1 ’ 2131816 SYNTHETI C RESI.N COVPOSI TI ONS The present
invention is concerned with a synthetic resin conposition and, nore
particularly, is concerned with a synthetic resin conposition 5 :
conprising a hydrogenated bl ock-copol yner of an aromatic vinyl conpound ahd
a conjwsgated di ene conpound and pol yol efini.c conpounds which are non, , toxi
and stigerior in softness, transparency, hi'dh".— t enperat ure strengt%i@&é)iﬁp
nnldiﬁ@”characteristic. 10 Hitherto, various synthetic resin
conposi tions for noul di ng have been proposed and used in practice to g&
transparent and soft noul ded goods for use in the field of food pack
mat eri al s, medical appliances and the |ike. However, these known 15
synthetic resin conpositions all give rise to problens such as are
descri bed hereinafter. -2- Moul ded goods prepared from et hyl ene/ vi
acetate copol yners, ethylene/acryl ate copol yners, pol ybuta-1, 2-di enes,

nmetal salts of ethylene/acrylic acid or nethacrylic acid copolyners and the
l+ke 5 have a favourabl e softness and transparency but
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SYNTHETIC RESIN COMPOSITIONS

The preéenf invention is concerned with a
synthetic resin composition and, more particularly,
is concerned with a synthetic resin composition

5 comprising a hydrogenated block-copolymer of an
aromatic vinyl compound and a conjugated diene
compdund and polyolefinic compounds which are non-
toxic and superior in softness, transparency, high-
temperature strenéth and molding characteristic.

10 Hitherto, various synthetic ;eéin compositions
for moulding have been proposed and used in practice
to obtain trénsparent and soft moulded goods for use
in the field of food packing materials, medical
appliances* and the like. However, these known

15 synthetic resin compositions all give rise to

problems such as are described hereinafter.



give rise to problens in that their tensile strength is only-200 kg/cn® or
less apnd their ‘thermal resist- ance is so inadequate that they cannot

resi s+ahce,

8 r shape at a tenperature of 100 C. or even {oewer 10 because of
. Therefore, these noul ded goods cannot be sterilised by heating,
h /tenperature. Al though thernDEIastlc pol yur et hanes and ther np-~
pol yesters have a superior sof

ness, tensile strength and themmﬁ
their transparency 15 is not necessarily sufficient and, i~

addi tion, they are eXMoaidiedegbodpr puepareddf hemle¢thylers nmyr i se i f
unreacted nononers remain therein. Elastoners of the silicone series also
are very expengiogtatg crogdimensy athelanelperybirte seprlsgnensensile
strength and 20 thermal _resistance and al so_ have_a ood tr sparency

Furt her nore,
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or nore they al'so have

the di sadvant aggve ri%e-to problems in that their tensile strength
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is only 200 kg/cmz.or less and their thermal resist-

ance is so inadequate that they cannot retain their

shape at a temperature of 100°c. or even lower \;ﬁ

because of softening. Therefore, these moulded goods
cannot be sterilised by heating at a high temperature.
Although thermeplastic polyurethanes and thermo-

_ plastic polyesters have a superior softness, tensile
strength and thermal resistance, their transﬁarency
is not necessarily sufficient and, in_addition..they
are expensive to pfoduce and health problems arise
if unreacted monomers remain therein. Elastomers of
the silicone series also are very expensive, although

. they have a superior softness, tensile strength and
thermal re51stance and also have a good transparency.

Furthermore, it is known that moulded goods

- based on thermoplastic elastomers such as styrene/
butadiene block copolymers, styrene/butadiene/styrene
block copolymers, styrene/isoprene/styrene block co-
poclymers and the like have a superior softness and
transparency and have a tensile strength of 200 kg/cm2

or more. However, they also have the disadvantage

2
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that their thernal resistance is inadequate sa that "they al so cannoj<kgep
their. shape even at a tenper- ature of [err] or bel ow because of m ng.
To inprove these copolyners with regard to 5 this problem hydrg¢gg
bl ack copol ymers of styrene/ but adi ene/ styrene bl ock copol yners or :
styrene+i soprene/ but adi ene copol ynme rs have been proposed and recsatky 7 .
mar ketgd. These hydrogenated bl ock copoly3ers have a superior softness, ’
transpar- 10 ency and tensile strength. However, their thernal
resistance is stillpRadRaydt enabhBPUsEsi stafcs s SdRiave Y ket han
that of the non-hydrogenated copolyners. Furthernore, they have abnornal
fluid characteristitheyl Bl8o"BhhABtSkaés €isli Haosteapefedrdrratla teffipelrdi ng
characteristics, especially extrusion nould- ing characteristics.
Therefore, in the fatekre of 200P0cestngebbushecsysé hefy sufteming.y used for

t he purpose of inproving other resins by adding themthereto in snmall
anounts (cf. U.S. Patent TS8pémpfove Ehese acopobymess witdgxetard 40080, 357;
4%111, 896; 4, 080, 356; 4, 090,996; 4,111, 895; 4,088,627 and 4,088, 626). One
exceptional ex&mpl &hds pyrR4enhcBEdRggrRateR Nateck HARAIL RIS Wers as the

mai n conponent is 25 a conposition thereof wih polypropyl ene and
ekhyl ene-vinyl ace §eéﬁggp§ﬁg?eﬁﬁf?t¥F%PeE%i%ﬁﬁ)cggél_ ers or

styrene/isoprene/butadiene copolymers have been

proposed and recently marketed. These hydrogenated
block copolymers have a superior softness, transpar-

10 ency and tensile strength. However, their thermal
resistahce is still inadequate althoﬁgh it is con-
siderably better than that of the non-hydrogenated
copolymers. Furthermore, they have abnormal fluid’
characteristics in a molten state and have inferior

15 mpulding characteristics, especially extrusion mould-
ing characteristics. Th¥refore, in the field of
engineering p1astics, they are mainly used for the
Ipurpose of improving otﬁér resins by adding them
thereto in small amountsf(cf. U.S. Patent Specific-

20 ations Nos. 4,081,424; 4,080,357; 4,111,896;
4,080,356; 4,090,996; 4,111,895; 4,088,627 and
4,088,626).

One exceptional example of using these hydro-

a

genated block copolymers as the main component is
25 a composition thereof with polypropylene and
ethylene-vinyl acetate copolymér (cf. U.S. Patent

Specification No.'4,l40,162) which, however, has an



Specification No. 4, 140,162) which, however, .has an -4- ihadequate

sof tness..at | ow tenperatures -and an i nadequate strength at high

g-at s. Thernopl astic el astoners of the ethylene/ propyl ene copolymner
serigy- t hose based on ethylene/ 5 propylene copol ynmers and pol ypropyl ene
are (s and their thermal resistance is relatively. good. However, they~
gonsi derably inferior transparéﬁty and tensile strength. In B
contradi stinction thereto, noul ded goods 10 prepared from-soft ponV|nVT
chl ori de” have dnadeeuiade softness ahdlowabanpeentyresaarsd art ensil e strength
of 2 the order of 200 kg/cm and keep their shape even at a high

t enperat ure, sdoadgqupser ptrangth ahi highntemperatyresi ent strength.
Therefore, they can be 15 sterilised by heatin o a high jenperature and
are widely used not EﬁmePﬁl?ﬁélFl%1655$m§€ﬁé?ﬁlqﬁ%d%#hﬁ}? ustry but also
for food packin a ances_and the of.t yvi nyl
chl ori de usual °E§ﬁﬁ§|n§°aggxw & BBEREFTT ?h?ﬁ%mﬁﬁ%¥§éwli§i %ﬁd%)
hardened by th%r%h@Wéﬁgl835819&e§geaﬂha§$i§propylene are soft and ‘

their thermal resistance is relatively good. However,

they have a éonsiderably inferior transparency and
tensile strength. ‘
In contradistinction thereto, moulded goods _Q)

10 prepared from soft polyvinyl chloride have a superior
softness and transparency, have a tensile strength of
the order of 200 kg/cm2 and keep their shape even at
a high temperature, such as_120°c., while maintaining
a sufficient strength. Therefore, they can be

15 sterilised by heating to a high temperature and are
widely used not only in the_fiéld of general packing
industry but also for food packing, medical appliances
and the like. However, sof# polyvinyl chloride
usually contains a large quantity of plasticiser

20 and is hardened by the slow release of the plastic-
iser. Thus, there is a danger that health problems
can arise by the transfer of the plasticiser to the .
contents in contact w1th packlng bags, tubes or the
like made of such soft polyvinyl chloride. Further-

25 more, there is a danger of health problems arising
unless the amount of vinyl chloride monomer remain-

ing in the moulded goods can be reduced to a minimum.



A

i ser. Thus. there is a danger that health problens -can arise by the
transfer of the plasticiser to the contents in contact w th packi ng bags,
tubes of the |ike made of such soft polyvinyl chloride. Further- 25 /pbre
t her'e |s a danger of health problens arising unless the ambunt of v
chlorld ‘mononer remain- ing in the noul ded goods can be reduced ta
m ni mun -5- Thus, there is a need for synthetic resins for noul M
pur poses “which have a sufficient soft- ness, strength, ‘thernal resi stance
and transparency, which do not contain any highly toxic plasticiser 5 and
nmononers, such as soft polyvinyl chloride does, and whi ch have good
nmoul di ng characteristics. It is an object of the present invention to solve
t he -above- nenti oned probl ens inherent in the previously known resin

conposi tions. 10 we have found that substantially non-toxic
synthetic resin conpositions which have a sufficient softness, strength,
thermal resistance and transpar- ency and_jave good noul di ng
characteristics can be obtai ned by using a hydrogenated bl ock copol yner, 15

whi ch has hitherto only been used in relatlvelg smal | | )
us, there is a need for synthetic resins

/‘a'_v
for moulding purposes which have a sufficient soft-

ness, strength, thermal resistance and transparency,
Lj‘ . which do not contain any highly toxic plasticiser
5 and monomers, such as soft polyvinyl chloride does,
and which have.good moulding characteristics.

It is an object of the present invention to
solve the above-mentioned probléms-inhergnt in the
previously known resin compositions.

10 We have found that suSstantially non-toxic

| synthetic resin compositidns which have a sufficient
sofﬁness, strength, thermal resisténce and transpar-
ency and have good mogldinglchafacteristics can be
obtained by using a hydrogenated block copolymer,

15 which has hitherto only been used in relativély small
amounts for improving other resins, as the main com-
ponent of the compositions, in combination Qith a
specific resin of the polypropylene series and also

with a specific ethylene/acrylate copolymer.



murts for inproving other resins, as the main com ponent of the
fposi\ti ons, in conbination with a specific resin of the pol ypropyl ene

: 'éﬁ antl al so with a specific ethyl ene/acryl ate copoftyner. Thus, °

3 rdfng to-the.present invention, there is provided a synthetic resin
cdapegition conprising (a) nmore thd® 30% and up to 90% by wei ght of a-bl ock
copol ymer, both term nal bl ocks of which comprise a 5 . polynmer of agex
aromatic vinyl cor®ifnd 3&s@TEREE feethenprpaertbiBrRnbionh BRERDri ses a

T o oA an 3oL SRRl RLoE R conet
Lot or 1 eoS @bl el 20T 9L°obhos) GONBLEUh1 00520, 000

wei ght of t copol ymer erng gen a ratio nor e:

(b) more than o3 4nind tb%t&uot@?ﬁh&l%isbkf%;g&ﬁéﬂté&zhﬁfwé"élpf opyl ene or a

copol ymer conpri'sing an isotactic 15 po ene as Its mai n conponent

and hayi ng goIliRldr RE R8I Birophtis0vEnydr cbingbehd and £Kd fE&rihan 5% and up

to 40% by wei ght of an ethyl ene- acryl ate copol yner, the acryl ate content
of which i sneibbate Wioglt odr widch. comprises a polymer of the

conjugated diene series, said terminal blocks |
constituting 10 to 40% by weight of the copolymer and
being hydrogénated in a ratio of 10% or less and said

10 intermediate block constituting 90 to 60% by weight of
the copolymer and being hydrogenated in a ratio of 90%

" or more: _

(b) more than 5% and up to.ho% by weight of an isotactic
polypfopylene or a copolymer comprising an isotactic

15 polypropylene as its main component and having a melting
point of 150°C. or higher: and |
(¢) more than 5% and up to 40% by weight of an ethylene-
acrylate copolymer, the acrylate content of which is

5% by weight or more. Y

y
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The present invention will now be described in npre-detail with reference

fo the¥d cconmpanyi ng drawi ng-which illustrates a triangul ar copts e graph
showi ng the conposition range of the synthetic 15 resin copp gns of

the present invention. |In this Figure, the apices A, B and 9 7€)
si ngl e~x¢com positions (100% by wei ght) of the bl ock copol ‘ﬁ
prese”lsz;i nvention [constituent (a)], of the polyner of the pol ypropyl ene
series [constituent (b)] 20 and of the ethylenel/acrylate copol yner
[constituent (c)], respectively, and D, E, F, G and H represent the
conposition limts according to the present invention, i.e. Dis 90% by
wei ght of constituent (a), 5% by wei ght of the constituent (b) and 5% by
wei ght 25 of the constituent (c):” E is 55% by weight, 40% by wei ght and
5% by weight; F is 30% by weight, 40% by wei ght and 300% by weight; Gis
30% by wei ght, 30% -7- by weight and 40% by weight; and His 55% by

wei ght, 5% by wei ght and 40% by wei ght, respectively. The

Y

The present invention-will now be described

in more detail with reference to the accompanying

&

drawing'Which illustrates a triangular coordinate
graph showing the composition range'of the synthetic
k/; 15 resin compositions of the present invention. 1In this
Figure, the apices A, B and C represent single com-
positions (loq%mgyhygigbt) of the block copolymer of
the'preéent invention [éonstituent (a)], of the
polymer of the polypropylene seriés [constituent (b)]
20 and of the ethylene/acrylate copolymer [constituent
(c)]. respectively, and D, E, F, G and H represent
the composition limits according to the present
invention, i.e. D is 90% by weight of constituent {a),
5% by weight of the constituent (b) and 5% by weight
25 of the constituent (c): E is 55% by weight, 40% by
weight and 5% by weight: F is 30% by weight, 40% by

weight and 30% by weight: G is 30% by weight, 30%



conp05|t|ons in the pentagon area forned by connect- ing Dto.H are
i ncl uded-4nthe present invention. 5 The basis of the block
rs uged accord- ing to the present invention is a block copolyner

conj' 2/ ene. polyner and both the_term nal blocks (10 to 40% by
whi ch conprise a polyner of "an aromatic vinyl com pound. Tﬁe
pol ymer of an aromatic vinyl conpound which constitutes both the term ng

bl ocks is, for hmam%ﬂthe?qﬁﬂﬁ@ﬁb#&bﬁesgyﬁeneasérHess éﬂ%hbﬁsmyuﬂyh styrene

pol y- a- met hyl st yr ene, on p ne styrene gchlorost rene and the
| i ke, the nost é?iér"\’%(? ﬁ'@g‘y?ﬁ’yﬂ'&n Th6§§Pﬁ‘6 {vel¥: ofThehe styrene

The. pol ymer of THPTHTCHR da %F%L@%?Qé&oéﬁggﬁge of PeiRes o
i nt er medi at e blqg;;d%?.h ;f%%ebqncﬁﬁgegxggpEﬁeaﬂggggﬁgagg@gﬁil | yi sopr ene,

pol ychl or opr ene ut adl ene yi soprene bei ng

preferred. sthose pol yiiRr Ha@fi st b@ (321 uma&ﬁdcépswméey@ée&lae\ed&@n aver age
nol ecul ar wei ght of 10000 to 30000 can be used The bl ock

copol yners usedrign dheher e&eebntniaoénemoareshadhp@aaa&@gbmmucts of the
above- nentioned bl ock copol ynmers, 'which are commercially
comprising the intermediate_block €10 tolGO% by
weight) which comprises a conjugated diene ‘polymer .
.and both the terminal blocks (10 to 40% by weighe) (;J.
10 - which comprise a polymer of an aromatic vinyl com-
pound. . The polymer of an aromatic vinyl compound
which constitutes both the terminal blocks is, for
example, a polymer of styrene series, such as poly-
styrene, poly-a-methylstyrene, poly—grmethylstyrene.
15 éolychlorostyrene andethe-like, the most preferred
U being polystyrene. Those polymers of_the styrene -
series having an average molecular weight of 5000
to 125000 can be used. The polymer of the-conjugated. ' .
.diene series which constitutes the intermediate block N
20 can be, for example, polybutadiene; pblyisoprene,
polychloroprene and the like, polybutadiene and
'polyisoprene being preferred. Those polymers of the
conjugated diene series having an average molecular
weight of 10000 to 30000 can be used. ™ .,
25 The block copolymers.used in the present

invention are hydrogenated products of the above-

mentioned block.popolymérs. which are commercially

-




-8- avail abl e and obtai nabl e by known net hods. The term "ratio e
hydr ogenati on" used herein neans a ratio of an observed hydrogenat

|l e
bond in a theoretically hydrogenat abl e double bond 5 i n eithet he-
term nal block noiety or in the inter- nediate block moiety. | '
necessaty that the ratio of hydrogenation of both term nal bl ocks— 0% or
| ess ﬁ@g the ratio of hydrogenation of the-8nterned- iate block is 90% or
more. 10 In particular, it is preferable that the ratio of

hydr ogenati on of theaibtblerdhdtebbiindbles Wb Krewmmetholls.s i s because,
for exanple, in the case where the internediate bl ock is pol ybutadiene, the
hydr ogenati on product ha%hehtermniratieieh hwdrggermtianhpsesehgreghene
copolymer and, in the case where the internediate_block .is polyisoprene,

the hydrogen- atiofepRgdacrahis PheaR PRESIYRY d HOEMAREhEC R Epy| ene

R PRI R IG EF TSN AT SR

(oo Stance o e BLoBsRERoLUIC eRE Ayl o | SR B e spBRLTS [

< mediate block moiety. It is necessary that the ratio
of hydrogenation of both terminal blocks is 10% or |
less and the ratio of hydrogenation of the intermed-

v iate block is 90% or more.

10 In particular, it is preferable that the ratio
of hydrogenation of the intermediate block is 95% or
more. This is beéause, for example, in the case.
where thé inferﬁediate block is polybﬁtadiene, the’
hydrogenation product has the constitution of an

15 ethylene/butylene copolymer and, in the case where
the intermediate block is polyisoprene, the hydrogen?
ation product has the constitution of ethyiene/
propylene copolymer, i.e. the high hydrogenation
ratio of the intermediate.biock results in aﬁ imp;ove-

20  ment in the thermal resistance and the weathe;ing
resisténce of the block copolymer as a whole. 1In

’ particular, it results in the superior thermal

resistance (high temperature strengthi of the compos—-
itions of the present invention. In the block co-

. 25 polymérs used according to the present.invention.
both terminal blocks act as the hardening component

and the intermediate block acts as the softening

component.



iti@@'&of the present invention. In the block co- 25 polyners used
accordipg.to the present invention,. both. term nal bl acks.act..as the

har detfi n "onponent and the internediate bl ock acts as the softdning -

i -9- If the term nal9 B ocks were to consitute | ess than 10% by

wei §hf Jof /he eapol i 2 NAALINRS 200 obR812hEENEbEsOLkieL 6pPOI Ve

woul e nsuff|C|ent f he term nal | ocks were to consitute nore f

40%by 5 °Y Waight &f t'ﬁ\s‘a CEPOYREF » f‘ﬂé Bardness aBdl 8h®e i nsufficient.
It is prefestaidmztimhair oieh dope liyaeri waki 1l 6ekinsansteishe, 151+ Ot RS % by

wei ght of the co The bl Qck | rs_whi e, used according
to the pres%ntmcir%v X{T()crlfsarweerla%v%lgl 8 ﬁg?t}{ &r "PhE %gl s{']%?e%lyTr ade Mark

. "KRATON'. weight @f ther copolymese &hschocbpeaymmlﬁayebe used. 15 As
the pol ypr amdur e dised acw disn@rie@erB81Rr 88801 botR tﬂ&eﬂééﬂhaf‘” i sotactic

P! hg 5 ol ISR BERRE LA CEsOBC B0PSH ARoPeAERF nEr nErh SURGEHIAT whi ch | s

enerally used as a.noul di ng 20 mat er i ma e us as |t is. As the
gopol yrre?/ The block copolymgers which can abe uséld accor%.q. _

the present invention are available under the Registered

Trade Mark "KRATON". One or more of these block

copolyﬂ_;e;'e may be used.

.15 As the polypropylene used according to the preaent
- -invention, an isotactic polypropylene or a copolymer
comprising an isotactic polypropylene and

having a melting point of 150°C. ‘or higher as the main.
component, which is ‘generally used as a moulding

20 material, may be used as it is. As the copolymer
comprising 1sotaetic'polypropy1ene, there may be used a
block or random copolymer of propylene and anlet-olefin,
such as ethylene, but-l-ehe or the'like. Boﬁever, for

- maintaining the softness of the compositions of the
25 present invention, a sott copolyneb_and especially a

random copolymer is preferred. For maintaining'the high \V

temperature strength of the compositions of the present
lnvention,'it is necessary that the melting point of the
isotactic polypropylene or the copolymer

30
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gonprising I sotactic pol ypropyl ene, there may be_used a bl ock or

copol ymer of propyl ene and an [err]-olefin, such as ethylene, byt g%gl'
the |ike. However, for: maintaining the softness of the conpositiQfiS “of
25 present "invention, a soft copolynmer and especially a randomTe
is preferred. For maintaining the high tenperature strength of the . _
conpbé‘llons of the present invention, it -l®-necessary that the nEItFQg: y
point of the isotactic .polypropylene or the copolynmer 30 conprising it
as the main conmpongfhptssisy it Us m@%aiﬁadﬂ@;&@ntthgseﬂ_se&:,obrt hi s

pol ypropyl ene constituent in the conpositions of the present invention
resides mainly in Righ&Pl OVETERSugH tHe dEfdutgloft etpier poliyprspytageh, it is
consi dered that the pol ypropyl ene constituent also has the effect of

i nproving the noul dongtitaesictin iie combogiis ansmedsithieopgeisangon] unct i on
with the ethylene/acrylate. copolymer constituent described hereinafter.
Wth the 10 ~ bl ocknveptigmerssides raiqviwiiny an impsoyesesst ofn¥BRt i on
akone, it is difficult to prepare pellets, tubes, sheets and the |ike by
ext'lr g_si on and Aoul Béghgbemreratiere Strangtes dnd g ﬁ@qﬁlég,regy tBPGW

nmoul di ng.

-

the polypropylene constituent also has the effect

of improving the moulding characteristics of the

compositions in conjunction Qith the ethylene/acrylate

LJ copolymer constituent described hereinafter. With the

10 block copolymers used according to the present
invention alone, it is difficult to prepare pellets,
tubes, sheets and the like by extrusion and mouldéd
goods, such as bottles and the like, by blow ﬁoulding;'
However, by the incdrporation of the polypropyleﬁe

15 constituent and of the'ethylene/acrylate gopdlymer

~ constituent, the mouldiﬁg characteristics of the

compoéitions are-significantly.improved. Furthermore,
it is also advantageous that the'polypropYIene'constiﬁ4
uent has a good compatibility with the block copolymers

20 and polyblends can be.obtained with a good transparency.

It is necessary that the ethyléne/acrylate

copolymer used according to the present invention has
an acrylate content of 5% by weight or more. With an
acrylate content of less than 5% by weigﬁt} the trans-

25 parency of the compositions is reduced and the softness
of the compositions becomes insufficient. As exémples

of the acrylate in the ethylene/acrylate copolymer



However, by the incorporation of the polypropyl ene 15 constituent and of
t he ephydene/ acryl ate copol yner constituent, the noul di ng characteristics
ositions are significantly inproved. Furthernore, it is also

s that the polypropyl ene constit- uent has a good conpatibility.
of ock copolyners 20 and poIX | ends can be obtained with a good
cy. It is necessary that thé~ethyl ene/acryl ate copol yner ustg/
according to the present invention has an acrylate content of 5% by wer ght
or nore. Wt h esedasdendingriceritheppriegentt haneb¥ipbn, wehghe, céhe trans- 25
parency of the conposjtions is reduced and the softness of the conpositions
becones i nsuf fPe iRgRtioned makhyds agrvilRdeac pfhytearnyinteet RYyt¥hes acryl ate

copol yrer used ccorq%n tq.the present .invention, there_can be

nenti oned net ate, XY PeAvdathy B gg? Fé??: ﬁggth | hexyl
acrylate and PX@ 'Mg;aaﬁﬁbgaes f&%g;\sha& g@ $pONghaG. L per et 0. t e

nost 5 preferreJ!acry-at el ng ethy acryﬁ%te. k?tﬁéugh It I's considered
that the edfecirofet ey dMIRNQ HREMY dehydoRekh e8! | A1thSugrnpositions ¢

of the present invention resides in an inprovenent of the noulding
characteristickt isiddresiataedftidte theweffect of the. ethylene/

-
acrylate constituent in the compositions of the

present invention resides in an improvement of the
_ mQulding characte:istics, maintenance of the low 'MJ
10 temperaturé_softness and the like, as described
above, an especial effect brought about by the
ingorporation of this constituent is that the trans-
- parency of polyblend systems“of the block copolymer
'constituent_is further improved. Furthermore, it is
15_ advantagebusfthat the éontent of the éxpensive block
copolymers in the compositions can be reduced by
incorporating the ethylene/acrylate copolymer which
‘has a high degree of softness. The synthetic resin
compositions ¢ontaining the ethylene/acrylate co-
20 polymer hé;e-a superior low temperature softness and
high temperature strength, and are also more resistant
to hydrolysis in comparison with similar synthetic v
resin compositions containiﬁg.an ethylene/vinyl |
.acetate copolymer., |
25 Although the cqmposifion range of the main con-
stituents of the resin compositions of the present

invention is shown in the Figure of the accompanying



10 tenperature softness and the |like, as described above, an egffecial \ .
ef fect brought about by the incorporation of this constituent ig thapy-the
trans- "parency of polyblend systenms of the bl ock copol yner conthEyzgy S
further inproVed Furthernore, it is 15 advantageous that the gonfent./of
t he expensive bl ock copolymers in the conpositions can be reducedb

i ncor pesating the et hyl ene/acryl ate copol yh2¢ which has a high degree of
softness. The synthetic resin conpositions containing the

ethylene/acryl ate g@zwi@g, @QIygeEegggga@YsgﬁgglgﬁeIégﬁ&gﬂpeﬁe tiye softness

and high tenperature strength and are also nore resistant to hyéﬂoly5|s I n
conparison wth siplbeak sypblighbesl £5i Pr&RNPOSES | FNE WP RIeRIgHHld TE

ethyleneIV|nyI acet ate copol yner. 25 Al t hough the conposition range
of the main con- stitt denilessf thar Be%i by cwedgist | | thes siftirnesspraesenthe :
invention is shown in the Figure of the acconpanying -12- drawing, it is

necessary that thetzenspareptyt weubd ook b@g@f@i@i@ﬁs fiforht3d s moI®% by
wei ght . If it is less than 30% by welglP t he softness and the
transpar ency wSul d than; 80%r by cvehght { the high femperature strength

& _ and the mouldlng characteristics would be insuffic-
ient. The most preferred content is from 40 to 80%
by weight. With regard to the polypropylene constit-

\j uent, it is necessary that the content thereof is _

- 10 from 5 to 40% by weight. If it is less than 5% by_
weight, the high tempefature strength and the mould-
ing characteristics would be insufficient. If it is
more than 40% by weight, the softness and the trans-
parency would be insufficient. A content of from 10

15 to 30% by weight is especially preferred. The content
of the ethylene/acrylate copolymer is from 5'to 40%
by weight. If it is less than 5% by welght, the
moulding characteristics, the softness and the trans-
parency would be insufficient. If it is more than

20 40% by weight, the high temperature strength and the
transparency would be insufficient. A content'of
from 10 to 30% by weight is'especially preferred.

Synthetic resin cempositions comprising 40 to
80% by weight of the block copolymer (a), 10 to 30%

25 Dby weight of the isotactic polypropylene or a co-

polymer comprising it ee the main component (b) and

10 to 30% by weight of the ethylene/acrylate copolymer



5 than 90% by weight, the high tenperature stréngth and the noul di ng
[Atics would be insuffic- ient. The nost preferred content is from
y weight. Wth regard to the pol ypropyl ene constit- uent, it:is
t/hat the content thereof is 10 from5 to 40% by weight. If it ,
I-s e ran 5% by wei ght, the high tenjip%erature strength and the noul d,_,_l ng
eristics would be insufficient is nore than 40% by wei gh

t he softness and,the .trans woul d be insufficient. A content of
from10 15 t&°3 08@?5? ?\eg%‘?ff %Pg{%%% r@r%r,eéaa:y, PhEUPEAEERt of the
et hyl ene/ acryl &, C s from 040/ it is less than
5% by wei ght, ﬁ%% n§%$%gﬁa£%ﬂ r%&ﬁ%§5%5 qﬁégﬁﬁF?ﬁfgédéﬁg the trans-
parency woul d Lospdfi ld.dt d thy 49% by weight, the
hi gh t enper at u?lgastrengt%%l% theu%ran%d%oﬁscly %‘u%%nge ?r%sufflm ent. A
content of froprdPetpedD% by weight is especially preferred. Synthetic
resin conpositions conprising 40 to 80% by wei ght of the bl ock copol yner
(a), 10 to530% 25 Thye vedmpdsifidrie 45 AR ivre seolty ihoRyite6e Bava CO-

pol ymer conprising it as the main conponent (b) and 10 to 30% by wei ght of
the et hyl ene/ agryexceltepb| softtness, i.e. a Shore-hardness of 45

or less, and a good transparency, i.e. a light
transmission of 70% or more. They also have an
'~ excellent high temperature.strength and moulding ;;J
10 characteristics. The term "excellent high temper-'
ature strength" used herein means that a sheet made
thereof keeps its shape e#en when it is left for 15
minutes in an oven at 125°c, and maintains Such a
~ strength that it cannot be cut off by applying a
15 load of 1.4 kg/cm2 at the same temperature. The
. temm "exc?llent mouldlng characteristics" means that
injection moulding, extru31on moulding and blow
mouldlng Fan be carried out w1th_the use of con-
ventional moulding machines. | | N
20 Whii?lthe resin compositions of the present
invention gatisfy the varioﬁs property criteria
mentioned above, they also have superior low temp-
erature préperties, such as a brittle point temper-
ature of about —70°C., and.a high strength, such as -
25 a tensil strength of about 300.kg/cm2. Furthermore,
they do not give rise to any health problems because

they do not contain any plasticiser. 1In addiﬁion.



-13- (c) have a good softness and transparency, a_supérior hi gh t enpepegtorey

strength and superior noul ding characteristics. Such a conposition rang
preferred. 5 The conpositions of the present invention havef ap-
excel l ent softness, i.e. a Shore-hardness of 45 or l'ess, and a good o

transparency, i.e. a light transm ssion ofui % or nore. They al so hawe N
excel I'et hi gh tenperature strength and noutdrng 10 characteristics.” The
term "excell ent high tenper- ature strength" used herein neans that a sheet”
made t her eof keeps they afiapehavenonhgnai smakl |witerf absdyrgtimmutes in an

oven at 125 C. and nmintains such a strength that it cannot be cut off by

appl ying a 15 | oad W9Perge pémpptanot veighkel e e Aeateingrimng ane

"excel I ent noul din haracteristics" ans that injection noulding,
extrusion moul di ng%&%éeﬁlto&f’ml'ﬁﬁﬂi ﬁ‘ac‘g‘ﬁ Thehangs | U BRLWED the use of

con- ventional noul di ng Egggﬁggit?%Oabove-menyygﬁéhtéﬁ%éhf%ﬁ% égﬂppsitions

of the present invention™s e various property cri nenti oned

apove, they al so haugisuRehiel thant k& MPre &M £ PIAPEdf Gthe YL @
brittle point tenper- ature of about [err], and a high strength, such as

. invention can contain, according to the intended use
thereof, various plasticisers, anti-blocking agents,
sealing improvers, thermo-stabilisers, anti-oxidants,

L,5 _ ultra~violet absorbing agents, lubricants, crystal
10 nucleus agenfs. colouring agents and the like, in an
amount which does not impair the softness, transpar-
ency, high temperature strength, moulding character-
istics and safeness. When they are used for making

food-packing material or medical aépliances, it is

15 preferable not to incorporate additivés such as

plasticisers.

The compositions of the present invention may
‘be moulded in the usual manner, i.e. the wvarious
components of the composition are first mixed in a

20 mixer, blender or the like, the mixture is further

milled by hot rolling and then sheet is manufactured

) therefrom by pressing. Sheets, blocks, shaped:
articles, tubes, nets and the like may be aiso manu-
factured by extrusion moulding from pellets which

25 have been prepared by an extruding machine. Various
kinds of articles, bottles and the like may also be

manufactured by injection moulding or blow moulding



2 25 _a tensil strength of about 300 [err]. . " Furthernore, they do not
‘ri'sg to any health probl ens because they do not contain any
stiggyger. In addition, -14- they also have only a-small. water ;

Y\Non, undergo al nost no weight |oss on heating and are subject to .
oCul'ar change in quality. Besides 4 he above-nentioned essential mmin
n constituents, the conpositions 0of the present invention can S;;
contain, according to the intended use thereof, various plasticisers, ~
anti - bl ocki ng f5emt sheskallesi npfaxieus kindswefs mewilidese goodsnt i - oxi dant s,
ul tra-viol et absorbing ggents s, crystal 10, . nucleus agents,

h

Ll ubri
col ouri ng agenP5SBAGE |T§2¥f?$?%%§§n EPTBEEL HHOPS Rai r the
sof t ness, tran§ﬂgr%Fg€é§e{% %Efg@%&ﬁegrssu%%ncg%a ggg%%é%%ﬁéhar acter-

I stics and saf enes ey are us _ ‘ g'na;erial OL
medi cal appl i ageeSprbdessi wefed i@y, INGYPOLAHE Adgi tives suc
as pIasticiserg?ﬁT%gbé%np%é?fi%ns.of t he Sggéeh%ninve ign ngy gé noul ded
in the usugl nppPRting 6r tWe Viké OUS : - |

Although the compositions of the present
invention, which have the various characteristics
mentioned above, can be used in various'fields, such
as the fields of general industrials, domestic goods ZJ'

10 and the like, they are exceptionally useful in the
fields of food-packing materials and medical
appliances where sterilisation at a high temperature
is required,-by-virtue.of their excellent high temp-
erature strength. and non-toxicity.. .Furthermore, the. ..

15 compositions of the present invention are especially
suitable for manufacturing medical bags, such as
blood bags, infusion bags, bags for liquor for
artificial dialysis and the like, since they are
safe from a health point of view and, in addition, v/

20 have an exceilent softness, transparency and high
temperature strength and have excellent moulding
characteristics.

The following Examples are.given for the purpose
of illustrating the present invention:

25 Example 1.

| A blended resin composition having the follow-

ing constitution was processed through two rolls to



conponents of the ‘conposition are first mxed in.a-20 m xer, bl ghg
the like, the mxture is further mlled by hot rolling and then ghet 1@!9
manuf act ured t herefrom'by pressing. Sheets, blocks, shaped articlies, g' bey/,
nets and the |like may be al so manu- factured by extrusion noul di ng f -'
pel | et s~which 25 have been prepared by an_extruding machine. Variou
kinds ‘ef articles, bottles and the like WE}GE|SO be manuf actured by

i nj ection noul ding or bl ow nmoul di ng fromthe pellets. Various kinds of
noul ded goods pr epagmleoat ren UShessttiur ek fshelstt havdagpasthioksess dfie present
I nvention may be subjected to a second- ary processing, such as cutting,

pai nting, adhesion,aloupr@fim. oras Rraduced Aromothe rhw sbepbsPyions of

the present invention, which have the various characteristics nmentioned
above, can be used FOMRES $HARN mRp@dng gad fhe ﬁ’@YﬁFéP&ISPBPP@Eﬁé?ﬁl

i ndustrial s, donest{_s.h ? %s 10 nd theétlke they are exceptionally
useful in the field ?) cﬂ?ﬁﬁnﬁéﬁﬁfﬂhﬁ? ials and nedi cal appliances where
sterilisation égggxgg dye is required, by virtue of their
excellent hi gh enp erature rengt h. and non-toxicity. Furthernore., the..
: | KRATON G-1650 (Shell Chemical product)
40% by weight
KRATON G-1657 (Shell Chemical product)
o | S 20% by weight
10 Polypropylene: _ |
| A random copolymer of isotactic polypropylene
and_ethylene having a melting point of 165°¢.,
this random copolymer containing about 5% of
ethylene. (The same random copolymer was also
15 : used in the following Examples).
| 20% by weight
Ethylene/acrylate copolymer:
NVC-6220 (Nihon Unicar product)
| 20% by weight
20 KRATON G~-1650 and KRATON G-1657 are copolymers,
both terminal blocks of which are constituted by
v _ polystyrene and the intermediate hydrogenated block
of which is constituted by an ethylene/butylene co-
polymer, the weight ratio of the former to the latter
25  being 28/72 in G-1650 and 14/86 in G-1657. NVC-6220 .
is an ethylene/ethyl acrylate copolymer having an

ethyl acrylate content of 7% by weight.



15 ’conpoSitions of the present

i nvention ar€e éspecially suitable for

nanufacturlng medi cal bags, such as bl ood bags, infusion bags, bags for

.transpanelly
chanact e#f st i
illustrating

~product) 20%

5

10

15

- 20 -

r~artificial dialysis and the Iike, since they are safe froma

of view and, in addition, have an excel |l ent softness,
and high tenperature streg_th and have excel |l ent ﬁDU|dIM}

cs. The follow ng Exanpl €s‘are given for the purpos

e of.&é)

the present invention: 25 Exanple 1. A blended resin
conposi tion havi ng tBhysistdlowlatianphi@isied: areoshaws pnotbsesed t hrough two
rolls to -16-_give a raw sheet. A sheet having a_ thickness of

mm was produckel ¥ewinghe %N’-’@(T@é{leo)ﬁté’@mftésé‘ ntheukensgland the
physi cal properties thereof wey e det.er BIo kK ¢
27850 ( Shel | SRR RIS G SRR WA GRS 30597 8hel |

b¥h¥*ﬁ£§ﬁt transmission (total lumlnance transmission)

percentage and the haze according to ASTM D-1003 or

JIS K67l4\and‘the~Shoré+hardness-according to ASTM

about 0.4

KRATON
Chem cal

D-1706. The high temperature strength was determined

by the shape-maintenance property observed by leaving

a sheet for 15 minutes in an oven at 125°C., the
state of deformation being observed by applying a

load of 1.4 kg/cm2 to the sheet at the same temper-

ature.
" Tensile strength: 310 kg/cm2
Tensile elongation: - 720%
" Light transmission percentage: 84%
Haze: : 7%
Shore hardness: - D-34

High temperature strength
Shape-keeping: satisfactory

Deformation ratiocs: ' 45%

- Example 2.

25

'Various sheets were prepared according to the
procesé'as described in Example 1 but changing the
composition or constitution of the resin. Physical
data for the sheets were determined. The results

obtained are shown in the following Table:



10 Pol ypr opyl ene:

about 5% of ethyl ene.

A random copol.yner of
et hyl ene having a nelting point of 165 C., 4W-s random copoly
(The sane random copol ynmer was al so 15

| sotacti-c-pol ypropyle

ed

h

b

in.the fol rmlng\ 7()0A\h\/ \Aplnhf Fth\/lpnp/ar*rylm‘p copoly [ - :
NVC-622Q (|Ni hon Ungcar product) 2096by wei ght 20 KRATON G- 1650 and
KRATCN‘§-1657 arq oopojl yners, both term nal bl ocks of which are constltut
by pol ystylreife afiSt hel it eRned at® n@dr fyer@t 6 bocks ofEwhschy s 8 &
constitutegd By arg gthyl ene/ butyl ene co- polyner, the wei ght Pati% of t®e
former to fthe@ Latter 25 being 28/ 72 in G 1650 and 14/86 in G 1657.
. = .
NVC- 6220 i}s anueéhylen /ethyl acrylate copolyner havi ng an g;hyl acryl at ¢
cont ent of 7%3‘; ' -
following.| TBeS1gn8il e Fre ngt h and the tensile el ongation @%e?ﬁlet erm:’._hé
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** Homopolymer was used.

* Random copolymer was used.




5 percentage and the haze according to ASTM D- 1003 or JI'S K6714 and the
pfraregess according to- ASTM D-1706. The high tenperature strength was

by the shape-nmai nt enance property observed by | eaving a sheet

ytes in an oven at [err], the 10 state of deformation being

obger ved applying a 2 load of 1.4 kg/ggn to the sheet at the same
te ature. 2 Tensile strength: 310 kg/cm Tensile %/

el ongati on: 720% 15 Li ght transm ssion percentag

84% Haze: In the above Table, Noj.SHort® H& dfesavithin

D-34 High tenpgrature strength Shape- keepjng: . satisfactory
20 géﬁfﬁ?ﬁﬁ?iSﬁ %WP?FE¥E°n aid éLY%ﬁ?%HB&%ﬁﬁ €551 ous sheet s

wer e prepar ed BEERLLL "IndOnt{6n PLAS T e I AL Q,hgyﬁ;;@g&e 1 but

changi ng the conposition or cons I on 0 e Tesin: sical 25 data
for the sheetspygperdebs) Miele NI TR 1S UUAINAL L thigown in the

foll om ng Tabl e: _ .

5 composition range of the present invention and show
unsatisfactory_physical data in-some.regard or other.
Example 3.

A composition having the following formula was
blended in a blender and then extroded in an extruder QJ
10 to give pelletsé |
(a) KRATON G-1650 : . 25% by weight
(b) KRATON G-1657 - 25% by weight
(c) 1Isotactic polypropylene random |
copolymer having a melting -
15 point of 165°%.  25% by weight
.{d) DPDJ-6182 (Nihon Unicar prodﬁct: |

EEA copolymer having an ethyl

acrylate content of 15%) "25% by weight
(e) Stearic acid ' 0.2 parts per N
20 100 parts of the

above resin.
(£) Synthetic rosin. ' ' 3 parts per
100 parts of the
above resin
25 A oheet having a thickness of about 0.4 mm. was
prepared from the pellets by extrusion through a die

of coat?hanger type and its properties were determined.



[err] -19- In the above Table, Nos. 1 to 10 are within the rangé
conposi tion and physical data of the present.invention and have
‘satisfactory physical properties, while Nos. 11 to 15 are outside
conposi tion range of the present invention and show unsati sfactor ySi‘eal .
data in.sone regard or other. Exanple 3. A conposition havi ng the folTow ng
formulch was bl ended in a bl ender and then extruded in an extruder 10 to
give pellets: (a) KRATON G 1650 - 25@6by wei ght (b)

KRATON G 1657 5% b actl
pol ypr opyl ene r IRfoReEBYSS RES ﬁ&&?ﬂgfé #@th%%iiggks p0| ﬁhof [err].
25% by wei ght ( ddoduDRR]-oFl@LaEtitkdtyUsscar vhiududetemEined poy ymﬁrnmmﬁ ng an
ethyl acrylate %Ofwed%nofdy%iﬁe elasto-vidadiRie¥si it éeére &%9 CofCi d
.0.2 parts per Eﬁrts of the
110 cycles. ("VIBRON™ is a Registered Trade ar

5 referential example, a sheet of soft polyvinyl chloride

. containing 52 parts by weight of di-2-ethyl~hexyl
. . phthalate as plasticiser was also prepared and its
‘ L physical properties were determined. The results are

shown in column B of the Table.

10
1/; ' The heat-seal strength given in the Table is a value of
strength against peeling, which was determined with
respect to a sheet heat-sealed by a heat-seal bar with a
_ pressure of 6 kg/cm2 for 3 seconds at 200°¢. (185°C.
15 for the case B).



aboverTesi™ (f) Synthetic rosin | T 3 parts per 100 parts

of fhe boye resin 25 A sheet having a thickness of about ;0.4 mm
© wa 4 d fromthe pellets by extT&tFon through a die of coat-hanger:
type {ts properties were deternined. -10- The results are shown in

t he owi ng Table. The rmdul us of el ast|C|ty is a value determ ned by
nmear ofra—yrbron VAL rre—etasto=—visSeostgter—atTa- e¢ f 110 C@es
("VIIBRON' 9 a|Reg) stered Trade |Marlk) Y As |5 F ef erenti anmple, a~
sheqt of gbft pgol yvinyl chloridg cgntginirlg 52 pprt$s by of
di - 2- et hylS hexyl phthal ate as pljastfi cilser [was al o prepgred and its
phygi cal pﬁ()perties wWele detegmined. The riesul ts| arg sh i nt colum B of
t he |Tabl P ] -OoThe hea1 ﬁeaﬁ sﬁqmgth di ver] §n thp<rabl|(i¥ a |val ue of
strengt hi &gaimgt Speet \QS v%s gt @ Mimed@w thirespedt tjo a sheet
heat|- Sea| & b-_y amheg’t seal ar_ WiH a pressgre'of 6| kg/¢m for 3 seconds at
[err]]. (%5 C| 15 tthe R ase [B) .
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[err] -22- A bag made of the sheet A and a bag 'nade of the sheet B were
filled with distilled water and sterilised at [err] for 1 hour in g7 1am
steriltser. Imediately after being taken out, both bags were not/ ‘
destroyed. Although they were whitened to a certai n extent, theg
of A had recovered within a relatively shorf time. Sheet A was 4
accorngg to the Japanese Phar nacopoei a, :ﬂﬁ41reV|S|on gener al s
i nati on method 42; exam nation nethod. for plastic contai ners for infusion.
The results obtained ar eAshagumade tdfe the |sheiatg ATande 2 Pag madel 0§ were

very good. | tem of exam nation Result Heavy net al
not det ected the sheet B were filled with distilled water and

sterilised at 121°C. for 1 hour in a steam steriliser.
Immediately after being taken out, both bags.were not
b | 5 destroyed. Although they were whitened to a certain
extent, the bag made of A had recovered within a
relatively short time.
'Sheet A was also tested according to the
U Japanese Pharmacopoeia, 10th revision, general exam-
10 ination method 42; examination method for plastic
containers for infusion. ' The results obtained are
shown in the following Table.J‘The results were very

good.



sadm um Vi nyl
e exam nation | Properties
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[alaal

0.2 Chloride

005 cpgr\f} L

- 350 nm
formul a was

on hagéghf@e fo

Lead

Tin

Heavy metal

Cadmium
Vinyl chloride.
Residue on exposing to

strong-heat ( %)

not detected

[ Eluate examination ]

Properties

Foaming

pH

Chloride

Sulfate

Phosphate

Ammonium

Zinc

Potassium permanganate-
reducing substance

Evaporation residue

all right
0.2

not detected

0.2 ml

0.1 mg

Ultra Violet absorption { 220 - 241 nm 0.05

spectrum ' { 241 - 350 nm 0.04

chl oride Residue on exposing to.strong heat ( %)

all right

Sul fat. e Phosphat e Anmoni um Zi nc Pot assi um per manganat e-

T2 0.2 m Evaporation residue
0.1 ny Utra Violet absor pt Lan 220 .. 241

O'O4Item_g§_e£§%fgggién A conposit
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bl ended in a blender and then extruded in an extrudér to give pel
For conparison, pellets were pre-- 5 pared by the sane process,
an et hyl ene/ vinyl acetate copolynmer with a vinyl acetate contenpt
was used instead of DPDJ-6182. The pellets were called B. (a)

G 1650, ~ 30% by wei ght.,kQ (b) KRATON G 1657

30% bywei ght (c) Pol ypropyl ene random copol yner having a nelting point of
165 C.  20% by meight ((2 DPDJ- 6182 20% by wei ght
(e) Stearic acid Example 4. 0.2 parts per 100 15

parts of the above resi {}gs%en%o}%ai\@nn% %rih’g %Bgegglggwggaggogm- Pa NPy gVer e

produced fromthe pelle Yy €ex on t hroug | e of coat-hanger

type and their prOBféﬁ&%‘% JErE ﬁ%;géie%{dﬁtﬁ%ﬁ- extRBdb@S tht &n0bkethedrar e

shown in-the follow ng [err]
to give pellets A. For comparison, pellets were pre-

v 5 pared by the same process, except that an ethylene/
vinyl acetate copolymer with a vinyl acetate content
of 15% was used instead of DPDJ-6182. The pellets

were called B.

W, (a) KRATON G-1650 30% by weight
10 (b) KRATON G-1657 : 30% by weight
| (c) Polyﬁropylene random copolymer

having a melting point of 155°¢. 20% by weight

(d) DPDJ-6182 ' 20% by weight

(e)' Stearic acid _ | 0.2 parts per 100

15 | parts of the above

| ‘ resin
Sheets having a thickness of about 0.35 mm. were
produced from the pellets A and B by extrusion through
% a die of coat-hanger type and their properties were

20 determined. The results obtained are shown in the

following Table.



$+that two bags anong five were destroyed. Both A'and B were
~sonme degree, just after belfig-t aken out after steam
However,

A recovered within a shorter ti1re as conpared with
A( EEA)

I s apparent fromthe above,

I s superior to B(EVA)

in

various respects Pa.lrtilcul arly with regard to the surfacg copdition—of.
sheet | Icitheﬁ'rpe ‘at u e [sof t ness, high telrrperature stréngtlh, 5 \?ﬁ
t r ansjpar ¢nayy {watier -fr esjj sti ng property, joxypgen perjre- |abijflity and the Ti ke,
A sho 4 Bignifi canf spperiority|to|B. !Thel excelllent || o tefrperature
sof t ness {p@adyijdeg t hg Evant age that jbags fpr disposable |med|call fluilds are
hardlly aflf &cfed dvenf uppritranspottation or| 18  sukj ¢cbijon e ¢ol ¢h and
medi cjal fil l‘;’l_‘g_js 1"y bp epstl y=pouat ed,iintg the Pags pis tIspheR! ¢ PRESSUr €.
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A conposi-tion having the foIIovm ng formula was bl ended in a bl end

then extruded in an extruder to give pellets: (a) KRATON G ' .
40% by-wei ght (b) Pol ypr opyl ene random copol yner having a neltind At/ of «
[err] 30% by weight' (c) DPDJ-6182 3090y wel ght
25 (d), Stearic acid 0. g’parts per 100 parts of the
above y{gsin A sheet having a thickness of about 0.4 mm was produced

fromthe pellets Joy/exlLhsitRl: b Endhigerfe Lb® @esdrvhangesotryhearang its
properties were determ ned. The results are given in the following. 5 The

sheet had excel | arepiHiRefdd €56 M6 efHgrédatjiust arper cemagekdn gt after
transm ssion was slightly inferior. Tensile strength _
290 [err] Tensidteaelsteghltiizetiion. Howsver, A recovered witB8094 lbbxhsirotimie

transm ssi on percent age : 80% 10 Haze :
10% Shor e har casesompared with B. : D21 High tenperature
strengt h Shape nmai nt enance . satisfact ory '
\“
L%



Btj on ratio ' : 52%15 . - A tube havi ng an outer
i of 4 mm and an inner dianeter of -2 nm was also produced fromthe
P t. The tube was soft, had sufficient transparency and gl oss and was

aﬁa% y/ bent or folded. 20 Exanple 6. A conmposition having the follow ng

foxnuta” was bl ended in a bl ender and ghen extruded in an extruder to give

pellets: (a) KRATON G 1652 : 30% by wei ght 25 (bej

KRATON G 1657 . E%%OO ' ( | ypr opyl ene random

copol ymer havi ng exr%ﬁtﬁ%u?ﬁﬁ%ﬁ%?ﬁ) é5Q§8w35§§§ab§}EE$3h¥g (d) PE 2205

(Qulf Ol Chendgal, 00U ts (st i SaT8bRY raspubeke CPRPLYSRIArL

23% by wei ght (e Stearic aci : 0.2 parts per 100 5

parts of the aboume Fefdrd Ald g ButiRateNcondfbiohasfasre@erpsiéwon simlar
to that of KRATON G 1650, its nol ecular weight is low and its fluidity is

good. temperature softness, high temperature strength,

5 transparency, water-resisting property, oxygen perme-

<,

ability and the like, A shows a significant superiority

to B. The excellent low temperature softness provides

the advantage that bags for disposable medical fluids

are hardly affected even upon traﬁsportation or
10 subjection to cold and medical fluids may be easily

poured into fhe bags at atmosphéric pressure. The

low oxygen permeability prevents degeneration by

oxidation of the contents of bags, such as medical.

fluids containing amino acids, and the low water
15 permeability prevents degeneration by moisture dis«w:

persion of the contents of the bags;

Example 5.

A composition having the following formula was

blended in a blender and then extruded in an extruder K;)
20 to give pellets: | |

~(a) KRATON G-1657 40% by weight

(b) Polypropylene random copolymer

having a melting point of:165°C. 30% by weight -

(¢} DPDJ-6182 30% by weight =

25 (d) Stearic acid o 0.2 parts per 100
parts of the above

resin



10 A sheet haV| ng a thickness of about 0 4 mm was- progdced T

the pellets and its properties were deternined. The results arg ‘fn\f
the follow ng: Tensile-strength - : 310 kg - s
Tensil e el ongati on : 740% 15 Hol ophot al A

transm.ssion percentage -- :  83% Haze- 1 _

7% Shoy e, har dness ;'. D-31 H gh tenperature
strength Shape mai nt enance . satisfactory 20

Def ormation ratio A sheet having ®3g3higkneiss kdvibguinOedtom. di anet er

of 8 Mm and an inner dianeter of 6 mMmm was al so produced fromthe pellets.

The tube had a gooWasopredaced tﬁmﬁ'}%mn@rﬁ v P&‘Gé‘-‘@%gstﬁﬁﬁuﬁﬁs al so
satisfactory in other %? respects.

synthetic resin coftp®sPti O comfh |}§’?ﬁf’i aSY%raé‘éfﬁé"ﬁ ?6%’355155 ?"8%0% by
wei ght of a block Sgggi-ﬁ(ﬂ?é baff, treer e 1\°£h§ﬁg ‘EBEF Eﬁ%f 2

pol yner of an aromatic V|ny cofpoun t e imter- “ned at e
conprises a pokynmesnof shdet hadg excellent properties except that its

’

percentage light transmission was slightly inferior.

Tensile strength : 290 kg/cm2
Tensile elongation : 660%
'1_/ | Holophqte}_transmission percentage . 80%
10 Haze :  1lo%
Shore hardness : D-21
High temperature strength
Shape maintenance oo ¢ satisfactory
Deformation ratio | : 5%
15 A_tube having an outer diameter of 4 mm. and

an inner diameter of 2 mm. was also produced from
the pellets. The tube was soft, had sufficient
transparency'and gloss and was scarcely bent or
A folded.
20 Example 6.

B composition having the following formula was
blended in a blender and then extruded in an extruder
to give ﬁellets:

(a) KRATON G-1652  30% by weight
25 (b) KRATON G-1657 22% by weight
(c) Polypropylene random copolymer

having a melting point of 165°%c. 25% by weight



conj dgated diene series, said tefninal bl ocks tonstituting 10 to 40% by
wei ghk of™t hé copol yner and bei ng hydrogenated in a'ratio of 10%or |ess.
i zg i ntermedi ate bl ock constituting 90 to 60% by wei ght of the
d being hydrogenated in a ratio of 90% or nore: (b) nore than
5% and 0 40% by wei ght of an .isotag&i ¢ pol ypropyl ene or a copol ynmer
conprising an isotactic 15 pol ypropylFéne as its main conponent '
and- havi ng- a neltin% poi nt. of ierr] or higher, and (c) nore than 5% and up
to 40% by wei gh)of PEn28PRyKEHLE QE}yFhemieabol yner, the acryl ate content
of which is 5% by wei ght or e, 20 . A synthetic resin conposition
according to clain1?Fgaﬁggei%EgﬁéeB%ﬁT%éky%fa ffent (a) is 40 to 80% by
wei ght, the content ent (b) is 10 to0-.30% by j ght _and.the content
of conponent (c) isc§%oggﬂgggbby wei ght. 25 3. A ‘syht eﬂﬁ%&qpééin
conposi tion acgandi ggeheiel akpyl or 2, mhera|1tr5{§qﬂgﬁﬂﬁ IS a
hydr ogenat ed product of a bl ock copol yner, both termna E%% 2k¥% whi ch
are pol ystyrene, poly - - methylstyrene, - Cparts of Mhe adove

resin
Although KRATON G-1652 has a composition
similar to that of KRATON G-1650, its molecular WEight

is low and its fluidity is good.

10 ' A sheet having a thickness of.about 0.4 mm. was-
produced from the pellets and its properties were
determined. The results are shown in the following:
Tensile strength ¢ 310 kg/cm2
Tensile elongation s 740%

15 :_Hblophotal transmission percentage - 83%"

Haze : 7%
Shore hardneés s D-31
. High temperature strength
Shape maintenance ¢ satisfactory _ i;)
20 Deformation ratio : 38%

A tube having an outer diameter of 8 mm. and
an inher diameter of 6 mm. was also produced from the
pelletsf The tube héd a good softhess, transparency
and surface glo;s and was also satisfactory in other

25  respects.

SRR T



pol y- p- nethylstyrene or

whi ch&*s~pol ybut adi ene, pbly- i soprene or ch or opr ene,
synthetic resin conposition according to 5 ﬂl! " uul he t ¢rgmp
bl ocks are pol ystyrene and the |nterned|ate adil end,

synthetlc resin conmposition accordlngifh any “of the precedi ng cl ai Ns
wher-eiin .t he copol ynmer com prising the isotactic polypropylene is an
i sotactic 10 random copol ynmer of pChA§MEne-ethyl ene or butene. 6. A
synthetic resin conposition according to any of the preceding clains,

wherein the ethyl eng ach\haks cC ghﬁ”Emeés +EQROLY) eﬂég?gthylene wi th

nmet hyl acrylate ethyl "acrylate, butyl acrylate or hexyl

acrylate. 7.  (a9ymdiet H:hahe?t)% aaapapi tbogs%asﬁowdigwtt@f aYoXdck he
precedi ng clalns substantially as herei nbefore descri bed and exenplified.

8. Packi ng mmgamyﬁer f dothedecalinappblackssofinvh26h ¢ampiri shenever

pr oduced %{on1a synthetic resin com position according to any of claims |
to 7. 9. Medicdymeragd, annergoasgchvdnyl bagupound wradrtmgntant bags for
I|quors for artificial _dialysis, whenever produced froma synthetic resin
cprrp05| tion 25meddade &’ilﬁg"kt §faipigh EPEPF$SEs(® polymer of “the

conjugated diene series, said termlnal blocks
constituting 10 to 40% by weight of the copolymer and
being hydrogenated in a ratio of 10% or less and said
© 10 intermediate block constituting 90 to 60% by weight of
the copolymer and being hydrogenated in a ratio of 90%
or more: S | |
(b) more than 5% and up to 40% by weight of an isotactic
. polypropylené or a copolymer comprising an isotactic
15 polypropylene as its main component and -having -a meiting
point of 150°C. or higher, and
(c) more than 5% and up to 40% by weight of an ethylene-
acrylate copolymer, the acrylate content of which is 5%
A by weight or more. ‘f. |
20 2. A synthetic resin comp051tlon according to claim 1,
wherein the content of component (a) is 40 to 80% by
weight, the content of component (b) is 10 to 30% by
weight and the content of component (c) is 10 to 30%
Y by weight.
25 3. A sjnthetic resin composition according to claim
| 1l or 2; wherein the component (a) is a hydrogenated

product of a block copolymer, both terminal blocks of

which are polystyrene, poly - & - methylstyrene,
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poly-p-methylstyrene or polychlorostyrene and the
intermediate block of which is polybutadiene, poly-
isoprene or polychloroprene.

4. A synthetic resin composition according to

§

claim 3, wherein the terminal blocks are polystyrene

-
/

~ &,

and the intermediate.block is polybutadiene.

Yormag: ¢

5. A synthetic resin composition according to any
of the preceding claims, wherein the copolymer com-
prising the isotactic polypropylene is an isotactic
random copolymer of propylene-ethylene or butene.

6. A synthetic resin composition according to any
of the preceding claims, wherein thé ethylene-acrylate
copolymer is a.cdpolyﬁer of ethylene with methyl
acrylaté, ethyl acrylate, butyl acrylate or 2-ethyl-
hexyl acrvlate.

7. Synthetic resin compositions according to any

of the preceding claims, substantiall? as hereiﬁbefore
described and exemplified. |

8. Packing materials for medical appliances and Y

food, whenever produced from a synthetic resin com-

position according to any of claims 1 to 7.

9. Medical bags, including blood bags, infusion
bags and bags for liquors.for artificial dialysis, :
whenever produced from a synthetic resin composition ¥

according to any of claims 1 to 7.




