncg viﬂlscr:gploride resins,

the crystalline pcﬁ’yes?er resin’is pro uced ftom & combmation of a’pay b a
component and the other component, due to lack of
strength of the label substrate, the label cannot endure
a centrifugal force and is broken, cracked, or through
friction of the printed surface against the wall surface
or the blood bag surface, information such as bar-code
becomes too unclear to read by a bar-code reader.
Therefore, there has increasingly desired a plastic film
substrate being less influenced by moisture than a paper
substrate, and resistant to rubbing and strong/tough.
However, although a plastic film substrate has the

superiority described above, it has defect that lifting

or peeling occurs more easily than a paper substrate in



3a and a polyhydric carboxylic acid, and the polyhydric carboxylic acid is selected from the group
consisting of phthalic acid, terephthalic acid, isophthalic acid, malonic acid, tetrahydro phthalic acid,
methyl tetrahydro phthalic acid, hexahydro phthabic acid. methyl hexahydro phthalic acid, succinic acid.
glutaric acid. hexachloro endomethylene tetrahydrophthalic acid, endomethylenetetrahydrophtha ic
acid, endomethylene hexahydrophthalic acid, adipic acid,seibasic acid, azelaic acid, dimer acid,
decadicar%%xﬂfé%,mldh_e&arﬁmqﬁcarmxyﬁc g@iga;ﬁir’geg@'icﬂcﬁ,a@yigrge%ﬁi% ggTid, trimesic acid,
cyclopentan% dicarboxylic acid, or mixtures thereof. In a second aspect, there §“Sﬁb'§,|ded an
adhesive Sh&etof SHAMIAY 884 phifieizet viny| thiorteeesin articles wehich ggmpriges a film

substratef{@gg\gs%gﬂ%ufsg a%f) %E to 20§§m and, having a flow direction breaking strength of 10

N/15nm to 220 N/15mm and a cross dir8for-br85kiAg RiréAgthcof 10N/ 1Smins ta-22G¢:N/15mm and a

heat-sensitivel adhasive-layer-having @ thickness, of 10 to 25pm formed on a backside surface of the
film substrate, wherein the heat-sens%g\;/e ad]ﬁés%%lti’;lyaerclli,e gﬁﬁo%’tﬁﬁf Fissitimdure comprising

not less tR&R BOHercar byemady ofta sty stallineRolyestgrresinnaving a heat of melting crystal of 5 to
50 Jig in measurin%gi}? differential scanning calorimeter and not more than 50 percent by mass of the

other resin, wh&fei Eltihg FoftiF Biel eRystallint oty esterresipds 54 ta 20Q G the film substrate

is composgg of ayesig selected from the group consisting of polybutylene terephthalate resin,
polyethylene terephthalate rési%,;‘ Sce at%rgeginf,‘ﬁ%ﬁﬁﬁﬁéﬁeﬁééMSanmhmnde resins, the

crystallineipotygsteraesings peaduced fram gicgﬂﬁb;n%g)@rgxa polyol and a polyhydric carboxylic acid,
and the polyhydric carboxylic acid is selected from the group cons Lfﬁ‘"f{;“b“f*%hthalic acid, terephthalic

acid, isopfithafacld malsnicacidotetrabydiocphihalic asidanethyl tetrahydrg phthalic acid,
hexahyd thyl hexahydro phthalic acid, succinic acid, glutaric ac&nhexachloro

@g&tha{{c Sgi%@”%e% utan
endomet yeneltetrah)}' (o] Qfic Qaa, rﬁ&ﬁ%eﬁétemm@htbalgee@ci@@ndomethylene

hexahydrepiihalic q@@,@@}g?&g@s ﬁ_e@%sci% a%idNazelaic acid, dimer acid, decadicarboxylic acid,
[

cyclohexane dicarboxylic acid, trimellitic acid: pyronellittt’4cid timebiteich gyelopentane

dicarboxgtie deidgor mixturesitheredsy3b #-a dhifkaspect, fhere is provided a method of producing a
plasticizgd PP d
owever, there has been a problem that it is difficult to

obtain the label with excellent blocking resistance

Summary

In a first aspect, there is provided an adhesive sheet for attaching to a
plasticized vinyl chioride resin article, which

comprises a film substrate having a thickness of 25 to 200um and, having a fiow direction
breaking strength of 10 N/15mm to 220 N/15mm and a cross direction breaking sirength
of 10 N/15mm to 220 N/15mm and a heat-sensitive adhesive layer having a thickness of
10 to 25um formed on a backside surface of the film substrate, wherein the heat-
sen‘siﬁve adhesive layer is composed of a resin consisting of a crystalline polyester resin
having a heat of melting crystal of 5 10 50 Jig in measuring by a differential scanning
calofimeter or a cured resin obtained by curing the resin consisting of the crystalline |
polyester resin having a hydroxyl vaiue of 1 or more mgKOH/g with a crosslinking agent
Wherein a melting point of the crystalline pelyester resin is 50 to 200°C, the fiim substrate:
s c.omposed of a resin selected from ihe group consisting of polybutylene terephthalate
resin, polyethylene terephthalate resin, acetate resins, polystyrene resins, and viny!

chloride resins talii in i
. the crystaliine polyester resin is produced from a combination of a poivol



vinyl chloride resin article having an adhesive sheet thereon, the method comprises attaching the
adhesive sheet as defined above to a surface of a plasticized vinyl chloride resin article. Ina
fourth aspect, there is provided a plasticized vinyl chloride resin blood bag comprising the adhesive
sheet as defined above attached on a surface of sagid blood bag. Disclosure of the Invention  An
object ottt preseMyBNERERRASR-PERYIdE, AN Adh 5" 2et which has superior adhesive property
when the adhesive sheet is attached to a plasticize v&%f%ﬁoﬁ et Il’caﬁﬁ:' ,‘%8&1@?&?64&9% e
strength®¥0ER aflRP SRS oRlapE halifmesttbr eseratimit adoi tempendtate, doss NeLSRISE lifting or
peeling artciaetexelBBldieaking, RsiRtaneeny drd inventors have perfected the present
invention by discovering, as a result ofgﬂa diliger¥t gtu@%{égﬁ%rg%%ﬁ%eg sb} aﬁ)e GBS iEgthy!
problemg‘? ydp AR EKoteiticiFHal poBlahgatn beidohedkbiitamming eraeats iive adhesive
I fepesed @ RIesin CURRISIBYRA¥FRILNG polyester resin a ain componeﬁhft}gan a '
ayer co i isip ¥ yegle | i , on

backsid §u%,ac% of the film substrate. Thl?sz the presir?tant? gﬁﬂgﬁr}%%ﬁd%% ABRESHE St for
attachin%‘”té prSREYERI VinyicihioriadiRbin aptile, whieisicomprises afilmBLbStrde aRtkder acid
heat-seﬂsjﬁgagagﬂmyﬁdaé/gafo& gmgrgag@ S rf ce of the film substrate, wherein the
heat-sepsitive adhesive layer is (;o%?ﬁ hosed of a rﬁ?n %%r%p%égfrcl}tg g”@%ﬁgfﬁn%c yR4RMRYH ag%idnain
componEhteS e AR ISR GNRRE SHOHRRYEictR 6 idd e sivistshes thsrdescribed above, wherein a
content ratio of the crystalline polyester resin comprised in the resin composing the heat-sensitive

adhesive layer,is 50 to 100 gercen%b?/ mass. .
in'a second aspect, thefe is provided an adhesive sheet for attaching to a

plasticized vinyl chloride resin article, which

comprises a film substrate having a thickness of 25 to 200um and, having a flow direction
breaking strength of 10 N/15nm to 220 N/15mm and 2 cross direction breaking strength

of 10 N/15mm fo 220 N/15mm and a heat-sensitive adhesive layer having a thickness of
10 to 25um formed on a backside surface of the film substrate, wherein the heat-
sensitive adhesive layer is composed of a resin mixture comprising not less than 50
percent by mass of a crystalline polyester resin having a heat of melting crystal of 5 to 50
J/g in measuring by a differential scanning calorimeter and not more than 50 percent by
mass of the other resin, wherein a melting point of the crystaliine polyester resin is 50 to
200 °C, the film substrate is composed of a resin selected from the group consisting of
polybutylene terephthalate resin, polyethylene terephthalate resin, acetate resins,
polystyrene resins, and vinyl chioride resins, the crystalline polyester resin is produced
from a combination of a polyo! and a polyhydric carboxylic acid, and the polyhydric
carboxylic acid is selected from the group consisting of phthalic acid, terephthalic acid,
isophthalic acid, malonic acid, tetrahydro phthalic acid, methyl tetrahydro phthalic acid,
hexahydro phthalic acid, methyl hexahydro phthalic acid, succinic acid, glutaric acid,
hexachloro endomethylene tetrahydrophthalic acid, endomethylene tfetrahydrophthalic
acid, endomethylene hexahydrophthalic acid, adipic acid, sebasic acid, azelaic acid,
dimer acid, decadicarboxylic acid, cyclohexane dicarboxylic acid, trimeliitic acid,

pyromellitic acid, trimesic acid, cyclopentane dicarboxylic acid, or mixtures thereof.



The present invention provides the adhesive sheet as described above, wherein the resin composing
the heat-sensitive adhesive layer is composed of 50 to 100 percent by mass of the crystalline
polyester resin and 50 to 0 percent by mass of an amorphous polyester resin.  Additionally, the
present invention provides the adhesive sheet as desgribed above, wherein a melting point of the
crystalline polyester resin is 50 to 200 C.  Also, the present invention provides the adhesive sheet
as described above, tivinérespect|dbsreassironices -dempiratucd of shecdmorpbissipelyester resin is
10to 90 C.  Further, the present invention provides the adhesive sheet as described above, wherein
the adhevivg!shbbtridgeanesihesivieishbetfoy atmchiiyes e plalstieizdbevawyl chiteidaaetsia article having
a center-line surface roughness Ra of 1.0 gm or higher.  Furthermore, the present invention
provides thegohes v attag adeadripedasore e réaiitme phisticizéd virspithteridé esin article is
an blood bag made of a plasticized vinyl chloride resin. Preferred Embodiments for Carrying Out the
InventionPiasttigevirs(ssirdieaehe pé&ént invention includes films or sheets of plastics of polyolefin
resins such as polyethylene resin and polypropylene; polyester resins such as polybutylene
terephthalate resin and polyethylene terephthalate resin; acetate resins; ABS resins; polystyrene
resins; vinyl chlotiddTeghaspRFtnE ke IpBYigaranPiaRfisispd viatscbivigy @abriBeassins and

polyester resins are preferable, i
bag comprising the adhesive sheet as defined above attached on a surface of

said blood bag.

Disclosure of the Invention

An object of the present invention is to provide, an
adhesive sheet which has superior adhesive property when
the adhesive sheet is attached to a plasticized vinyl
chloride resin article, does not decrease strength even
after an autoclave treatment or a storage at a low

temperature, does not cause lifting or peeling and has

excellent blocking resistance.

The present inventors have perfected the present
invention by discovering, as a result of a diligent study

carried out to solve the above-described problems, that



The film substrate may be formed in either a single layer or multiple layers having two or more layers.
The film substrate can be not oriented, or can be oriented into uniaxial direction or biaxial direction
such as longitudinal direction or cross direction. The thickness of the film substrate is not limited, but
the thickness - 6 - may usually be 10 to 250/m, and s preferably 25 to 200 gm.  The flow direction
breaking strength of the film substrate is preferably 10 N/15mm to 220 N/15mm and the cross direction
breaking strength of the film substrate is preferably 10 N/15mm to 220 N/15mm. By controlling the
breaking stre o fil rate i r , the i f the film substrate becomes
more difficuIt.%%th%%%ﬁeé&%%%%%gﬁke %%%%;? film su s%]reat%rﬁglégr%%%r%é%@%# n tghe adhesive
strength of the, Baat-sensitive; adhesive-layeeto he-pasticizedwaylchleridekesin article, therefore, if
the adhesive sheet is forced to be peeled off from the plasticized vinyl chloride resin article against the
adhesive streagipihesllrusabstiare Isbrbken beddrecit dilm sebstratesis peeeithoff from the
plasticized vinyl chloride resin article. Accordingly, it becomes difficult to replace the adhesive sheet

from the plastitFARRPARTChIGYeAreRATERLRPIoF ARARRRg S tid 6tk biastieiebnad chioride resin
article intentionally.{ﬂ@SQre@g@gﬁmWﬁ@g@gtggd&g%éo 1S K412Z- v The film substrate

can be colored or colorless transparent. A printing, a character printing or the like can be provided on
the surface orsghedacksidesurface Dhthetilna syhstratecThereforei ayhieatisensitive recording layer, a
layer for receiving printing image which can provide a heat transfer printing, an inkjet printing, a -7-.
laser printing 6Fheiker Bigyer fol isroviFRfBrntasifity? ah ldyerfobadiairy imk@asily or the like can
be formed on 1%he 1§"y”rface or the bac ide.surfalce of th% film sgbstrate. Agl%so, jn order to improve the
adhesion strengt% (k%?f’ﬁ%ls rjé"ﬁ%tr% ot the Yifm stbStrate o the hggt-ger?saft‘icv P adfiesive layer, a primer

treatment, a corana:dischargeeaiment.Qrihe Hke canhedyrayided on thehackside;suriace of the
film substrate composing the heat-sensitive adhesive layer. In the present invention, the

heat-sensitiveaadivasive|al/ey srconspasedbofse e ik cempsising aconystallinengolyester resin as a main
component. crystalline polyester resin as a main component.

The present invention provides the adhesive sheet as
described above, wherein a content ratio of the
crystalline polyester resin comprised in the resin
composing the heat-sensitive adhesive laver is 50 to 100
percent by mass.

The present invention provides the adhesive sheet as
described above, wherein the resin composing the heat-
sensitive adhesive layer is composed of 50 to 100 percent
by mass of the crystalline polyester resin and 50 to 0
percent by mass of an amorphous polyester resin.

Additionally, the present invention provides the
adhesive sheet as described above, wherein a melting
point of the crystalline polyester resin is 50 to 200 °C.

Also, the present invention provides the adhesive

sheet as described above, wherein a glass transition



The crystalline polyester resin has a heat of melting crystal of 5 to 50 J/g in measuring by a differential
scanning calorimeter. When the heat of melting crystal is low, the crystalline polyester resin becomes
nearly amorphous, the resin strength becomes lower, the adhesive strength decreases, and also, the
blocking resistance is inferior. When the heat of melting crystal is high, the crystallization rate becomes
faster, the open time becomes shorter, and the crystal shrinking becomes larger, so that the adhesive
strength is decreased. The heat of melting crystal is preferably 10 to 45 J/g, and more preferably 15 to

40J/g. Th lj lyester resi s.a melting paint of preferahly 50 to.200_C, and more
preferably 70%[10%%( Ea%é%%ggﬂi%t c%@?al%rﬂ%%ggt%r?g%X%San%rglggss tlr}éné“i%o% er%%erature of
preferably -304g 70 C, and more preferably -20to 50 C.  The content ratio of the crystalline
polyester resin comprised in the resin composing the heat-sensitive adhesive layer is preferably 50 to
100 percent by magsirifdre prefebably 66t01100ipareamtionmassfudhermbre prdferably=70 to 100
percent by mass and most preferably 80 to 100 percent by mass. _ The resin composing the

heat-sensitive AHHESVERIaS6F E4nREitaftP e Sothelsiid othBRIRANRE LFFstERE holyester resin.
The other resigs inciude yarous,iesinsy but paferably, 3mogpioys,nalyasier [esing; Jhe amorphous

polyester resin has excellent
chloride resin article having a center-line surface

roughness Ra of 1.0 4m or higher.

Furthermore, the present invention provides the
adhesive sheet as described above, wherein the
plasticized vinyl chloride resin article is an blood bag

made of a plasticized vinyl chloride resin.

Preferred Embodiments for Carrying Out the Invention

The film substrate in the present invention includes
films or sheets of plastics of polyolefin resins such as
polyethylene resin and polypropylene; polyester resins
such as polybutylene terephthalate resin and polyethylene
terephthalate resin; acetate resins; ABS resins;
polystyrene resins; vinyl chloride resins and the like.
Among them, films or sheets of vinyl chloride resins and
polyester resins are preferable.

The film substrate may be formed in either a single
layer or multiple layers having two or more layers. The
film substrate can be not oriented, or can be oriented
into uniaxial direction or biaxial direction such as
longitudinal direction or c¢ross direction. The thickness

of the film substrate is not limited, but the thickness



wettability and excellent followability to the surface of the article when the adhesive sheet is attached
to the plasticized vinyl chloride resin article. In particular, when the surface of the article is rough, the
amorphous polyester resin has excellent wettability and excellent followability of the adhesive sheet to
the surface of the article. ~ The amorphous polyestgr resin has a glass transition temperature of
preferably 10 to 90 C, and more preferably 30 to 80 C. When the glass transition temperature of the
amorphous polyester resin is less than 10 C, the blocking resistance trends to decrease easily. When

the glass transition temperature of the am ous -9 - polyester resin is mor no9 it takes long

time to melt, a%%h‘elrse‘%é"%f%’hebr% isf Ign%?s%rg]@é#ﬁlét tﬁré%]eaff sggl?ngeﬁ%skﬁrgﬁyezog;%?n(%sgvglorse. The

content ratio of the amorphous polyester resin comprised in the resin composing the heat-sensitive

adhesive layer is preferably 50 to 0 percent by mass, more preferably 40 to O percent by mass,

furthermore preferaBiye30ftbr0’ pdicedt by Phass &ad inust preferabhy: 20 fo Diperéédtby mass. When

the amorphous‘gﬁ?ester resin is comprised in the resin composing the heat-sensitive adhesive layer,
e

the lower limitVARTe-6FthE chintdHtqd BréRrably RofledSTian-6. 1458t cdrtloy hadBmbPé preferably not
less than 0.5 pgreeat by; mass; apd Mast prefgrably-natless fhan f pergen) by jnass-a + . The polyester

resin as described above can be produced by usually polymerizing a polyol and a polyhydric

carboxylic acids pThe pohsl includes/disthylene glycohvdipsapylensyglycal: polyether palyols such as
triethylene glycol and polyethylene glycol, polyester polyols, ethylene glycol, propylene glycol, 1,
4-butanediol, Pr3pehthetiiciensddertyl gyl f1.lghekarddisit eyclohdismerfistve, 2,

4-trimethy1-1,3-pentanediol, glyceral, glycero] monpallyl ether, trimethyjol ethane, trimethylol propane,
and pentaerytﬁr‘ﬂj}tt%%fﬁer’hgE %glyg]}(/:eéan[( g%tiﬁ;%écfc g‘%gélo‘l[rx}n %%%n ii:r%‘ﬂft%% i mord émbers.

difficult. Further the breaking strength of the film
substrate becomes smaller than the adhesive strength of
the heat-sensitive adhesive layer to the plasticized
vinyl chloride resin article, therefore, 1f the adhesive
sheet is forced to be peeled off from the plasticized
vinyl chloride resin article against the adhesive
strength, the film substrate is broken before the film
substrate is peeled off from the plasticized vinyl
chloride resin article. Accordingly, it becomes difficult
to replace the adhesive sheet from the plasticized vinyl
chloride resin article for attaching to the other
plasticized vinyl chloride resin article intentionally.
The breaking strength was measured pursuant to JIS K7127.
The film substrate can be colored or colorless
transparent. A printing, a character printing or the like
can be provided on the surface or the backside surface of
the film substrate. Therefore, a heat-sensitive recording
layer, a layer for receiving printing image which can

provide a heat transfer printing, an inkjet printing, a



-10-  The polyhydric carboxylic acid includes malonic acid, phthalic acid, terephthalic acid,
isophthalic acid, tetrahydro phathalic acid, methyl tetrahydro phthalic acid, hexahydro phthalic acid,
methyl hexahydro phthalic acid, succinic acid, glutaric acid, hexachloro endomethylene
tetrahydrophthalic acid, endomethylene tetrahydrophthalic acid, endomethylene hexahydrophthalic
acid, adipic acid, sebasic acid, azelaic acid, dimmer acid, decadicarboxylic acid,
cycrohexane--dicarboxylic acid, trimellitic acid, pyromellitic acid, trimesic acid, and cycropentane
dicarboxylic agi e pol: fo ic acid can_be utilized.singly or in combination of 2 or more
members. (igl%%gcoﬁfgﬁgtglor% o?%ﬁ?%{o yggehlgn%'th% go%g}]ﬁyﬁr@c}:ark)yglfyﬁi%%%?ogcan be properly

selected to preduaetthe icrysiallingpolygsier resin eidheaimerphaus pelyestergesingand to control the
glass transition temperature to be in the range described above.  The polyester resin can be utilized

singly or in combiisationroflZeoimbre thembéree suThedrearsehbitivdadhesive layer isipeeferably
cured by addin%a crosslinking a@gnt. B£ crosslinking the crosslinking agent, the heat sensitive
adhesive layef tarr H8vé 5tBng R ESREStrength, strong cohesive force and more excellent blocking

resistance. The crogglinking;agent ingludes palyisgoyanale cgg}pgyfgﬁ, €Y, gAmPounds, aluminium

chelate compounds and ethylene imine compounds. Preferable crosslinking agént is polyisocyanate
compounds. Mestiptreferahle eneastinking agent ncludes:aliphatie or alicyalie pabdsocyanate
compounds in view of the weather resistance. The polyisocyanate compounds include polyisocyanate
compounds h&ARE§ e 6F nictegsedianatey §ioupd pefohRimbleealanant; for exaipie, various

polylsocyanat% cgg}{)ounds such as di- socyan te C%m ounds, t%—ISOC anat comgg)unds,

tetra-isocyanate compotnds. pentatsocyanate- compotinds aRd RExR ISy aRgte"dnigsunds.

Examples of the pelyispeyanate.cempoundsinglufe argmatic polyiseeyanates sugh.as tolylene

diisocyanate, xylylene di-isocyanate, diphenylmethane di-isocyanate, biphenyl di-isocyanate,
3,3'-dimethyl#e4'thipkem/dd¢ne di-sobyaniate, hettsdene-bis(phenylisocyanate), isophorone
di-isocyanate, and alicyclic polyisocyantes such as hydrogenated tolylene diisocyanate, hydrogenated

xylylene di-isocyandt® anifhyrir6§&6 tedHigiEnyifetiahe dissdeyaRatel hiv%liphatic

AR 8 e T IE oy DS,
crystalline polyester resin as a main component.

The crystalline polyester resin has a heat of

melting crystal of 5 to 50 J/g in measuring by a
differential scanning calorimeter. When the heat of
melting crystal is low, the crystalline polyester resin
becomes nearly amorphous, the resin strength becomes
lower, the adhesive strength decreases, and also, the
blocking resistance is inferior. When the heat of melting
crystal 1is high, the crystallization rate becomes faster,
the open time becomes shorter, and the crystal shrinking
becomes larger, so that the adhesive strength is
decreased. The heat of melting crystal is preferably 10
to 45 J/g, and more preferably 15 to 40 J/g.

The crystalline polyester resin has a melting point

of preferably 50 to 200 °C, and more preferably 70 to



When crosslinking agent is used, a crosslinking promoting agent is preferably added. The
crosslinking promoting agent includes, for example, amine compounds such as triethylamine and
tetramethylbutanediamine, and metal compounds such as - 12 - stannous chloride, dimethyl dichloro
tin, trimethyl tin hydroxide, di-n-butyl tin dilaurate, diutyl tin diacetate, dibutyl tin sulfide, ferric chloride,
ferric acetylacetate, cobalt naphthenate, bismuth nitrate, lead oleate and antimony trichloride.

When the crosslinking agent is used, the used polyester resin has preferably a hydroxyl value of 1 or
more mgKOHgg@OEr; upper limit of&1 édrox Io\ialue T(:)ég:he olyester resin c?'hg be selected properly

and is prefera fmore than 50 mg pffg, And more pre era ?y RO MOrelthan 20 mgKOH/g. The

most preferabie-eangeafdne fwdpryhvalbe of the pelyestes 1esin i) 24e 19gngKOH{gy Among the
polyester resins, the crystalline polyester resin has most preferably the hydroxyl value of the range

described abowvere pidteaddiiy arbuntof the 8rosslinking agente is preferably 0.01 to 10 parts by
mass, and more pref rab(lzy 0.1 to 5 parts by mass to 100 parts by mass of the polyester resin.

Additionally, one or MSreSdtifies dah € cBiitalrid fithe Heht-LBfsitk8 B6RRERE layer, according to
needs. The additivgs irlcg,y%%filgezga, dyesy pigmenis naptigxidants andwltraviglet absorbers. The fillers

include inorganic fillers such as titanium dioxide, silica, calcium carbonate, barium sulfate and talc, and
organic fillers saeals s starchdfibe antoxidgnts ineluge andigderdantioxdants, phenpkartioxidants,
phosphite - 13 -
by mass, more preferably 60 to 100 percent by mass,
furthermore preferably 70 to 100 percent by mass and most
preferably 80 to 100 percent by mass.
The resin composing the heat-sensitive adhesive
layer can contain the other resins other than the
crystalline polyester resin. The other resins include
various resins, but preferably amorphous polyester resins.
The amorphous polyester resin has excellent
wettability and excellent followability to the surface of
the article when the adhesive sheet is attached to the
plasticized vinyl chloride resin article. In particular,
when the surface of the article is rough, the amorphous
polyester resin has excellent wettability and excellent
followability of the adhesive sheet to the surface of the

article.

The amorphous polyester resin has a glass transition
temperature of preferably 10 to 90 °C, and more
preferably 30 to 80 °C. When the glass transition

temperature of the amorphous polyester resin is less than

10 °C, the blocking resistance trends to decrease easily.

When the glass transition temperature of the amorphous



antioxidants, and thioester antioxidants. The ultraviolet absorbers include benzophenone ultraviolet
absorbers and benzotriazole ultraviolet absorbers.  The heat-sensitive adhesive layer can be formed
by applying a heat-sensitive adhesive on the backside surface of the film substrate, which is a mixture
prepared by mixing the components described abovg, and optionally mixing a diluent additionally to
control a proper viscosity, and optionally drying and/or crosslinking, or can be formed by applying the
heat-sensitive adhesive on a surface of a release base, optionally drying and/or crosslinking, and then
laminating the quckside surface .of the film subgli%tg %rég(;ﬁi suri‘%peco the%%ﬁl)ged layer.  The

diluents contaﬁ]%dyiﬁ%ﬁg %egggéﬁsit}\?e z<']§118f11f§sive or a ater, incfioig™a ?icfh ?oc%?bons such

as benzene, taluene amdxylane: alipkatic hydreearnonssuch asdiexanenbeptane, aetane, nonane
and decane; ketones such as methyl ethyl ketone, diethyl ketone and diisopropy! ketone. The

formulating arfé@dtioiahe tilaenticantiss selegtedoproperly to control the demanded viscosity.  The
thickness of the heat-sensitive adhesive layer is not limited particularly, but usually 5 to 40 gm, and

preferably 10 to 25/ - G4 e tha bi8sErt ifhsntiIhC SRt tifig R B & &&tef BRffing can be
provided on the. sisfage.of the heakseasitye AdNB3Ne Iyetn. AOQ:-Uestacel the heat sensitive

adhesive layer can be covered with a release liner. e release liner Is made of a support base

having releasa@repeityon ayleast eng sufagasiie suppast bage-¢a-have thenawsace having
release property obtained by applying a release agent, or the surface without applying a release agent.
The support ba3¢& Bf e iceadel inetinditd8s Feregarmpley papéess; syithelie papers and plastic films.

The papers include, for.example, glassine paper and polyethylene laminated paper, The plastic films
include, for ek%%?p%,r i kr??is(yor;%g{aé,tt%:s%s ﬁ%:sgﬁl&yg’%ﬁﬁleg ?gsiﬁl%?pg@%%ﬁ%eefaé%ﬁ%%éb%}opylene
resin or the like, Polygstes dasinsf nehbuitylene terephthalate sesinPolustylons terenhihalate resin or
the like, acetate resin, polystyrene resin and vinyl chloride resin. The proper examples of the release
liner having thessurfavenwissolit Bpphlivy agelbase agens imejudé polyetafingesimifilivsuch as

polyethylene resin film, polypropylene resin film and the like, and films obtained by laminating the
polyolefin resitfcor thel@aier or the ofif§ifmd imit value of the contént is

preferably not less than 0.1 percent by mass, more
preferably not less than 0.5 percent by mass, and most
preferably not less than 1 percent by mass.

The polyester resin as described above can be
produced by usually polymerizing a polyol and a
polyhydric carboxylic acid.

The polyol includes diethylene glycol, dipropylene
glycol, polyether polyols such as triethylene glycol and
polyethylene glycol, polyester polyols, ethylene glycol,
propylene glycol, 1, 4-butanediol, 1, 3-pentanediol,
neopentyl glycol, 1, 6-hexanediol, cyclohexanediol, 2, 2,
4-trimethyl~1,3-pentanediol, glycerol, glycerol monoallyl
ether, trimethylol ethane, trimethylol propane, and
pentaerythritol. The polyol can be utilized singly or in

combination of 2 or more members.



The thickness of the support base of the release liner is not limited particularly, and the thickness is
generally 15 to 300 gm. - 15 - The release agent used in the release liner includes a
silicone-based resin, an alkyd resin, a fluorine-based resin and a long-chain alkyl based resin. The
thickness of the adhesive sheet laminated with the filn substrate, the heat-sensitive adhesive layer
and the release liner, is preferably a thickness which can introduce into a printer or the like, and
generally a level of about 50 to 300 Aim. The adhesive sheet of the present invention can be a flat

sheet, or a sheet wayd 0.8 8l shape. ... Thg dbesiye sheel of e present Invention. gan be used
in various uses for attach ng the heat-sensitive adhesive ayer. € adnhesive sheet IS USGJTU|

particularly whan-aa agheeentis ancaréiglernade of agasticizesrinylchierida-resin. The adhesive

sheet of the present invention does not cause lifting or peeling, even if a sterilization treatment is

conducted aftéeattadhing to albtddt:bag nvadiedof aplastidizéd vinyhghlorideirédinl Therefore, the

adhesive sheet of the present invention is particularly useful in the use as an indication label or a
aa%ﬁ‘ési%%%

management fibEl of IHFBIB84 HRgP#hE el BHREIprBESRINFEidN &I paiticularly
operate effect'&v&%whggé@Lggge%eggdpaggmg{ gﬁglaggg_iéed HE}YLE'?{?Q%% resin has a rough surface.
the plasticize

The center-line surface roughness of thé adherend made o vinyl chloride resin is

preferably 1 Aimdanaerey patdenereprefgrablychbsimier menai - HadomeThe tenter-line surface
roughness of the adherend made of the plasticized vinyl chloride resin is not limited particularly, but it
is preferably rict FicretAAR PP LdRd AToke prefedalle nby foke therad garophthalic

acid, adipic acid, sebasic acid, azelalc acid, dimmer
acid, decadicarboxylic acid, cycrohexane-—dicarboxylic
acid, trimellitic acid, pyromellitic acid, trimesic acid,
and cycropentane dicarboxylic acid. The polyhydric
carboxylic acid can be utilized singly or in combination
of 2 or more members.

The combination of the polyol and the polyhydric
carboxylic acid can be properly selected to produce the
crystalline polyester resin or the amorphous polyester
resins and to control the glass transition temperature to
be in the range described above.

The polyester resin can be utilized singly or in
combination of 2 or more members.

The heat sensitive adhesive layer is preferably
cured by adding a crosslinking agent. By crosslinking
the crosslinking agent, the heat sensitive adhesive
layer can have strong adhesive strength, strong cohesive
force and more excellent blocking resistance. The
crosslinking agent includes polyisocyanate compounds,

epoxy  compounds, aluminium chelate compounds and



The adhesive sheet for attaching to the blood bag is printed on the surface of the film substrate with
the information such as a blood type and collecting date and time of blood. The attaching of the
adhesive sheet to the blood bag is conducted before charging the blood into the blood bag. The
attaching of the adhesive sheet to the adherend, is generally conducted by superimposing the
heat-sensitive adhesive layer directly on the surface of the adherend and then heating and pressing.
The heating temperature is preferably 80 to 160 C in general, more preferably 100 to 150 C and most

preferably 120 QG T ssur e.pres i rally 0.5 10,10 ka/cm?2. The time for the
pressing is pr&qgééfy g(.%l t%%%%co%g%gégmmoré p%lgf%#%kg)% %35’[003]f ggcso%id%%{%n%hg %%%ésive sheet

of the presentiaventiopsioessiat gegkease in thexpisengideven aftghan autoghaverreatment or a
storage at a low temperature, does not cause lifting or peeling, has excellent adhesive property for the

long time, and s @x@élievitindlocRingresistancd.uhwe adhssiehstisiet of the predet imdeition is
extremely excellent jn practicability. - 17 - Examples. In the following, the present invention is

explained in nkSte HEERTBY ExampleS CB&E the présentiffahtion s notfited &N these

Examples.  yegsistance. The  polyisocyanate  compounds  include
polyisocyanate compounds having two or more isocyanate
groups per one molecule, and, for example, various
polyisocyanate compounds such as di-isocyanate compounds,
tri-isocyanate compounds, tetra-isocyanate compounds,
penta-~isocyanate compounds and hexa-isocyanate compounds.

Exampies of the polyisocyanate compounds include
aromatic polyisocyanates such as tolylene diisocyanate,
xylylene di-isocyanate, diphenylmethane di-isocyanate,
biphenyl di-isocyanate, 3,3’'-dimethyl-4,4'-biphenylene
di~lsocyanate, methylene-bis (phenylisocyanate),
isophorone di-isocyanate, and alicyclic polyisocyantes
such as hydrogenated tolylene diisocyanate, hydrogenated
xylylene di-isocyanate and hydrogenated diphenylmethane

di-isocyanate, and aliphatic polyisocyanates such as

l,4~-tetra-methylene di-isocyanate, hexamethylene
diisocyanate and 2,2,4-trimethylhexamethylene
diisocyanate.

When crosslinking agent is used, a crosslinking
promoting agent is preferably added.

The crosslinking promoting agent includes, for
example, amine compounds such as triethylamine and

tetramethylbutanediamine, and metal compounds such as



The adhesive strength measuring test in the Examples was conducted according to the following
methods. (1) Adhesive strength measuring test On the surface having a center-line surface roughness
Ra of 6.3 gm of a blood bag made of a plasticized vinyl chloride resin, a surface of a heat-sensitive
adhesive layer of an adhesive sheet was attached by,heat sealing at a temperature of 130 C for a
pressing time of 2 seconds under a pressure of 3 kg/cm3 with a heat sealer (manufactured by
TESTER SANGYO Co. LTD., trade name "HEAT SEAL TESTER TP-701"). The adhesive sheets

atiached 0 the bloagiag e (espectivelyesiod of tpieyl speed of 300 gy by 1800

peeling method, at a condition after 30 minutes from the heéat sealing (’Condllflon and at a condition
after autoclave jreatiredt<for 40ninutes:with a highrpresgunessteglization apashingi(maryfactured by
HIRAYAMA MANUFACTURING CORPORATION, trade name "AUTO HIGH PRESSURE
STERILIZATIGNaVMAGHINE HARACPYPE" ) after30 hiautes from thedielt sédiing (Condition 2). The
peeled states of the adhesive sheet and_the blood bag in condition 1 or - 18 - condition 2 were

observed by VSURFYTHRESEAEE stdi8 Here BIRNART ST fhe BHSSBFHhe OINGRG starfthfids.  The
blood bag madg Qgggsgﬁiéegﬁ(m(g%@rigg Jesin or fhe film substrate of the adhesive sheet was

broken. O :A part of the blood bag made of plasticized vinyl chloride resin or a part of the film substrate
of the adhesive sheetwigsibrokes. crosslinking agent is used, the used

polyester resin has preferably a hydroxyl value of 1 or
more mgKOH/g. The upper limit of the hydroxyl wvalue of
the polyester resin can be selected properly and 1is
preferably not more than 50 mgKOH/g, and more preferably
not more than 20 mgKOH/g. The most preferable range of
the hydroxyl wvalue of the polyester resin is 2 to 10
mgKOH/g. Among the polyester resins, the crystalline
polyester resin has most preferably the hydroxyl value
of the range described above.

The adding amount of the crosslinking agente is
preferably 0.01 to 10 parts by mass, and more preferably
0.1 to 5 parts by mass to 100 parts by mass of the
polyester resin.

Additionally, one or more additives can be contained
in the heat-sensitive adhesive layer, according to needs.
The additives include fillers, dyes, pigments,
antioxidants and ultraviolet absorbers. The fillers
include inorganic fillers such as titanium dioxide,
silica, calcium carbonate, barium sulfate and talc, and
organic fillers such as starch. The antioxidants include

anilide antioxidants, phenol antioxidants, phosphite



X :The blood bag made of plasticized vinyl chloride resin or the film substrate of the adhesive sheet
was not broken, and the adhesive sheet was peeled off. (2) Autoclave applicability On the surface
having a center-line surface roughness Ra of 6.3 gm of a blood bag made of a plasticized vinyl
chloride resin, a surface of a heat-sensitive adhesiveayer of an adhesive sheet was attached by heat
sealing at a temperature of 130 C for a pressing time of 2 seconds under a pressure of 3 kg/cm3 with
a heat sealer (manufactured by TESTER SANGYO Co. LTD., trade name "HEAT SEAL TESTER

TP-701). Ater S0 mipuestam teoat psalng, anauodiava reaiment was ondygied for 40

minutes with a pressureé sterilization treatment machine (manufactired by

MANUFACTURING-EORPQRATMAN, tragediaree oAU T HIGKH RRESSHRE STERILEGATION
MACHINE"). Lifting or peeling of the adhesive sheet was observed by visual. The results were

evaluated on thensasis- dbthelfellowingestandarts 2 kd9rk@)isifting or peeling was not caused in the
adhesive sheet. X :Lifting or peeling was caused in the adhesive sheet. (3) Blocking Test The

heat-sensitive adh&Zive 1576r oF T0E AlifE5vE ThEEWSEs SapErposal dnthé baRRSidR%urface of the
heat-sensitivea%%ﬁ%@dagerh%faﬂgg adhesive sheet, The, sperposed adhesive sheet was left for 120
f20

hours in the environment of 60 C with application of a load of 2
surface of the film substrate, which 18 a mixture

prepared by mixing the components described above, and
optionally mixing a diluent additionally to control a
proper viscosity, and optionally drying and/or
crosslinking, or can be formed by applying the heat-
sensitive adhesive on a surface of a release base,
optionally drying and/or crosslinking, and then
laminating the backside surface of the film substrate on
the surface of the applied layer.

The diluents contained in the heat-sensitive
adhesive or added later, include aromatic hydrocarbons
such as benzene, toluene and xylene; aliphatic
hydrocarbons such as hexane, heptane, octane, nonane and
decane; ketones such as methyl ethyl ketone, diethyl
ketone and diisopropyl ketone. The formulating amount of
the diluent can be selected properly to control the
demanded viscosity.

The thickness of the heat-sensitive adhesive layer
is not limited particularly, but usually 5 to 40 um, and

preferably 10 to 25um.



g/cm2. And then, the backside surface of the adhesive sheet was observed by visual whether there is
blocking or not. The results were evaluated on the basis of the following standards. The adhesive
sheet was peeled off without resistance. 0 :The adhesive sheet was peeled off with making some
noise. A:The heat sealing agent or a part of the film spbstrate was left on the backside surface of the
heat-sensitive adhesive layer of the adhesive sheet. X The film substrate was broken. (Example 1)

A solution obtained by mixing 100 parts by mass (as solid component) of a crystalline polyester resin

having a glass transijtion temperature of 10 C and a melting point.of 110 C (manufactured by Nippon
Synthetic Chemical rﬁld&s&%r% 85.el_st€aﬂ%rald%vr?§lr§:éqi50ﬁ(é%$&ﬁ SEL18H @dﬁﬁ"f%%eealf of melting

crystal of 26.99J{e measuret 120 phyadilereptiakseangingrealarimetar) angd 190 parts by mass of a
diluent which is toluene, was applied on a backside surface (non-treatment surface) of a film substrate

composed of & polyesterdilmdhest avihgwelmyer for adhering ink easily on the surface (produced by
TOYOBO CO., LTD., trade name "CRISPER K2311", a thickness of 50 gm, flow direction breaking
strength of 94 N/15mMMderosE Hirdtidh bredking Bffe MGt Tof 22BN/ Bt pRbERAMBUNt to form a

heat-sensitive adnesive Ay lchaying. aaliegiPickness pE 1z 4m and dried. And

The release liner is made of a support base having
release property on at least one surface. The support
base can have the surface having release property
obtained by applying a release agent, or the surface
without applying a release agent.

The support base of the release liner includes, for
example, papers, synthetic papers and plastic films. The
papers include, for example, glassine paper and
polyethylene laminated paper. The plastic films include,
for example, films of plastics such as polyolefine resin
of polyethylene resin, polypropylene resin or the like,
polyester resin of polybutylene terephthalate resin,
polyethylene terephthalate resin or the like, acetate
resin, polystyrene resin and vinyl chloride resin. The
proper examples of the release liner having the surface
without applying a release agent, include polyolefin
resin film such as polyethylene resin film, polypropylene
resin film and the like, and films obtained by laminating
the polyolefin resin film on the paper or the other films.

The thickness of the support base of the release

liner is not limited particularly, and the thickness is

generally 15 to 300 um.



then, on the surface of the formed heat-sensitive adhesive layer, a release liner composed of a
polyethylene terephthalate film having a silicone resin layer on one surface (manufactured by LINTEC
Corporation, trade name "SP-PET38CL", a thickness of 38//m) was laminated to make an adhesive
sheet.  On the surface of the film substrate of the.adhesive sheet, blood information was printed.
Next, the printed adhesive sheet was cut in a label size and then the release liner was peeled off. The
obtained adhesive sheet was heat sealed at a temperature of 130 C for a pressing time of 2 seconds
under a pressure of lrlfg/crmi(g)){[j‘l) tge aguergfa‘(;‘e hsaé/igg.a c%ntgr-lin surfac% rc%%éhness a_of 6.3 pica of
a blood bag made of a plas(talcizea viny?cﬁlori%e r3sin'to atach “Whah the Fifesieshadtias

attached, peeling; o1 slippiRg Was&ot phservedarr 2h kyq Aftes the, adhesive, sheel wasleft for 3
months in the state, the adhesive condition of the adhesive sheet was observed by visual. Lifting or

peeling was notebserved. Ehe adhesive strendgttyrhehsurint) test; the autoclave applicability and the
blocking test were conducted. The results are shown in Table 1. (Example 2)  An adhesive sheet

was prepared in the S8fmeRARKEEES ERAmple 1 e epiihat §%@Rﬁio¥a®b¥&iﬁ§@%%&%g 100 parts
D e Bl o e LS A LA e
the release liner, is preferably a thickness which can
introduce inte a printer or the like, and generally a
level of about 50 to 300 zm.

The adhesive sheet of the present invention can be a
flat sheet, or a sheet wound in a roll shape.

The adhesive sheet of the present invention can be
used in various uses for attaching the heat-sensitive
adhesive layer. The adhesive sheet is useful particularly
when an adherend is an article made of a plasticized
vinyl chloride resin. The adhesive sheet of the present
invention does not cause lifting or peeling, even if a
sterilization treatment is conducted after attaching to
a blood bag made of a plasticized vinyl chloride resin.
Therefore, the adhesive sheet of the present invention is
particularly useful in the use as an indication label or
a management label of the blood bag. The adhesive sheet
of the present invention can particularly operate
effectively when the adherend made of the plasticized
vinyl chloride resin has a rough surface. The center-line
surface roughness of the adherend made of the plasticized
vinyl chloride resin is preferably 1 u4m or more, and

more preferably 1.5 #m or more.



Nippon Synthetic Chemical Industry Co. Ltd., trade name "POLYESTAR SP-180 S20TM") and 100
parts by mass of a diluent which is toluene, was applied on a backside surface (non-treatment surface)
of the film substrate and was dried to form a heat-sensitive adhesive layer.  The obtained adhesive
sheet was heat sealed at a temperature of 130 C_fOEgl pressing time of 2 seconds under a pressure of
3 kg/cm' on the surface having a center-line surface roughness Ra of 2 jim of a blood bag made of a
plasticized vinyl chloride resin to attach. When the adhesive sheet was attached, peeling or moving
was not observed. After the adhesive sheetwas left for,3 months in the state, the adhesive
condition of the adhesive sheet was %serveggy V|suacl);ul_gming or peeling was ot <22 - observed.

The adhesive giieagthrmeasukingtest.dhe ayteciave applicabiliteand the, blogkingtest were
conducted. The results are shown in Table 1. (Example 3)  An adhesive sheet was prepared in the

same mannerasExavpleal exceptatdtya sblution bbiained by enizring 0 0npdrtsiby endssaas solid
component) of a crystalline polyester resin having a glass transition temperature of 10 C and a melting

point of 110 C4PhdhtifacRited by Iipps R Syttt CREMRT fduBe) G 1462 trade name
"POLYESTAR SP-13Q S20TM.). ;10.pants by mass (as,solid fr‘?g]?é]e{' eofbafg%@og%%og%g&l% e;ter

resin having a glass transition temperature of 65 C (manufactured by Nippon Synthe

Industry Co. Lid-; trade name TROEYESIAR &iP-235:S20TM " samd 08 parts bynmass of a diluent
which is toluene, was applied on a backside surface (nhon-treatment surface) of the film substrate and

was dried to fof atieat-bensitiveadhesivefdyerd type and collecting date and

time of blood. The attaching of the adhesive sheet to the
bloocd bag is conducted before charging the blood into the
blood bag.

The attaching of the adhesive sheet to the adherend,
is generally conducted by superimposing the heat-
sensitive adhesive layer directly on the surface of the
adherend and then heating and pressing. The heating
temperature is preferably 80 to 160 °C in general, more
preferably 100 to 150 °C and most preferably 120 to
140 °C. The pressure for the pressing is generally 0.5 to
10 kg/cm’. The time for the pressing is preferably 0.1 to
5 seconds and more preferably 0.5 to 3 seconds.

The adhesive sheet of the present invention
does not decrease in the strength even after an
autoclave treatment or a storage at a low temperature,
does not cause lifting or peeling, has excellent
adhesive property for the long time, and is excellent in
blocking resistance. The adhesive sheet of the present

invention 1is extremely excellent in practicability.



The obtained adhesive sheet was heat sealed at a temperature of 130 C for a pressing time of 2
seconds under a pressure of 3 kg/cm3 on the surface having a center-line surface roughness Ra of 2
gm of a blood bag made of a plasticized vinyl chloride resin to attach. When the adhesive sheet was
attached, peeling or moving was not observed. _ r the adhesive sheet was left for 3 months in the
state, the adhesive condition of the adhesive sheet - 23 - was observed by visual. Lifting or peeling
was not observed. The adhesive strength measuring test, the autoclave applicability and the blocking

test were con%uct%d.lThe results are shown in Table 1. (Example 4)  An adhesive sheet was

prepared in the"sante manner as Example 1 except that a solution obtained by mixing 60 parts by

mass (as solid compenent):ofa ciysfalline pelyestersesinhayings glass transitiontempesature of 10
C and a melting point of 110 C (manufactured by Nippon Synthetic Chemical Industry Co. Ltd., trade

name "POLYEST AR SP-A80:820 ") F40paitshy Mass {as solideompperentof an amorphous
polyester resin ha\%](% a glass transition temperature of 65 C (manufactured by Nippon Synthetic

Chemical IndustiyB& 498, , YadGfand Fp Oy BT AR T P2o3% kopT Mi¥ aHB 499 -parts by mass of a
diluent which is tqu;Hg, \é@fﬁ @QEU%d gg&%%&%iqﬁcﬁ]%%@%cengoggé atTr?n%ﬁLérf%c%) offhe film

substrate and was dried to form a heat-sensitive adhesive layer. he obtalnedX a&?eselevse sheet was
heat sealed at.a teraperatiure-ef 1:36-C faria grassinthimeof Z5econdssindes a pressure of 3 kgicm'

on the surface having a

(1) Adhesive strength measuring test

On the surface having a center-line surface
roughness Ra of 6.3 um of a blood bag made of a
plasticized vinyl chloride resin, a surface of a heat-
sensitive adhesive layer of an adhesive sheet was
attached by heat sealing at a temperature of 130 °C for a
pressing time of 2 seconds under a pressure of 3 kg/cm’
with a heat sealer (manufactured by TESTER SANGYO Co.
LTD., trade name “HEAT SEAL TESTER TP-701”). The adhesive
sheets attached to the blood bag were respectively peeled
off at a pull speed of 300 mm/min by a 180° peeling
imethod, at a condition after 30 minutes from the heat
sealing (Condition 1) and at a condition after autoclave
treatment for 40 minutes with a high pressure
sterilization machine (manufactured by HIRAYAMA
MANUFACTURING CORPORATION, trade name “AUTO HIGH PRESSURE
STERILIZATION MACHINE HA-24 TYPE”) after 30 minutes from
the heat sealing (Condition 2). The peeled states of the

adhesive sheet and the blood bag in condition 1 or



center-line surface roughness Ra of 2 gm of a blood bag made of a plasticized vinyl chloride resin to
attach. When the adhesive sheet was attached, peeling or moving was not observed. - 24 -  After
the adhesive sheet was left for 3 months in the state, the adhesive condition of the adhesive sheet was
observed by visual. Lifting or peeling was not obseryed. The adhesive strength measuring test, the
autoclave applicability and the blocking test were conducted. The results are shown in Table 1.
(Example 5)  An adhesive sheet was prepared in the same manner as Example 1 except that a

solution obtained hy mixing 90 parts by mass (as solid component) of a crystalline polyester resin
having a glasscf?gﬁysli%r? ?en%gpé%i l?reoésl%r(‘f%%dbg m"eﬁﬁr\ﬁ%ﬁin? 135 gﬁ%rﬁﬁgaﬁ?’ed by Nippon
Synthetic Chegrical lagustin &0qLich, trade pames POLYIRSTARISR:1 80,520 MY, 1@ parts by mass

(as solid component) of an amorphous polyester resin having a glass transition temperature of 40 C

(manufactureddy NippanSyithetie; Ghemical industprCe i kids tiadename 'PRLIESTAR TP-219

S30TO") and 100 parts by mass of a diluent which is toluene, was applied on a backside surface

(non-treatment €8fBc&Fofthe fifh StibStraetad- #as biriedito 367me 8 ieat skasitve atihesive layer.

The obtained gdh%sive sheet was heat sealed at a temperature of 130 C for a pressing time of 2
roren. . .

seconds under a pressure of 3 kg/cm3 on the surface having a center-line surface roughness Ra of 2

gm of a bloodhag nagle-of a plagticized yipy! ghlorideJesRAOMEBCh -5 eq vinyl
chioride resin or a part of the film substrate of the
adhesive sheet was broken.
X ! The blood bag made of plasticized vinyl chloride
resin or the film substrate of the adhesive sheet was not
broken, and the adhesive sheet was peeled off.

(2) Autoclave applicability
On the surface having a center-line surface

roughness Ra of 6.3 um of a blood bag made of a
plasticized vinyl chloride resin, a surface of a heat-
sensitive adhesive layer of an adhesive sheet was
attached by heat sealing at a temperature of 130 °C for a
pressing time of 2 seconds under a pressure of 3 kg/cm’
with a heat sealer (manufactured by TESTER SANGYO Co.
LITD., trade name “HEAT SEAL TESTER TP-7017). After 30
minutes from the heat sealing, an autoclave treatment was
conducted for 40 minutes with a high pressure
sterilization treatment machine (manufactured by HIRAYAMA
MANUFACTURING CORPORATION, trade name ”“AUTO HIGH PRESSURE
STERILIZATION MACHINE”). Lifting or peeling of the
adhesive sheet was observed by visual. The results were

evaluated on the basis of the following standards.



- 25 - When the adhesive sheet was attached, peeling or moving was not observed.  After the
adhesive sheet was left for 3 months in the state, the adhesive condition of the adhesive sheet was
observed by visual. Lifting or peeling was not observed. The adhesive strength measuring test, the

autoclave applicability and the blocking test were cqtrﬁju_cted. The results are shown in Table 1.
e same manner as Example 1 except that a

(Example 6)  An adhesive sheet was prepared in
solution obtained by mixing 100 parts by mass (as solid component) of a crystalline polyester resin

having a glasﬁransition temperature of 10 C and a melting point of 110 C émaanactured by Nippon
Synthetic Che iﬁﬂ%ﬁﬁ@ﬁy%ﬁ.Q_?&}ﬁﬁae“ﬁ%ﬁ]él%E?E§%ngPt% 395 FRI*VE hydroxyl value of

8 mgKOH/qg), Qib-parts by mass (as solid component) of a crosslinking agent (aromatic polyisocyanate
compound, manufactured by TOYO INK MFG. Co. Ltd., trade name "BHS8515") and 100 parts by

mass of a dilueni whichi isfolienecwasrappliad onsa:baekside sudacri(nonitreatmientsurface) of the
film substrate and was dried to form a heat-sensitive adhesive layer. ~ The obtained adhesive sheet
was heat sealed at' d tefRpefafdiedofER-C for a pressing time of 2 seconds under a pressure of 3

o e R 2 S e IS Bl 2 o gy - 0 mace

moving was nghebsen@d. superposed on the backside surface of the heat-
sensitive adhesive layer cof the adhesive sheet. The
superposed adhesive sheet was left for 120 hours in the
environment of 60 °C with application of a load of 20
g/cm®. And then, the backside surface of the adhesive
sheet was observed by visual whether there is blocking or
not. The results were evaluated on the basis of the
folleowing standards.
© : The adhesive sheet was peeled off without resistance.
O : The adhesive sheet was peeled off with making some
noise.
A :The heat sealing agent or a part of the film substrate
was left on the backside surface of the heat-sensitive
adhesive layer of the adhesive sheet.
X ! The film substrate was broken.

{Example 1)
A solution obtained by mixing 100 parts by mass (as

solid component) of a crystalline polyester resin having
a glass transition temperature of 10 °C and a melting

point of 110 °C (manufactured by Nippon Synthetic

Chemical Industry Co. Ltd., trade name “POLYESTAR SP-180

S20TM”, a heat of melting crystal of 26.99 J/g measured



After the adhesive sheet was left for 3 months in the state, the adhesive condition of the adhesive
sheet was observed by visual. Lifting or peeling was not observed. The adhesive strength measuring
test, the autoclave applicability and the blocking test were conducted. The results are shown in Table
1. (Comparative Example 1)  An adhesive sheet was prepared in the same manner as Example 1
except that an ethylene-vinyl acetate copolymer resin (manufactured by TOYO-MORTON Co. Ltd.,
trade name "AD-1790-15") was used instead of a crystalline polyester resin having a glass transition

temperature OL\/%O £ gggf,le SEIEIQ ngtc%frgﬁltp g‘qs ca l ’? % ’g‘% adh s&(ljstgzrg}e;ta%gs attached on

the surface having a center ine surface roughness Ra bfa plasticized

vinyl chloride resisincthe:sama mannerrsdxampledi uerkhe @@@%@itre@gtbrrneasunng test, the
autoclave applicability and the blocking test were conducted. The results are shown in Table 1.
(Comparative Fahsple 2) suimaghdsive sheepwas prepared rthe seime nfanmer as Example 1

except that an amorphous polyester resin having a glass transition temperature of 65 C (manufactured
by - 27 - substrate composed of a polyester film sheet having a

layer for adhering ink easily on the surface (produced by
TOYOBO CO., LID., trade name “CRISPER K2311” , a
thickness of 50 um, flow direction breaking strength of
94 N/15mm, cross direction breaking strength of 118
N/15mm) in an amount to form a heat-sensitive adhesive
layer having a dried thickness of 12 #m and dried. And
then, on the surface of the formed heat-sensitive
adhesive layer, a release liner composed of a
polyethylene terephthalate film having a silicone resin
layer on one surface (manufactured by LINTEC Corporation,
trade name ”“SP-PET38CL", a thickness of 38um) was
laminated to make an adhesive sheet.

On the surface of the film substrate of the adhesive
sheet, blood information was printed. Next, the printed
adhesive sheet was cut in a label size and then the
release liner was peeled off. The obtained adhesive sheet
was heat sealed at a temperature of 130 °C for a pressing
time of 2 seconds under a pressure of 3 kg/cm’ on the
surface having a center-line surface roughness Ra of 6.3
Mm of a blood bag made of a plasticized vinyl chloride
resin to attach. When the adhesive sheet was attached,

peeling or slipping was not observed.



Nippon Synthetic Chemical Industry Co. Ltd., trade name "POLYESTAR TP-235 520TM") was used
instead of a crystalline polyester resin having a glass transition temperature of 10 C and a melting
point of 110 C.  The obtained adhesive sheet was attached on the surface having a center-line
surface roughness Ra of 6.3 Jim of a blood bag r_r_1a(271 of a plasticized vinyl chloride resin in the same
manner as Example 1.  The adhesive strength measuring test, the autoclave applicability and the
blocking test were conducted. The results are shown in Table 1. (Comparative Example 3)  An

adhesive sheet Wa%%"@g%re&'n tgceihsame rena%ggé ?s Exa\rriplef % e%cepgpthat an,amaqrphous polyester

resin having a glass transition ?emper%?u"]“r‘é of manufactured Ole p%%rg);h?h Chemical

Industry Co. Ligetrade name. tROLYEST AR TR235: 526TEM) avas, used instead- ot.a crystalline

polyester resin having a glass transition temperature of 10 C and a melting point of 110 C.  The
obtained adhesiase shestmvaslattachedserathe surfacerhaving acehfardineasurface roughness Ra of 2
,um of a blood bag made of a plasticized vinyl chloride resin in the same manner as Example 1.

The adhesive SieRGiEHeashing e thEARSIRI ABp B 4RG théBlockigtest were
conducted. The iesulfs ace sipwn g akled, (GORRAAUYE EXaMRIE ot were
conducted. The results are shown in Table 1.
(Example 2)
An adhesive sheet was prepared in the same manner as
Example 1 except that a solution obtained by mixing 100
parts by mass (as solid component) of a crystalline
polyester resin having a glass transition temperature of
10 °C and a melting point of 110 °C (manufactured by
Nippon Synthetic Chemical Industry Co. Ltd., trade name
"POLYESTAR SP~180 S20TM”) and 100 parts by mass of a
diluent which is toluene, was applied on a backside
surface (non-treatment surface) of the film substrate and
was dried to form a heat-sensitive adhesive layer.
The obtained adhesive sheet was heat sealed at a
temperature of 130 °C for a pressing time of 2 seconds

under a pressure of 3 kg/cm’ on the surface having a
center-line surface roughness Ra of 2 um of a blood bag
made of a plasticized vinyl chloride resin to attach.
When the adhesive sheet was attached, peeling or moving
was not observed.

After the adhesive sheet was left for 3 months in
the state, the adhesive condition of the adhesive sheet

was observed by visual. Lifting or peeling was not



-28 -  An adhesive sheet was prepared in the same manner as Example 1 except that an
amorphous polyester resin having a glass transition temperature of 65 C (manufactured by Nippon
Synthetic Chemical Industry Co. Ltd., trade name "POLYESTAR TP-235 S20TM") was used instead of
a crystalline polyester resin having a glass transit_iorégergperature of 10 C and a melting point of 110 C.
The obtained adhesive sheet was attached on the surface having a center-line surface roughness Ra
of 0.8 Jim of a blood bag made of a plasticized vinyl chloride resin in the same manner as Example 1.

The adhesive sggng’:hergga% rln%téﬁ]st, the aut%(%%\ﬂl/e %Rphcablht and the blocklré%test were

conducted. The resulfs afe shown in Elig%l‘éel.s( n[:(rjarati\I}lee%S(ar]ﬁ%PegS)teSiAh adhesive sheet was

prepared in thg@@@aﬁmn@%ﬁ Fample dyexcent that asolution.obtained ky.mixing 10 parts by
mass (as solid component) of a crystalline polyester resin having a glass transition temperature of 10
C and a meltingepoint o810 Thignamsadtused: by Nippom Synthetic Ghemical Industry Co. Ltd., trade
name "POLYESTAR SP-180 S20TM"), 90 parts by mass (as solid component) of an amorphous
polyester resin havirﬁa}éa@]%?tréhsition temperature of 65 C (manufactured by Nippon Synthetic
Chemical Industry G, Lid iads narge RO YFSTAR TP:235 §20TM), ad 199,parts by mass of a
diluent which is toluene, was appﬁe oh a backside ¥

Example 1 except that a solution obtained by mixing 90
parts by mass (as solid component) of a crystalline
polyester resin having a glass transition temperature of
10 °C and a melting point of 110 °C (manufactured by
Nippon Synthetic Chemical Industry Co. Ltd., trade name
"POLYESTAR SP-180 S520TM”), 10 parts by mass (as solid
component) of an amorphous polyester resin having a glass
transition temperature of 65 °C (manufactured by Nippon
Synthetic Chemical Industry Co. Ltd., trade name
YPOLYESTAR TP-235 S520TM") and 100 parts by mass of a
diluent which is toluene, was applied on a backside
surface (non-treatment surface) of the film substrate and
was dried to form a heat-sensitive adhesive laver.

The obtained adhesive sheet was heat sealed at a
temperature of 130 °C for a pressing time of 2 seconds
under a pressure of 3 kg/cm’ on the surface having a
center-line surface roughness Ra of 2 um of a blood bag
made of a plasticized vinyl chloride resin to attach.
When the adhesive sheet was attached, peeling or moving
was not observed.

After the adhesive sheet was left for 3 months in

the state, the adhesive condition of the adhesive sheet



- 29 - surface (non-treatment surface) of the film substrate and was dried to form a heat-sensitive
adhesive layer.  The obtained adhesive sheet was attached on the surface having a center-line
surface roughness Ra of 6.3 gm of a blood bag made of a plasticized vinyl chloride resin in the same
manner as Example 1.  The adhesive strength_m%sq“ring test, the autoclave applicability and the
blocking test were conducted. The results are shown'in Table 1. Table 1 Adhesive property

Autoclrave applicability

was observed by visual., Lifting or peeling was not
observed. The adhesive strength measuring test, the
autoclave applicability and the blocking test were
conducted. The results are shown in Table 1.

{Example 4)

An adhesive sheet was prepared in the same manner as
Example 1 except that a solution obtained by mixing 60
parts by mass (as solid component) of a crystalline
polyester resin having a glass transition temperature of
10 °C and a melting point of 110 °C (manufactured by
Nippon Synthetic Chemical Industry Co. Ltd., trade name
“POLYESTAR 5P-180 S20TM”), 40 parts by mass (as solid
component) of an amorphous polyester resin having a glass
transition temperature of 65 °C (manufactured by Nippon
Synthetic Chemical Industry Co. Ltd., trade name
YPOLYESTAR TP-235 520TM”) and 100 parts by mass of a
diluent which is toluene, was applied on a backside
surface (non-treatment surface) of the film substrate and
was dried to form a heat-sensitive adhesive layer.

The obtained adhesive sheet was heat sealed at a

temperature of 130 °C for a pressing time of 2 seconds

under a pressure of 3 kg/cm’ on the surface having a
center-line surface roughness Ra of 2 4m of a blood bag
made of a plasticized vinyl chloride resin to attach.
When the adhesive sheet was attached, peeling or moving

was not observed.



Blocking test Condition 1 Condition 2 Example 1 0
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After the adhesive sheet was left for 3 moenths in
the state, the adhesive condition of the adhesive sheet
was observed by visual. Lifting or peeling was not
observed. The adhesive strength measuring test, the
autoclave applicability and the blocking test were
conducted. The results are shown in Table 1.

(Example 5)

An adhesive sheet was prepared in the same manner as
Example 1 except that a solution obtained by mixing 90
parts by mass (as solid component) of a crystalline
polyester resin having a glass transition temperature of
10 °C and a melting point of 110 °C (manufactured by
Nippon Synthetic Chemical Industry Co. Ltd., trade name
"POLYESTAR SP-180 S20TM”)}, 10 parts by mass (as solid
component)} of an amorphous polyester resin having a glass
transition temperature of.40°C (manufactured by Nippon
Synthetic Chemical Industry Co. Ltd., trade name
"POLYESTAR TP-219 S30T0") and 100 parts by mass of a
diluent which is toluene, was applied on a backside
surface (non-treatment surface) of the film substrate and
was dried to form a heat-sensitive adhesive layer.

The obtained adhesive sheet was heat sealed at a

temperature of 130 °C for a pressing time of 2 seconds

under a pressure of 3 kg/cm’ on the surface having a

center-line surface roughness Ra of 2 um of a blood bag

made of a plasticized vinyl chloride resin to attach.
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When the adhesive sheet was attached, peeling or moving
was not observed.

After the adhesive sheet was left for 3 months in
the state, the adhesive condition of the adhesive sheet
was observed by visual. Lifting or peeling was not
observed. The adhesive strength measuring test, the
autoclave applicability and the blocking test were
conducted. The results are shown in Table 1.

(Example 6)

An adhesive sheet was prepared in the same manner as
Example 1 except that a solution obtained by mixing 100
parts by mass (as solid component) of a crystalline
polyester resin having a glass transition temperature of
10 °C and a melting point of 110 °C (manufactured by
Nippon Synthetic Chemical Industry Co. Ltd., trade name
YPOLYESTAR SP-180 S20TM”, a hydroxyl value of 8 mgKOH/g),
0.5 parts by mass (as solid component) of a crosslinking
agent (aromatic polyisocyanate compound, manufactured by
TOYC INK MFG. Co. Ltd., trade name “BHS85157) and 100
parts by mass of a diluent which is toluene, was applied
on a backside surface (non-treatment surface) of the film
substrate and was dried to form a heat-sensitive adhesive
layer.

The obtained adhesive sheet was heat sealed at a

temperature of 130 °C for a pressing time of 2 seconds

under a pressure of 3 kg/cm’® on the surface having a

center-~line surface roughness Ra of 2 4m of a blood bag
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made of a plasticized vinyl chloride resin to attach.
When the adhesive sheet was attached, peeling or moving
was not observed.

After the adhesive sheet was left for 3 months in
the state, the adhesive condition of the adhesive sheet
was observed by visual. Lifting or peeling was not
observed. The adhesive strength measuring test, the
autoclave applicability and the blocking test were
conducted. The results are shown in Table 1.

(Comparative Example 1)

An adhesive sheet was prepared in the same manner as
Example 1 except that an ethylene-vinyl acetate copolymer
resin (manufactured by TOYO-MORTON Co. Ltd., trade name
"AD-1790-~15") was used instead of a crystalline polyester
resin having a glass transition temperature of 10 °C and

a melting point of 110 °C.

The obtained adhesive sheet was attached on the
surface having a center-line surface roughness Ra of 6.3
um of a blood bag made of a plasticized vinyl chloride
resin in the same manner as Example 1.

The adhesive strength measuring test, the autoclave
applicability and the blocking test were conducted. The
results are shown in Table 1.

(Comparative Example 2)

An adhesive sheet was prepared in the same manner as

Example 1 except that an amorphous polyester resin having

a glass transition temperature of 65 °C (manufactured by
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Nippon Synthetic Chemical Industry Co. Ltd., trade name
“POLYESTAR TP-235 S520TM”) was used instead of a
crystalline polyester resin having a glass transition
temperature of 10 °C and a melting point of 110 °C.

The obtained adhesive sheet was attached on the
surface having a center-line surface roughness Ra of 6.3
Hm of a blood bag made of a plasticized vinyl chloride
resin 1n the same manner as Example 1.

The adhesive strength measuring test, the autoclave
applicability and the blocking test were conducted. The
results are shown in Table 1.

(Comparative Example 3)

An adhesive sheet was prepared in the same manner as
Example 1 except that an amorphous polyester resin having
a glass transition temperature of 65 °C (manufactured by
Nippon Synthetic Chemical Industry Co. Ltd., trade name
"POLYESTAR TP-235 S20TM") was used instead of a
crystalline polyester resin having a glass transition
temperature of 10 °C and a melting point of 110 °C.

The obtained adhesive sheet was attached on the
surface having a center-line surface roughness Ra of 2 W
m of a blood bag made of a plasticized vinyl chloride
resin in the same manner as Example 1.

The adhesive strength measuring test, the autoclave
applicability and the blocking test were conducted. The
results are shown in Table 1.

(Comparative Example 4)
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An adhesive sheet was prepared in the same manner as
Example 1 except that an amorphous polyester resin having
a glass transition temperature of 65 °C (manufactured by
Nippon Synthetic Chemical Industry Co. Ltd., trade name
“POLYESTAR TP-235 S20TM”) was used instead of a
crystalline polyester resin having a glass transition
temperature of 10 °C and a melting point of 110 °C.

The obtained adhesive sheet was attached on the
surface having a center-line surface roughness Ra of 0.8
Mm of a blood bag made of a plasticized vinyl chloride
resin in the same manner as Example 1.

The adhesive strength measuring test, the autoclave
applicability and the blocking test were conducted. The
results are shown in Table 1.

(Comparative Example 5)

An adhesive sheet was prepared in the same manner as
Example 1 except that a solution obtained by mixing 10
parts by mass (as solid component) of a crystalline
pelyester resin having a glass transition temperature of
10 °C and a melting point of 110 °C (manufactured by
Nippon Synthetic Chemical Industry Co. Ltd., trade name
"POLYESTAR SP-180 S20TM"), 90 parts by mass (as solid
component) of an amorphous polyester resin having a glass
transition temperature of 65 °C (manufactured by Nippon
Synthetic Chemical Industry Co. Ltd., trade name
“POLYESTAR TP-235 520TM”) and 100 parts by mass of a

diluent which 1is toluene, was applied on a backside
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surface (non-treatment surface) of the film substrate and
was dried to form a heat-sensitive adhesive layer.

The obtained adhesive sheet was attached on the
surface having a center-line surface roughness Ra of 6.3
Mm of a blood bag made of a plasticized vinyl chloride
resin in the same manner as Example 1.

The adhesive strength measuring test, the autoclave
applicability and the blocking test were conducted. The

results are shown in Table 1.

Table 1
Adhesive property Autoclrave Blocking
Condition | Condition | applicability test
1 2
Example 1 © © O Q
Example 2 © © O O
Example 3 © @) O @
Example 4 © O O O
Example b © © O O
Example 6 © © O ©
Comparative % % % O
Example 1
Comparative
X X X
Example 2 O
Comparative o % v .
Example 3
Comparative
X
Example 4 O © ©
Comparative
P O O O A
Example D




30 CLAIMS 1.An adhesive sheet for attaching to a plasticized vinyl chloride resin article, which
comprises a film substrate having a thickness of 25 to 200pm and, having a flow direction breaking
strength of 10 N/15mm to 220 N/15mm and a cr direction breaking strength of 10 N/15mm to 220
N/15mm and a heat-sensitive adhesive layer ha\c}i”?% a thickness of 10 to 25pm formed on a backside
surface of the film substrate, wherein the heat-sensitive adhesive layer is composed of a resin
consisting of a crystalline polyester resin havir@%!m;of melting crystal of 5 to 50 J/g in measuring by
a differential scanning calorimeter or a cured r ined by curing the resin consisting of the
crystalline polyester resin having a hydroxyl value of 1 or more mgKOH/g with a crosslinking agent,

wherein a ting, point of the crystalline polyester resin is 50 to 200C, the film substrate is composed
of a fésin selec egcfP from- She?gu ' B %@ﬁﬁgﬁ? ﬁofﬁ%ﬁ‘ﬁ@?@té’l‘@iﬁhﬂﬁ’&@éf@@éﬁﬁt"béﬁéﬂﬁylwﬁ?@h

omthe g
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phth ct%m% th?@rpneé((?h T%irg %lth%hc acid, succinic acid, glutaric acid, hexachloro endomethylene
tetrahydrophthalic 2cid -endometmashe (st SH]arpHhaME At SHRsHatsyIdheraita v6r distahalic
acidsadipitvacidirssbesizpeids azetainaeis ofimessicidofesatieadh axyigasith SYIONeXRNSesin
dicaH%%M 'cgcfii%a;rig}eg!jri}ti i%ciddyggggmffli ic ac#, trimesic acid, cyclopentane dicarboxylic acid, or
mixtures thereof, 2.An adhesive'sheet for atdching 1@ ¥ plaefsiEad iy entbfiaeersiah seaorin@hich
compisetTzetitm substratehavis aothishkreshel 2oria2eRpmaand dadngiadioy diectorraaking
Stre%ﬁ?égtép 'lgg]grﬁg \}%ZZaOhN/ E,5(:’r)r(1rp arlg a gross direction breaking strength 30a of 10 N/15mm to
220'N/15mm and a heat-Sensitive adhesive 18)er RaTRSS THREKAELE #ifbacospinkinseacsnia
backéiseeortateatingepfiint silibeateysidiéne pthedieet-sensity sadbesive davekisiceangses:ef a

resin.mi IS t less than 50 percent by mass of a crystalline polyester resin having a
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a plyhygdri iC aci .the_polyhydric carboxylic gcid is selected from the group consisting of
pht%!alic gci%l{.}terepﬁ#wa(i;i]fcC gg%rpéi}ls%p %ci”c%%elg ) C’ﬁ?‘ﬁ%%i@&ﬁd, @?m@jgpﬁﬁglic’ﬁé%&%eﬁﬁﬂ‘
tetr&Bijaiy prenalithadbiel atiskamgdingpisthatiycreid mietfiyl aemaeksnyiiafie aeidc sseinipasid,
glutﬁggﬁi@,g £ ene.tet drophthalic acid, endomethylene tetrahydrophthalic
acid, endomgt%gngﬁé&g%g%ﬁ%%@? égié?]%é%{i:cagégd,kse@@ac (RRid, aZSRFERIY §R%er acid,
dectdicdrpdiamatiaiy, cysishexemotieartytamtic acidiatiataitiiopsidainyranmellitie AgiskEmasisacid,
cyclapeivanesrataaxyligagid, orymixturgs;thereof, 3The adhesive sheet as claimed.in claim 1 or 2,
wherein the rgéin cpmpq%iﬁg’thgd%% gﬁ!w %%bgs:v ac:tg, azejaic acid, dimer acid,
decadicarboxylic acid, cyclohexane dicarboxylic acid, trimeliitic acid, pyromellitic acid,

trimesic acid, cyclopentane dicarboxylic acid, or mixtures thereof,

2. An adhesive sheet for attaching to a plasticized vinyl chloride resin article, which
comprises a film substrate having a thickness of 25 to 200um and, having a flow direction

breaking strength of 10 N/15nm to 220 N/15mm and a cross direction breaking strength



heat-sensitive adhesive layer is composed of a resin mixture of not less than 50 percent by mass of
the crystalline polyester resin and 50 by mass of an amorphous polyester resin. 4. The adhesive sheet
as claimed in any one of claims 1 to 3, wherein &@zelting point of the crystalline polyester resin is 50 to
200 C. 5. The adhesive sheet as claimed in claim 3 or 4, wherein a glass transition temperature of the
amorphous polyester resin is 10 to 90 C. 6. The adhesive sheet as claimed in any one of claims 1 to 5,
whereinithesathesiveoskee this 1@nad zesive seaesmﬁﬂmmgagmﬁmm@dn@w itivaridegegin
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200 °C, the film substrate is composed of a resin selected from the group consisting of
polybutylene ferephthalate resin, polyethylene terephthalate resin, acetate resins,
polystyrene resing, and vinyl chloride resins, the crystalline polvester resin is produced
from a combination of a polyol and a polyvhydric carboxylic acid, and the polyhydric
carboxylic acid is selected from the group consisting of phthalic acid, terephthalic acid,
isophthalic acid, malonic acid, tetrahydro phthalic acid, methy! fetrahydro phthalic acid,
hexahydro phthalic acid, methyl hexahydro phthalic acid, succinic acid, glufaric acid,
hexachloro endomethylene tetrahydrophthalic acid, endomethylene tetrahydrophihalic
acid, endomethylene hexahydrophthalic acid, adipic acid, sebasic acid, azelaic acid,
dimer acid, decadicarboxylic acid, cyciohexane dicarboxylic acid, trimellitic acid,

pyromeliitic acid, trimesic acid, cyclopentane dicarboxylic acid, or mixtures thereof.

3. The adhesive sheet as claimed in claim 1 or 2, wherein the resin composing the
heat-sensitive adhesive layer is composed of a resin mixture of not less than 50
percent by mass of the crystalline polyester resin and 50 by mass of an amorphous

polyester resin.

4.  The adhesive sheet as claimed in any one of claims 1 to 3, wherein a melting

point of the crystalline polyester resin is 50 to 200 °C.

5. The adhesive sheet as claimed in claim 3 or 4, wherein a glass transition

temperature of the amorphous polyester resin is 10 o 90 °C.

6. The adhesive sheet as claimed in any one of claims 1 to b, wherein the adhesive

sheet is an adhesive sheet for attaching to a plasticized vinyl chiorde resin article



10. The adhesive sheet as claimed in claim 8, wherein the crystalline polyester resin has a hydroxyl
value of 1 to 50 mgKOH/g. 11. A method of producing a plasticized vinyl chloride resin article having
an adhesive sheet thereon, the method comprises attaching the adhesive sheet as claimed in any one
of claims 1 to 9 to a surface of a plasticized vinyl chloride resin article. 12. A plasticized vinyl chloride
resin blood bag comprising the adhesive sheet a s?laimed in any one of claims 1 to 9 attached on a
surface of said blood bag. 13. The adhesive sheét as claimed in claim 1 or 3, wherein the resin
composing the heat-sensitive adhesive layer is composed of a resin mixture consisting of not less than

50 percr(‘aané.%%mass of EEe rys Illn%Fﬁ%’I%estesr‘ﬁ&nfapg not mogg{é@&n 50 percent by mass of an

[ cenier-tine S5 .~ B LM, or i . .
amorphous ﬁ/ester resin. R AdRe&iVE Sheet ad CIZIMEH TR claim 1 or 3, wherein a glass

transition temperature of the crystalline polyster resin is 10 to 70 C. 15. The adhesive sheet as
claimed,in¢claim 1, wherein the crosslinking.agent is sele tgd from the group consisting of .
polyiso%ygm%eaéﬁ%%gg n%%?%ﬁ%‘%y%ﬁ%%ﬂggu deg?aaimmélhiﬂ”’fr]i“ Héla ec@ﬁ%%ﬁ%%? a\ﬂiay}et%}?%ﬂ%elmine
compouass atbciEhe smblbod farpnoeticingaptadtmizad vinyl chloride resin.article having the
adhesive sheet claimed in claim 11, wherein the center-line surface roughness of the adherend made
of the plasticized vinyl chloride resin is 1 pm to 20 pm. 17. The plasticized vinyl chloride resin blood
bag coprisiagtiteeadie sivesshestatamest im claim 12, wherein the derdeshne swdasdiresighness of
the pla?ggéezre%v&w[e%h O&'daedrc:en%%;n 8{0%%361%55@ 1(: é%é m%(ct)r%mégent seiected from the group
consisfing of a polyisccyanate compound, and epoxy compound, an aluminium

chelate compound and a ethylene imine compound to the crysialline polyester resin.

S. The adhesive sheet as claimed in claim 8, wherein the crosslinking agent is
selected from the group consisting of an aliphatic polyisocyanate compound and an

alicyclic polyisocynate compound.

10. The adhesive sheet as claimed in claim 8, wherein the crystalline polyester resin

has a hydroxyl vaiue of 1 to 50 mgKOH/g.

11. A method of producing a plasticized vinyl chioride resin article having an
adhesive sheet thereon, the method comprises attaching the adhesive sheet as
ciaimed in any one of claims 1 10 9 to a surface of a plasticized vinyl chioride resin

article.

12. A plasticized vinyl chioride resin biood bag comprising the adhesive sheet as

claimed in any one of claims 1 to 9 aftached on a surface of said blood bag.

13. The adhesive sheet as claimed in claim 1 or 3, wherein the resin composing the
heat-sensitive adhesive layer is composed of a resin mixture consisting of not less
than 50 percent by mass of the crystalline polyester resin and not more than 50

percent by mass of an amorphous polyester resin.



33 ABSTRACT The present invention provide an adhesive sheet for attaching to a plasticized vinyl
chloride resin article such as a blood bag made of a plasticized vinyl chloride resin, and having a
center-line surface roughness Ra of 1.0 gm or higher, which comprises a film substrate and a
heat-sensitive adhesive layer formed on a backside surface of the film substrate, wherein the
heat-sensitive adhesive layer is composed of a regjn containing a crystalline polyester resin as a main
component. The adhesive sheet of the present invention is excellent in adhesive property when the
adhesive sheet is attached to the article made of a plasticized vinyl chloride resin. The adhesive

strength of thee adfesive shest of UisipesatiaHentan il dectegsed puRsifietaaniasiave

treatment or a storage at a low temperature. At the result, the adhesive sheet of the present
inventioridbesniiained iingoiesseiingdhd (&' éxcellent in blocking resistance.

15. The adhesive sheet as claimed in claim 1, wherein the crosslinking agent s
selected from the group consisting of polyisocyanate compounds, epoxy

compounds, aluminium chelate compounds and ethylene imine compounds.

16. The method for producing a plasticized vinyl chioride resin arficle having the
adhesive sheet claimed in claim 11, wherein the center-line surface roughness of the

adherend made of the plasticized vinyl chloride resin is 1 pm to 20 ym.

17. The plasticized vinyl chloride resin blood bag comprising the adhesive sheet claimed
in claim 12, wherein the center-fine surface roughness of the plasticized vinyt chloride resin

blood bag is 1 um to 20 um.
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ABSTRACT

The present invention provide an adhesive sheet
for attaching to a plasticized vinyl chloride resin
article such as a blood bag made of a plasticized
vinyl chloride resin, and having a center-line surface
roughness Ra of 1.0 um or higher, which comprises a
film substrate and a heat-sensitive adhesive laver
formed on a backside surface of the film substrate,
wherein the Theat-sensitive adhesive layer ig
composed of a resin containing a crystalline pclyester
resin as a main component. The adhesive sheet of
the present invention is excellent in adhesive
property when the adhesive sheet is attached to
the article made of a plasticized vinyl chloride
resin. The adhesive strength of the adhesive sheet
of the present invention is not decreased even after
an autoclave treatment or a storage at a low
temperature. At the result, the adhesive sheet of
the present invention does not cause lifting or

peeling and is excellent in blocking resistance.



