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Mat eri al having anti bacteri al

and anti fungal

properties The invention pertains to a synthethic

WO berowah@st i ¢ pol ymer materi al,
or shoe or materi al
shoe,
anti bacterial and an anti fungal

especi al | y a PEI/RRID6/066947

for the production of a garnment or
contai ning a specific.gonbination of an

agent, to the use of

these agents in or on a garnment or shoe for the
Matepr venti onofto or ;and ti nd to a corresponding
HR ey gnipacleral ana 2 i &fe2odor and tinea
protective garnent or shoe. The use of certain
bi ocides in garnments directly worn on the skin, or
The isherdonhpasaine ¢ma gythetbiedhérseplddfe pdiQbé7 Matevial, e3R89y algarment

or shpe\/o\pm%%%%?l%gﬁegérgg l?cgir%ﬁ ngéé \ﬁimﬁ 3? %Igog%, %]érrltgm%{é?al g%cﬁi@%om bination

angi Ci age A-

of an361iB8&etiad act@s anlimhgalisgeot, br theiuse cbthes@agents in or on a garment or

t.he I 1 C CO i L1 on nt al nin ilver- ed ,
shoo PR ARl o R AR L anG RE BuPesBafGtatEhs P hyoaucton
of ancaior andhtimsesEroteetve gantent alslodazol e as a sil ver ion

trappi ng agent. Feet can snell as the foot sweats

while it is trapped inside footwear. It is the
The us# efrcadhindripaifestim gsmendnigdifetly awosn ah tregskin, bhshossthas ibaen

t hat,_cause y I weat gl ands, .t han
propdd G5RHS 177G 100 EY) BN R, SatEBhadh P LA o
phenplioéushyicighl ajentsafor pesesingpeathere EPFA-K8628§85daachen thdie

._hands ue t ei ng.encl osed in foot. r... The b ria .
aisc G of Pl Peiel g BouPisor Do B 2 el el i it Boia
agenb chaly be(re\syntati [yl additjpordf aredaarbase Soch ax timbleadazateeas a silver ion
tra cleriae St aphyl ococcus aureus, M crococcus spp.,

PR ygﬁebact erium spp., Propionibacteriumspp.; fungi of
speci al inportance include Trichophyton nentagophytes,

oo S BUBEI bR RS 05 PRAY | RSB, it o
thesatveb fadiors @longiwih bactgiia thadbeause thasmell. feeshavel racreswasiat dlands

' [ I , I .
nan S o Ko, ST AR P ORI e
can @r thpémahgs) due to being enclosed in footwear. The bacteria inter alia produce

isovaleric acid which causes the odor.

Of special importance are, for example, the bacteriae Staphylococcus aureus, Micrococcus
spp., Corynebacterium spp., Propionibacterium spp.; fungi of special importance include

Trichophyton mentagophytes, Trichophyton rubrum, Epidermophyton floccosum.

Athlete's foot is a common condition in young people and adults. The fungi grow in warm,
moist places with the result they are primarily a problem for people who wear tight-fitting

trainers or don't dry their feet properly.

In order to reduce odor (malodorous; bromhidrosis) or fungal growth (e.g. athlete’s food,
tinea pedis), especially in garments directly worn on the skin, or shoes such as sports or
working shoes, further means are required, which effectively reduce odor and prevent fungal
growth, while at the same time do not cause problems with respect to skin irritation, toxical

effects, discolorations etc.
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In order to reduce odor (rmal odorous; bromhidrosis) or
fungal gromh (e.g. athlete's food, tinea pedis),
we@speoiridy in garnents directly worn on the SRCTIEPIING/066947

shoes such as sports or working shoes, further neans
are required, which effectivgly reduce odor and
prevent fungal growth, while at the sanme tine do not
cause problens with respect to skin irritation
toxical effects, discolorations etc.lt now has been
found that a conbination of an antibacterial agent

It nowihbB baer fougd thale @Muﬁleﬂmhmummrub@gmewith a fungicide

overc pro t hu ar.en
acvaplGp R Mo DpBepald et be Hrekie iy s pRAETGA affmenter
footvidar SespBtibtyadistiocafaviey bntisicaiitl arld thegapt-ofRr=sives|.as Bhi-tinea
anti bacterial agent (a) useful in the present
ProPeli&¥nt i on mainly is a phenolic antinicrobial conpound
of the formula (1) wherein nis O or preferably 1, Ri
r n.or,_ chl or R3.i s hydroxyl or
he & eEns Gperly @ SN 7 Hop PRSIy SRET BTN Rr gen or
a phetiio aatimidiobia cbyigoydf tha@femeiai(y a direct bond,
-NHCONH-, -CH2- or preferably -O . Preferred exanples
for the antimcrobial conponent (a) include
2- phenyl phenal ,
2.4.4‘-trich|ord?2 hydrox -dlphgﬂylether
4, 4" -di chl orlo-2-h oxydipl
2, 2" - met hyl gnegs bi -chloro h , (I
4-(2-t-butyl %
(4-ch|oropheny| 1-(3, 4- dl‘hkoroRphenyI) ur ea,
2,4,6-trich|oro§ﬁenol A silvér i®n rel easing agent,
e.g. a salt or silver conpl 8x salt such as AgCl,
AgNO3, Ag2SO4, silver-zeolites, silver-glass,
ShhdEf- zi rconates, nmay be used as additiona

ant|n1crob|al
n is O or preferably 1,

Rs and R, are hydrogen or chloro,
R3 is hydroxyl or preferably hydrogen,
R4, Rs and Rg are hydrogen or chloro,
Ry is hydroxyl, and
X is a direct bond, -NHCONH-, -CH,- or preferably -O-.

Preferred examples for the antimicrobial component (a) include

2-phenylphenol, 2.4.4’-trichloro-2’-hydroxy-diphenylether, 4,4'-dichloro-2-hydroxy-
diphenylether, 2,2’-methylene-bis-(4-chloro-phenol), 4-(2-t-butyl-5-methylphenoxy)-phenol, 3-
(4-chlorophenyl)-1-(3,4-dichloro-phenyl)-urea, 2,4,6-trichlorophenol.

A silver ion releasing agent, e.g. a salt or silver complex salt such as AgCl, AgNO;, Ag,SOy,
silver-zeolites, silver-glass, silver-zirconates, may be used as additional antimicrobial
component, e.g. in a weight ratio from about 1:9 to about 9:1 relative to present component
a). The silver containing zeolites may be those described in U.S. Patent Nos. 4,775,585,
4,911,898, 4,911,899 and 6,071,542, the disclosures of which are hereby incorporated by

reference. A zeolite is generally aluminosilicate having a three dimensionally grown skeleton



10

15

20

25

30

conmponent, e.g. in a weight ratio fromabout 1:9 to

about 9:1 relative to present conponent a). The silver
wa@onvainicag zeolites may be those described i nPCI/BP2006/066947

Patent Nos. 4,775,585, 4,91 1,898, 4,91 1,899 and

6,071 ,542, the disclosures_.g9f which are hereby

i ncorporated by reference. A zeolite is generally

alum nosilicate having a three dinensionally grown

kel etonstru ture an nte .
struclg PResS o Hby [ 65D Yed Bl Abaky SRR AP D ALO; as a
basudoamesem Ml%b%sﬁnik/lah&@f éﬁcﬁlﬁhgea&ﬂ‘e ;n@tai &mcﬂamg e@m@nymteabn ofa
t he n non e
mongylby R ¥ alepnetEh gl g dE iy R O Brrebp f s 4 goeffcient of
the neaéladxidexy isSa Boaffgdritiof biRdH; gaﬂ zti©vhemeider okwaler ofycrystalization. The
S and, zZ

t f th f t f .
zoolf3yababed apPonTh HeesBPral § iR ienton e dsoeciic
surfabb@rea{dflamga&’ptﬂm% of the present invention have a
Morept?rgﬁ%érplp %a%ﬁéfp%ﬁ%}%&é% ? g) a[ﬂcbleo 5 hly%gorgg//oqphenyle%er 4 ,4'-dichloro-2-
hydr&yﬂtpﬂlen;ﬁléthélhQ(Z‘-ﬂ?&lylérbé(;ﬁl@-((éﬁcldbmmfeﬁbh}t31@4’-Chlorophenyl)-1-(3,4-

.4, 4" -di chl oro-2- hydroxydi phenyl et her,
d'ChIQ':OZOh-eﬁﬁ HA%ne- bi s- (4 chl or o- phenol ),
3- (4 chl orophenyl)-1 -(3,4- dichloro-phenyl)-urea. The
I t f ul [ ti
he &gl ey ?J%ﬁ@aks?ﬁ?? BRSSP Pagrgzole

fungididds ftiafondsk 2 |4atsts @y Rytino)pghinneises, iissmibzainoh furgitides, 10,10™-oxy-
- oXybi s- phenoxyarsen, zinc

bis- pb???qiyﬁf%ﬂeimca@ﬁ%h'?ﬁ'%azol e fungicides useful are, for

exanpl e: carbendazi m

met hox bon m np- benzi m dazol [ CAS: net hyl
BendBEHIS MBS o Giee B BRRAPE: Rog. Mo 10605 31-7])
carbértia2ipe (g Bloky daSpylatnifictbéididalMI[CAS: ictan b aazelicizol-2-
Reg. No. 148-79- triazol es useful are, for exanple

ylca&b@m@i@nﬁ%l N@(ﬁzfao]i?r% -@)ichl or ophenyl - 4, 4- di met hyl - 3- (1
th.abgbfaf_%&ei[_c%ﬁ gf(gltrﬁlé%ol?/ ; W‘ﬁtb'&?% W@J}%%HR%QONO[ A$79-8];

, 1-di net hyl et hyI ) - 1H-1 ,2,4-triazol e-1-ethanol, Reg.
triazdlSs us:,LeQLJ?ISa%é'fgr(séx%]n?p;le:
tebuconazol ((RS)-1-p-chlorophenyl-4,4-dimethyl-3-(1H-1,2,4-triazol-1-yImethyl)pentan-3-ol
[CAS a-[2-(4-chlorophenyl)ethyl]-a-(1,1-dimethylethyl)-1H-1,2,4-triazole-1-ethanol, Reg. No.
107534-96-3]);

2,4-bis(alkylamino)pyrimidines useful are mainly those described in WO 05011758, i.e.

compounds of the formula

G1
G, | XN
(I Gs\,? N/)\N/G4 :
, !
wherein

G1 is C1-C1zalkyl or C6-C1oaryl;

G, is hydrogen or C+-Cqalkyl; or G4 and G, together form a radical of formula



2, 4-bi s(al kyl am no) pyri m di nes useful are mainly those
described in WO 0501 1758, i.e. conpounds of the
wo eoomobaievherein G is G -C 2al kyl or C6-C OBCHEP20@BR066947

is hydrogen or G -C 2alkyl; or GL and & together
forma radical of formula- A4.(Ma) , wherein G and G
are each i ndependently of the other hydrogen,
d- Ceal kyl or G -C al koxy; G3 and Gb are each
i ndependent|y of the other hydrogen or CrC 8al kyl; G4
issOC ZonyI unsubstituted phenyl, C6-C Oaryl,
prefe & C7- C| Oaryl; C6-C Oaryl - C| Coal kyl ,

(lla) hydro C 6awhksrein di -G - C 6al kyl am no-Ci -C 6al kyl ,

o 6a|ky|amno G- Oal kyl, -(CH2)2-(O (CH

(CH2) 2- (O (CH 2)2)1 4-NH2; &G is CC

o R e 5 A B o

Gs amtbﬁ@a@ eechﬁraIdpﬁhaentiycmf (De—c(ﬂuﬁwyld;dgenqmalkﬂo (CH

c. s gkt ebsiulilipheni S LCiadl pidieted Eac, Ay € 8 -

3 Cealkyi mgdnody1¢e-CehI®xladlE<]§1h@Aaé¢ya_nmnm€1@realhyir mbmm@eglkwgmmo -Ci-
Cealyf Pl G R PSR SRR IR Y e userul
o T so?ann?'azoﬁaﬂwﬁgm&%‘)'deﬁm% on
di_C%(’):/%Wl?ﬁﬁ'lﬁé;bogg%%%w#\bbs %hgéﬂlffrbf] 6a%/a’tl élonﬁnovvn as

0 lt. Preferred
_(CHf%z_EGé (glﬁge}spgl_'e&]t L@q%eﬁ?g 052)1 uc%gn azol , zinc
10 Gs alpc}’fh gﬁa/B 8: arkd B; %S&Wer %rhﬁ@%ﬁ?cﬁa ;B\%er%'r%" hexamethyleneimine or

|ch oro-N-n I sot |azo
morp@oh]nebrlrg Hipicpl g)gﬁnmjgz:pgfra ﬁb@(ai@ylammpmyﬁm]ddlqsmj? of the formulae

©\”u

(Ilb)

H,C N N CH

15 (llc) o
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(M), (MJ); especially thiabendazol, tebuconazol, zinc
pyrithione. Single conpounds or m xtures of each
wae@eoposand nay be used. For exanple, using a PCT/EP2006/066947
conmbi nation of a phenolic antibacterial and a silver
conponent may provide furtheg_advantages, e.g. as
described in US patent No. 6585989. O course, one or
nore further conponents nay be added sel ected from
zi nc oxide, copper and copper conpounds, silver in
gehecal such as colloidal silver, silver nitrate,
sidv Hphat e, silver chloride, silver conplexes,
metal - contaj CHeol i tes and surface-nodified
net al - cont af ni g zeolites, as described in said
pat ent . Conpongnts a) and b) are preferably used in a
ratio ranginiNfrom0.5 : 20 to 20 : 0.5, especially a)
b)) ina réﬁi} from1l : 10 to 10 : 1. The total
(ldy amount of conponent:s a) and b) preferably is in the
range from0.01 %to 10 % especially 0.02 %to 5 %
by wei ght of the treated garnent or shoe or
corresponding naterial. The antim crobial m xture of
conmponents a) and b) exhibit good |long-termactivity
and a ¢ ol toxi col ogical profile. The novel
antiﬁkpﬁ i fiixt ure of components a) and b) may be
|ncorbora|ed into a plastic resin prior to its being
manuf act ur | g process such as rotational nolding,
fiber spimmpng, etc. The mixture of conponents a) and
(le)D) is able t (Ol )r$iHand . demandi ng pr ocessi ng
condi tions such as high'tenperature, e.g. tenperatures
greater than 2000C. Consequently, the invention also
pertains to a process for the preparation of an
antimcrobial material, especially a garnent or
isothfagolineedungictes wesfd ere éor éxampleat an anti bacteri al agent
2n- AR08 o B e BRr S hREin o 3 $BRFlord Rinc 809
isothi@zelgmdionat i on of an anti bacterial agent (a) and an
anti fungal agent (b) for the

zinc pyrithione [CAS Reg. No. 13463-41-7] is also known as 2-mercaptopyridine-1-oxide zinc

salt.

Preferred fungicides are thiabendazol, tebuconazol, zinc pyrithione, 2-n-octyl-4-isothiazolin-
3-on, 4,5-dichloro-N-n-octyl-isothiazolin-3-on, a 2,4-bis(alkylamino)pyrimidine of formula (lib),

(llc), (11d);

especially thiabendazol, tebuconazol, zinc pyrithione.

Single compounds or mixtures of each component may be used. For example, using a
combination of a phenolic antibacterial and a silver component may provide further
advantages, e.g. as described in US patent No. 6585989. Of course, one or more further
components may be added selected from zinc oxide, copper and copper compounds, silver
in general such as colloidal silver, silver nitrate, silver sulphate, silver chloride, silver
complexes, metal-containing zeolites and surface-modified metal-containing zeolites, as

described in said patent.
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production of a garnment or footwear. Exanples for the

materials such as plastic resins polyner substrates
we@onrogEds Wi t h anti m crobial activity accordi neCT/BP100€066947

present invention are: 1. Polyners of nonool efins and

di ol efins, for exanple pol ypgopyl ene, polyisobutyl ene,

pol ybut - 1-ene, poly-4-nethylpent-1-ene,

pol yvi nyl cycl ohexane, polyi soprene or pol ybut adi ene,

Com s et S 2ex Pt wesd o cetinefim ot 216200,

espe@illy ayad)liry a eatio flugn cr oRBioi 1oked) , for exanpl e hi gh

density pol yethyl ene (HDPE), high density and high

nol ecul ar wei ght pol yet hyl ene (HDPE-HWN, high density
The @l atlolUhiedficgmponéras u) atid M\mrgféfam@isymriéyrb&gkﬁrom 0.01 % to 10 %,

espe '@f@@? )\/gc\? %mff@'“ér@‘ ?’E%ﬁé{ea l en BéHEF‘?%FSPO”CYV”Q

maumglyethylene (LLDPE), (VLDPE) and (ULDPE) Pol yol ef i ns,
i.e. the polynmers of nonoolefins exenplified in the
precedi ng paragraph, prefe rably pol yethyl ene and
The @ﬁln}ﬂ@rbbl@yinemﬁe of admpendpitPadreich)xhidit igbed eng-te@mdctivity and a good
{ .e|8e0|al % by the follow ng, nethods: a) radica
oxXicIgBIGAR PG i on (normal I'y under high pressure and at
el evated tenperature). b) catalytic polynerisation

The §ah Ao r e BT ohS AYBRO 7% B pgTRte pto @ plasii
rest&ror aslits bt|3' ing |rr%nu?éi¢&ﬁ©g rp%@ss sustuas P@taﬁt&l‘éemmmg;) fib&ogpinning, etc.
ne |

The bleat SoteBrats af 4R BF e iRt g iGTane piogesyjrg conditions

suchaRtHigh tetipgtaurehaly. mpebRuRk ighitedtha®20cCcoor di nat ed.
These netal conplexes may be in the free formor fixed

on substrates, typically on activated magnesi um

Cons@lalhaﬁtuydme ibvenBioh HIE6 IpkHains Qbrd&@ss fb'rth"@ ;ﬂ@pe@r@tléﬁ bﬂ emiht.m.crob.al
oxid hese catahysts W¥ sol ubl e or 1nsQ

mate{'ﬁbeﬁ&ﬁ CiA @i SRR NPT HRRINVE CW@C"E%&%’I g dhat ap éﬁ“??ét?[?éage”t and

an aﬂﬂuﬁd&?ﬁ@@it‘é@%eflrﬁbd élﬁ)V@@hM&E(é) sad (U)Bré)lhcérﬁébﬂalttﬁftherem as well as to
activators %Pf e used pical ly nmetal alk

the USG GF P GeTDINAE? %W‘Paﬂﬁﬂ @Sgnt( 1 a%ﬁWP”@?@"éﬁ (*?)rfo”he

prodii@foftlof a garment or footwear.

Examples for the materials such as plastic resins polymer substrates equipped with

antimicrobial activity according to the present invention are:

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po-
lybut-1-ene, poly-4-methylpent-1-ene, polyvinylcyclohexane, polyisoprene or polybutadiene,
as well as polymers of cycloolefins, for instance of cyclopentene or norbornene, polyethylene
(which optionally can be crosslinked), for example high density polyethylene (HDPE), high
density and high molecular weight polyethylene (HDPE-HMW), high density and ultrahigh
molecular weight polyethylene (HDPE-UHMW), medium density polyethylene (MDPE), low
density polyethylene (LDPE), linear low density polyethylene (LLDPE), (VLDPE) and
(ULDPE).
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al kyl oxanes, said netals being el enents of groups Ia,

Ma and/or Ma of the Periodic Table. The activators
woren7loe4n®di fi ed conveniently with further estBCT/EP2006/066947

ether, amne or silyl ether groups. These catal yst

systens are usually ternmed Phillips, Standard G|

I ndi ana, Ziegler (-Natta), TNZ (DuPont), netall ocene

or single site catalysts (SSC). 2. Mxtures of the

mer s, ment i oned, under , for ex e m xtures
Polv IR F boyP RYTIRE Y BENGP B PREESS ol o besyiTsncergprenn. prefe-
rablypsdlyeihianecaed pbgpropyien®| eanPb¥ bk¥dared by ifidnt aat especially by the
m xtures of different types of polyethylene (for
fo”o"e'Q%rfB?Eo #PE/ HDPE) . 3. Copol yners of nonool efins and
diolefins wth each other or wth other Vi nyl

nono for e ene/ ene copol rs

Ay RHES s isg ot MsBm i R PE Rl praebi ek S g G gperature).
thereof with | ow density polyethylene (LDPE),

b)g:)g | ene/ yurtger]ﬁgf%gs,lgggg c%(rg/ﬁgfh@g eEgA Ialﬁgto)He Irr%%re than one
et hyibten@f/dmwvbp\a@wly e /el of&hdﬂ?bﬁdstﬁé metibyTHERB heRals usually have
copol ner s hylege/h tene C

e RS ia B G Ry b BCsu, R DR sy Plegheiaisaxesters others

COPSthiiE® kyls: taReh fIB &Ineltk [ap@d Efdt PayPEWER S of &-ddordinated. These
et hyl ene/ nor bornene Iike COC), ethylene/l -ol efins

copBfighePaPlexae meay ke 1. B]eefrs%h 1PN R fixef 291 SUPHIalPs, typically on

pr Wb@t@&n‘%@n@&hﬁ%l&ﬁi@ohﬁéﬁﬁhﬂu% chiohyd, yduﬁﬁ.ﬂé ioP @MESBXide. These
copol yners, ethyleneIV|nyIc%cIo exene copol yners,

et ARV A3y e selhhlp 4 dn {ibePolaperipelelt mediu- The catalysts

Wtéh%%é’us’ﬁdﬂﬁﬁtﬁ@h&@l@é§ in A& Iﬂaﬁlyﬂféﬁéé{tidhydr f@@l@ér@cﬁvators may be used,
yners or ethyl ene/acr C .ac ol ymers

t hetVP'C%'B(Irf‘%tak?'E\H%r’?%‘?té hy&Ed%/%Imet%@”iyePﬂ e5rapis! @J{(yl OX'deS or metal

et hykygsnyk tdaidmeryd S@ﬁ%@%@]tﬁbﬁ@%@%hlla%nb@(mﬁ 6MABe Periodic
di c clopentadlene or et dene- nor bor nene;

mi xta%sThEraGVRIRTSIBAY P madifiag GR Ve B(n‘%‘frh@ﬁhﬁh%st% #fher, amine

po'd’rr@E/ISetﬁ@rnér‘oQ;B@dl'HeBe bbtaﬂ@ﬂgft%terhé)rar@ﬁﬁmﬂbftermed Phillips, Standard
po rocﬁ ene/ et hyl ene _Iprop ene cog
DF@ dp %naer%eg)erni//f\lag%)et N (%W?ﬂ%ﬁ-} Il qgvg\)or single site catalysts
Dgp hyl eneacrylic acid copolynmers (EAA), LLDPE EVA,

LLDPE/

and alternating or random pol yal kyl ene/
car bon nonoxi de copol ynmers and m xtures thereof with

2. Mplives oPleYdB/nders nfntiBXd@hdr 1), for example mixtures of polypropylene with
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and
mixtures of different types of polyethylene (for example LDPE/HDPE).

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers,
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers,
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, ethylene/vinylcyclohexane copolymers, ethylene/cycloolefin copolymers (e.g.
ethylene/norbornene like COC), ethylene/1-olefins copolymers, where the 1-olefin is gene-
rated in-situ; propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethylene/vi-

nylcyclohexene copolymers, ethylene/alkyl acrylate copolymers, ethylene/alkyl methacrylate
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pol yam des. 4. Hydrocarbon resins (for exanple C5-C9)
i ncl udi ng hydrogenated nodi fications thereof (e.g.

wo 20Riofi4e6 s) and m xtures of pol yal kyl enes andPGI/BPING6/066947
Honopol yners and copol yners from1l.) - 4.) may have
any stereostructure including.syndiotactic, isotactic,
hem -isotactic or atactic; where atactic polyners are
preferred. Stereobl ock pol yrrers are al so included. 5.

t t h | t
copolyG1efs TR 150 RIS SO e TR RGRAT g sePalygers and their
salts (P Er®r $5 d/enlasset@rpfdiwmryldﬁ)dthmmtﬂh Cprmyﬂsm@eaﬁd a diene such as

nexagp1 R oRRAC I, e P AV P TR Tl GHAKANES B Sy gopolymers

with Ohe ehdtiér Sidwienpolymespyibntiingd éne) abdvayior kk@hpleyolypropylene/ethy-

one Sl lepRABhLenFopand f1 L At hpcene, and 0L VB cinytene-

acrylfi:ta?:rceoﬁdlytﬁér‘d NEAANALIAEIBY AY DICD I /EAIA 8nd alﬁeﬁﬁétmblcﬁ random polyal-
i sotactic or atactic; act i

at
ler B o B RS S gAY Cnar Wit o A Hiege. for example

polydmaide§opol yners i ncl udi ng af orenentioned vinyl aromatic
nononers and conononers selec ted from et hyl ene,
propyl ene, dienes, nitriles, acids, maleic anhydrides,

4. Hﬁﬂr@darﬂbcdﬁﬁesmsi iyl exxmaliat®-@pdnolidiyd hedrogenated arfodifications thereof
s and m xt ur es ereof, for exanple

cryli rivativ
(.o deind b PPt PebPkumisSaifRahicr i1
styrene/ethylene (i nterpolyners), styrene/alkyl
acry t t adi ene/ al k crylate, . . .
HomGRyVBR e 450 P IETS ek W2 s 4y SetsPafictinengiyaing syndio-
tactlcal‘\é‘QYacdle Remi-isdty ceNer atactid; whiete hfactidTpblinyibrsagre \préfeded. Stereoblock
| xtureF of hjgh inpact strength of styrene copo
POYMF e S 23RS her polymer, for exanple a
polyacrylate a di ene pol yner or an
Iene/ ro ene/ dlene and bl ock
5. Pel&i)t p p)a?%%e%@ewoé e?h))( tyrene)
styrene/butadlene/styrene styrene/i soprene/ styrene,
rene/eth Iene/but ne/styrene or

tedomarrlyMmenz At 6IRANEHRIP detNRASHAM Visy! arpirdlie geramees including
styreﬂé,m{étr?ylﬁﬂleb{ér,%ﬁscﬂﬁérb%?ﬁni}lrtélﬂbrhé’, QPSR I-ARyIRIuene, all isomers of
pol ynmers nentioned
ethyl styrene, propyl styrene, vinyl biphenyl, vinyl naphthalene, and vinyl anthracene, and
mixtures thereof. Homopolymers and copolymers may have any stereostructure including
syndiotactic, isotactic, hemi-isotactic or atactic; where atactic polymers are preferred. Ste-

reoblock polymers are also included.

6a. Copolymers including aforementioned vinyl aromatic monomers and comonomers selec-
ted from ethylene, propylene, dienes, nitriles, acids, maleic anhydrides, maleimides, vinyl
acetate and vinyl chloride or acrylic derivatives and mixtures thereof, for example styrene/bu-
tadiene, styrene/acrylonitrile, styrene/ethylene (interpolymers), styrene/alkyl methacrylate,
styrene/butadiene/alkyl acrylate, styrene/butadiene/alkyl methacrylate, styrene/maleic anhy-
dride, styrene/acrylonitrile/methyl acrylate; mixtures of high impact strength of styrene copo-
lymers and another polymer, for example a polyacrylate, a diene polymer or an ethylene/pro-

pylene/diene terpolymer; and block copolymers of styrene such as styrene/butadiene/sty-
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under 6.), especially including polycycl ohexyl ethyl ene
(PCHE) prepared by hydrogenating atactic pol ystyrene,
wo@bdoensxsed erred to as pol yvi nyl cycl ohexane ( PVEH)/EPB06/066947

Hydr ogenat ed aromati c pol yners derived from

hydr ogenati on of polyners negti oned under 6a.).

Honopol ynmers and copol yners may have any

stereostructure including syndiotactic, isotactic,

hem - otact| or a ctlc wher e C polyners ar
renegieap FRaa o s/ Ly B bR ey ar b b hend et e oy fenelpropy-
lene/@yadrle. copol yners of vinyl aromatic nononers such as

styrene or a-nethylstyrene, for exanple styrene on

pol ybut adi ene, styrene on pol ybut adi ene-styrene or
6b. w@bsdyehatdd edrematd pblgmiets térdyedofisrh \Hyaragenationr @‘n;ﬁbly&ﬁ&s mentioned

a onitr tr|I but
undel 8 edBecisly, Gebine Mo dbe B o T F ekeieecty drogenating
atactROdoNBtiréth, @ften refeysEaasaulyvirplgtioharngdPi/gel).on

pol ybut adi ene; styrene, acrylonitrile and maleic

anhydri de or nal ei mde on pol ybutadi ene; styrene and
6¢c. MRHRIgehated aompalicy ol merscoerivedt e mgd@igenatidnydf polymers mentioned

aﬁ Xlates or nethacryl ates on pol ybut adi ene; styrene
undefB8)acryl onitrile on et hyl enel propyl ene/ di ene

terpolyners styrene and acrylonitrile on pol yal kyl

acryl ates or pol yal kyl nethacryl at es rene and. o
Hom i corB bRty P 1t B LR SRS Mtactc, sotac-
tic, hami-lsoistidoxdtactes whBer fadtic\Wotyimdr ereqarpleis eS terdobRick @olymers are
| un%%r for exanple the copol yner m xtures known as
also ReldedBS  ASA or AES pol yners. 8. Hal ogen-cont ai ni ng

pol ynmers such as pol ychl oroprene, chlorinated rubbers,

ori nat ed rom nat ed copol r of

7. 9@%5&8?9'%‘% Ppwaﬁeﬁﬁ@memmewﬁ glﬁb%? PTG B PiagiRystyrene, for
exanﬁﬂe §tty+a‘n@CdH wym@écﬁ&]do@ yWeéiehor ?@?butﬁdl@rﬁ& YiyRING cﬁ’fpolybutadlene -acry-

ene and chl orinated ethyl ene chlorohg rin
Ionltrﬂ%ﬁ%oolyém%{scgwgp9ﬁgg gcryg@ﬁglgl( fi m9th66ry§wgrll|§) ot Polybutadiene; styrene,

acrleﬁlrﬂ’éJ%ﬂd Qﬁélh | ikih@ic Idfd'onC&iIWtﬁ@le ; fsBfre®X @RI rRaleic anhydride on
Z/ | i dene chl ori de,

[ oride (PVC vin
po'ytgm%%ﬂyr?n%mrw't 5004 MRS dBRETe R MARIMIge afipelybutadiene;
styreA8 dhapAbrMBEs onhsdigakadierdn s@/ier\/d Bbfdi alkyl acrylates or methacrylates on
chl oride/vinylidene chloride, viny
polybutadiene; styrené and acrylonitrile on ethylene/propylene/dlene terpolymers; styrene
and acrylonitrile on polyalkyl acrylates or polyalkyl methacrylates, styrene and acrylonitrile on
acrylate/butadiene copolymers, as well as mixtures thereof with the copolymers listed under

6), for example the copolymer mixtures known as ABS, MBS, ASA or AES polymers.

8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated
and brominated copolymer of isobutylene-isoprene (halobutyl rubber), chlorinated or sulfo-
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for
example polyvinyl chloride (PVC), polyvinylidene chloride, polyvinyl fluoride, polyvinylidene
fluoride, as well as copolymers thereof such as vinyl chloride/vinylidene chloride, vinyl

chloride/vinyl acetate or vinylidene chloride/vinyl acetate copolymers.
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chloride/vinyl acetate or vinylidene chloride/vinyl
acetate copolyners. 9. Polyners derived from a, b-unsatu
wo adoed4aeé ds and derivatives thereof such as PCT/EP2006/066947

pol yacryl ates and pol ynet hacryl ates; pol ynet hyl

met hacryl ates, pol yacryl am_dgs and pol yacrylonitriles,

i npact-nodified with butyl acrylate. 10. Copol yners of

t he nononers nentioned under 9) with each other or

ot her upsatu_rated nopo for exa

9. P\gé/tlmﬁrglqp[lyqq rom %§g8§@:w@t%ﬁg$§, ﬁgg gerlvatlve n.[t)hereof such as polyacry-

latesa&i{dy F&?Mbﬁab@l@é%)ﬁolﬁﬁ‘éﬁ}l&ﬁ@thﬁ&?l@te\é”@b@acwlamldes and polyacryloni-
acrylonitril el al koxyal acrylate or

t”bsa@HVFbWPFW?¢é¢UPHVFmﬁﬂﬁéﬁe copol yners or acry
lonitrile/ alkyl methacryl ate/butadi ene terpolyners
11. Polyners derived from unsaturated al cohols an
10. Qﬁﬁ’?ié’?e@rdtﬂh%mé’89'l“e€§em?@t§l“?9é’é‘d%rrg)a“’&'gl g Qtﬂ%rr%d’('th ¢tger unsatu-

rate&?ﬁ@ﬁ@h@rspﬂ‘lr)é\kbﬁwe éﬂrﬂ@ﬁﬂlle/ H@J@éd(éﬁené/dpo%ﬁstrs"\teﬁ;rylonltrlle/alkyl acrylate
CopoRm%wnyl stearate, yvi nyl benzoate,

Sitacryl VWIWWBM& wpte %cﬁcyrﬂq)mgylfe/\ﬁwl Wg{%ﬁ gor&lymers or acry-

lonitré/ e meéthaBBlA8bRdiens vBblymass.t heir copol yners with
ol efins nmentioned in 1) above. 12. Honopol yners and

copol ymers of cyclic ethers such as pol yal kyl ene

11. Bbbﬁﬁ\@hﬁderﬂ/@HYMMnéa@uﬂﬁte@@l@@»ols%ﬂd’ﬂhmBy|o€'ﬂ% @(%ﬂl dérivattives or ace-
yners thereof with bisg |¥Cld et hers.

tals Hagre}péc@( @xgn@@cﬁola\gmﬁoqlmnﬁwy [eetafey qqu(yggl stearate, polyvinyl
benz@@ﬂeygzswmylhﬁblea@s pBRia} mﬁbalpalyamwhmt%r%lyaﬁylanelamme as

nmononer; polyacetals nodified with thernoplastic
well %ﬁ%lﬁﬁ@?ﬂﬂﬁ%@ W'E‘c‘?‘?“l‘r‘étr%%“tﬁf‘e‘il/@s” apgve.po| yphenyl ene
oxi des and sul fides, and m xt ures of polyphenylene

oxides with Sté&;& nmers or £ an1de
12. Pgmpppl¥iRERY SP BYAR S 8 Ralkdaie alycos, polyethy-

lene BRHY Q3N Spyldiel dkRfet ®TcopOIymBRy mbﬂébﬁmtre pieglyefyltdierone
hand and ali phatic or aromati c pol yi socyanates on the

other, as well as precursors thereof. 16. Pol yam des

13. ﬂbﬂyé@:@ﬁ@ ¥a@éH G@Spoqib%&yr\ﬁ@mylfeﬁ@rﬁrﬂl mﬁk@%lyéﬁﬂnethylenes WhICh contain

di car box%%l c acids and/or from aninocar OXE/FBI c acid

ethylghe oxidec ,aeg%rﬁra:fm@ pg@/@ng{gls(rp%hﬂeq Sythethspprlastic polyurethanes
acrylaRkYoanips: 4, pol yam de

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene

polymers or polyamides.

15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi-
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as

precursors thereof.

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from
aminocarboxylic acids or the corresponding lactams (PA), for example polyamide 4, poly-
amide 6, polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamide 11, polyamide 12, aromatic
polyamides starting from m-xylene diamine and adipic acid; polyamides prepared from
hexamethylenediamine and isophthalic or/and terephthalic acid and with or without an

elastomer as modifier, for example poly-2,4,4,-trimethylhexamethylene terephthalamide or
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6, polyam de 6/6, 6/10, 6/9, 6/12, 4/6, 12/12,

pol yam de 11, polyam de 12, aronmatic pol yam des
wae@rping f rom m xyl ene di am ne and adi pi ¢ aci BCT/EP2006/066947

pol yam des prepared from hexanet hyl enedi am ne and

i sophthalic or/and terephthaliic acid and with or

W t hout an el astoner as nodifier, for exanple

poly-2,4,4,-trimethyl hexanet hyl ene terepht hal am de

ooty GERGYieBe BN B0 BRI TS, BRANPRES o " torementnec
olymuy@gﬁtﬁl ﬂtﬁyolfinef blefic @ppdlymerss ,|oriomuamsr s;hsnmo@we pbeddd yr grafted
de or ra el asto

| . 0.
clasigipts: ot Pl oPLFBeS) Jobt M obS BN gl ybOPrgpyISne aycol or
polytpwhiiédyieasgiyayl, @sevel aspblyam&iewejrlco@&lyamloseamwtaﬁedownh EPDM or

R e O e T A R R S

17. Pol yureas, polyinides, polyanlde i m des,

T AT AT R —
and shlgsenbieKyddoesaci ds and dIO|S and/or from

hydr oxycar boxyl i c acids or the correspondi ng | actones,
for exanpl e polyethylene terephthal ate (PET),

18. rp@yedneved )dbﬁ{?@l frerh ieilﬂatlhﬁk/lai azldspaﬂoydldlls and/or froqn hyldroxycarboxylic acids
4- di et hy c ohexane e al ate ol ya ne

or thi pipRANG TP EAG A RIm pav ey Bas s BEME RIS Baybutyene

terephttetde qapel yedilmeihyeiieibsexdeeiweghthaamms, ponaIkerne naphthalate (PAN)

and P Var b SR et 7 RRoRm R o el cp R GFED Srom nyarony

termipeleyipelyetft s analatsoPidfesss meaifibe with tpelybak’bmsaes oukiBsSt ,
gelatin and chem cally nodified honol ogous derivatives
thereof, for exanple cellul ose acetates, cellul ose

19. INadpriabpelyesr afdderad lsutrose Iéaihw akbhdoseyrublbe, gellahmlaﬁG&:hemically
such neto rosins, an

et he as_ wel |
modfiedhrRbechr drdtenvsy Hhresluathr oXaer by ke oRaIS. celliose
proplbﬁhtyémahs céﬂlﬂd)%@%d&)s off the cekangsl ethé&tis/subik nidthy asiluliede; as well
a PVC/ EVA, PVC/ ABS, PVC/ MBS, PC ABS,
as r%@‘?@ﬂ g %c“}'?&@’ﬁs PC/ PBT, PVC/ CPE, PVC acryl ates,
F{mﬂthernnplastlc PUR, PCYthernDpIastlc PUR,
20. cEg}\/rybqa #at gf'gﬁprpmﬁﬁ@h/ﬁg%@ggde% Fnglytﬁgr%sF))Afor examp?e PP/EPDM, Poly-
amide/EPDM or ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA,
PC/PBT, PVC/CPE, PVCl/acrylates, POM/thermoplastic PUR, PC/thermoplastic PUR,
POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP,

PA/PPO, PBT/PC/ABS or PBT/PET/PC.

21. Naturally occurring and synthetic organic materials which are pure monomeric com-
pounds or mixtures of such compounds, for example mineral oils, animal and vegetable fats,
oil and waxes, or oils, fats and waxes based on synthetic esters (e.g. phthalates, adipates,
phosphates or trimellitates) and also mixtures of synthetic esters with mineral oils in any
weight ratios, typically those used as spinning compositions, as well as aqueous emulsions

of such materials.
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PA/ PPO, PBT/ PC/ ABS or PBT/PET/PC. 2 1. Naturally
occurring and synthetic organic materials which are
W00/ 0smn®mer i ¢ com pounds or m xtures of SuchPCT/EP2006/066947
conmpounds, for exanple mneral oils, aninmal and
vegetable fats, oil and waxe®,. or oils, fats and waxes
based on synthetic esters (e.g. phthal ates, adipates,
phosphates or trinellitat es) and al so m xtures of
nthetic esters with mn s in

22. R}l orfy s ptoptimbabeiiue 200k ol ReftiabiBePr e of carbo-

xylatés siidnle/Agadienscpdlygrd. si ons of such material s. 22,
Agqueous emrul sions of natural or synthetic rubber, e.qg.
natural |latex or |atices of carboxyl ated

23. Bblysiereddiduatiagniee 6 Glyyirophisic palasnoRadressdrésamaénesorsaxehrple in U.S.

s th f iljc oI oxanes, descr
PatefiNfinf @S8R UBhna SRPSTON ORISR (SR dchdomaraple. in U-S.
Pampmmgor@ﬁnnsrloxanes descri bed, for exanple, in US.

Pat ent No. 4, 355, 147. Preferred substrates are

pol yet hyl ene such as LDPE or HDPE, pol ypropyl ene (PP,
Prefehféﬂi&u@étr:ﬂ@@QreypitWéthyleﬁidsdcﬁr:he LOPE/brad@PBt ;ﬁbl;(pEbWeneF(E'P; homo or

con BRI LKL hpghitn

(TPCF?Pp(ﬂywbthaﬁe Rhermoprastlp by GrethSnb $TR Y, @Y OYRA smahfaeamnsa or PA 6.6.
Sub Th{eﬁé teri I s, garnents or shoes of the present
ubstrates {PRLRe é‘g)ﬁeci ally the polymer substrates, may al so
have i ncor por at ed ther ein one or nore of the follow ng
The Wﬁ%&ﬁﬁ:&%&en}/ ?rcﬁho‘§§(8 iag)r(es%%p itn\slen]ﬁ'on,1 eslpeélah)y {h%tpeo?ymer substrates,
may als6-hdie trebipokaiéy thefeimehdpt mbaNsfthe following known additives:
2-tert-butyl -4, 6-di net hyl phenol ,
2,6-di-tert-butyl - 4-et hyl phenol ,
1. AidipRidditst ert - but yl - 4- n- but yl phenol, 2,6-di-tert-butyl -

4-1i sobut yl phenol, 2, 6-dicycl opentyl - 4-net hyl phenol
2- (a- net hyl cycl ohexyl ) - 4, 6- di et hyl phenol
1.1. Rl,k@latﬂidoﬂbrméybls Aforrekdnyiplp leedai-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-di-
4, 6-t

meltege BRI, P8Py L RS PRBI B ARt G a-tertbu-

tyl-4- vd@baiylpaé@oll lmarbympda]rm%etdylpnertdnezs(adﬁetﬁﬁ@drtmexrjlpu 6-dimethyl-
exa e
phenol, g,%-dioctadecyl-4-methylphenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-meth-

oxymethylphenol, nonylphenols which are linear or branched in the side chains, for example
2,6-di-nonyl-4-methylphenol, 2,4-dimethyl-6-(1'-methylundec-1'-yl)phenol, 2,4-dimethyl-6-(1'-
methylheptadec-1'-yl)phenol, 2,4-dimethyl-6-(1'-methyltridec-1'-yl)phenol and mixtures there-

of.

1.2. Alkylthiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol, 2,4-dioctyl-

thiomethyl-6-methylphenol, 2,4-dioctylthiomethyl-6-ethylphenol, 2,6-di-dodecylthiomethyl-4-

nonylphenol.

1.3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-butyl-4-methoxy-

phenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydroquinone, 2,6-diphenyl-4-octade-
cyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-bu-
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2, 6-di - nonyl - 4- net hyl phenol , 2, 4-di nmet hyl -6-(1

"-nmet hyl undec-1 ' -yl)phenol, 2,4-dinethyl-6-(1"-
woredonpiaept adec- 1' -yl ) phenol PCT/EP2006/066947

2,4-dinmethyl-6-(1 -nmethyltridec-1'-yl)phenol and

m xtures thereof. 1.2. Al kyl4ghi onet hyl phenols , for

exanpl e 2, 4-dioctylthionethyl-6-tert-butyl phenol,

2, 4-di octyl t hi onet hyl - 6- et hyl phenol ,

tyI-4-§y€rog§'aOCt tgrf Het ﬁéyﬁ?ﬂ%&g%%m%gLéﬂ%?rgtel_ Bis(3,5-di-tert-butyl-4-hy-

droxyrengpadipsees and al kyl at ed hydroqui nones , for
exanple 2,6-di-tert-butyl -4-met hoxyphenol
2,5-di-tert-butyl hydroqui none,

1.4. 2050£d'ierdl§r1br % hBled 6 AGEHPRERE, B-tocopherol, y-tocopherol, §-tocopherol and

6- di phenyl - 4- oct adecyl oxyphenol ,
m““ﬁe%ﬂﬁﬁﬂﬁQﬂ MWUEY| hydr oqui none,
2 5-di-tert-butyl -4- hydroxyanlsole
5-di-tert-hbutyl -4- hydroxyanlso

1.5. blvdroxvlategﬂmgg@aw_‘gtm@[a ﬁﬁﬁ@ﬁ@ 2 gftgglbgf%tert butyl-4-methylphenol),
2,2 thlo‘@(s?xt 5ct9ll:phérﬁﬂ)t ﬂMW&)blékGhéﬁ@-bQﬁW@-'ﬁ%ﬁ!Wlﬁhe&@l){mﬂethlobls'ﬂe -tert-butyl-2-
-foco

|
methg@%%bhér“dh'otws(?@c%ﬁﬁ%@my'%ﬁao'h HADIs2 BrimelBy-4-hyciroxyphenyl)-

disulfdd.tamn E). 1.5. Hvdroxyl ated thi odi phenyl ethers,
for exanple 2,2'-thiobis(6-tert-butyl-4-methyl phenol ),
2,2' -t hiobis(4-octyl phenol),
1.6. Alk’é«hdetnab@bh&{o@s trer bxdmip¥ | 2, B-ridh ¥ &89 r-butyl-4-methylphenol), 2,2

"-thiobis(6-tert-butyl-2- nethy Ighenolz
meth&feﬂeblﬂq&rt@m@ 4ethyirhesg aﬁﬂ mqe@wdﬁr)e is[4-methyl-6-(a-methylcyclohexyl)-

phen6|]4 b'z%%tr@réﬁbﬁﬁ 4ha/1lerh§r @X%I&?@kpl'ﬁﬁ@ﬂél? &i Suhdthfl€nebis(6-nonyl-4-

enebi Sp hendl s |
methypoenqﬁat H—’y@ -érpﬁglbylgr(e@Jq(@ﬁth-gﬁﬂ—WtyI@hmlhyQ@Tgmhqenegls@ 6-di-tert-bu-
yl K pol b o . -
tylphgﬁély‘ n%hmygééb TJ?PE%%/I ﬁlSSl%Jigbﬁ%@y %yzc eth Ienlebls[6 (o-methyl
benzpl)rérmjnyl,phenol] 2 2' -methylenebis[6-(c, oc-dlmethylbenzyl) 4 nonylphenol] 4.4'-

meth%l’e eblg@tfﬂgl tgﬁ%@iy}%’é g@t h%/4' r%eﬁlé% gtpg@gtﬁg:B?[Wh)methylphenol) 1,1-

bls(52teﬂ-butyd}ﬂ¥hwtimwkrﬂétﬂlylﬁhmyl)betahebut | Gabie(Batedt;butyl-5-methyl-2-hydroxy-
ND bj ~di n.t 7 I I .

venzg G- EhheRTnch! S Gat T TR B G enyypytane, 1.1-biscs

tert-tRity2*4-hyeitdxytemethiyphenyl)-3-nrisdeyyine maptoputate n aailyyleee rglydo)  bis[3,3-

bis(3§t’e§t}ty@%1?-ﬁ'¥,cﬁ§>§&b§W):b&tyrr]%tﬁl,l ohQI86H{erthptyr4-hydroxy-5-methyl-phenyl)di-

cyclopettagieenebi stid243'der-betyt-2hydydxprienelthylbenzyl)-6-tert-butyl-4-methylphe-

L h -
oy 3000 4 BB N R R o
hydréxyhén)pBpaee t mm (~5§em§1uh&l-l4 ted toxg2-mefindpimplyl)-4-n-dodecylmercap-
tobutane, 1,1,5,5-tetra(5-tert-butyl-4-hydroxy-2-methylphenyl)pentane.

1.7. O-, N- and S-benzyl compounds, for example 3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydi-

benzyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-hydroxy-
3,5-di-tert-butylbenzylmercaptoacetate, tris(3,5-di-tert-butyl-4-hydroxybenzylyamine, bis(4-
tert-butyl-3-hydroxy-2,6-dimethylbenzyl)dithioterephthalate,  bis(3,5-di-tert-butyl-4-hydroxy-
benzyl)sulfide, isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercaptoacetate.
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4- et hyl phenol , 1, 1
, 3-tris(5-tert-butyl-4-hydroxy-2-net hyl phenyl ) but ane,
wad 200704 ={6b- PCT/EP2006/066947
tert-butyl -4-hydroxy-2-nmet hyl phenyl ) -3-n-dodecyl nercap
t obut ane, et hyl ene gl ycol hiqg3, 3-
bi s(3' -tert-butyl-4"-hydroxyphenyl)butyrate],
bi s(3-tert-butyl -4-hydroxy-5-net hyl - phenyl ) di cycl opent

1.8. §ffoonzvited matontes, fof rapERYE SiociERY AR §-Ieridy-2hy-
droxybehiylythaldnatel hyiophaesyyR2-Baeepbiyhalhgt®xy-5-methylbenzyl)malonate, di-

dOde%s’/I%fegfif%éo(ﬁ@igFjﬁ.-&g&@%@%@{%ﬂfl-?ﬁzﬁrﬁ‘%ﬁ%ﬁg%%EE@Sp arhis[4-(1,1,3,3-te-
tram@hyibbiy§pH{drmyt]-ra- blbw;fy-tirtéﬂlb)adm-@lxwardi?lb@lth/mébyiht)a 4-n-dod

ecyl mer capt obut ane,
,b5,b-tetra(b5-tert- butyl 4 hydr oxy- 2- met hyl phenyl ) pent a

1.9. Aeamét;c:?hyd%va&hzwmdmsomyd)r Gﬂmﬂ@ﬁdSS-strlsf(@B B xetplit@-4-hydroxy-
benzglt)%eﬁ,6-'tr|metF1ﬁE>erznazetng re- ? %tt}{s(3% di- tersfj L)IJ&PE %i/(c\{ roxy %rr]l%/ & 2,3,5,6-tetrame-

thylbeaiedeR ¥ |6-istBySHdicnsht-u3tyb-4 diyarixhyd riegnzhdnaer capt oacet at e,
tridecyl - 4-hydr oxy-
3,5-di-tert-butyl benzyl ner capt oacet at e,

1.10. Trig(n2, (Eonﬁﬂouhds tfobutarhpld 2Wdus®cwhﬁérz:;rﬂ>tbﬁm(me dl-bérSlél:ﬁyl 4-hydroxy-

aniingF g LS, 5 APOS e e D Ry e )1 3.5t

azind, S Q@etyherbapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5- trlazme 2 4,6-tris-

(3,5-;1}?85&%;%%%&9?o&?@%%%ﬁgﬁgggégzmq r C? gt oaC%eE)a é %el;lf -butyl-4-hydroxyben-

zyI)isiblym'tuwiepE/,B;Sztrigﬂblbﬁ(b'ﬁjtﬁediydtﬁyﬂ-@dh}dthy%dmygill)lwbﬁmé;d , P,4,6-tris-
(3.5- ety rrosyphenystyEL3STaEM, ar i SIS BRI BRLY 4 hydroxy-

phenyRrapicriyd;hestbloaied \d, sratagmpl oet B)8-tris(3,5-dicyclohexyl-4-hydroxybenzyl)iso-
Zzi-bis(B,S-di-tert-butyl-4-hydroxybenzy|)na|onate,
cyanyial§-4. (1 | 1,3, 3-tetranethyl butyl)
phenyl]-2, 2-bis(3,5-di-tert-butyl-4-hydroxybenzyl ) mal o

11 QB Bayebiosong G e (o iy SR T S PRy phoseho-

nate 2diétHyt-8 Sl-drﬁrhydjtblenaymexybenzylphosphonate dioctadecyl3,5-di-tert-butyl-4-hy-
droxygbgﬁ_éﬁhsnsﬁs Qariagl 'teEFoc%‘é Xyl 5-tert- gj[y?é*?/grnoa}//|3)memylbehzylpho%phonate

the calctin®salr d)fSIﬁé%nﬁﬂdethyIEHsterb)ﬂBﬁLdl%mydwm-yib@ﬁZWe)mﬁﬁrmdphon|C acid.
1.10. Triazine conmpounds , for exanple
2,4-bis(octyl nmercapto)-6-(3,5-di-tert-butyl -4-hydroxya
1.12.nAb\'VImi)nopﬂeno'lh Sott eka@AplBes- hydroxylauranilide, 4-hydroxystearanilide, octyl N-

-.0 to 4, 6- bi -tert-butyl -4-hydroxyan
e e L
2- octylnercapto 4, 6-Dbi s(3, 5-di-tert-butyl-4-hydroxyphe

RIQP{OMC a dgwthr MQDP1he polyhydric

alcoh'bulsi3 e% thIhSrﬁgthénéil eﬂhaﬁél ﬁ%‘bhé'nol% BMﬁﬁ@XMﬁﬁdEdéﬂnbl 1,6-hexanediol, 1,9-
i socyanur a

nonapegio efrfyﬂeé‘(aéﬂ'l’cé’nlﬂ BRigpanediny, apengnty abreal duediginyens wivep!. diethy-
lene Sd6RNYietHyRne 2gigedd bEhtSerythritol, tris(hydroxyethyl)isocyanurate, N,N'-bis(hy-

droxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylol-

propane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.
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(3,5-di-tert-butyl -4-hydroxyphenyl ethyl)-1
, 3, 5-triazine,

WA 287842416 s( 3, 5-di -tert-butyl -4-hydroxyphenyl ppODEPIWS/)66947
- hexahydro-1 , 3,5-triazi ne,
1,3,5-tris(3,5-dicycl ohexyl_-44-_hydr oxybenzyl )i socyanur a
te. 1. 1 1. Benzyl phosphonat.es, for exanple
di met hyl -2, 5-di -tert-butyl -4- hydroxybenzyl phosphonat e,

diet hyl - 5 di-tert-butyl-4-h ?rox benzyl phosphgnat
AERIE '~ b I__ Gro = M y 1N ..1 = v <%

hydn@ :alcohols, e.g. with methanol, ethanol, n-octanol, i-octanol, octadecanol, 1,6-hexanedi-
di oct adeclyl -S-tert - but1yM hydr oxy- S- net hyl benzy| phos ho

ol, 19-penanegigl, IViang At %‘Prqqq@e%lﬂﬁé?ﬂ’ﬁﬂtylwcéf tlapdleth?/lene glycol,
dlethyl@hethcbI' Wtb()}lendqylgié&xb(@ﬂéﬂryﬂhﬂfwStﬁé'(ﬁwréx@@hﬂ)lsolaflérﬂ}rate N,N"-bis-

roxyl aurani
(hydr@xyﬁ}@ylW?@td@aﬁatmapp%angle@gﬁlaantadecanol rimethylhexanediol, trimethyl-

olpr 351(5 ﬂ’lhyﬁl%&ymbihﬂ/m -pHoshhe 20K Y pisRBic) anerBEtane; 13 Bdbis[2-{3-(3-tert-
b“tyltf" I(I)girgxyd@ eI RNGIHY YRroRIORY)erye y/! p@\'@ﬁy]yj%'i')ﬁ]p@ b 10-tgkpgraspiro[5.5]-

undedhikdr nono- or pol yhydric al cohols, e.g. wth nethanol,
et hanol, n-octanol, i-octanol, octadecanol,
1, 6- hexanediol, 1,9- nonanediol, ethylene glycol,

1. 151E§el%r&Hﬁﬁﬁdb@bcloﬁ@@pﬁﬂyd’%x@hﬁéﬁﬂbproé Bhl@%b%t\nw RidBo- or polyhydric
grycol, diethylene glycol, triethylene glyco

alconpishteate PRGNS, PW@@@'h?@FﬁB&'y@@@W%“@bdﬁaﬁ\;‘%ﬁaﬁﬁ@m 1,9-nonanediol,

ethylb‘n@%l’y@éls{ blﬁ%&aﬁéﬁfor‘w&pé}ﬁ?@ﬁgb t@o&&hﬁ@ﬁ‘rg@&é‘&%lethylene glycol, tri-

I apent adecanol , trine hexanedi ol
ethylepg n@ycpg“ @epp@p/émfgol trls(hydroxyethyl)lsocyanurate N,N'-bis(hydroxyethyl)ox-
amld@ag}e{ﬁléﬁmﬁaygrtglaBQQ§@é@ngl’ BrinfethihexaMRuy, iRk BitbPse, 4-hy-
droxyynethyl lephaspha 2 & Zripxabisxsiel8 2rieHgNeheny| ) pr opi oni ¢
acid with nono- or polyhydric alcohols, e.g. with
nmet hanol , et hanol, n-octanol, |-octanol oct adecano

1.16.1Egle @gag,érdl-mrt butvlepc hydﬁaxy@ag@yl acg_ma@:_gn/@ hgmpae or polyhydric alco-

hols, e% Wl@lp%ﬁfgngl etﬁ&%@esé%hollgloﬁféﬁbeaﬁoh' @@H%B(Qb(éo%]e1 9-nonanediol,
gl'ycol, diethylene ol ,

t
ethyls@wgafépk/ﬂh% pProgrnediel; §e¢fgﬁmd>aib@hygl}>glg§w ﬁu@'&éﬁoé diethylene glycol,
trieth eNa A&, K)&Y[Qér?ﬁfﬁ‘l?dl h}flszr%?d’ﬂ;ygﬁyl)éo glah@r‘éfbdelqWl9|s(hydroxyethyl)ox-

i apent adecanol , trine exane
amidey pﬁ@gh@qqg:pp@logghlgper;taqd%pgg:w@@thylhe@nedlol trimethylolpropane, 4-hy-
droxyrﬁ@tﬁ%l ?hc% fab; d?#r@&@ﬁbﬂé{b@[ﬁo&ar@ oct ane;
3, 9- r -tertbut
4- hydr oxy- 5- nethylphenyl)proplonyloxy} 1
1.17. AnfleZeshyt£5 iyl t?ut\ﬂa48m}b%>¥vﬁﬁé%%%%nf ©had¥.g. N,N-bis(3,5-di-tert-

undecane. 1. 15. ESI
butylist- m@ir@ty@h@wwrchlew)hexametﬂwk@ngth@ngel ) NNGhisd® beli-tari-loutyl-4-hydroxy-
i , [ I ] ] M i -
pherlipt iSRRI BRI K @UERSSI torflhyr bl o RHBAABfopiony iy
drazige 9- Nah&iebeH Bl3,5-di-tert-butyl-4-hydroxyphenyl]propionyloxy)ethylloxamide  (Nau-

gard®XL-1, supplied by Uniroyal).

1.18. Ascorbic acid (vitamin C)

1.19. Aminic_antioxidants, for example N,N'-di-isopropyl-p-phenylenediamine, N,N'-di-sec-

butyl-p-phenylenediamine,  N,N'-bis(1,4-dimethylpentyl)-p-phenylenediamine,  N,N'-bis(1-
ethyl-3-methylpentyl)-p-phenylenediamine, N,N'-bis(1-methylheptyl)-p-phenylenediamine,
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et hyl ene gl ycol, 1,2-propanedi ol, neopentyl glycol,

t hi odi et hyl ene gl ycol, diethylene glycol, t ri
wetdwloenaes gl ycol , pentaerythritol, PCT/EP2006/066947

tris(hydroxyethyl)isocyanurate,

N, N - bi s(hydr oxyet hyl ) oxam_dg,- 3-t hi aundecanol

3-t hi apent adecanol, trinethyl hexanedi ol ,

trimet hyl ol propane, 4-hydroxynmethyl- 1 -phospha”.

MR R T LR IR —
thyl-peghenylenedigmiyBy tikisGprap @i paésyl-pept@nylshédiamiiieh &@| 3-dimethylbutyl)-
15 i . LSS B NSO Bhprodmne, -
cycloheopHplibnydpystehylehbdiadinet hyk@relughestifbmogidisteyliantne, N,N'-di-
methgl'umiﬂﬁ’%ﬁ%@%‘?@%é}%ﬂ?@%ééﬁ{ﬂ%? @i?hear%/rlglr%ing,l tl\EldIIyIdiphenyIamine, 4-iso-
propdkydiiphhyiingdr oxyabhyH ) eapathiytening- Najdatendeeamehyl)-1-naphthylamine,
N-ph{%@)}l%&%ﬂ&?%ﬁ ig%,gﬁlgtylaﬁgbk%‘g%%ﬁ%; o?l q&%ﬁw@s Bﬁ)é—d i-tert-octyldiphenyl-
amingj -4-fibaaimiaysHeabl . 4bogtyadrainoghehdl, Amotasoytfminophenol, 4-dodeca-
noylagﬁiégbl%:n%l, }Ec?ci%d@?:gﬁ%/llérﬁfggé’%n%%%?E%tﬁ&g/g A IR GiraCh Y di-tert-butyl-
4-didethylainmsitrgimblepoio 2 4-aidn)ihestianty inyd tedreg i 44miditeninodiphenylmethane,
NN, rI}Nﬁé{?ﬁ%tﬁ%lﬁ%?‘%rﬁi@o&iBHérYyllrﬁg'thQXgr oKy Ry B OB S hninojethane,
1,2-bi(Pherlyiasdio)propané gbitelpytiyliarddd) E{4HKY,phemythybapi phetyllyine, tert-
octyigleRy NTiepy- remnarderine: e ity ef AnoRa, 8RS RlRAIpR Gpbuyitert
octylGipliérymiatsyd indeanai of endrivaagardialkyldted ndnyldiph@plidneidled)ya mixture of
mon%ﬂér{ﬂogg%we}%{%’%@?%%g%%gm@%g%| V%(ttu?emopm%o-lér}c?'dialkylated isopro-
pyl/isshékyldiphdryipiiogy | a prigthenyt enedi antdndialkylated tert-butyldiphenylamines,
2 3yl TP B R i G e\ (o mono- and i
alkylgteb yért-Butyite ydcemeyibthiazinebeayHixairecif aminoe and dialkylated tert-octylphe-
nonbiee B STt L heptol v e ehemd snediim g, AL ove
N, N' - di phenyl - p- phenyl enedi am ne,
N, N -b”s Z'ﬂ h hyl . p- phenyl enedi am ne,

2. U\ p- phenyl enedi am ne, N-(1
, 3-di net hyl butyl)- N -phenyl - p- phenyl enedi am ne, N (1

2.1. Réfg't-lql %cjgghxie g%&gk%!P_blérgiégh%eqnoy%l;: Et{){gg%nrﬁp:z{ggefi%%;ﬁ{(]ncg’g%ﬁ'-methylphenyl)benzo-

triazdle,( [2-{30budtnesbliyazrowtjoy pengibarrotiazold, N2-(8literebhtyl2'-hydroxyphe-
R L

tert-butyl-2'-hydroxyphenyl)-5-chlorobenzotriazole,  2-(3'-tert-butyl-2'-hydroxy-5"-methylphe-

nyl)-5-chlorobenzotriazole, 2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxyphenyl)benzotriazole, 2-(2'-
hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5'-di-tert-amyl-2'-hydroxyphenyl)benzotriazole,
2-(3',5"-bis(a, a-dimethylbenzyl)-2'-hydroxyphenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-
(2-octyloxycarbonylethyl)phenyl)-5-chlorobenzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyl-
oxy)carbonylethyl]-2'-hydroxyphenyl}-5-chlorobenzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-
methoxycarbonylethyl)phenyl)-5-chlorobenzotriazole,  2-(3'-tert-butyl-2'-hydroxy-5'-(2-meth-
oxycarbonylethyl)phenyl)benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycarbonyl-
ethyl)phenyl)benzotriazole,  2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)carbonylethyl]-2'-hydroxy-
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N- phenyl -1 - napht hyl am ne, N-(4-tert-octyl phenyl)-1

- napht hyl am ne, N-phenyl -2-napht hyl am ne, octyl at ed
walephemnti@am ne, for exanple PCT/EP2006/066947

p,p -di-tert-octyl di phenyl am ne, 4-n-butyl am nophenol,

4- but yryl am nophenol , 4-nonarayl am nophenol ,

4- dodecanoyl am nophenol , 4-octadecanoyl am nophenol ,

bi s(4- met hoxyphenyl )am ne, 2,6-di-tert-butyl -

pheé[)génza rgﬁ?lﬁn%-(%{ﬁrighg%/yﬁéhen @(y -5'-methylphenyl)benzotriazole, 2-(3'-tert-butyl-

2'-hyéroky-50{eisbosglopieamphyrethyittanylbenzotriazole, 2,2'- methylenebls[4 (1,1,3,3-

tetraTegygug/ﬂN(BZE%lo rret héﬁvpye&ml]dl & rargq%lé%n?cr:g{uon progluc? of 2-[3'-tert-bu-

tyl- 5J(2-2ndlh@)(yﬁiik@leéiﬁMW—Q)—WdD@@bﬁenﬂ]@H béydorrzzgleawitie golyethylene glycol
bi s[4 (1', 3" -dinethyl butyl)phenyl]anm ne, tertoctylated

500} BN O0PEHLAD Mo 1S 00 IO boncovo:

n1xture of nono- and di al kyl at ed nonyldlphenylam
2-ylpgemilxt ur e of moR2-TEP AT Ed % greeiyibenzyl)-5'-(1.1,3,3- letramethylbutyi)-

el L B0 s S R oiparyparon

nyllbanzatigzeleof nono- and di al kyl at ed
tert-butyl di phenyl am nes,
2 3-di hydro , 3-di met hyl -4H 1 , 4- benzot hi azi ne,
v penaieri for @xample therohydseny, d-methbky I4aeayloxy, 4-decyl-
I tybphe u
ol &%‘ﬁﬁ?%% kiehinagt Koohap E%%ﬂ%%é%%%h@?e%w derivatives.
N-al |yl phenot h| azine, N,N,N ,N -tetraphenyl -

ng. |
le 4-tert-butylph [
bfeﬁﬁzég?ﬁl%aez jigsbutyheny

salicylate, thmlﬂsellcylate octylphenyl salicylate, dibenzoyl resorcinol, bis(4- “tert- -butylben-

zoyl)ge Eaggmdgyg%ﬁ?&yr %SOL@A&Y&%%E&%—%@Q@%EH%L ?%* fert- butYI -4- rgidroxybenzo-

benz
ate, Rexaglecyl & 9-dbtgttyduty?4-Iydoxgksnzioeiey bytadeeyt Sta-didedibatyl-4-hydroxyben-

A B g T b

2-(3",5 -ditert-

2.4. g {ygte% fomg%n?@%{%ww %/raggsg’)rﬁs&'bne hy?%%ﬂea?ﬁggbgtyl o-cyano-f,B-diphe-

nylacoylatel Oﬂetby;'lnam‘arbcﬁrzelh@gycmnamate methyl oc-cyano B-methyl-p-methoxycinna-
mate-lzéij&l @g}%—ngkﬁ X]ethyl E)tmeertrtlox?/gltnXamate r;rYetI!;ﬁ X&/ gar% X]l 2hbo?qr/1 Zpor%éthoxycm-
namé}g%heWgﬁcag&wthe%wpla%ndv)r@r;@zmbfhkml.@e.

di -tert-anyl -2' - hydr oxyphenyl ) benzotri azol e,
2-(3",5" -bis(a, a-di net hyl benzyl)-2'-hydroxyphenyl ) benz
2.5, Ntckéla@d?hp‘bunas (8r ek&hple Hikkel c@mFllasféH 8Ky ‘25thTob|s[4 -(1,1,3,3-tetramethyl-
- 0oCt onycarbon | et hyl ) phen | 'or obenzotriazol e
butyl)phgnyig sup@,a@ thetlyl onsd 2[C2)rr(pge>@wlt |qﬁé/ydg;1|og§(§,qdltlonal ligands such as n-

butylamine, triethanolamine or N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate,

nickel salts of the monoalkyl esters, e.g. the methyl or ethyl ester, of 4-hydroxy-3,5-di-tert-
butylbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hydroxy-4-methylphe-
nylundecylketoxime, nickel complexes of 1-phenyl-4-lauroyl-5-hydroxypyrazole, with or with-

out additional ligands.

2.6. Sterically hindered amines, for example bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate,

bis(2,2,6,6-tetramethyl-4-piperidyl)succinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl)sebacate,
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car bonyl et hyl ] - 2' - hydr oxyphenyl ) - 5-chl or obenzotri azol e
, 2-(3" -tert-butyl-2"-hydroxy-5"-(2-
woredohosec@r bonyl et hyl ) phenyl ) - 5- chl or obenzot r i BZDER2006/066947
2-(3 -tert-butyl-2"-hydroxy-5"-(2-nethoxycarbonyl et hyl
) phenyl)benzotri azol e, -18 -
2-(3" -tert-butyl-2"-hydroxy-5"-(2-octyl oxycarbonyl et hy
I) phenyl ) benzotri azol e,

bls(1 02; y?fwdf g&ﬁﬁgﬁvp&ygé ?@%‘ppg%g\p/%ca xyI cE)Xsy( %aj’é) 8%lnteatmhe¥hdl 4-piperi-
dyl) 2b(fyl- % safleaibutidi-4- Pydib@bﬁniylmﬁbhbtﬁl pleesyrldpheng ot 1i(2n9drexyethyl)-
L 2-(3' -tert-hutyl- o .
22’%'-%?%81@8@' f‘é‘ygwyﬁ"g%@éﬁ/ PBY yUSFBIGNSA St PR PheN§ihaysispsates of
N,N'bistZ,2J6¢5- te?rla%‘lethveﬂlp)deﬂﬂﬁmetStélﬁe(hlllenedJanﬁeﬁand I4-tertt-ohctylamino-2,6-di-
t et u Z0 . nol ] ; .
chlorp i SHRAUR 1 B3 3R BRBATEr VBT ey dr VEPTAaaElg, - torakis(2.2,66-
tetraﬁueﬂ‘@@“ﬁﬁ&fehowytt armbuﬂaaétbvlaaaraoxyiratar oxy phieyd-kthahedignbis(3,3,5,5-
tetra ?/ﬁ)?%h) fp0|4y§ | IS?E@% Pé?rame%y%lpeu'ldme g;?earyloxy 2,2,6,6-
tetra&eﬂfy@{]ptenb}mbylzb&(‘r mﬁcﬁ @y¥ntameditgisotiagh-RiraBatl-2-(2-hydroxy-3,5-di-tert-
- e
oty Bodp BN RY: bergyroi. LS Crahettyis 3 8rpazaspiight Slegrye-2.4-dione,
bis(1Flitﬁ]My]-Z}EBﬁbtramémy&xlpeﬁldpl&ebbyﬁé OXbis@-odfyloxy-2,2,6,6-tetramethylpipe-
IR TG T T
methghaBpibmirichandd4- mysipliootiyio-246-tehibaxy,3, 54triagihy,| thE \eondensate of 2-chloro-
4,6-bis:(gw%?t}4ljltﬁ%(l¥inﬂ%gg%%%ﬁ%%é%&lp%ﬁggi-i,l_?a%ﬁi.’a_ziag @PFlox2-Dis(3-aminopro-
pylardﬁb)e\ﬂﬁrieveh?e candbnskist et 3-chfors-4/Bsdii(d-utrdylaniho-1,2,2,6,6-pentamethyl-

piper D S ARy 12 RaI T Gy PapePY U RNGAT G gpelyid-dodecyl.7.7,9.-

tetramethyl pPBByibzsspirb@ys]ddoane @i peibraey | 3-ﬁedi€§UyGI1-I(IZJ|2 6,6-tetramethyl-4-pipe-

ridyI)B{érgcg“dg\en%% dpo%teil 3I §§8¥‘?8)/b ?i?%ﬁiﬁy@hta%ee Z X -piperidyl)pyrrolidine-2,5-
diond, d ntlktuteeoft 4bhigkatecttoky darak yeerurgatye?,2 ficocrt@aiethylpiperidine, a con-
dens%i’!egétﬂ:xl,:I\{‘-EHZ:,gﬁ:&%ﬁé@%é&pg&%gﬂé%%grhe%%eﬁg&g%llne and 4-cyclohexyl-
amind-2)@thiloret1 8; ﬂjlrlatlﬁét alaongbpdaedn vk 1,2-bis(3-aminopropylamino)ethane and
R T TR e
No. [ Ses0eL§6-6]- a:yamnsbteb)fdi,q;heray]ba@wrheaam 2 Ag-thighloro-1,3,5-triazine as
well @sn@tlﬁ%‘s@ %%i%@mﬁﬁ% %@%ftg%g%%ﬁ@peridine (CAS Reg. No.
[192268%84- Vlm pNREtZ@B&@trdnmhﬁt@lpéf&ian dodecylsuccmlmlde N-(1,2,2,6,6-

pen gt BV R P B oy Eoa SOy By | 3B 19 RS- 1-0%a-3 81

aza-£0%o- sbircheldecmmwwstuon bl@ﬁuétxﬁmp'? e, Nletrbmkthyb2Rl @x@rlecyl-1-oxa-
3,8- doaza-4 oxostpnlo ?PB]%L(A:'angel ’anc} 10:?’1Ior§htydr|rrEt hy1| t?g(gyj 2,6,6-pentamethyl-4-
piperidyloxycarbonyl)-2-(4-methoxyphenyl)ethene, N,N'-bis-formyl-N,N'-bis(2,2,6,6-tetrame-
thyl-4-piperidyl)hexamethylenediamine, a diester of 4-methoxymethylenemalonic acid with
1,2,2,6,6-pentamethyl-4-hydroxypiperidine, poly[methylpropyl-3-oxy-4-(2,2,6,6-tetramethyl-4-
piperidyl)]siloxane, a reaction product of maleic acid anhydride-a-olefin copolymer with

2,2,6,6-tetramethyl-4-aminopiperidine or 1,2,2,6,6-pentamethyl-4-aminopiperidine.

The sterically hindered amine may also be one of the compounds described in
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phenol], such as the 1: 1 or 1:2 conplex, with or
W t hout additional |igands such as nbutyl am ne,

wo eoogbban®l am ne or N-cycl ohexyl di et hanol ani nePCTIER10686/066947
di butyl di t hi ocar bamat e, nickel salts of the nonoal kyl
esters, e.g. the nethyl or _gghyl ester, of
4- hydr oxy- 3, 5- d|-tertbutylbenzylphosphonlc acid,
ni ckel conpl exes of ket oxi nes,

ce-£3 il s crompapkahle ”%'bﬂﬁ%'ﬂ)k? ﬁ?ai‘ﬁ%b&éim ki 0 or k), i

partmri]ulérgh@hg}vt/lsltébmbr acdi ti-gaal-pbi,gands1-c2, 6-d-5t egixald-g, 1-e-1, 1-f-1,
LN

1o DB G o peP B R T S SR AL 160,

bIS(2 2,6, 6- tetranethyl 4 plperldyl)su00|nate, bis(1

met h 4- eri sebacate 1,.
The $GHGY BRgBBUATRe MAv sl G SHibd BERRS GR [ BsBiresin.
EP-A0 361 992,185 @aaﬁnm@ﬁbr&gﬁmm?ﬂ aﬁ%@gﬂlﬁd lg)dlélmls 10I or 38 orin EF](ampIes 1-
5-di -tert-butyl -4-hydroxybenzyl mal onate, the
120r%ﬁ§8ﬁ£3 ' 1- (2- hydr oxyet hyl ) -
2,2,6,6-tetramet hyl - 4- hydr oxypi peri di ne and succinic
57 |d i ne r r c cli .

grou@l f@ﬂ‘ek@nﬁlﬁcboﬂﬂrdoahds éadryh@mmﬂryaroﬁy-ﬁl-rﬁ@mﬂbﬂrpoiy) 4- octadecanoyloxy-

2,2 Gt%egr@?e?yé"%eridg’ter amet YT HREHYIATGRAXY NG erARPAPY-2,2,6,6-
tetrametf@tpli[ﬁﬂdﬁl(#t@ @abtiort ﬁﬁoﬂaﬂedthbxyﬁi-4p1y[dﬁtfxy%(i B 6ltetramethylpiperidine
t et

with B2xegbaf R o Srgaicend, S Enudtblaifghypioapadiddumayy-2.266-
tetradhethgpiyibing, 2, 4; (Q Hyﬁtdx@%hbmh/prdw&y)m B%-2,2,6,6-tetramethylpiperidine,

bis(1- (gsf&%arﬁfl Othhylpropoxy) 2, 2t6e6t {e?ramew|pppepl m-éij-yll)1 sgbac(dile bis(1-(2-
hydriey FB oG VI Y0P }-P216 BB than i mARIridin-2-y()2- BUBE®KY - BisE@hydroxy-2-

meth&ﬁ:rlgpgg(%/% 9 %Eyeg)a@%fp? al s nh -|yl) 1 succinate, bis(1-(2-hydroxy-2-methylpro-
poxy)-3,286, 6-tetenasipy pipgrtibh dec grﬂ@rate44add 0D@-bigNS[ll 42-hydroxy-2- methylpro-

STEHD R AL RTINS T

cyclic condensates of

2.8 Bl to Saniplss b3 hBISl S o S st R AT A 2 octyioxy-

5,5'-dihert-dotodanisdd, Z)fdlcﬁwdédfyl@{yeﬁ 5'-di-tert-butoxanilide, 2-ethoxy-2'-ethyloxanilide,

4. 6-hi 4-n-b t | '
NN Bigg B RoRhe i, 2ttt T MRl s mixuure
with tRetheanziensabet-afted-uihxanilidd, Midires Jofno-behy | mmetoxi-disubstituted
oxan_lp%%s B?%then:?gﬁ %ng gﬁgg@ghﬁw&ed bxdnqldtegl azine and
8-acetyl - 3-dodecyl -7, 7,9,9- tetranethyl -
tria aspj.r 5 deca

2.9. 242, Fiyd - Zin 0[5&(?'89%)?4% trls(2dhy(cjirox¥ 4- octyloxyphenyl)

1,3,5- trlazme 2-(2-hydroxy-4- octyloxyphenyl) -4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2,4-bis(2-hydroxy-4-propyl-
oxyphenyl}-6-(2,4-dimethylphenyl}-1,3,5-triazine,  2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-
methylphenyl)-1,3,5-triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-
1,3,5-triazine, 2-(2-hydroxy-4-tridecyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-butyloxypropoxy)phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-triazine, 2-[2-
hydroxy-4-(2-hydroxy-3-octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimethyl}-1,3,5-triazine, 2-[4-
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pyrrolidine-2,5-dione, 3-dodecyl-1 -(1

, 2,2, 6, 6-pentanet hyl - 4- pi peri dyl ) pyrrolidine-2,5-
wa@le@n®e42486 m xt ure of 4-hexadecyl oxy- and PCT/EP2006/066947

4- st earyl oxy-2, 2,6, 6-tetranet hyl pi peridine, a con

densat e of -20 -

N, N -bis(2, 2,6, 6-tetranethyl - 4-piperidyl)hexanethylene

di am ne and 4 cycl ohexyl am no- 6-di chl oro-1

a condensa

(dodggy@%ftéc%e% W EJWWVQH? gfzé}yﬁ%p%wuf 6ybis(2,4-dimethylphenyl)-

1,3, 56tﬂbi|h@|h|29[l2¢]“ry1!rox$ 42(2téﬁyd&i5dy¥89dca?(iécly\lewpr@Soxy)phenyl] -4,6-bis(2,4-dimethyl-
an No- tetra t | | ne

phenﬁ(ﬁquﬂf SER o Yo AR BB S S B 2oy

droxﬁndn&héxy@hérﬁyl)&hfi@ipheﬂlyl 133, B-tiiddiry | ne2,46-theP-hy@®xy-4-(3-butoxy-2-hy-

aroxyBr iRy P HE T 3 5 B e ot « 2P HPBERY K metsy gyl 6-pheny’

1,3,5M@iazihd, 92268y hédxyd-]3-(2- ethylhexyl 1-oxy)-2-hydroxypropyloxy]phenyl}-4,6-bis(2,4-
mwmggp%ﬁpIkﬂ%é%%%ranEthyl - pi peridyl)-n- dodecylsu00|n|m
pent anet hyM pi peri dyO n-dodecyl succi ni m de,

o gl SSSHLLT: bR A il st rcrszre
N,N' -Y)ls_('sefﬂcyﬂoﬁl)ﬁyd@mbhyi\l-ﬂ tﬁsl(BJSQdmdeBNﬂyl-4.h@d(raxyphenylproplonyl)hydrazme
3- salfy%y%pﬁlr%o% %él %&Eﬁﬁ”éh&‘?ﬂ? Ialnglhygrazdeoro?(a |Pc§e isophthaloyl
dihydrazieds,i stpbeogy @)&pb@rﬂwrh)bdf&lc(eﬁ}-l\lmt -diacetpheipyyl )dityiaedride, N,N'-bis(salicyl-
ooyl IR TE RN reRipioneBioRiriy! dhifgge! o
4- et hoxymet hyl enemal onic acid with

%@%&Wﬁ!@éxa%d% X@er&%t’ﬁ' ﬁﬁ%tqwhenllalkyl phosphites,
phenpldim{’yll @rbodhttes, cais(nenylphargaihosphite; adlaiat/l posphitei tdoetadetyl phos-
phlte2 dgs)( drd d%@t{ﬂ?@ﬁ{gﬁ#ﬁghﬁ%ﬁﬁé%gﬁé(a\gfr-ﬁsig?rﬁ-guté{,phenyl) phosphite, diisodecyl
pentéer?thﬁtoﬁd@hbaﬂﬁtan”eTSUZyLdAte&mummemgl')p@tmwhﬂrbe diphosphite, bis(2,4-di-

Curmaterl ﬁall h| n b@&]qasﬁ ne Bﬁ&s%gl tf()rg) ggq ﬁ%glﬁgtf,ﬂyl)pentaerythntol
dlphdwspai)te Hndm):iecylrlewbentbedl)hrltd)l &l))hoéphfté: bls{Zy3-di- terﬂiﬁutyll&m)gthylphenyl)

penta_l_ergt)nﬁ_toll d%gs@ﬂeikgpihgt%i rtlbultlyléah Bper&a%yt%rl?o |p(§|o§pzh|te tristea-
ryl sdrbiteBiriphesphlte, tetrakisl2,4-dittegt-ButylpHengh 24,0 bighdtylbnki diptephonite, 6-

soo@aBPEER PPt R adhuiiudesi o gfa S batianoipiogn,  bis@a-ditert

butyICGDﬁ‘lpmyIMSnﬁpﬁ%thylhﬂtbsphlltd,:.Fblé(\Q@ - Bert- 99@1—6-gréﬁthmﬂipl|)ﬁhyl phosphite,
co as, de e ai r,. rin . o s
oS a0l P S e Vi SaiAEetl a s RigntBeioy 2.2 nivio
[trletlﬁyltﬁd(eraéd shtatraetsrtulyst j1t-tipRenyo2, X-b g1 Phapbite] by2-athylhexyl(3,3',5,5'-te-
tra- ter%/btgtyc/)lx1y1 Sb khenyltéjﬁ eddyl%lhiég&}{te, 5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphosphirane.

The following phosphites are especially preferred:

Tris(2,4-di-tert-butylphenyl) phosphite (Irgafos®168, Ciba Specialty Chemicals Inc.), tris(no-
nylphenyl) phosphite,



group , for exanple conpounds such as

1- (2- hydroxy- 2- net hyl propoxy) - 4- oct adecanoyl| oxy-
WQ@2870481¢ et r anet hyl pi peri di ne, PCT/EP2006/066947

1- (2- hydr oxy- 2- met hyl pr opoxy) - 4- hexadecanoyl oxy- 2, 2, 6,

6- tetranethyl pi peridine, thg reaction product of

1- oxyl - 4- hydr oxy-2, 2,6, 6-tetranet hyl piperidine wwth a

carbon radi cal fromt-anyl al cohol,
2- hydroxy 2- net hyl propoxy) - 4- hydroxy 2, 2,6, 6-

. bdi ne, C(CH,),
‘ 2, 2, 6, 6- t et ramet hy

©

bi s(1-( -hydr xy-2- met hyl propoxy)= 2,6 6-tetranet hy
(A)ip@ﬂ?aT'H4 yl ) sebacate] bis(1-(2- P—0O—CH,CH,+N (B)
©nhyl propoxy) - 2, 2, 6, .@pthylplperldln-
4-yl) ate, bis(1l -(2-hydrox
net hyl prpoxyr-@n3, 6, 6- { dEHasfet hyRpiperi di n-4-yl)
q pgidiat e, bIS(l f2 hydr oxy- 2- met hyl ${@paxy) -

2%, 6- tetramet hyl pi peridin-4-yl) glutarate and —3

2 4 bi s{N-[ 1- ( 2- hydr oxy- 2- net hyl pr opoxy) -
2,2,6,6-tetranet hyl pi peri di n-4-yl]-Nbutyl am no}-6-(2-
hydroxyethaﬁapcno) -t she. 2.8. Oxam des , for
exanpl e 4, 4’ o)\ yoxanilide
2, 2 dlethoxyoxan S

2. 2' - di dodecyl oxy- 5.5 dPte‘?t G EdGaEH,  (©)
2-ethoxy-2' -ethylp - Pde,

N, N - bi s( Cgl e 'nopropyl)oxanide

2- et hoxy- t%%t-butyl- hoxanlllde and its mxture
with 2-ethoxy-2'-ethyl- g f di -tert-butoxanilide,

m xtures of o- and p-nethoxy-di substituted oxanilides
and m xtures of o- and p-ethoxy-di substituted

oxani | i des. 2- (2- KT oxypiienyl ) - 1 -triazines

, for(Ghapt= SITTF$(2- dr gRy=@-0¢ l'vﬁﬁéhyl)(D)
1,3,5-triazi ns

2- (2- hydroxy-4-o0 »bhquphenyl) 4, Qcpl, 2, 4- di et hyl phe
n

(

l)-1,3,5- tr|a2|ne
4- dlhydroxyphenyl) 4 6- bi s(2, 4-di net hyl phenyl ) -1
, b-triazine, 2,4- bIS(2 hydr oxy- 4- prgPonxyphenyl)
6- (2,4 di met hyl pHaBsl) -1 , 3, 5-tri &
2- (2-hydr oxy- 4
met hyl phep 0—
2-(2- hydroxy decylo&y lg -4, 6-Dbi
henyl )- 1,3, 5-trhazi ne,
2-(2- hydr oxy- 4- t ré@Eely| oxypheny! ) {@Hg:%i s( 2, 4- di met hyl
phenyl)-1 ,3,5-triazine, 2-
[2-hydroxy-4-(2-hydroxy-3-buty|oxypropoxy)phenyl]-4,6-
bis(2,4-dinmethyl)-1 ,3,5-triazine, 2-] _
hydr oxy- 4- ( 2- hydr oxy- 3- oct yl oxypr opyl o 9%pheny|]-4,6-b
1s(2,4-dinethyl)-1 ,3,5-triaz|ne, y¢
2-[4-(dod oxy/dg ri decyl oxy- R- hyd?oxy rop&xy) 2- hydro
()}%Xﬂpgaylb b'SQQLQSQKﬂFﬂﬁy phenyl ) O —1-P—OCH,CH, (G)
o) ) H,C
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1, 3,5-triazine,

2-[ 2- hydr oxy- 4- ( 2- hydr oxy- 3- dodecyl oxypr opoxy) phenyl ] -
wa2@®7bixf@, 4- di met hyl phenyl )- 1 , 3, 5-tri azi ne, PCT/EP2006/066947

2- (2- hydr oxy- 4- hexyl oxy) phenyl - 4 6-di phenyl -1 ,3,5-t i

azine, 2-(2-hydroxy- 4-nethqyyphenyl)-4,6-diphenyl-

, 3, 5-triazine,

2,4,6-tr|s[2 hydr oxy- 4- ( 3- but oxy- 2- hydr oxypr opoxy)

enyl

5. Hydr )1:?3; S, r| aﬁﬁglkewgwgmﬁg}ﬁ% )N @ dbeH@HWdroxylamme N,N-

dioctilhgdroxfléimmma| Nk, N -dilaurylhydroxylamine, N,N-ditetradecylhydroxylamine, N,N-di-

hexaﬁé%%\éd X ) 46'[1'& éE%%atgfg%h]@ﬁg%kl;g%wﬂ%yyﬁéga?i\ég{/l%-%gtragggyllhydroxyl-

amine;3, Iﬁ-hbpiaaédswu o@add@h@hro@lﬁa&tneyamm gialkylhdrogyamiplee derived from
oxam de, N-salicylal-N -salicyl oyl

en
hyd“FQFa‘F‘E‘Fé’utﬁ' {T”N'e bi s(salicyl oyl) hydr azi ne,
N, N - bi s(3 5-di -tert butyl - 4- hydr oxyphenyl propi onyl ) hy

6. N@‘o_r gagzglm 2‘?{ Zeng ﬁ?p%n;ﬂsg&ylgﬁfoag I(I&%yﬁ-iaﬁ)ha énethylnltrone N-octyl-

alpha-a@mmh@h@yl Na%diyl%m -gielecpiairaney | N-hétrgalaeyidighadriagdytittrone, N-
| acet adl

d N - hi | |
nexaBs 7P R HOBSREEh e N Caras b aRpadhBhdr T Eose! hekfxhdecyak
pha- Iﬁbma’dﬂo@lzlltldﬁe AN-ddaeripbyiiagshaspuhtqieegipironég,t els-hepfadecyl-alpha-hepta-

anpl n hite, diphen | kyl, .pho i tes
ceoyfiER: Bridadro b ioehes fiod Rfge. iee Rah SR mycroxy
ammb@bh%tfﬁémfhb@@@brhdtéd tdiloweetieslecyl phos phite,
di stearyl pentaerythritol diphosphite,
tris(2,4-di-tert-butyl phenyl) phosphite, diisodecyl
7. Apert addad, ot bﬁémdbpahﬁlﬁpf‘d)dic% derivatives as disclosed in U.S. Patent Nos.

s o35 T BTSRRI e S oo s

oxidelhmhwispkadeeyl amine oxide.
bi s(2,6-di-tert-butyl-4-nmethyl phenyl ) pentaerythritol
di phosphite, diisodecyl oxypentaerythritol diphosphite,
8. Bdizsiugandnds ah€ hidolnongk -for eseintplé ploeadisplos@eint St ¥ 306,868

. GiBRR S 5 TR U A TORER ) SRR REA47 1661
DE-Aduptes2phDEA- 4BT GSSFBEEP)'A 058983'9t03|ER-Ai-Qﬂ90$@m bt 85 [4 (2-acetoxyethoxy)-

phenaﬁ%rfér}ﬁrgﬁh y enéo ran é/ g'?%“%r? bé‘iyl 3-[4- 82 s eargyloxyethoxy)phenyl]
benzbBeaGRyNe X325 b%[&?lﬁ)*tdrebmtal 3-6er2- Wdtqﬁyethﬂkﬂdndﬁﬁl’)ﬁérﬁpglrana -onel,

5,7 dé—tq‘{é?tﬁyldﬂpﬁ a5 If?)?ys {arﬁ)gc] beBm?grﬁﬁ— -(gnedI 3- (ﬁraceyox}// 3,5-dimethylphenyl)-5,7-
di- tetb-lbﬁ(yﬂueﬁz@fwdnez brdyut y3 (CﬁSJﬂiﬁﬁétM!/IFlh@malb))leiﬁ)}nbnﬁh@gah-itdrﬁbutylbenzo-

fura 65 -folrjgor?ogz%é %ﬁ L L\%?t SI % n%%fy?eﬁt-%g  di ?&nf[ilrﬁethylphe-

nyl)-4$,7 rdi-edrilylityibés{oByran-25onz. - t et r a-tert-but yl -
, 1' - bi phenyl -2, 2" -di yl ) phosphite],
2-ethyl hexyl (3,3",5,5 -tetra-
9. Thiosynerqists, for example dilauryl thiodipropionate or distearyl thiodipropionate.

10. Peroxide scavengers, for example esters of B-thiodipropionic acid, for example the lauryl,

stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mer-
captobenzimidazole, zinc dibutyldithiocarbamate, dioctadecyl disulfide, pentaerythritol tetra-

kis(B-dodecylmercapto)propionate.
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tert-butyl-1 ,1"-biphenyl-2,2"-diyl)phosphite,
5-butyl -5-ethyl-2-(2,4,6-tri-tert-butyl phenoxy) -

wd 2®7a4di®xaphosphi rane. The fol | owi ng phosphi PEBFERI0686/066947
especially preferred: Tris(2,4-di-tert-butyl phenyl)
phosphite (lrgafos (r)168, _Q3zha Specialty Chem cal s
Inc.), tris(nonyl phenyl) phosphite, (C) (F) H37Cl8 - O
P5. Hydroxyl am nes , for exanpl e

., N-di benzyl hydr oxyl N, N- di et hyl hydr oxyl ani ne,
11. (yEgios BRbieett B RiarEle BRosiisPli iy paRSRIPRNRY A RECS andlor phos-
phordé dbraipdueids ade exltfdinexart anganese.
N, N- di hexadecyl hydr oxyl am ne,
N. N- di oct adecyl hydr oxyl am ne,
12. %sl?ﬁ@d?@&ib?rbl;\l_ﬁﬁte&dggw Pﬁ@gﬁn@l@f@v_ﬁ‘l@lpyrrolidone, dicyandiamide, triallyl
ept a -N- o ec ro m ne . .
cyan\[aRE O A Ry o By S BOTE o TP PRy BT s8R wgethanes, alkali
metal 8ltscavdadikdliBe e@rth Nidtalasads of highér fax@epils, for example calcium stearate,

zinc Rtegf ntiz,l)/r%%qrﬁﬁgﬁhlg%%lx!.ﬁnma(gﬂg&urﬁ_sée&r?,qeafs%gn ricinoleate and potassium
palmh&e antindny@yeacatéchaldteydr-zi qiiyeodanstaeltali t r one,

N-t et radecyl - al pha-tridecyl nitrone, Nhexadecyl -

al pha- pent adecyl ni t r one,
13. N\tcRaitingl egatits, %lﬁ)@ﬂh@h@@%ﬁ&hﬂbkmﬁm such as talcum, metal oxides, such

as tit’%‘@%a 86@%' . gg%_aluwe%cgeg %Pﬂ’aﬁésgﬁgfbonates or sulfates of, preferably,
aIkaINefé%wﬂw&de@lé o@d;@hﬁcdﬂﬁmﬁdecwdm a9 e80- or polycarboxyllc acids and the

salts% OCt dec téﬁp@&ﬁ&%gﬁggs rﬁﬂ'@l&&%ﬁfg@ qutaXrJ%qr%?ca id, soddum succinate
or sddluﬂrﬁ bgﬁzmateedolyﬁiehe\abmbbm&is guch/us |ﬂﬁ|cmpd9mer§°(GHnomers). Especially

oreieFidon: Sios. 19 B4R 09 AR BINErYRBISSHBEC | | Ak giparametny

diber@aylidehegeorisiel, dnﬁl1om2MLd|(®ﬁhiyﬂad@m@)d@bitdlrl dodecyl am ne
oxi de and tri hexadecyl am ne oxide. 8. Benzofuranones
and i ndolinones , for exanple those disclosed in U S
14. Igl,léiigangG&jnchﬁiq Aéqe’ﬁ%,fgljéXath%ISKa?étirggcaB%&iath. SBicates, glass fibres,
9'33%%‘%% A3 %%%2 taﬁ‘bé-aﬂﬁrhﬂ%%i’éf '“'Eﬁ-“thﬁs@ﬁé%@*'S?s gipsl v ggrgqes. carbon
blackl. @Zapbite 3vdad-flcdr acefloury et filspty bf other natural products, synthetic fibers.
phenyl ]-5, 7-di -tert-butyl benzof uran- 2- one,
5,7-di-tert-butyl-3-[4-(2-stearoyl oxyet hoxy) phenyl] -
15. Other additives, for example plasticisers, lubricants, emulsifiers, pigments, dyes, rheolo-

gy additives, catalysts, flow-control agents, optical brighteners, slip agents, crosslinking
agents, crosslinking boosters, halogen scavengers, smoke inhibitors, flameproofing agents,
antistatic agents, clarifiers such as substituted and unsubstituted bisbenzylidene sorbitols,
benzoxazinone UV absorbers such as 2,2’-p-phenylene-bis(3,1-benzoxazin-4-one), Cya-
sorb® 3638 (CAS# 18600-59-4), and blowing agents.

16. Other biocides, for example fungicides such as 3,5-dimethyl-tetrahydro-1,3,5-2H-thio-

diazin-2-thione, Bis-tributyltinoxide, 4.5-dichlor-2-n-octyl-4-isothiazolin-3-one, N-butyl-benz-
isothiazoline, 10.10’-oxybisphenoxyarsine, zinc-2-pyridinthiol-1-oxide, etc., and algicides
such as 2-methylthio-4-cyclopropylamino-6-(a,p-dimethylpropylamino)-s-triazine, 2-methyl-
thio-4-cyclopropylamino-6-tert-butylamino-s-triazine, 2-methylthio-4-ethylamino-6-(a, o-di-

methylpropylamino)-s-triazine, etc.
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benzof ur an- 2- one,
3,3 -bis[5,7-di-tert-butyl -3-(4-[2-hydroxyet hoxy] pheny
wo dmenzaiar an- 2- onej , PCT/EP2006/066947
5,7-di-tert-butyl - 3-(4-ethoxyphenyl ) benzof uran- 2- one,
3- (4-acet oxy- 3, 5-di net hyl phenyl ) -
di -tert-butyl benzof uran- 2- one,
3- (3, 5-di net hyl - 4- pi val oyl oxyphenyl )-5, 7-di -tert-butyl
benzof uran- 2-one,
3- (3, 4-di met hyl phenyl ) -5, 7-di -tert-butyl benzof uran-2-o0
Thes@%.ddBrvés?a@dﬂeﬁ&bhﬁéir}@h&mwnbunts ranging from 0.01 to 10 % by weight of the

i-tert enz ura 9. Thi Qsyne t
mateP UEial AL IR S0 5 UNPSAIR tenBoodt Bity PLOB 1 & % by
WelghﬂﬁFmdwspﬁ@pb@ﬁc&ﬁt@ined_& hiflesr@xicdatss e ay e50es s.w, for
exanpl e esters of b-thiodi propionic acid, for exanple
the lauryl, stearyl, nmyristyl or tridecyl esters,
PreferRidciditiohenatidiiveaar! ldvted fie Zdgrosp tbndidting of antioxidants, ultra-

rc tob nzi m dazol e, zin d|bu i ocar bamat e
violeGfiGBE PSSR, THAP] A BB MDAt dRFQ amiies, o
tronds; d@ﬂeﬁyémmwtthmw@mul@tﬁmc&yaﬁme Briblfiasis deecti ﬁtbaﬂa(lge_&ehScleatmg
exa e CO sal t at| on w I des

ageni, dfi EIGEC R SRR U e A R e . Gy oglisl Ddhteners.
flamértgraants antistatic Bgsnts an@bpivaly adedes.s , for exanple

nmel am ne, pol yvinyl pyrrolidone, dicyandi am de,

triallyl cyanurate, urea derivatives, hydrazine
Comfetdntait) 3esh), ag) ﬂh@%ddmoés/ ahihd esvenpon, andeiptians Surttadr kabitives may

be a%@%c? &f %g: pgést%?rg?l%eggl arlt%th mmc&xp%ﬁlgtotésml%q] gvlitﬁhoenre another. If
desiratl etaéalﬁcﬂwdlﬂmg:ﬂ&@buéhtbeh anateitiveragaei cam t&d @idedtviith one another in

o B AR RS SR P SEA R A g, o™ o

Nucl eat i ng agents , for exanple |norgan| C substances,

t id tjt
he GESafilot B okiEe rotpre i Sl Tt Board edRs b Kdves e
the ptfstic pragdral ﬁb\ly)b,e aatrieal dut ey easwi nieeicals suclo g arny mlxmg in the form of a

powdeaBouP BiiePdnf Torl g soitond Br SiEgA o e RS 8f and b) anc
optioadi fprtheraéxidihvedInﬁdyemallrﬁc@brmecﬂdodexesme urefereastiafi@t enolting or also

sQdiumb ate neri.c £onpa nds uc S ioni . .
by a%‘gﬁ?ﬁ? 3}&& o((f ncgnc&pé% edE%t%té &eglprqu%} iﬁ,t’gf ngaﬁ%p@?enaf with or with-
out slibskqRedt diapoitiod of tieelveyt. benzyl i dene) sor bi t ol ,

1, 3: 2, 4-di (par anet hyl di benzyl i dene) sorbitol, and

1, 3:2,4-di (benzylidene)sorbitol.

Components a) and b} and optional further additives can also be added to the plastic

material in the form of a masterbatch (“‘concentrate”) which contains these components in a
concentration of about 1 to 80%, for example 2.5 % to 70 %, especially 5 % to 50 % or 1 %
to about 40% by weight of the loaded carrier; in such operations, the polymer can be used in
the form of powder, granules, solutions, suspensions or in the form of latices. The polymer
must not be necessarily of identical structure than the polymer where the additives are added
finally. The invention thus embraces a process for the production of an antimicrobial
garment or footwear, wherein the antibacterial agent (a) and antifungal agent (b) are first
incorporated into a thermoplastic polymer carrier in an amount ranging from 1 to 80% by
weight of the carrier, and the loaded carrier is subsequently incorporated into the material,

where both steps are carried out with application of heat.
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14. Fillers and reinforcing agents , for exanple

cal cium carbonate, silicates, glass fibres, glass
wheibs424acbest os, talc, kaolin, mca, barium sedcT/EP®)6/066947

nmet al oxi des and hydroxi des, carbon bl ack, graphite,

wood flour and flours or filpgrs of other natura

products, synthetic fibers. 15. O her additives , for

exanpl e plasticisers, lubricants, emulsifiers,

pi gments, dyes, rheology additives, catalysts,

fl owcontrol agents, optical brighteners, slip agents,

If ad@edD®H plakticgsiagetieFornt b0S Blastakbdich roasicerittate 1A @GR antimicrobial
sca ers i nhi bi.tors,. roofi.n nts

. en smke fl a
mixt q SompeBeR e ) BFTREY is SHAF0 Y& SRIHSE SAineRr LARE: HDPE,
MDPIEF,ISRFESIEVA,UIABS, [8ANEP3Y btigris, FMMAL pbamitz) zoKastergnRVC, latex,

UV absor suc S .
styrede o P38l a1 ERBLETEY £5ierBe HEax REIHAaLy de yyalep quision. ete:
espe(:iaﬂy prstrd Ak LDB}?Q@{&E,@F{, a\:cn/d, PA(BM'dFPl@ ma:gis, PEB-G (i.e. glycol-

. [ , for exanple fungicides such as
mOd'g?%-SEiTg&%ﬁ%i"et rahydro-1 , 3, 5- 2Ht hi odi azi n-

2-thione, Bis-tributyltinoxide,

4.5-di chl or-2-n-octyl -4-isothjazolin-3-one .
ComRPrb?E?%/F‘ BB%?%?BE’ rﬂpiig%ﬁ"ﬁ\%’ét‘erﬂﬁi.d%ﬁ 635 5Cphe AGISA PE TR during or
after polymeZizioni aticrdBiidingl - oxi de, etc., and al gi ci des such

as 2-net hyl t hi o-4-cycl opropyl am no- 6- (

a, b- di met hyl propyl am no) -s-triazine, 2-methylthio-

Comgertantd @pdrapty) sl dpdiofal tfertier RN @BamObesintdrip8&itdteinto the plastic ma-
tori @-netqﬁ%%hio-4-ethélanino-6-§ |
eraidn U RUFHPBRY AR MYFXes Ofif PRAIVRE Skt ¢ These

additives are often contained in anmobunts ranging from

0.01.to 10 %b i gh the. material; usual a nt s ,
Compagienys, kL ALRI] BieRebiufihet JELVER Sop By 1S Py AHE e materal
Theyﬂal@ﬁabl@ to Sfiuny dmfirgéttdjtiinsl(fogr&ai’me ]l?r&a QOlg\tealitigtﬁi édditilves inicated

{ gher anounts, e.qg.,.1-50%.b w. Preferre itional .
abo"sh gf fMaregety 8 Hlﬁ're’g{a%% ¢ 8%% thRY¥ cgp g’&pSpé%\f%’?%?? fgpeder with these
additd/et ioni tdahlfﬁeﬁer;]a}ulAdcmidni bylhspfayri]r’iggdnirin@bﬁeﬁﬂg@’[iSatlidﬁi dfdies pelymerization

ami nes, sphi t es. or phasphonit es roxyl am nes .
cataifity 1o racfeUREN b ERtaRe ol b SO PP Gabifoi caTY, b PLAYRGHSIng, for
exangil@hihd steemusetitdraleasivadiomt es, nucl eati ng agents,

fillers, reinforcing agents, lubricants, enulsifiers,

dyes, pignments, optical brighteners, flanme retardants,

In gemetdl sthatadditiage ot the amenbibowh ¢ @ptigreh flstheCoomporemits may be added to

the a%gmg%mét?rfﬁ]tih@}%dggg: t{p% xrrggecﬁ_&v’t%hgné na}/n%melr.oﬂ’ dgsri]r%d, the individual
components can be mixed with one another before incorporation into the polymer for

example by dry blending, compaction or in the melt.

The incorporation of the additives of the invention and optional further components into the
polymer is carried out by known methods such as dry blending in the form of a powder, or wet
mixing in the form of solutions, dispersions or suspensions for example in an inert solvent,
water or oil. The additives of the invention and optional further additives may be incorporated,
for example, before or after molding or also by applying the dissolved or dispersed additve or
additive mixture to the polymer material, with or without subsequent evaporation of the solvent

or the suspension/dispersion agent. They may be added directly into the processing
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be added to the plastic resin, e.g. the polyolefin,
individually or mxed wth one another. |If desired,
wo bm7iosdie/i dual conponents of an additive ni XtBPCEERBNG/066947
be m xed with one another in the nelt (nelt bl ending)
before incorporation into thg plastic material. The
i ncorporation of the m xture of conponents a) and b)
and optional further additives into the plastic
terial m arried out, by known nethods such
APPIRYS (f-%i YU Wst Wger?%r’?ﬁ‘%ﬂs %ntc)p&/%é‘ﬁ a gy rRWétt"en‘Per?or‘fﬁ’erﬂr as solution
or digpeesibroomudpesabrubi @els. or suspensi ons. Conponents a)
and b) and optional further additives nay be
i ncor porated, for exanple, before or after nolding or
The akspokyionpah e l@lrrbbe)udlnsﬁtw heachbly c@t@@@f@@tbp@ti abihld gtefer, e.g. in

t to th | {1 t
a oGl BB cUEHoPa SHeBers RERYoP sliped (sRtindfifsinggrooraton s

prefeﬁiﬁtﬂy Rarrizd cour ol iadNedtrubigr bher a addadéry @Sis Gamatdrizd wWhether processing
added. to t]ﬁﬁr?e Ias ic mterial in tlge formof a

take?r&'@?%\“t?é‘t'E TEGREEIT T At B'C)PTAITNCR Ot BRI s t hese

conmponents in a concentration of about 1 to 80% for
exanple 2.5 %to 70 % especially 5 %to 50 %or 1 %
The taddiibouif tH€%daitiveedrgidditble bleed |toatle dbatyaneri earny bencastiexh out in all

custo‘?ﬁ%%&ﬂé%a&ﬂ%&ﬂ'%ﬂ@ﬁ tﬁ@@ol?@e%%elté‘d ‘aHS nﬁ %MF the additives.

ons or
Suitaoter maghineaitere &BowTlie tmﬁeymllednmﬂwerﬁﬁt Tw@yrﬂﬂfeergg@ammgntly mixers,

kneaBErsi Ah@NxkrG@rsst ructure than the polymer where the
additives are added finally. The invention thus

IncorpBRitioR as pRefRFMBE Sl oUthe 41 @siweddrasy fftrodlicing the additive during
antim crobial garnment or footwear, wherein the

Proceswng bacter| al agent (a) and antifungal agent (b) are

Partlcéul?r?y Rre ﬁgrredD ﬁrro%tﬁle)s%é rriagcplglleﬁ gaer(% ggrpl%lﬁagc%rngz%& é sv\éonthe{rotatlng and
corotafing tvén-saremi @xtrudarsd plehetanogebs éxtraders eind @(trzudb&eqwhmdzqders It is
also'%gfbféorté‘tﬁs% pﬂ?]c%sg hgl RREERER! pro e\‘NlpHOtatﬂ e §p§n@r§‘as removal

carried out w't cation of adde
comparant & waish A V?ﬁ“‘{rﬁéa'F 88 RPplfeda rrast erbat ch or

ncentrat e, the novel antim crobial m xt
Suit gﬁw%ﬁ‘é*ﬁfssa nd) kngagets)arg depetogs {W cxamplgelq 5?’%”’88’? ApeKunststoffex-
trusisnjcVolag G%Elagbl@PEanBFE HERsenEWK, KABShe, SANPoleBte, 1989, pp. 3-7,

ISBNRY 1%4b34559.4 E%&@ﬁ eﬁ?#)é‘é" S8BKS4 06 V%sﬂga}) ex,

yrene, po( e 478y esters, ure
For @éﬁﬁ)ﬁeo E@L&S\R}M&%th Y&t €6 %%\/\Falgﬂete%,%referably 35-48 screw diameters.

The rotational speed of the screw is preferably 10 - 600 rotations per minute (rpm), very
particularly preferably 25 - 300 rpm.

The maximum throughput is dependent on the screw diameter, the rotational speed and the
driving force. The process of the present invention can also be carried out at a level lower
than maximum throughput by varying the parameters mentioned or employing weighing ma-
chines delivering dosage amounts.

If a plurality of components are added, these can be premixed or added individually.

The additives of the invention and optional further additives can also be sprayed onto the
polymer material. They are able to dilute other additives (for example the conventional

additives indicated above) or their melts so that they can be sprayed also together with these
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especially preferred are LDPE, HDPE, PP, EVA, PA 6, PA

6.6, PET, PET-G (i.e. glycolnodified PET), PVC, TPU.
w@eoposEnd s a) and b) and optional further addPCT/ER®06/066947

can al so be added before, during or after

pol ymeri zation or crosslinkiagyg. Conponents a) and b)

and optional further additives can be incorporated

into the plastic ma terial in pure form or

addlta/ﬁg%ﬁsso tbat eag?ﬂql d%&lop&y?s;ﬁ)lﬁ’ylr%%ﬁ Egd%%c[ﬁlv%tﬁ% r}grée ponr%erlzatlon

catalg$ts ay @drtie0ladly tawan@yesusalin tﬁ'h%as@,r theaélb@mt @/odleldulfnay be used for

itives, (for exanp he ntlon
deachiion; Jabe it ol b s & reRTBnGL ROV EAG roYRlTps ft may, for
exangde, ttfeaﬁd\tdfmgeoa@ tdappip ey addialesooit mgewammow dpliohlgs®gether with
o‘iﬂ‘z{t etis¥ onto the material. Addition by spraying
other RHAHYESt NeSPEMM: i vati on of the pol yneri zati on
catalysts is particularly advantageous, it being
ssible to cay ut spr exanpl e, the .
IncoB SR OB SN PR AT ST Shring A shding ShefaiOhnar by pagying the
dissafedt dradispavssat ¢hdmpoamd t®fd ongtherf luwth lmgnvutaommmbem@nnavaporatuon of
to the_p erial indivi
the %‘f\{eﬁgﬂﬂg gﬁ;@ﬁﬁé}f e?qs}/ora%rgrﬁ@ae GAR P gﬁ&)fa q%}ﬂ%e}é as Iatlces A further
possmmﬂ@ﬁ&mbﬁ)oﬁéimghl% ﬁﬂidmlés\/@lf tHe innentidn aitb @oblybefoisao add them before,

auring! SOGRRYY B PelmerERioh B thico SR beRaats gp prio to

crosgihkih§elnathil tontea thé dddiive 1V etd irveniordcarpbe artaled fasr it ebr else in
nts_into t i S Ca”'s§d out by known

|
enca QIR G oL S R g O AOTRE T o o of & pouelar

or wet mxing in the formof solutions, dlsperS|ons or
an |ner

The BHRPER TR RS o ESaRTes ale RO eniidesaeetitein g Be ud for the

prodﬁcui‘ohhﬁrno&ﬁi@%sg Pot@rﬁolﬂ“a@’ abﬁleBﬂlﬁ}@bW abkedd afttmresemﬁwph@ded articles,
bef ore or er or al so ne !

fims B D S - Bo M EHtS TG d A MU Sl AT TS prep s

surfacleotivigy rm telile i aI , With or wthout subsequent

evaporation of the solvent or the

suspensi on/ di spersi on agent. They nay be added
Preséitrodfripoyients tapatidib) sreocsls iusgdpifastaieds materigls sexh by decks,
prefels{;glgrglnsg]bfagthsg)ﬁméIIy m?l%érmop%stlc or ﬁjroplgstlrcrzlrr)l(attgrrla s rergo?\éqge. II’ike the
sole, insole, lining, or of the whole shoe, e.g. boots (rubber, PVC), clog, etc. Typical materials
are PVC, EVA, TPU, PUR, PET, PA such as PA 6 or PA 6.6, rubber.

The materials may be foamed, especially in case of insoles.

The following examples illustrate the invention in more detail. They are not to be construed
as limiting the instant invention in any manner whatsoever. The invention is declared to cover
all changes and modifications of the specific examples which do not constitute departure

from the spirit and scope of the invention.

Example 1

10% of 2,4,4'-trichloro-2'-hydroxydiphenylether and 10% of thiabendazol are incorporated
into a polyester of the type PET-G (Eastar® 6763, Eastman):
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or di spersion or suspension or nelt. The incorporation
can be carried out in any heatabl e contai ner equi pped
wowdh/os4sd irrer, e.g. in a closed apparatus sUBCT/BEB2086/066947

kneader, m xer or stirred vessel. The incorporation is
preferably carried out in ampgextruder or in a kneader.
It is immterial whether processing takes place in an
i nert atnosphere or in the presence of oxygen. The

addition of the additive or additive blend to the

pol ymer can be carried out in all customary m xi ng

A mixae s polmeaharchcdnitening g yees.wi 6F 2% htigichl e hydsly diptidhylether

addi.ti.ves. Suitable machi nes are known to tho
and LG ! IHotRTE=gH 12 FOPRRFTE P PG ey 2SH s A en
compou@adé tcsgrandle €kt d sidgle Screneatuper @dpfatt)ias 20°€f maxibluyh
arried out. in an extruder by introducing the additive

C :
tempg (A4 IFLUEQ% g, Particul arly preferred processing
machi nes are single-screw extruders, contrarotating

EVAggd éoéotating tw n-screw extruders, planetary-gear
3% s, ring extruders or cokneaders. It is also
possi bl e to use processing machi nes provided with at
one remopval co rt t to which . a vacyum .
The B e e a Rt oF At Shrio Rird i i Bvinylacetate
(Escoteas?t ORED 00019, Exaum)bg homdgékirstiona tidahasterbatch granules and the
poly%érﬁgéﬁ%g%%)&%g%gté%? I(_BXI%L;@\%MS%@@&%% %?m_arElgl_or!},SLrjrsposFés, a further
samplSRNr3p#ré 6 cdntdd B rb h¥etbrbahEXt r usi onsanl agen 1986,
| SBN 3-446-14329-7). For exanple, the screwlength is
1 - 60 screw dianeters, preferably 35-48 screw
Com@b@itiricetosyranines is @ffatte® med tvap eRieudalr at B0 Sah@&wnus temperature

oo OB A p i G 56, | SHB0 P Bk MY TRRE AR casted

t hroughput is dependent on the screw di aneter, the
ﬁo}%ti n@. speed and the driving force. The process of

Anti i nvention can also be carried out at a

| evel | ower
The antimicrobial activity of the test disks is evaluated using the method AATCC 100.
For this, a defined quantity (0.15 ml) of a culture of microorganisms is applied to the surface
of a test disk of dimension 40 x 40 mm. The inocculum is covered with a sterile film in order
to avoid desiccation. Samples are incubated at 37 °C and > 90% relative humidity (RH). After
24 hours, the number of microorganisms survived is determined. A culture of Staphylococcus

aureus ATCC 6538 is used. Results are compiled in the below table.

0 24 hours Log reduction vs.
Sample | Composition
sample 1
No.
1 Reference (no masterbatch) | 1.8 x 10° | 1.3 x 10°
2 1% masterbatch 1.8 x 10° | 1.1 x 10* 2.1
3 3% masterbatch 1.8x 10° | 1.8 x 10° 2.9

Samples 2 and 3 of the invention show a distinct reduction of Staphylococcus aureus.
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15

t han maxi mum t hr oughput by varying the paraneters
nmenti oned or enpl oying wei ghing ma chines delivering
walowagedadounts. If a plurality of conmponents BCBEP2006/066947
added, these can be prem xed or added individually.
The additives of the inventixn and optional further
additives can al so be sprayed onto the pol yner
material. They are able to dilute other additives (for
exanpl e the conventional additives indicated above) or
their nelts so that they can be sprayed al so together
Antifimdah Atvitgeaddi tives onto the material. Addition by
sprayi ng during the deactivation of the polynerization
catalysts is particularly advantageous; in this case,
Accokdieg & S840/ elatiesll Brepnti@gaisatlvityois ird/éﬁmaite\(ﬂlﬁsiir@ﬁﬁﬁhobhﬁon

metagp YT RISHY BByt Rt e ladosifageous o
Disk&pidtyx Bhenna it bh Wesadgel ab Bpedifisoe atd inBcul@PbY Sstayihy with the culture

et her th ot dit S,
of i SpalEs nt 1 SpBatid magotsy DG ar Be RS o G fopa pod of 4
weeldh@rbdsdionperied ) vath weskhbyisad pbsdsement Redmlassaiom@ tﬁé size of the
per se

nhio g 50 B TR Hekor o PRECEE paRE! Sroits Hie QU dpe below
table€l ast oners, these can also be stabilized as latices. A
further possibility for incorporating the additives of
the invention into polynmers is to add them before,
Trlchdphytﬁ@m@ltagibphﬁéi NecPefgd®er the pol yneri zation of the

r\r rncnnnrh hﬂ nr‘nnnnr‘erc nr hrl nr f fa r\r f\CCl I hl/l hﬂ
)

this context the additive|of t@épqSH@@ﬁ’tei”BW'%t'%ezone [mm]

No.aEded as Cbmpssifn €l S€ 1 N elgapSUl p{ £gaJsOr M (110days 28 days
ekanple in waxes oils orfpolyners The tprlalq

1 coﬁﬁqemm(gommstqbldﬁch) ves pf tIQe i nvent Pon descr®bed 0
hl:,‘ oi | UDCU IUI l.II: M1 ucCt UTI f LILI idll D ,

2 ro1dénr% Séggafgﬁtl cles, injecti O%BJnDI ded 2zfrti cll es,%bl ow 25
npWevaserbaches, filns, t ape325 nmonp- f i2%anent s, 25 berjs, 25

PN .
Ao, II\JIIVmVCIIO, |~JI \JI I LAY ] MUIICOI \VAYE™] Ul H L O | CO,

urface coatings and the |Iike. Present conponents a)

m"ke pr eferabl Vi LN _shoeg especi II\/ LN

S
ahd b) are mainly used In foot\Neagxrs@,tt@hlp&r,gdﬂgmhq%]
Q
t
I

No.t her rmpl aSPMBOYHOur opl as} ¥ daKat er| i da¥sherle 1 davg. | 28 days
T 1| /5t (no masterbatch) 0 0 0 0
2 1% masterbatch 0 0 0 0
3 3% masterbatch 0 0 0 0

Trichophyton rubrum NCPF 115

Exposition Period/Inhibition Zone [mm]

No. Composition 7 days 14 days 21 days 28 days
1 reference (no masterbatch) 0 0 0 0
2 1% masterbatch 25 25 25 25
3% masterbatch 25 25 25 25

Exposition Period/Growth [%]
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waEA7/0dRYy; PUR, PET, PA such as PA 6 or
The materials may be foaned,
The follow ng exangpes illustrate the

sol e, insol e,
(rubber, PVQO),

or
etc.

l'ining,
cl og,

i nsol es.
i nvention in nore detail.
as limting the instant

whatsoever Th

Typi cal

of the whol e shoe,

materi al s

e.g. boots

are PVC,

PA 6. 6PCT/BP19€6/066947
especially in case of

They are not to be construed

i nvention in any manner

|n\/anf|nn |c r~|ar~|a ad tna ¢

var all
f —t

No.

changes aHATRBRIMN cat i ons

oreoT

bfayshe s

pE{i"f‘Xsc e

NZE ENE

28 days

W r‘e‘Fé“rer‘i’éb 8imdsdibaichpt € d

cope of he i nventiaon E

Epar kit €

kKanpl e 1

TOMgg Ne
0% of

SINGHEY

da 50

1%masterbatehor o- 2' - hydr o

(ydlﬁheny

et hr an

d 1006 of

1
2
3

S
2
tal | | are Tncorpor
t o2 %?f%gffgast ar 6763,

kpe

tedy nto

a pgtyes

ter @f t

Fast nan) ;

m xture

of the

pol ymer and contai ning 10% b. w. of
i.chl a2 roxydi phenyl et her and 10% b. w.
Ep'dg'?n ﬁya élﬁgébzsgfrﬂ?'é ﬁlé?’}%qem zed using a nechani cal

apitator and then conpounfied tBxm@shion|Fesiod/mhibitdnhne [mm]
skErew QVfI’IIr‘IQI’ /(".nnf orf\ bt 230C et rmor at iy
No. hder ni tPB@‘BHS' PUA Test DY SRES The| PEYEXS nestr et 28 days
1 UPRfreR& n8Psterbaten Pl S 1Sl NCOF por gt ed |I nt Og 0
e hoyl enevinyl acetate (Fscorene QIFD 001 1 Exxon) by
2 nphtgessteheichn of the naster b ch grah@rﬁes and ohe’ 5
A RAsterBatanTEC 1A cat_agr ta@@r (ronmpgad M SThET ) 0
[_conparision purposes. fa furthe sanple lis prepared
cont ai ni ng no nast er bat ch. Corrpoundl ng to granules is
efectetd——a—twR—edaaer—at—26
tnperature under nitrogeh. G anu“é%osglrog F’Eﬁf‘P%’@f&Wthéé]
No. Test dcCsmpogifio? nm thi kivegsysare ™ @awast €. days | 28 days
Antimcrobial Activit Vi Th ok obial _adtivity of
1  hrefarerse @psnastersatelhi uat bd udi ng | he 3fet hqd AMTC 100
2 1PP, hifterblicR. & defined guangity (0. 1f ) of g 0
culture of mcroorganisnslis appliled to the surface
3% masterbatch 0 0 0 0

Samples 2 and 3 of the invention show a distinct grow inhibition.

Example 2: Plasticized PVC sheets

0.5% of the 2,4-bis(alkylamino)pyrimidine compounds of formula (lic) or (lld) are dissolved in

diisododecyl phthalate (DIDP) plasticizer.

The total mixture (6000 g) consists of

(* additives available at Ciba Specialty Chamicals Inc.).

63.5 p.b.w.of PVC (Evipol® SH 7020)
35.5 p.b.w.of  DIDP (Vestnol® DZz)
1.5 p.b.w. of Irgaplast® 39"

1.3 p.b.w. of IRGASTAB® BZ 561*
0.25 p.b.w. of

(CAS Reg.-Nr.003846-71-7)

2-(2’-hydroxy-3’,5’-di-tert.butylphenyl)-benzotriazole UV absorber
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of a test disk of dinension 40 x 40 mm The inoccul um

is covered with a sterile filmin order to avoid
wale®roeaté on. Sanpl es are i ncubated at 37 C anBCHEBDV6/066947

relative humdity (RH). After 24 hours, the nunber of

m croorgani sns survived is_dgtermned. A culture of

St aphyl ococcus aureus ATCC 6538 is used. Results are

conpiled in the bel owtable Samples 2 and 3 of the

enti on sho tinct. ction. of Staph
The S GRPRETS Gl ie AP 1R T AR B s k) Beb by 00 TP and
heatéfﬁW%%oBaséﬂli‘é mfxtturg amparbiuve feachss 6@ #id IgatdesdmpinBats are

njecibf) T RORRR OFF Fien Botirasas e EOG RG] s reivieadire ingreased to
100 Tme/vmameasosge@:eﬁ isedacrruespaedds teaidc&y toSfotapmghawhe mixture is

coolqq el ol T B AT a1 TBlF Rt S ROl 4Saggdeminan 0-1)

for a (PeXNE®si & miutgdedti160)- 180LIC. BRekis\bf 406 Hadrod EfkakassEbtained are used
Resul t s sho %%8; he size of the inhibition zone on the

fort@maéa%qrb@@ #FkS he percentage of growth are given

in the bel ow tables. Trichophyton metagophytes NCPF
89Sampl es 2 and 3 of the invention show a distinct

m@ﬂ—“@ig&@bi tion. Exanple 2: Plasticized PVC sheets

The éhtli%g@f aétivﬁy di thstlisisas kydl@ated 03ipy tHevndihoe AATOIOIN Fopthis, a

aefingonantiy i} Bhisdp it & EioBpoaisiiSin papiers o ratb ot tost disk
of digensiemns csit darmbtebdsblting h avfindlfcoM&atraton eicflifdion Sk 8800k of ~ 10°

comf Rl Faa BNt G s ol v it

(RH)OAREr Ppwhekninc@ation time, the number of microorganisms survived is determined. A

cultu@ﬁfiﬁg@ﬁ%ﬁ%ﬁ r{ rag\@agga%'t%r%gggéé’ ?Eﬁ] Y hytas MR A% 0218 is

used. Results are compiled in the below table

Results: CFU/sample

Trichophyton metagophytes ATCC 9553
Samples 0 hours 1 week Log reduction
1 ] 1,5x10°
reference, PVC 8,8x10 5
1,9x10
2 “ 3,0x10*
PVC + 0.5% (llc) . 1.8
3,0x10




(* additives available at C ba Specialty Cham cals
Inc.).The solid conponents are filled into the m xer

w@ Rapesmaed er) and stirred at 700 rpm and heat eBICT/BB2006/066947
soon as the m xture tenperature reaches 60 C the
l'iquid conponents are injectydd. The speed of the m xer
is increased to 1800 rpm and the tenperature increased
to 100 C. Wien the 100 C level is reached, speed is
reduced to 700 rpmand the m xture is cooled down to
50 - 60 C. The mxture is plasticized on a two roll
m[l T (Schwabenihan D-1 ) for a period ol 8 mnutes at

190 - 160 C. Sheets of 40¢ m cr arichéprylorasBruabARCCEB218
arle used for the preparatifon of the test disks

Aftj fungal activity The anpti | qctivi of t ,
di ﬁ?é“ﬁ'gs eval uat ed usi ng hebﬁgtg'%od AA#WOO. Fg'r%[‘J reduction

tHrs——edefrmedt—gquant Tty (o) U:I a curtorgof
3 mijcroorganisns is applied]|t t4h§=r= sullf addX®” alt est
dil$&feBanCai R¥Gsi on 2 cm di dmefdf T esyl t | Rgqgn @ final
cqncentration of fungi on]the sanpl d o?’ ~ 105[col ony
fqrmng units (CFU). Sanplles are ingubaigggd at |29 C and

> |6t L ivg humidity (RH). After |1 week ingubatiop?

tijme, the nunber of m crogrgani sns gurvieoed i g
nlct Crm [aVal¥a I\‘ ~al t ur . _nf Tra ~hanhat
192008 i §

d F-Ae-a—A—ctH-ttH-e—6 —chophyt
5 AJCC 9553 or Trichophyton|rubrum A
R4FIMG ¢ Ocfr’e (kD npi | ed in the bel ow t gbl eﬁg\i’ul s :
CHU sanpl eThe sanpl es of :]he i nvent ijon & aldi stinct
reductron of Irichophyton nmentagophytes and
Trichophyton rubrum d ainms 1. Antibacterial and
anti fungal synthethic thernoplastic polyner nmateri al
which is a garnent or footwear, or synthethic
t hernopl astic polyner material for the production of a
5  The grappigsof the 'WSBEQ/Ve%hO,W 2 gistingt redvgtiemy! Hichapvteraeestapgphytes and

Trich@?ﬁ}ibn afr@at ed from phenolic antim crobial conpounds
of the formula (1) wherein

used.
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nis O or preferably 1, Rl and R2 are hydrogen or
chloro, R3 is hydroxyl or preferably hydrogen, R, R5
waow7Re486 € hydrogen or chloro, R7 is hydroxyl PCERB20¥6/066947
is a direct bond, -NHCONH, -CH2- or preferably -0O;
and (b) an antifungal agent.33elected from
benzi m dazol e fungicides, triazoles, 2,4-
bi s(al kyl am no) pyri m di nes, i sothiazolinon fungicides,
10, 10" - oxy- bi s- phenoxyar sen, zinc pyrithione
corporated into the bulk of the material. 2.
Material of claim1l, wherein conponent (b) is selected
1. Aqt@g{:}%r&%gga@n%’@pg%g%i}t%p{hmgta%fénotprlgs E’%Q%er material which is a garment
or fodtwean o gynthethis AidrhmapRistitipdyrasr métefaldocihk @F studtittoot sy harment or
foo i sot hi {azol i n-3-on, and 2, 4-bi s(al kyl am no) pyri m di nes
00 “éﬂﬂ“t%a FW%hul a3. Material of claim1, wherein
(a) Ccanpaibadieriblagensssaltarired pheadicZnamnydialieipounds of the formula
2,4,4" -trichloro-2'-hydroxy-di phenyl et her,
(0 4, 4" -di chl or o- 2- hydr oxydi phenyl et her,
2, 2' - net hyl ene- bi s- (4-chl or o- phenol ),
4-(2-t-butyl -5-net hyl phenoxy) - phenol ,
3- (4-chl orophrenyl,) - 1- ( 3, 4-¢i chl or o- phenyl ) - ur ea,
2,4,6-trichllorophenol . 4, [ of claim1, wherein
the garment |or f K or especially a
shoe, sole, | r linin Bof. 5. MatBri al of
claim1, conftaini aratip o onponents a) : b)
rangi ng from O. E'R 20 to 20 R;o0. B, and a total anount
of conponentls a) “and b) i whe range from0.01 %to 10
% by wei ght of the garnent or footwear or
corresponding material.6. Material of claiml,
cwrerainni ng a silver ion rel easing agent such as a
S silver conplex salt as additional
ﬁls\@ér&a&w% rocess for the preparation of a
n'ﬁt@rrd Rt argdwdragengr elowl ai m 1, characteri zed in that

W, is hydroxyl or preferably hydrogen,

R4, Rs and Rg are hydrogen or chloro,
Ry is hydroxyl, and
X is a direct bond, -NHCONH-, -CH,- or preferably -O-; and

(b) an antifungal agent selected from benzimidazole fungicides, triazoles, 2,4-
bis(alkylamino)pyrimidines, isothiazolinon fungicides, 10,10’-oxy-bis-phenoxyarsen,
zinc pyrithione

incorporated into the bulk of the material.

2. Material of claim 1, wherein component (b) is selected from the group consisting of
thiabendazol, tebuconazol, zinc pyrithione, 2-n-octyl-4-isothiazolin-3-on, 4,5-dichloro-N-n-

octyl-isothiazolin-3-on, and 2,4-bis(alkylamino)pyrimidines of the formula



10

15

anti bacterial agent (a) and an antifungal agent (b) as

defined in claiml1 are incorporated therein. 8.
woe@meessi@ccording to claim 7, wherein conmponePtBEPAYG6/066947

and (b) are incorporated into the bulk of the

material, which is a synthetfaic thernoplastic polyner

sel ected from pol yet hyl ene, pol ypropyl ene hono and/ or

copol yrmers, ethylene vinylacetate, polyester, polyol,

pol yur et hane, thernoplastic pol yurethane,

pol yvi nyl chl ori ag¢)s pol yam de. 9. Process according to
clam 8, whereiplas further conponent one or nore

S . .
cl6 nds sel tedNfromthe group consisting of

i dant s, _Iph hites, phosphonites,
benzof uranobles, N'ndoNHnones, further antim crobia
agents and light stapilizers is incorporated into the
synt het hi ¢ thernopfastic polymer. 10. Process

mb)according to claim?7, wherein the antibacterial agent
(a) and antifunge¥ agent (b) are first incorporated
into a thernopla g| pol ymer carrier in an anount
rangi ng from1l t oN80% by wei ght of the carrier, and
the | oaded carrier is subsequently incorporated into
the material as of claim1, and both steps are carried
out with application of heat. 11. Use of a conbination
of an anti bacterial agent and an antifungal agent as

defld ned | ai m 1 _{§or cthe production of a garnment or
f oot'wear base on|3;§gbifsihli/thernnplastic pol yner .
N A

CH,

NH

p
Qe

(llc)

CH

ZT
pd
O
I

(Ild)

3. Material of claim 1, wherein component (a) is selected from

2-phenylphenol, 2,4,4’-trichloro-2’-hydroxy-diphenylether, 4,4'-dichloro-2-hydroxy-
diphenylether, 2,2’-methylene-bis-(4-chloro-phenol), 4-(2-t-butyl-5-methylphenoxy)-phenol,
3-(4-chlorophenyl)-1-(3,4-dichloro-phenyl)-urea, 2,4,6-trichlorophenol.

4. Material of claim 1, wherein the garment or footwear is a sock or especially a shoe, sole,

insole, or lining thereof.

5. Material of claim 1, containing a ratio of components a) : b) ranging from 0.5 : 20 to 20 :
0.5, and a total amount of components a) and b) in the range from 0.01 % to 10 % by weight

of the garment or footwear or corresponding material.
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6. Material of claim 1, containing a silver ion releasing agent such as a silver salt or silver

complex salt as additional component.

7. Process for the preparation of a material according to claim 1, characterized in that an
antibacterial agent (a) and an antifungal agent (b) as defined in claim 1 are incorporated

therein.

8. Process according to claim 7, wherein components (a) and (b) are incorporated into the
bulk of the material, which is a synthethic thermoplastic polymer selected from polyethylene,
polypropylene homo and/or copolymers, ethylene vinylacetate, polyester, polyol,

polyurethane, thermoplastic polyurethane, polyvinylchloride, polyamide.

9. Process according to claim 8, wherein as further component one or more compounds
selected from the group consisting of antioxidants, phosphites, phosphonites,
benzofuranones, indolinones, further antimicrobial agents and light stabilizers is incorporated

into the synthethic thermoplastic polymer.

10. Process according to claim 7, wherein the antibacterial agent (a) and antifungal agent (b)
are first incorporated into a thermoplastic polymer carrier in an amount ranging from 1 to
80% by weight of the carrier, and the loaded carrier is subsequently incorporated into the

material as of claim 1, and both steps are carried out with application of heat.

11. Use of a combination of an antibacterial agent and an antifungal agent as defined in
claim 1 for the production of a garment or footwear based on a synthethic thermoplastic

polymer.



