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Speci fication Ther nopl astic resin conposition
[ Det ai | ed expl anation of the invention] 5 [Field of industrial
appl'i cati on] The present invention relates to thernoplastic
resin conposit mangs4mnd nore specifically to resin ponpesoispns
conpounded wth an antimcrobial/fungistatic agent. The
purpose thereof is to offer antimcrobial/fungistatic resin
conpositions with good di spersion when usedlas 10 noul ded products or as
resin inproving agents. [ Pr&peciticstion Prior

conpositions are known for conf qrﬁei,,p,gppéggihq%giq’oégrﬁr}#égmggi static
properties on resin The re a variety of antimcrobial/fungistatic

agent s, i ncl ud aﬁ%f{ g?‘%lanﬁ’t‘%lt?élttg? "?)‘f“’gj‘é'r‘?i"i conpounds and i norgani c

conmpeunds; 15 however, in the main, natural products have a | ow boiling

point and a e diffi gyl of indudtPal@spllcatioly 9ani ¢ conpounds show good phase
solubility with res eat stable, and there is the

JH S, but are not very h i T
probl'em of a | oweri 69 Sre3Rit: 1BV R relgles to thegnoriaghp Jesin epmpasitiras. and
process of nelnongg, specifidalivr gari ¢ resimpoundmipositions  compoldrededhandvitr e an
exceedi ngl y slaablricionlal/MaNgistgiie DIdane ofnd OWBLASheBer f@BRRICE 10 tdluedty
poor di sper si d i RS ion er. . . | ProQl em i C
the inventi On%lﬁémﬂ%{ogﬁal e%insf‘gt%sn lr\léé]n.cq:ﬁ%o\é\f?ggggn\?nh goog ﬂ\?@ﬁ'tsin‘?fhwq]eé‘ usec as

i ntended %% Mf'HRG PrecuedhDOr 6 GBYN improvipaiagents.hese

antim crobial /anti f [migalarggents di sperse well in the resin, are stable and

cffect: and we have 38 BRneBEhEhly, ARARE A2 PARIAE SN RRoRl Llrbyene
conpoundi ng wPfPPYHEL iGN &8sins. Thegesijarg a variety of antimgrghiplifongisiatici agentse
probl eni including fimrgr @sedtcts nvangbhian desnpourusr gl asdrganice Yompounds;
conmposi ti Qi CRAWAREENhZ8E main, _nbﬁ:rEh@kd@@t@ﬂE&%QBW)E@ihiﬁé tsérf’& EFehé‘.Qﬁ&Su
S g:orrpounded at 0.@5-&0 w%wth a 30 pol rHar contal ning a _pol yether
chain as a cof@AdEnLrgaRic compounds Showﬂ?lé BH??‘?TFEPMF%{IWFBrfﬁg@FaPP& are
agent" in thenptesanbedtrazeblei enditheleuidethe problenabfimalbwsrvgust sefoypareaesdue
thiol, chitingoceich@®paBiticdl & the BFEERRE CofC ATEAMNYIAStc. inorganic compounds on the
other hand are exceedingly stable but have the problem of lowered performance
20 due to poor dispersion in resins and elution by water.

[Problem which the invention is intended to solvel The present
invention is intended to  offer compositions in which  these
antimicrobial/antifungal agents disperse wel! in the resin, are stable and are not
eluted to any extent, and have an outstandingly persistent effect; and we have

25 discovered that this purpose can be achieved by compounding with specified
resins.

(Means for solving the problem]

The present invention is a thermoplastic resin composition characterized
in that an antimicrobial/fungistatic agent is compounded at 0.05-20 wt% with a

30 polymer containing a polyether chain as a constituent unit.

The "antimicrobial/fungistatic agent” in the present invention includes
natural products (cypress thiol, chitin, chitosan, etc.), organic compounds
(imidazoles, thiazoles, nitriles, haloalkylthio compounds, pyridines, thiazines,
bromine compounds, quaternary ammonium compounds, etc.) and inorganic

35 compounds ({z2eolites, zirconium phosphate, calcium phosphate, titania and
silica, etc.); however, inorganic compounds including silver ions are particularly
preferred.

CONFIRMATION COPY



(tmdazoles, thiazoles, nitriles, haloal kylthi o conpounds, pyridines,

t hi azi nes, brom ne conpounds, quaternary anmoni um conpounds, etc.) and

i norganic 35 conpounds (zeolites, zirconium phosphate, cal cium

phosphate, titania and silica, etc.); however, inorganic conpounds

i ncluding silver ions are particularly preferred. WO

97/ 44387 WO 97/44387 PCT/ PRIEPIZGER

2 The "polymer containing a pel yether chain as a constituent

unit"™ in the resent invention is a bl ock copol yner in which a

pol yoxyal kyl ene cﬁgF’n Aosymer conRigitied theBOYEtRATNAEY ape constitwent anittHaithe or

a pol ymer i rprm!m‘m.hmvennopobya)wabkyd@wymehan N&hichl @ polyBkeslkyeha chdimkisng

ortions. | e oing
Bm yoxyer hy?gne LRy m‘ aéomep masa@H%&nsrs chgh { ugayme, in which

pol yoxyt et r KORNR gﬁ’(é‘"‘y“epoﬂ)ﬁ'f??he@{&rre{'wdené{‘a b)('BE'annEIO"t“’"Sr afkrgmples  of
copol ynerss @blmmllm!ﬂa'\e@m derendinghuiey | epdyoxyeadbyleaed lpaegld,2nd and rHBdom

copol yners @y slp e, O;f:b%x%&rér%ﬂﬁhé’ﬁ’é 0f55|§8xyf€é,&me1ih¢|ealekylb%& and
D oyt oo D! elaBFlerd S buhiend <58 S Broflend ity bl bEee, 500
mol ecul ar vvea@dﬂmoﬂfomibrnpcﬂ phxethilepeecodidesand teyrakmfdrofiren, ienc.t maeralhglene

300- 6000, a @nmzm epm@wr@blpyeé%: 08@s 2:4_carbons, WA&I&:& h$aRet and
i nventi pol yet er/p yester

poI
bl ock cggol yﬁé{ogvg rg%SYriyg%rhee?reuwé’f'hﬁ %5% e preferabIK used as the
"pol ymer cont ai ni hfe a“lémby’-ét RegragRaimolgsular c weightt dntthenipotyoxyalkylene is

Wthin the prefeestlyiimveatarae 30080005 M mped pasteddlpbockaaomol ymer” is

P oborYaer 1N PobaliR B At HENRISbNERA Al e ot ingrs

pol yam de charn 'S a nocar bo
| act am of 6p°'vete%n/wmgsr6f tlodq|qo vraerm éaﬁb@%yeﬁf@ra&ma&m aredipsgferablof 6
car bons 1sCopsty mertbe 2Golymemdorabiniry agulydthpr ghainl dsnk ednstitaieat dhizar boxyl i c

aci d of 420 car bngiANfe preschf [ARMRNS"BblvetROGIDAISbEE BEbARSer Those

pol ymers can be nad

Dot ant 26, 48,2 ONCORE IeRbich 2 RaATkYEDe hIPRGEN BB Bl is EIKCAR BB RPIYoRTIgs
(Ens) and Vebeianitle whifieris]| @ PolyMhe of ant ypirmcantbxytiopatiti ons &ﬂctarme of 6

pol yam de ceamawtsr arsdnmlyekaﬂfommahdIand.%&.néobp@cﬁgaﬁéymbsuymﬁ in
ng Preggnt id WaL' &) £88 (BF 28" FRbEIVACEOLILAD AR acid 'S 4Bl R Fod S,
termed generally polyether ester amides. These polymers can be made, for
example, by the method of Japanese Examined Patent 56-45419. Concrete
examples include Pebax (Eif-Atochem), Ely (Ems) and Vestamide (Hdls). The
types and proportions of the polyamide component and polyether component in
25 block copolymers used in the present invention can be selected according to
the purpose and end use.

As aminocarboxylic acids or lactams of 6 carbons or salts of a
dicarboxylic acid and a diamine of 6 carbons here, 11-aminoundecanoic acid,
12-aminododecanoic acid, caprolactam, laurolactam, hexamethylenediamine

30 adipic acid salt and hexamethylenediamine sebacic acid salt are preferably used.
Two or more of the aforementioned components ({a) can also be used
concomitantly,

Within the present invention a “"polyether/polyester block copolymer” is
a polymer in which a poly{alkylene oxide) chain (a) is linked with a polyester

3s chain (¢} which is a polymer of an oxycarboxylic acid of 6 carbons or a
dihydroxy compound of 2 carbons and an aromatic dicarboxylic acid. Two or
more of the aforementioned components (c} can also be used together. These
polymers are discussed in detail, for example, in the specification of USP



As ani nocarboxylic acids or lactams of 6 carbons or salts of a
di carboxylic acid and a diam ne of 6 carbons here, 11 -am noundecanoic

acid, . 1 2-ami nododecanoi ¢ acid, caprolactam | aurol actam
hexanethylenedianine 30 adipic acid salt and hexanet hyl enedi am ne sebacic
acid salt are wosfasabl y used. Two or nore of the af or emPEIVENIHER602
conponents (a) can al so be used concom tpant | y. Vvthin the
present invention ol yet her/ pol yester bl ock copoly [ nmer
in which a polwéekq/1£m@umtd6p Je wqt&)e*as'nplem@@lu%tfhvtéﬁ'd&w’erp ngne

chain (c) whi @serses'suTWowararmf REKU seXTRa iy 0¥, nmeamrdemfagss barlveight @f afore-
di hydr oxy ComeyRtiofls Zo&gapm%mg ;zj 16y ] I8 LB oRfhdt usbétn the

nore of the aforene e use ngj ‘g se
pol ymers are mrgews'@uen%ome?ame degjde r@”gltﬁ FPYROER AU BT ﬁ‘SS vep
WO 97/ 443875 though they are similar thermoplastic elastomers, polydRCH/FO9REEP60IRCkK

3 4, 739,0;«%;,@%9@(3@ F)elsr@ﬁECS"%rﬁ‘es‘?Whﬁf% baigide Hytrel (Dupont),

Pel prene seri and Rek (W,Ta et c. The percentage

by wei ght of afore- Wit ‘”né‘ﬁt?@ﬁ@@lt EB’r?ﬂS'r?@n? gideé*h%f WSt gct)heir °P%§§c
bl ock copol ymgrolyigethang inhehich aabgether iisvwsed iasnsaftisepmentsi RIIMe SIS AVRe 9y
to the purpose&zangagiieh Uﬁrﬁe @l@ﬂretﬁaﬁ@%tlhﬂh’ gerfR] Mhl 86ndrBey A& sthege

eSOt D RS Bl osane STy bt LA ot
"pol yet her ur aidhggtber p§ aamplesutaspiveight of SOOWuﬁeﬁmmaﬁvm@ﬁ\eaed in the

pol yether is uyggsere Soft Sega®iisi. MRIyEster digpeyavate andaptphacymnethyne
pol yur et hanes cglsécy)anc?ttél € Fenef 'ré r# gfagggl&r eLﬁ\p ?egs EJ.'e%Re 1ancyanate, and

pol yur et hanes Far anfrc driso qy ate
with a poI%ﬁ%‘t"lﬁFéﬁa”@ﬂh&'eﬁﬁl%\&ﬂ‘ &f‘dvvé?'g(Iﬁ‘f%\f'e'B%)ex'ﬁeb(Ptcarﬁf st RIwainey:
| engt henedas n the withineseece podsent cainebpton Tivlesy | epmyetihes/polamitie abldck

di phenyl met hang, polym%‘I N %%R)é"f‘ﬁ@tlﬁol efibf bioc@&@po!?ﬁm@?ﬁﬁﬁ@'dﬁl\{ﬁﬁm Q¥é@fanés can

the i socyanat e tet r anet hyl en
oxi de), etc., sUpe SA X/'eg mixgires, of in "\)ﬁ?‘?‘l’fx‘/e t“l:inleor é%gjﬁ?gp)éﬁ%ﬁm%ﬁ
t hese pol yet rdiffepog yantihderatiol ot lsoft segmpots/handssegroentst inethie oesies eerepyeck

copol ymerf an%l&%é’%t}ﬁ%thw %mﬁﬁtrﬁﬁ% rangebﬁlth‘lﬁaﬂhféh%EYpurQésé Bf Th& prdsent
or in mixtures of

| 2) {?d fering in the ratio of
sof t segmett s/MEFH Cgb'ﬁr%g'f%"eldnca{hﬁs? i Pgbver bl ends with ot her
resins within a raniéthint hhey present tﬂme'eptj@poéfee o&ntlrh@f?i?'é%@#ﬁ@ﬁze“cl AG®H: i1®n

i s achi eved cajpnp&mhded emiheyedeportion 0.05-20 wt% with a polymer containing a
polyether. At less than the lower limit the antimicrobial/fungistatic agent has
little effect, and at more than the upper limit it is difficult to disperse

25 adequately even when the present resin is employed. There is good dispersion
in the present resin compositions, and surprisingly the effect is persistent and
there is little elution on treatment with liquids such as water, etc. The detailed
reasons for this are not clear, but the fact that there is little benefit with
polyester elastomers or polyurethane using an aliphatic polyester in soft

30 segments suggests that it may be due to coordination and trapping of metal
ions in the ether portion.

Resin compositions of the present invention can be extruded as they
stand as sheets, films or fibres, and can be made into injection moulded
products having antimicrobial/fungistatic properties, such as wrapping material,

35 wall paper and clothing, etc.; or they can be used in compounds with other
thermoplastic resins. Other thermoplastic resins with which the present resin
compositions can be compounded include polyethylene, polypropylene,
poly(viny! chioride), polycarbonate and ABS resin; they can also be used with



Wthin the present invention the antim crobial/fungistatic agent is
conpounded in the proportion 0.05-20 wt%w th a polynmer containing a

pol yether. At less than the lower limt the antimcrobial/fungistatic agent
has little effect, and at nore than the upper limt it is difficult to
di sperse 25 adeg‘uately even when the present resin is enployed. There is
good di sper sMP744387i n" the present resin conpositions, and RARERTEI6Yly the
effect is persistent and there is littde elution on treatnment with

i quids such as water, etc. The detail ed reasons for this are not

clear, but tPEef AB3iNE uith (wRIFR it ds [GiHiCLE WeRRMPOUGH 3D antimigyopialffepgistatic

el astoners o0¥ggadl yur et hane using an aliphatic polyester in soft 30
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paper and cl é)

t her mopl asti'c "8§| hseaﬁ ﬁgfsiahgr%ggegtm &% 88? ﬁ'§eaﬂ ok \R/HFctl’i‘efrHQp%rsé’ge'ﬁtsm
resin cARTRReStiems fipally HebtathedoutitRid thacldudatipol ¢fetigiveee, containing 8

pol ypropy! ensalyether phRbivi(as 8xbnstiuent d@)t, thaeliy saad@ it &1 RRdrARS, LWRs§RY; dngey
can al S%€26%§6dpéﬂé Qy weight is more des.}’é‘B;e?” 44387

PCT/ EP9 ot her
resins with whi chPfiPrj SNVt 2RLPYIdEBS o APYMRIY Sf PARNEHNG &Q%tﬁf UHEeviolat ¢
agent . absorbing \igamts$,t hydrolysedresistpouirdpcbweird, hcaloatings (dipes npigmentss

resin, it i %ntnstatzﬁ@?ér‘it@bh@chﬂ%‘i cgngécfbrpaérklg J?Ywu‘éﬁ'aghgg ents, crystallization

antim crobi al ent an cont a| ni ng
a pol yet her ‘Hﬂg}oﬂ Rs Eﬁ*?se??twgﬁf:a’ﬁtrﬂ tre(l%aée agem%oﬂ%ﬁn G‘y%”ﬁl apdotiaTet s
of the th®r metirdingi idsest, cbo besinzarporuediak ywill into desnraishpositibes of the

antistatic FHr@@éHtt inQ8n8bE WiRhinNARges WRichh&ill RSt THRiRS i 6m! 8% Broperties of
conposition I; é%élna{og‘éﬁl ned, that the quantity of polynmer containing a

pol yet her ch tfcﬂ uent unit that is added is 1-15 parts by
wei ght; and 10 2{Bxppelesks by weight is nore desirable. Pri or

known anti oxi dant Thetpreseral ipgérsiqr svamuaxhgda@e:@hacetelltbfrayib@ldw by means of
absor bi rb?u AQLRB SimfekE, Obé(ts ngadigsd §Ba§1 tﬂ?r;ﬂ\égérﬁ’ irRRARPR! ﬁgﬁo€ cﬁé?ﬁtct d to.

pi gnent s static agents, electrical conductors, crys nucT eati ng
agents, crydhgs§ Pé’é‘?r on

Example 1
The polyether/polyamide block copolymer Pebax A (Elf Atochem) was
dried, and then Novalon AG300 {an inorganic compound (zeolite) carrying silver
25 ions, mean particle size 0.7 yum, made by Toagosei} was compounded with it at
8 wt%, dry blended, and extruded at 200C using an extruder fitted with a
mixing screw and a 3-mm diameter nozzle at the end, 1o make peliets PEBAX A
is made of PA-12 blocks of Mn 2800 and Polyethylene glycol {PEG) blocks of
Mn 650. This composition was mixed with 7 times the quantity of the same
30 Pebax A, and after blending the pellets to give a final content of Novalon
AG300 of 1 wt% it was extruded into a 20 ym thick film in an extruder fitted
with a T dye. The film obtained was a light white colour all over and there were
no visible particle agglomerations, showing good dispersion.
Example 2
as As in example 1, 8 wt% master pellets were made and then these were
diluted 8 fold and a 20-m Pebax 1041 film was made, except that Seebio Z0O-
100 {inorganic compound without silver ions, mean particle size 0.4 m, made
by Hoyu Systems) was used instead of Novalon AG300. Despite the fact that



pronoters, plasticizers, lubricants, rel ease agents, flanme retardants and

flame 15 retarding aids, etc., can be incorporated at wll into resin
conposi.tions of the present invention within ranges which will not
detract fromthe properties of the present invention.

[ Exanpl es] WO 97/44387 The present invention is explained in corwEmyezsdrr s
bel ow by neans of 20 enbodi nents, but needless to say the present
invention is not restricted to t hese al dne. Exanple 1

The pol yet her /tpel paen dearkitlec kize opb IthersantPaicacbidl/fURGfstdiocgenmy was ca. 1/2 of

dried, and thegodmd! ABny ?’é%uéagglmraaahgmwg (zeolite) carrying
silver 25 1ions, ne n ’[%a cle size 0.7 [err]m nade by Toagosei) was

conpounded with it wt % dry bl ended, and extruded at 200C using an
extruder fitted wt HV'H?” NOVﬁiOﬂ ﬁ@ Vs hiended- withdPabex e atod Mvtawvitheut

end, . to make naMnie:thnPEBAXpAuers ah@ 5820 Onh MAck 2filh ogks Sadbhd?eey ang the
ney Y] e SRk (e s RG BrClnowen Yhe S3the JBUCEBRRRE L B ckEmAR £2¢

with 7 tinmes t I"'en
pellets to give a fﬁh%ﬂ‘p ft efe COMAWBISAN GFamp eSAGS of 1 Ww%it was
extruded into a 20 pelsax m cphlyﬂ(hén/bmyamn@élbmdkrmyrhert teachmple 4) Peimere P-

dye. The 1! megsl ApBRAwBRAddEN bk BofBl Al Aldae0\/ AYbIdICERaMBIE 5,

no visible part | cl ag%SOome I ONns W?)Gq | sSpersi on
Exanpl e 2 15 Pelprene Q1 (Qlygster/oolvest %!st%w PereeBader Byndr same
t hen t hese wercempanydi Cotrgdiri8ofh olEtampde a120-TmyIébba>Urﬂzﬂ¥hhef|E3ﬁm ipaligether

except that S‘?ﬁ@ﬂh@n@%ade byl'ﬁgyc(ﬂd]oé%ﬂl_%lﬁ @)OHF@LE"I@SWA'[ W&esﬁbl’ \ffétHaPBSmade
mean parti cl €

Noval bn AGS00 BYISEE e FhERrag, Comaafison Examivie 3 Waggyigefl Jasigsd of PebaX A in
PCT/ EP97/ 02602xample 3, blended with Novalon AGZ330 at 1 wt% and; made intg & mpanfilm

mrt : cle sisze c@fnﬂrh&\galﬁfﬁé esgedhival pbiyRBIrStAL itise zslgmt prétedtde ab/ A ekample 3;
oen. Roval on SLB5% DELE EASLATRE AL bR Gl SIARY I Hlessic01 an, ramBHTPI G
mast er pel | et $IMARdDE 20 AAHEPRAIPRRI LA WaES Hiaihle in F'é%toﬂ?efbﬁi'”t‘%eNOVA ON
extruder, the AGZ 30 mas &igamicbeiad atiiide Saggergdodl 1iliaspeGsSBOd aad contekdnyse
1. 2in RS0t 16 siRrerCONMPari son exanples 1 - 2
20 These films were cut into 50-mm squares which were heat-sealed on 3
sides to make 10 small bags from each sheet. Of these, 5 were cleaned by
immersion for 3 hours in warm water at 60C, followed by drying. One
strawberry was put into each bag, including the uncleaned bags, and they were
left at room temperature. No great change was visible after 10 days in
25 strawberries in bags made of film from polyether type polymers, whether
washed in warm water or not, whereas strawberries in bags of film from
polyester type polymers washed in warm water were slightly black after 1
week, and produced a slightly greenish white mould after 10 days.
Example 7
30 A polytvinyl chioride) resin composition was obtained by compounding
poly({vinyl chioride} 100 parts by weight, dioctyl phthallate 35 parts by weight,
an epoxy plasticizer 5 parts by weight and an organotin stabilizer 2 parts by
weight with 10 parts by weight of the master pellets of example 1 based on
Pebax A with 8% Novalon AG300. No agglomerates were seen in 1-mm thick
35 sheets made by pressing, and the sheets showed good mechanical strength and
antimicrobial properties.
Example 8
100 parts by weight of ABS resin (Toyolac Perel TP10) was blended and



Pebax A (pol yet her/pol yam de bl ock copol ynmer, exanple 4), Pel prene P-

55B (pol yet her/ pol yester bl ock copol yner nmade by Toyobo, exanple 5), 10
Pel prene S-1001 (pol yester/pol yester block copol ynmer nade by the sane
conpany, Conparison Exanple 1), Toyobo Uret hane E3080A (pol yet her

ur et hane nmade by Toyabo, exanple 6) and E1080A (pol yester urethane nade

by the sane%?f%‘é?ﬁ?, Conpari son Exanple 2) were used inst eBETEFSRHMRx A in
exanpl e 3, blended with Noval on AGZ330 atgl W % and made into 25 [err]m
film15 conprising t respective pol rs by the sa rocedu as in
exanpl o 3. Potetsd iy A% RERE I Welar oot Y FostenBSUSR PHePiRiE s ARsY S

Ur et hane E1RSmX A withf8Yanbovaian AG3QAr endlirjeatioh oney!ded 0o givee el v tliek | n

the other f4dqwe. N erates viiré iaiBlehidstrd iRALIINg eheth Z&hicH shbhdDiaseT
(1,3 [err])_as A&S% aréﬂhcor&taltns.alslol ‘ ginc in addition to silver. 20
These fil msmﬁg'?%n'ﬁ S 0N Th Eﬁ'ﬁ&?%g HPPER'SRer e heat - seal ed on 3

si des toSmake 10 IBemgfitsrigiherinventiatdh sheet. OF these, 5 were cleaned by
i mrersion for 3 Ixyiesplaihedaabovweaiber means e, theoplesedinvgntloyiings poesible to

Strawberry YasiPUinbM &80 Bady | ﬁg&gﬁmgnkhemcl BARFENAIRES: mtRfahipay

wer e I .room tenperature, ) great change was VI Sl

days in 25 PrOPREifSer? i"‘é@gﬁr?”b%@ﬁ“ﬁ’é‘b@a fungistatie @AMt horypdidigrersgd @nd has

pol ynmers, wdreetfect whichwastetstsifor adomg wateer or not, whereas strawberries in
bags of filmfrom pol yester type polyners washed in warm water were
slightly black after 1 week, and produced a slightly greenish white
nmoul d after 10 days. Exanple 7 30 A pol y(vinyl chloride)
resin conposition was obtained by conpoundi ng pol y(vinyl chloride) 100
parts by weight, dioctyl phthallate 35 parts by weight, an epoxy

pl asticizer 5 parts by weight and an organotin stabilizer 2 parts by

wei ght with 10 parts by weight of the master pellets of exanple 1 based on
Pebax A with 8% Noval on AG300. No aggl onerates were seen in 1-mmthick 35
sheets made by pressing, and the sheets showed good nechani cal strength and

antim crobial properties. Exanpl e 8 100 parts by
wei ght of ABS resin (Toyolac Perel TP10) was bl ended and WO
97/ 44387 PCT/ EP97/ 02602

6 pelleted with 10 parts by weight of the naster pellets of exanple 1
based on



h 8% Noval on AG300, and injection noulded to give a 1-nm thick
gﬁlﬂmﬁyam"ﬂ ﬂt es were Vvisi L= Mg sheet, which showed
rength and M o oby rties. 5 [ Benefits
of the invention] As expl ai ndREFMBERR, by leans of the present
invention it iwoRaasiPle to ob pl'astic resin conmposiEPyumenzwi t h
out st andi ng nmechani cal properties, in which an antim crobial/fungistatic
agent is well dispersed and has an effect #&hich persists for a long tine.
7 [Caim1l] Ther nopl asti c resCrigmgnposi ti on characterized in

that an ant i m crobi i (unolst b findBe0hc! efO TAMIMRcrdr AR Hat ad

pol ymer containing a lzlé_';her charn"as a co
pol ymer is at PEHBYCrgRBl/EENAisL3EG 4990% is rOMpQusledpat] O Q2P Yoy utittua aplveRe

copol yners andcaﬁ{amihb%rMl?émstcabnrbbs)ﬂkcdh@ﬂﬁmﬁmﬁﬁt [Caim?2]
Ther nopl astigc resin ;:[ht' the@ﬁ}%%'iéjétfp rbQnCeBhih rtlo?\haar&%}%é ﬁ&' ntlhzi‘t
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[Claim 4] Thermoplastic resin composition characterized in that 0.01-4

parts by weight of an antimicrobial/fungistatic agent and 1-20 parts by weight

15 of a polymer containing a polyether chain as a constituent unit are compounded

with 100 parts by weight of a thermoplastic resin.
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