WO 2007/ 042416PCT/ EP2006/ 066947 - 1 - WMaterial having antibacteri al
and antifungal properties The invention pertains to a synthethic

t her nopl as{j¢ {lﬁ%dﬂ'ﬁr material, especially a garnment or,shesednesosr
material for % e production of a garnent or shoe, containing a
specific conbination of an anti bacteri 1 and an antifungal agent, to
the use of these agents in or on a garnent or 5shoe for the
prevention of odor and tinea, and to a correspondi ng process for the

production of an odor and tinea protective garnent or shoe. The use
of certai Mahena{rhawaaanﬁbag@ﬂa!@ma@ﬁﬂ%g@pgwn on the skin, or shoes
has been proposed (see 1.35-4401770; WO 03080911). WD 02023985
proposes a conbi nati on of 10phenolic and fungicidal agents for
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smel | . Fedftanipgorantdinea prateativg pammest ereliReany ot her part of the body,
so they can sweat profusely which can not evaporate (like it can on

t he handsE due to being enclosed in footwear. The bacteria inter alia
produce i e pertaiy PiRciglps B 9arRedRdrache RGN he akigyor SRRes;ngs been
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who wear Wrapping-gdenting trainers or don't dry their feet properly. In
order to reduce odor (mal odorous; bromhidrosis) or fungal growth
(e.g. athlete's food, 30tinea pedis), especially in garments directly
wor n Bh ¢ Fieet 6y AMelbas WA des Seh whle § sdrepbed o iaenHRg B 4, Meleliffes
nMeans ar ethbesiwofestors\Wingwihitzertib #Rk ¥ause thicendidPset dade PoRVEat flangal
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conbi nati gn of. an. antibacterjal agent with a fungici de advant ageously
may be us'éava?%'cc?\tf%ir@g%ca[uﬁ%s%‘?88?%%, t hus providing a garnent or
footwear, especially a shoe, having antibacterial and thus anti-odor

as wel | af ?ﬂgcial in%ﬂane are, for example, the bacteriae Staphylococcus aureus, Micrococcus
spp., Corynebacterium spp., Proplonibacterium spp.; fungi of special importance include

Trichophyton mentagophytes, Trichophyton rubrum, Epidermophyton floccosum.

25  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,

30 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 stc.



S5properties. The antibacterial agent (a) useful in the present
invention mainly is a phenolic antimcrobial conpound of the formnula
(1) whegR) Rofodhdis0 Or preferably 1, R and R2 are hyg&pgRiodssoe7
chloro, 15R3 is hydroxyl or preferably hydrogen, Rs, R6 and R6 are
hydrogen or chloro, 1:27 is hydroxyl, apnd X is a direct bond,
-NHCONH-, -CHr or preferably -0-. 20Preferred exanples for the
antim crobial coenponent (a) include 2-phenyl phenol,

2.4. 4" -trichloro-2'-hydroxy-di phenyl et her,

4, 4' - di chl or o- 2- hydr oxydi phenyl et her,

2, 2" - met hy h&n Badbsen(féurithatrabcopitiiagiby of an antibacterial agent with a fungicide

4-(2-t-butyl - 5- net hyl phenoxy) - phenol , . 3- -

(4" ohi or GIERGTR DR ko PYF e probloms, thys £royidna .99 BHenol
25A si | veiboivear, espezidly aghog dating entipactarislant thas asiifoderascoatizsextidinta
such as Atﬂg%erﬁ NC3, Ag2SOH4, silver-zeolites, silver-glass,
silver-zitconatés, nmay be used as additional antim crobial conmponent,
e.g. in a wight ratio fromabout 1:9 to about 9:1 relative to
present CHIPAR i ] ; i may be those
described in U?%telj%%ta%%r_?%al\)lgjg%mﬁh%I%‘,g}%gég?hg&gtﬁ%dé@f%, 911, 899 and

6, 071, 5422 Phansligiprsnierabipleemprunghpidhe BFBUAM) eby i ncor por at ed by
30reference. A zeolite is generally alumnosilicate having a three

di nensionally grown skel eton WD 2007/ 042416PCl VEP2006/ 066947 - 3 -
structure and is generalty by xM210O Al 203sySi 02. zH20,
witten with Al 203 as a|bas
i on- exchangeabl e netal i on, t he i on of,.a nonoval ent
or divalent nmetal; n corrBs of the(HetaI; X is a
coefficient of the netal oxi ,‘, i ficient of silica; and z
is the nunber of water o¢f cRysta n. Rihe 5zeolites to be used
along with the antimcrobials of thepnesent invention have a
specific surface area of at |east 150n2/g.

wherein
nis 0 or preferably 1,
R1 and R; are hydrogen or chloro,
15 R is hydroxyl or preferably hydrogen,
Ra, Rs and Rg are hydrogen or chloro,
Rz is hydroxyl, and
X is a direct bond, -NHCONH-, -CH,- or preferably -O-.

20  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-6-methylphenoxy)-phenol, 3-
(4-chlorophenyl)-1-(3,4-dichloro-phenyl)-urea, 2,4,6-trichlorophenol.

25 A silver ion releasing agent, e.g. a salt or silver complex salt such as AgCl, AgNOj3, Ag,SOs4,
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 reiative 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

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



More preferred as conponent a) are
2.4.4" -trichloro-2'-hydroxy-di phenyl ether, 4,4'-dichloro-2-

hydr oxydi pbﬁf‘éﬁbﬁééﬁrﬁ, 2,2' et hyl ene- bi s- (4- chl or o- Phengéymp2006/066947
3-(4-chl orophenyl)-1-(3, 4- dichloro-phenyl)-urea. 10 The antifungal

agent (b) useful in the present inventipn is selected from
benzi m dazol e fungicides, triazoles, 2,4-bis(alkylam no)pyrim dines,
i sot hi azol i non fungicides, 10,101-oxybis- phenoxyarsen zinc

ithi 5B d le f d i
o bendassiietie Wl aryR apEHsPaTE . Dl eyt W Ko as o
1H benzi nbadaz Grher%rn W Irepae dumtedreipn-Begianddableifé85er? lwh?ch)ls usdzihatvendseafal e
[CAS: 2- (r%orgorya ry(J \)alent %? ﬂégrrg o%ldg tﬁggale%) of4h4e mZt%I §L§acoeﬁ‘icient of

20tri azol es use are uconazo
((RS)-1- pthe I edal oplhle,rwls azi:oaﬁ' dermte:tf kilida; 3nq 1 i4-the Rumberrof water oficrydtatizahign. ipe

nt an- e[o%§to be %wnh tree arltm"(ljcrobia[ﬁyr theﬁyﬁent |p\|_/e{'t|%n ﬂave as emrlc

a42- ( ch% oropheny I et tri e-1-
et hanol , FRefgce aga Oietﬂsaﬁﬂé@n@?); 252, 4- bi s(al kyl ami no) pyri m di nes

usef ul armoﬂévdréve&ea Q@@&na%ﬁfa)wz m MQ1I%%?égxy—ﬂupﬁen&%mw&h%ﬁoa-

the formula -N --- erein i S -

5002 1 5 HHIFOYBRRH SR Gy BT hs-rcihia Femnall Jit REPTOPBIIE-Pel cal
of for mul @chiro-phBAlIfQIrear € each independently of the other hydrogen,
Cl- C6g] kyl or C1-Co6al koxY; 03 and 05 are each i ndependently of the
ot her "hydrogen or C -Col kyl; 04 is O -C2oal kyl, unsubstituted phenyl,
C6- ClOar yThe grtieingalragenih) @bﬂﬂﬁrylhe pfeSeCi0eantjdn |€$eie&éﬁ&bmw9n21midazole

%ﬁgoé{ % &Eg §<¥|Jiazofé%) W '?tgb)?%ﬂ% C??Ek%ﬂ’mon fungicides, 10,10’-oxy-
hione

- (CH2) 2- (mspmnomragmzm

15  Benzimidazole fungicides useful are, for example:
carbendazim (2-methoxycarbonylamino-benzimidazol [CAS: methyl 1H-benzimidazol-2-
ylcarbamate; Reg. No. 10605-21-7]);
thiabendazole [CAS: 2-(4-thiazolyl)-1H-benzimidazole; Reg. No. 148-79-8];

20  triazoles useful are, for example:
tebuconazol ({(RS)-1-p-chlorophenyi-4,4-dimethyl-3-(1H-1,2,4-triazol-1-ylmethyl)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]);

25  24-bis(alkylamino)pyrimidines useful are mainly those described in WO 05011758, i.e.

compounds of the formula

G'E
G, Ny
(1N Gs\N N/)\N,q .
& 4
wherein

Gy is C1-Cyalkyl or Ce-Cooaryl;
30 G is hydrogen or C-Cyalkyl; or G, and G; together form a radical of formula



06 i s Cl-C20al kyl, CG Cloar Y1, C6-Cl0ar Yl - Cl- Ceal kyl ,
hydr oxy- C1- Cé6al kyI - C1- C6al kyl am no- Cl1- C6al kyl ,

nmono- CL- Co bR ig- Cl Céal kyl, -(CH2)2-(0-(CH2) 2) 14- ObPEp2006/066047
-(CH2) 2-(0- (CHZ?ﬁ% 14-N1-12; or 10G3 and 04 and/or 05 and GB t oget her

forma pyrrolidine, piperi di ne, hexamethyl enei mi ne or norpholine
ring; typical exanples of 2,4-bis(alkylan no)pyrimdines are of the
formulae CH3 | NNNH 143C\\ CH, N NH NH, 15(11c)0 WO

2007/ 042416PCT/ EP2006/8'66947 (11d) cH3

(lla) , wherein
Glf

G' and G" are each independently of the other hydrogen, C+-Cealkyl or C4-Cgalkoxy;

G; and Gs are each independently of the other hydrogen or C4-Csalkyl;

G4 is C+-Canalkyl, unsubstituted phenyl, Cs-Cyoaryl, preferred C;-Cyoaryl; Ce-Cooaryl-Cs-
5  Cgalkyl, hydroxy-C4-Cealkyl, di-C4-Csalkylamino-Cy-Cealkyl, mono-Cs-Cealkylamino-Cs-

Cealkyl, -(CHz)z-(O~(CHz)2)1.4-OH or -(CHy)o-(O-(CH2)2)14-NH2;

Gg is C1-ngalkyi, Cs-CmaryI, Cs-C1any|—C1~Csa|ky|, hydroxy—C1-(35alkyE,
di-C4-Csalkylamino-C4-Cgalkyl, mono-C4-Cgalkylamino-Cs-Cgalkyl,
-(CH2)2~(O~(CH2)2)1.4-OH or -(CHz)z-'(O-(CHz)p_)u,"N H,; or

10  Gsand G4 andfor Gs and Gg together form a pyrrolidine, piperidine, hexamethyleneimine or
morpholine ring; typical examples of 2,4-bis{alkylamino}pyrimidines are of the formulae
CH,

@\/\ | i
N/J\NH

(Ilb) ;

HC

15 (llc) ;



H3C,c, NCH3 H N HNN (CH2),I1.CH3 isothiazolinon fungicides useful
are, for exanple: 2-n-octyl-4-isothiazolin-3-on

n-butyl - 1, HdPRpzbaA6NI azol i n-3-on, _ ... PCT/EP2006/066947
4, 5-di chl or o- N n- octyllsothlazolln 3-on; zinc pyrithione [ CAS Reg.
No. 13463-41-7] is also known as 2-nercaptopyridine-1-oxide zinc
salt. Preferred fungicides are thiabendazol, tebuconazol, zinc
pyrithione, 2-n-octyl-4-isothiazolinl53-on,

4,5-di chl oro-N-n-octyl -i sothiazolin-3-on, a

2, 4-bi s(al kyl ¢ '(mg)pyrinidine of formula (I1b), (11c), (11d);
espeC|aIIy t , tebuconazol zinc pyrithione. Single
conmpounds or mxtureé‘J sconponent may be used. For exanple,
using a ZOConblnatlon‘;ifgaphenollc anti bacterial and a silver
conponent may provide fufther advantages, e.g. as described in US
pat ent No. 6585989. O rse, one or nore further conponents may be
added sel ected from zin xi de, copper and copper conpounds, silver

i n generaflidsuch as col lor'dal silver, silver nitrate, silver sul phate,
silver chloride, silver conpl exes, netal-containing zeolites and
surface-nodified netal -containing zeolites, as 25described in said
patent. WD 2007/ 042416ECT/ EP2006/ 066947 - 6 - Conponents a) and b)
are preferably usedcmy aratioranging from0.5 : 20 to 20: 0.5,
especially a) : b) &n rg,0 fromi1: 10 to 10 : 1. The total
anount of conpomM%B\f)\ nd b) preferably is in the range fromO0.01 %
to 10 % 5Sespecially %to 5 % by weight of the treated garnent
or shoe or correspondh g material. The antimcrobial mxture of
conponents a) and b) exhy&m t—gapd | ong-termactivity and a good
tOX|coIog§€hI profile. 0 The novel antimicrobial mixture of
conpomgnts a) and b) nay be i ncorporated into a plastic resin prior
to its being manufacturing process such as rotational nolding, fiber
spinning, etc. The m xture of conponents a) and b) is able to

Wi t hst andisothizasition fungicaies ssefolgare dorcixamples such as hi gh tenperature,

e.g. t enpf—%%c%—&-%so%aez%ﬁr?-ﬁ-o%prﬂguépﬁgbenzisothiazolin—3-on, 4,5-dichloro-N-n-octyl-
isothiazolin-3-on;
10
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-
15  3-on, 4,5-dichloro-N-n-octyl-isothiazolin-3-on, a 2,4-bis(alkylamino)pyrimidine of formula (lIb),
(Itc), (lid);

especially thiabendazol, tebuconazol, zinc pyrithione.

Single compounds or mixtures of each component may be used. For example, using a

20 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
componeﬁts 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

25  described in said patent.



15 Consequently, the invention also pertains to a process for the
preparation of an antim crobial material, especially a garnment or

f oot wear, @hpdiapésiigzed in that an antibacterial agent g@fhepidososco47
anti fungal agent as defined above under (a) and (b) are incorporated
therein, as well as to the use of a condbination of an anti bacteri al
agent (a) and an antifungal agent (b) for the 20production of a
garnment or footwear. Exanples for the materials such as plastic

ccor di nCYBPBIS eRd R e RRAEP B o5 5.2 BTN PRBs S10 ARG Der i ns

and di ol eddpssiallyfa)r bexanmtiefrgral ¢ priopyloerie, pol yi sobut yl ene, po-

| ybut - 1- ene, pol y-4-net hyl pent-1-ene, polyvinylcycl ohexane,

pol yi soprene or pol ybut adi ene, as well as polynmers of cycl ool efins,
for inst afeeotf amymtobmm;mmentera) and bigreferably ipoltyetange &om O Gthiedd 10 %,
optionall : I yl ene
(Tory 1o pRaguREoe Has shrks et oP ol AR ot (1ERS) L agbidhd

( HDPE- HMWnatetiglgh density and ul trahi gh 30 nol ecul ar wei ght

pol yet hyl ene (HDPE- UHMA, nedi um density pol yet hyl ene (MDPE), | ow
density pol yet hylene (LDPE), linear |ow density polyethylene (LLDPE),
(VLDPE) ahtf gniirsoeyial miigye S oA BENH @2@%?/ gdopg-tefmy activity and a good
Pol yol eflﬁaﬁmmb@w pfdfiee, pol yners of nonool efins exenplified in the
precegLng paragraph, preferably polyethylene and pol ypropyl ene, can
be prepared by different, and especially by the follow ng, nethods:
5a) r adi caTthmdvymmtinsmblalnnﬁnm obddnyponedte ) Bnd)h) pae be ircerparededinto a plastic
el evat ed r [ I |

Chat nor g TpBb i beino s ooriitst SR Stblads o oE8 ity e
VI b or VIThe wixiurdef campanghis afabd &) isTdrdsste withstand damaaqhngy prme@trm@ndwﬂons
nor e than I cohol ates, esters,
et hers, %s h‘ﬁg}%‘q%‘f E%Féé%ad I ny tg%gﬁﬁeﬂrﬂ%ﬁy gét'% hat may be eit her
I't- 0I5a coordl nat ed. These metal conplexes may be in the free form

or fixed e&seaeémg%@ﬁweﬁﬁewawdenamet@&bm@ése& tH@B&EéIaH&I emnogdn%rob.a;

titanium(IT1) chloride, alumna or silicon oxid ese catal ysts may
be sol ubl BatFial esnsrigh 207MeNher TpRivpRresiasanterzRd ighptan antipreteral 2gsné prd

Catn bet usgfladiurig a%@%ﬂgé@d?eﬂhéd bﬂ?&e@@ﬂé’ﬂﬂ érﬁi?(b} &8 indbrookté d'Perein, as well as to
actl vat or e use
P r R P diaambinptioniof ap ¥DloSSleiid] agens ta e SRS pHRTLD) Ty

met al 20 beprﬁgucﬁubemg@rmﬁt gifostpsad.a, [la and/or I1la of the Periodic
Tabl e. The activators may be nodified conveniently with further

ester, ether, amne or silyl ether groups. These catal yst systens are
usual | y tExamgdesPliorl thepmateBiakndashd a® pladtindieaina, pafinegy| subs(ratsat ecujpped NEth
(Pubont) . sl GLbRGENY e RGeSl ReRA AN 5200 550 2. Mixtures

of the po mers nmentl ) e m xtures of

pol ypropyl ene wi th pol yi sobutyl ene, pol ypr opyI ene with polyethyl ene
(for exanpl @oPﬁfeIréDﬁErnoEc%%(lé#ﬁE%hd %mﬂefﬁh Xﬁ)Héfa?nF% pg}fﬁr By, Mﬂgbﬁjtf@ne po-

pol yet hyl ene (for exanpl e ner s o nmonool ef i ns
and di ol ebPyis!-&ie: Iﬁogé‘cfﬁe"@wﬁ%‘?t“qo?”GIMPPIMV‘BY“I"I@IO“WWI p%ﬁ?ﬂ?@?%or pjybutadiene,

exi'mplt ﬁ le&wén(aéLbeéwrﬁm bﬁqeldé?mﬁé h‘cﬁf?ﬁétanobldﬂﬁﬁibpbﬁl\éhéi@ﬂﬁérbtyrnene, polyethylene

pol yet hy res ereo ow, den

pol yet hyl &‘&E“(@PE@V gﬁ‘yﬁ’@?@?‘b‘?ﬂ ‘J%r 8’?%“%%@%‘?8?‘9’ polyettiylene (HDPE), high

pr (I)Ilel en/eﬂeergnjouhylheghemolepﬂh:ywagm pcﬂ%dmmne(HmE’E-hﬂmenemgbmhg{mrm ultrahigh

et hyl gne

ot 1 Sho/ RESE0R. B8R R R By iR R b Lan 8RR o

et hyl ene/ dénsity motyetitylenan DR ollipgasr by demsity eprdyetiyitaneo (LAOPE).c 6YAIRE e and

(e.g. eth Lej%nor bornene |i ke COC), ethylene/l-olefins copolyners,
1-0

where the fin is generated in-situ; propyl ene/butadi ene
copol yners, isobutyl ene/isoprene copol yners,



WD 2007/ 042416PCT/ EP2006/ 066947 - 8 - copol yners, ethyl ene/vinyl
acetate copolyners or ethylene/acrylic acid copolyners and their

sal ts (i ongmRfdindssel | as terpolymers of ethyl ene W t BRiPRYdREA7
and a di ene such as hexadi ene, dicycl opent adi ene or
et hyl i dene- norbornene; and m xtures of_-such copol ymers with one
another and with polymers nentioned in 1) above, for exanple
pol ypropyl ene/ ethy- 5 | ene-propyl ene copol yners, LDPE/ethyl ene-vinyl
acetate copolyners eth Ieneacr c .acid copolynmers (EAA
LLDPE/ EVA ONQIEhBEy | eaPRiV"a?rF@FJ a"ﬁe"r‘aﬁ' Lflt% %&%@Pﬁ%"&%@rﬁﬁﬁ rPrgfe'
monoxi de r@BIpqioWy&naﬁﬁd rfokipttpeent, heinesy probadad olyhiifferg] ymeespechally by the
exanple p “ m de d104 Hydr ocarbon resins (for exanple C5-Cg)

oIS g

i ncludin &d nodi fications thereof (e.g. tackifiers) and
m Xt ures of poI yal kyl enes and starch. Honopol ymers and copol yners
from ) t

sotact!c, Hen e paYfeRoR (RRARRLNE HoFokRik hE B A fire)

preferred. Stereobl ock 15pol yners are al so included. 5. Polystyrene,

pol y(p- met hy| Stcﬁf A\golyﬁ’@} é‘a(tlan Uﬁﬁ@é‘Eﬁﬁab&ﬁﬁﬂﬁ)mrrﬁaily%%ﬁ%'oﬁe or moe | than one
hormopol ymers an mers derived fro romati c non

including 20 ﬁ%}@léﬁarouash@t N1 SPr é’Hb"f"'bﬂ ﬁ’erlogk‘irﬁ?%e 6’1‘95\%’?\%}?'5#6‘!’@]&%"9
etSpeCI ally p- Y'dﬂﬁ'dr%d#@fﬂﬁan @{el ugaﬁ@nw §a!@foxﬁfebyﬁah§éé’raﬁi:laaﬁolfﬁz’éOWérs, ethers,
styrene, Vi ny n \VA| n vVin an racen

m xt utes t her e@fm' ﬁ%ﬁéi h%%’@ ﬁ?f’r@?% b a’%é’ré’nipord'"ated 1RE%
SE er 1<_'eost r\l/JVI(":It ur enetacwﬁl;m@ssmagﬂluét ﬁlCthleCﬁr?d Winaﬁﬁ figed b&bmubsmb@qypueaﬂwon
alacCll C ere a re reo oC 0

are al so incl ud® Va??%mé ”es{%rb ﬁ?ﬁf@r Et%F'H@ﬁﬂﬁ'ﬁﬂﬂ'de%P@WénT. Eﬁ%&io \ﬁl%a‘ﬁese

aromatic rmnorrmatal;atadmaptmrsolmblesorsnﬁosmﬂaem the poilyeetisdtion enedpmo piHeetagglysts
dienes, nitril el:% b@q}sgé b¥ 'f%n%'e e@fﬁhﬁﬁg pb I%%FIS J18f Fhﬂglsactl étQﬁéJr?é%Ptfet l?steﬂ

and vi nyI chl orde or: ac eriva mx ures t er eo
exanpl® styr enévmwlnme@i@lkylgt me@H@fdadw h‘@tﬁl ﬁikvllf@hd@s W@«h@%ﬁmwéﬁmem!

(i nterpol ymer S)aikyﬁz%fr‘i&n%laln@féls B@'ﬁ&%ﬁaﬁiéln%tcﬁ rm%g Ia, lla einlgilolr flla of the Periodic

styrene/ but adi ené/ al kyl acrylate, Styrene/ uta i ene/
met hacryl ate, stapleehbf aalivaicEs mgw parmesified Gonyemientiy ity lf‘{fWief PHtPle PIRSE IRiINE

acr %/Ihat e; Im Xt Wr eyl @ihehigedlips MRk catalyeh Gfstenty a@t@sn@lweteﬁmobmmpg Btatdrd
anot her pol yner [ exgnp y. i ene mer or an

et hyl ene/ pr opyl@hjﬂdﬁ“_@ng'eﬁ’gf 52‘1%@&9 -mé\}n{%“aéﬂnpcw g%'BB?'VE@ g'"%'fa i, galglysts
such & styrengbBgyadi ene/ sty- WD 2007/ 042416PCT/ EP20061066947 - 9 -
rene, styrene/isoprene/styrene, styrene/ethylene/butyl ene/styrene or

styrene/ et hyl ene/ pr opyl ene/ styrene. 6b. Hydrogenated aromatic

pol yner s ﬁeh/ﬁxnee_ls bftbephWMemee;Htohe@umﬁer polfgrexespleanikivesed pBypeylerd: With
especi al | i. i P%k p

hydr ogena%{ ¥1 acti 88‘%%%%&?8&@ dc@%%le%q;c{ér red t Ie ﬁﬁRm@d FWLDPE and
pol yvi nyl MT%@‘WFGW@HW DOlﬁihVIWdfO@ng%HDBEWE)C pol ymers
deriv from hydrogenati on of polyners nentioned under 6a.). 10

Honopol ynmers and copol ynmers _nmay have any, stereostructure including
syndi ot aci &opplypemcafiieoncriefins prGEIQlefine With eaghaethercor Wilieptherafinyd fmogomers,

pol yners af exihpkadthyishe/prbicRtopelymRaY, YifigdrSowIdensgitysolydigliarde@LDPE) and
mixtures thereof with low density polyethylene (LDPE), propylene/but-i-ene copolymers,
propylenefisobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo-

30 Iymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene
copolymers, ethylene/vinylcyclohexane copolymers, ethylenefcycloolefin 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/alky! acrylate copolymers, ethylene/alkyl methacrylate



157. Graft copolynmers of vinyl aronmatic nononers such as styrene or
a- met hyl styrene, for exanple styrene on pol ybut adi ene, styrene on
polybutadlgnfmﬁ%?&g@e or pol ybut adi ene-acrylonitrile coggh% bos6947
styrene and acrylonitrile (or nethacrylonitrile) on pol ybu |ene;
styrene, acrylonitrile and nethyl nethqgrylate on pol ybut adi ene;
styrene and nual ei ¢ anhydride on pol ybutadi ene; styrene, acrylonitrile
and mal ei ¢ anhydri de or nalelnlde on pol ybut adi ene; 20 styrene and

mal ei m de on pol ybut adi ene; rene and al k%/ acryl ates or
met hacr y| @PEYMEH ﬁﬁWS?B%’@M'l@ﬁ e cqRphEIRES AnRinURNYACHIE BFid| Gopglmers and their

et lhyl FEE{ wlt@r(wlh@r?@;/sgilag%nt@er t%@pbdfyfﬁé@ ,hof %ltwreﬂ?%lﬁinﬁoﬁy@édé e brdlérﬁe Qith as
(0] a I a acr al es
oy on theeutnd S8 PhaRntth St puNEersgoroREre; st MidiTes 2L S capplymers

t her eof thmort&mm@hy RaEEh $solyrr&tademtlmdeat in69), albbmslr f@mambke golveropylene/ethy-
copol ysrer,_m xt I )
ol ogun cgit oV R SORVMsPE LR 5l R oafdnerEiE o) fapEigtiens
rubbers, ainlioraciiatopdlyeneds (kA M%EMMW%EW stbématyigeneam@opp@m
(halobuty r | +Q&rb S¥akig 0otk q £ 1
copol yrne*r'é’le'rn?'l Obl%%kgrﬁgg@ﬁm?@nagtaﬁ et hy éerhe, @g? cﬁj l'or'ohyd r?nexampe
hono- andp%ﬁ%@¢WhErs especi ally polyners of hal ogen-contai ni ng vi nyl
conmpounds, for 30 exanple ponV|nyI chl oride (PVCQ), ponV|nyI|dene

chlorjde, polyvinyl fluoride, V|n | i,dene fl uoride,

copol {fhe r’ir H%F%S?bogdéﬁ“%léf%ieﬁ% hCF5 % H&Wiﬂthxdaf&%at@ﬂl%?q‘f&‘é“m\?u hgfeof
chl ori de/ lgnydckineref aidemixturad sfybolydiRpienashdnarstaden.vi nyl acetate
copolymers. WO 2007/ 042416PCT/ EP2006/ 066947 -10- 9. Pol yners
derived from a, -unsaturated acids and derivatives thereof such as

pol yacr y| Horespalyraerp ahy nedheary framels) - 4olohaynietvieyany wietdustugtiratiesyding syndio-
pol yacryl d I i t-

o vi at 0. AEo BuBRs, B KRRoH: BPLbbdc, Sherd ARAR!sollAth: bt prblly bibbiock
each bihepolmewm’laﬁmlhelﬂd%msat u- rated nononers, for exarrpl e
acrylonitrile/ butadi ene copol yners, acrylonitrile/alkyl acryl ate
copol ymers, acrylonitrile/al koxyal ky acrylate or acrylonitrile/vinyl
hal i de co%oP?'kﬁiY@”%POH&'V‘BHMSM‘?H%/POM%V‘P histyFe€d-y | at e/ but adi ene
terpolymers. 1011. Polyners derived from unsaturated al cohols and

am nes or _the acyl derivatives or ace- tals thereof, for exanp

pol yvi nyl 6-afEHREF homapglymersiand capalymaers dayadifiop vy atamatis moﬁ'BW(ﬁ 'ﬂi}‘l‘dmg

benzogf e, st?r@hé/\ﬂ-ﬁa}é{hy@@{'&%t 811 isBRbX\T D tEIUdNE, 8speciafy N—@inkfﬁiudhbt faBk@hérs of
or pol yal lt%}‘i mel am ne; as well as thelr

copol
ment i oned®M styreagqrepy! styiene, KKoRiRNS e VEYIHAP ¥'E’@|§’8Pyﬁ@r gmﬂfanéwf%“e and
et hers suglxurss mgw,l Myrhelﬁtﬁyrgérycmb&;opﬂwmtrhay hhﬁilen@meebbstructure including
e 0oxl de .or, C

pol ypr opyl r.s th Ci

03 ¥ bot y anatiti Sndie: BBRUBE dryedie whtr iged let oot Bteze
whi ch contsabinclepdiyrhenm areaalsaiaclaseda conononer polyacetals nodi fi ed
wth er nopl asti ¢ pol yur et hanes, 20acry|ates or MBS. 14.

Pol yphenyl ene oxi des and sul fides, and m xtures of pol yphenyl ene

oxi des wi 6 Gopalysmass b@lusiimeraéaranerpi'@hWWﬂ@@maEmnomrmndeqqﬁmemers selec-
dertved ! L:AMdN Qiiche: bRPALAAR hwrﬁ?%eﬂ%ﬁs, RAICS G EER! maleimides, viny

pol ybut adi - enes tic or aromatic
pol yi socyacwéqtegn@wnylwé!%ﬂﬁevacrﬁ@ dﬁéYﬂ“V%»%ﬁf&%@f%ﬁdh%re%@ré@mplqewrene/bu-

Pol yami deﬁad%ﬂg §t9%lebéamoqﬁ§|e thfe‘r‘@léﬂ'fyreﬂgl (ﬁﬁ@rmlm&sprmyrdhaakpomytha@ry:ate
acids and/or from ar rres
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ol yam des startin
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t er epht habylenedierce tangblymnérh and bloick lvopdlyraers elf axdytrenve suchsasreiyiehielbuiadieoe/sty-



WO 2007/ 042416PCT/ EP2006/ 066947 pol y- m phenyl ene i sopht hal am de; and
al so bl ock copol yners of the aforenentioned pol yam des with

pol yol ef i ngzo AbBEdbisCOPOl yners, iononers or chemcally 066947
grafted el astoners; or with polyethers, e.g. with pol yethyl ene

gl ycol, pol ypropyl ene glycol or polyt e_t%_arret hyl ene gl ycol; as well as
pol yam des or copol yam des nodi fied with EPDM or 5ABS; and pol yam des
condensed during processing (R M pol yam de systens). 17. Pol yureas,
pol yi m des, pol yam de-i m des, polyetherinds, polyesterimd

pol yhydar€Be YT aRRiSpRIPOREIMEN R ﬂﬁ?é‘?’%‘gyb'l%]‘i‘é}’[e'ﬁg?%g? &r §W@§P/§W@“?’PW“
di car boxykhgstaehds and diols and/ or from hydroxycarboxylic acids or
the correspondi ng | actones, for exanple polyethylene terephthal ate
(PET), polybutyl ene terephthal ate, poly-1, 4-dinmethyl ol cycl ohexane

t er epht haiat elydpgéneddk gicaratic malyhieaterived (fleANnydxogknation of polymers mentioned

pol yhydro o] i :
From tyar S Soecrent iy A LORSyRERRhY LLAL) BRREICE HEhidiGinating
wi t h pol yafastispelysyrener ofieSefenrsd tol@s palyinyicedlohssanam@VGiiit eri al s such as
| eat her, cellul ose, rubber, gelatin and chem cally nodified

honol ogous derivatives thereof, for exanple cellul ose acet at es, _

cel | ul oseb%r byireaenated QWH‘%@IPP[YF@%%M?W@%BYW@HE“FF@ gfePQ/Ymey§ gnentioned
ethers sughiepgafiet hyl cellulose; as well as rosins and their
derivatives. 20 20. Blends of the aforenentioned polyners

(pol ybl ends), for exanple PP/ EPDM Pol yam de/ EPDM or ABS, PVC EVA,
PVC/ ABS, RatabpdBimerPehdBspolyinidfmaiBave ity ASeodRULIBRETIncliMY SiRbiotactic, isotac-
PVC/ acryl ates.. P t her | astic .PUR, h i

PN acr y1 B BMEERF RS =Rk et = pep et R A poracBox sy pegsere
PA/ PP, 25alsdhElRded. PBT/ PC/ ABS or PBT/ PET/ PC. 21. Naturally occurring
and synthetic organic materials which are pure nononeric conpounds or

m xtures of such conpounds, for exanple mineral oils, aninal and
veget Hbl e7.f &rsft copqlyragrd ofaitgkaropetio nogompest $ICH RS SRR ob aderihdstyrene, for

synt het Ce;%%jfsp?’é' %t%r%ﬁe Gn pgﬁiﬁaﬁ‘t%i@ﬁé?%tyr &f‘é}cﬁ%utad?éﬁe%ﬂﬁ?@r@&tp%ﬁ{bgfasig-i}e-acryu

trinellitate:s al so xtures of synthetic esters wth rne
oi | s in alyitiirepelyntess: isene afgl acaiiqnitriie heryrethacayonitsiley sn RRlypadiene; styrene,
conposi ti onifife ¥Ed ety ABIRRHAatE Bal SdI@itad@he S SgRnEBNET halkis . anhY¥iide on
2007/ 0424%%CT/ EP20061066947 li %2. Aqueous  enul si ons_of na}t uiagil )
or synt hePF¥ouagians: styieng, aspleqirly apd maleic, anhygride OF mgdeimide R, Dylquiagiene;
st yr exe/ bstyade ene aEmideer polybutadiéne; Bojretmi drax akg sacsilatés as metraciylatds, on
hydr ophi | | | ysi | oxanes descri b for, exanple, in. U S 5Patent .
2 256" asrbouipdans: R arY BrYaREl ob it ludensiener gl fieis e
in U S PaicatryidigtriledordidyalldVacrfatet er payhligubsthaartyiatesasterepe byd adrylbaitiiée on
such as L p P I
vyl acet By Beg il BoRRARAS BFaS S TRl WATRE SRl erletbd o
10( TPO), Pofoyexarupiatie cophligmabplxiuses knopo|ag HES, ABRRUAESP@EMERA such
as PA6 or PA 6.6. Substrates may be foans. The naterials, garnents
or shoes of the present invention, especially the polynmer substrates,
may al so BaltldgeesPRainiacRp RSP Sieh BhBCkINIHBRTENS FChIOHBRER IYRART S GMIRFRANFH
addi ti vesand 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
30 example polyvinyl chioride (PVC), polyvinylidene chloride, polyvinyi fluoride, polyvinylidene
fluoride, as well as copolymers thereof such as vinyl chloride/vinylidene chioride, vinyl

chloridefvinyl acetate or vinylidene chloride/vinyl acetate copolymers.



5 1. Antioxidants 1.1. Al kvl ated nonophenols, for exanple

, 6-di -tert-butyl - 4-net hyl phenol, 2-tert-butyl-4,6-di- nethyl phenol,

, 6-di -t er wpubvbndet hyl phenol , 2, 6-di -tert-butyl - 4- n- pof¥bRNEIN47
,6-di-tert-bu- 20 tyl-4-isobutyl phenol,

, 6-di cycl opent yl - 4- net hyl phenol , -10 -

- (a- et hyl cycl ohexyl ) - 4, 6-di net hyl phenol ,

- di oct adecyl - 4- net hyl phenol , 2,4, 6-tricycl ohexyl phenol
-di-tert-butyl -4-met hoxynmet hyl phenol , nonyl phenol s which are

i near or%bPalEREderived fasifingpiuiaiRd ag ar&%ﬁ@es thereof such as polyacry-
, 6- di - noBpk -ghd RV tRAERAAALs; polymethyl methacrylates, polyacrylamides and polyacryloni-

di met hyl -6-(1' - ngt hyl undec-1' -yl ) phenol, 2,4-dinethyl-6-(1'-
hyl heptl" aé@p%ct;mﬁfﬁqwgl{hutﬁ acrylay .
-dinethyl-6-(1" -nmethyltridec-1"-yl)phenol and m xtures there-
d
d

, 6
6
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t
4
5?: ) iél'oé,[z w&#%ﬁ@%{g ﬁ%g&%ﬁ%ﬁﬁl @‘Pg{?ﬁrﬁ%ﬁ%‘(&%l) With each other or with other unsatu-
: 4- di oct rptedhmonmetery,| folGexapphey Bpplenitile/ butadiene copolymers, acrylonitrile/alkyl acrylate
4-di oct i - B , Pdi Iel thdiQaes, =4 .
i phen%ci???@%'ﬁ%%@*’%ﬁf&%{iﬁ%ﬁﬁﬁ@%@%‘é ARy AR s preer

anpl e 2lowlrigp/ afkgrmethagryipteluiasians tgrpolyReigol |

5-di -tert-butyl hydroqui none, 2,5-di-tert-amyl hydroqui none,

enyl - 4- oct ade 2,6-di -tert-but oqui.none

, 6-di ph - | h |, | h , ,
o o A0 oF L BOVPRS eyt 3y AHPUGREY a0l end NG o Haygs deVates o ace-
2007/ 042 4thEPEE/ERF00 6:34M88 4 6lyviniHi3alecHoy, pofvinyldacetatenpaplirg) stearate, polyvinyl

3,5-di-tert-hbutyl -4-hydroxyphenyl stearate .
bi o( 3, 5- APSEETE: B A SR U BT gy prnatate or polygly suslamige:es
f or exanpell axthéiocagolyeress witipelefisopérdicodd in7) sbavepher ol , 8-t ocopher ol
and 5m xtures thereof (vitamn E). 1.5. Flvdroxyl ated thiodi phenvl
ethers for exanple 2,2'-thiobis(6-tert-butyl-4-net h?ll Phenol R ,
2, 2" -tthi ot sklamopnlyhgra @ndicppolymers of cyclic ethers such as polyalkylene glycols, polyethy-
4,4' -t hi ofj 2 s 3¢ I ith b i

4 2 ihi ggr%%@q%,gﬂyﬁggglgﬁg 2-’6@%'{%?‘?@2% giﬁe;reof with bisglycidyl ethers.

4, 4" -t hi obi s(3, 6-di -sec-anyl phenol ),

4, 4' - bi s(#3.6rdaBstAN Isuth kﬁédﬁﬂwmﬁfﬂly[bhe ahBdh&ddl HolgtsyméthQlenes which contain

Al kvl i denepi sphenol s, for exanple . . ,

2, 2' - et hYPUREDPYES-A5c? (COBTTE: AURFRIFIBHRRISR, Wih Srermoplastic polyurethancs,
met hybEnehirgétes bekBsbut y1- 4- et hyl phenol ),

2, 2" - et hyl enebi s[ 4- net hy1- 6- (a- et hyl cycl ohexyl ) -

phenol ], 2, 2' - met hyl enebi s(4- et hyl - 6- cycl ohexyl phenol ), 2, 2' - net hyl ene
bi s(6-n ot 1Pdlyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene
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polymers or polyamides.,

25 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

precursers theraof.

16. Polyahides and copolyamides derived from diamines and dicarboxylic acids and/or from
30 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 -timethylhexamethylene terephthalamide or



15 net hyl phenol ), 2, 2'-net hyl enebi s(4, 6-di-tert-butyl phenol),

2,2 -ethylidenebis(4,6-di-tert-butyl phenol),

2, 2" -ethyl ixdenepdsiB-tert -butyl - 4-i sobutyl phenol), PCT/EP2006/066947
2, 2' -nmet hyl enebi s[ 6- (a- net hyl benzyl) - 4-n onyl phenol ],
2,2'-methyl enebi s[6-(a, a-d i nethyl benzyl)-4-nonyl ph enol], 4,4'-
met hyl enebi s(2, 6-di -tert-butyl phenol),

4, 4" -met hyl enebi s(6-tert-butyl - 2 nmet hyl phenol ), 1, 1-

bi s(5-tert - but dr henyl ) but ane . .

> o b o PLBTABIGA S AT G sk, DlockotksghBints . . Aigremanienee
O| 1, 1, Spdiyansdes- With pelpolefirs; élelﬁyd:Dpodym@'sn’BhbrylérpfmrtheMmatlﬁbeuded or grafted
1, 1 b| s(5 . . .

tert - but yToAORYEr SkyV'S: ROVRYPIh Y 111L - RENEEYSOS ) HYSLa Ry aRATE lveol or
et hyl ene rilyeiamadinggre, @gycol; as well as polyamides or copolyam[cies modified with EPDM or
bis(3lte

bi s( 3]5t eréé%ut yﬁﬂémm%%ggﬁ%ﬁ-g grrtg&wn%ﬁ%eny (}R(I:h)/}(? oggrg}?teagstems)

e, bis[2-(3 -tert-butyl-2'-hyd

ro 5' r
A iybl . Ergztgryd Reg %’?.ﬁﬂﬁdﬂ%ﬁgﬁm?ﬁhggﬁg&m@us 'bﬁlyb?é@ﬁlhé Nyt @antoins

i“tert- bu"i"’SF’lpo bepHREaZYS phenyi ) pr opane

2, 2-bis- (5 tert-butyl-4-hydroxy2-nmet hyl phenyl) - 4-n-dodecyl ner cap-

t obut

1,7, 515 § 1 rRQestess derygp Jom s Rpls 2 A0e Al S ioB e Lcarboxyl apids
0- N anat t8 bemzspbndingriaetonds,, fof eampieapgyahylene terephthalate (PET), polybutylene
3, 5 3', 54gt tay

oct adecy 11% Aérpﬂﬂ%fa?)%z pgg Vgt aﬁeﬁyﬁﬂlﬁg%ﬁé %gérrg@-g@fo%tg e;%d;%fk’ylene naphthalate (PAN)
tridecyl- mmpavwxyg@'goateaa ag e-vqlf- %tbincbewwlvﬂﬁercaﬁﬁ@aé@tvaﬂ grom hydroxyl-
tris(3, 5-@hmihged pBysitbrsdarntysIEOx )F@f&é’ b@ifidd\Rith pilydaftonates or MBS,
tert-butyl-3-hydrokxy-2, 6-di methyl benzyl ) dithi ot erepht hal ate, bi s(3,5-d
i -tert2 butyl-4-hydroxy- benzyl )sul fide,

i sooct y1- 8. SNaiturblegdlyrhet Mbteﬂalb)ﬁdbﬁ))syb@d’iﬁefl BEIUk3P! AdBEt gkrtin aWD chemically

f2 8?7222%%1839- d/ Eh%zrr% c?g/o(ag Ggélr?vat;\}e% thereof fo derxgl)'(n\épenz ltc?é[ee%ce ale%,n aéeﬁtaose

di oct adecyrbpidnatedasd Sslitlode bigratesh ut i caliufosed retheyb surhyds)meth g caltutgse; as well
di - oct ade 4- hydr oxy- 5- met hyl benzyl ) mal onate, di dod
ecyl merca %'308 ?%r?&l h%fr;i B&Ht%%s 5- dly-ter%/ butyl-4 X hydrgxg/benzyl

) el oat e,

bi s[4- (1, 45 3,63 ﬁa@téfatﬁgtéwrjegm%ﬁ(d?ﬁﬁeﬂb‘fy]ﬂe@ g%lﬁi&@g %rd!axatn?;ﬁé ﬁ%ﬁ?‘dm‘lpbly

dr oxybenzyl’) ma benz n‘g
exanpl e amide/EPDM or ABS, PVC/EVA, PVC/ABS PVCI/MBS, CIABS BTPIABS PeinsA,

1,3, 5-trisEmeT dbvERIFE, bPVEJacﬂyldlé’éert\)mﬁ )asaa 4F’@Rt rpmbhﬁéph&ﬂéePQR
1,4-bis(3,5-di-tert- but tetra net

benzene.  BOMRsDFs POVEVES. PR JHEGEA BB o SRS 5he RBIHCPED PGP
Triazpme pmwmsn#@msmnamwpc

2, 4-bis(octyl mercapto)-6-(3,5-di-tert-butyl-4-hydroxy- a ni lino)-1

, 3, 5-triazine,

2- oct yl megtapaturdlyoedoua(ng, snddsynthetit -okganizlmatetigisl mdriohasanel pune mohp@etc tom-
azine, ,

2-oct yl mePRASE 8T FHLUBF &1 oB SgPRE. BRI M GOy pAERGXS a?ga ypagtaple fats.
azi ne, 2, di 8rd waxgs3 6ol fatepod mxegplb%eﬂnwrswypﬁWﬂem phitalates. sadipates.
1, 3,5q4ri

1 3, 538 Bopeath L LAY e e s PR U aR ik Cirherl ol in any
2,4,6-tri yengh@@gogixplqaﬂy glose ged as aningieg ﬁ%&@&?ﬁ@ﬁ%ﬁl%“l’ﬁ}’l as aqueous emulsions
) -1, 3, 5-t pf queh Adtekia®, OD-tris(3,5-d i-tert-butyl-4-hydroxy-

phenyl propi onyl )-hexahyd ro-1 ,3,5-triazine,1,3,5-tris(3,5-d

i cycl ohexyl-4-hyd roxybenzyl)iso- cyanu rate: 1.11.



1.12. Acyl am nophenol s, for exanple 4-hydroxylauranili de,

4- hydr oxyst earani |l i de, octyl

N25( 3, 5- di wiccehrdavdi! - 4- hydr oxyphenyl ) carbamate. 1.13. ESiebSodalseo47
13-(3,5-di-tert-butyl-4-hydroxyphenyl)propioni C acid with nono- or
pol yhydric al cohols, e.g. wth methangly,_ethanol, n-octanol,

i -octanol, octadecanol, 1,6-hexanediol, 1,9- nonanediol, ethylene
gl ycol, 1, 2-propanediol, neopentyl egcoI t hi odi et hyl ene gl ycol,

5 L0 B B k) S e e S B Bl e o

3- th|aund@ﬁ&nﬂﬁwe&ybMBwamnmaﬂ@a&nnI trlnethylhexanedlol

tri met hyl ol propane,

4- hydr oxymet hyl- 1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] octane. WO

2007/ 04242% FOlYsER2006 s0B634le sqfﬁhytir.omlz!lilic pdiissilexages flescribed, for example, in U.S.
13-(5-ger ﬁ*Q@

polyhi%r|%?§$ % fzﬁyﬂﬁO§Md%ﬁ h&ﬂﬂ et gw%pa&ﬁﬂ%%pgﬁgganmmp%qLpg
i - oct anol PatesNed43aRA#7. 1, 6- hexanedlol 1, 9- nonanedi ol , et hyl ene

gl ycol, 1, 2- propanedlol neopentyl egcoI thiodiethylene gl ycol,
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di al kyl at ed tert-butyl/tertoctyl di phenyl am nes, a m xture of nono-
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oxy, 4-dodecyl oxy, 4-benzyloxy, 4,2',4'-trihydroxy and

2- hydr oxy- 4, 4' - di met hoxy derivatives. 2.3. Esters of substituted and
unsubst i t ugRslaeRAEIC aci ds, for exanple 4-tert-butyl pheg¥erosocsosr
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4-tert-octyl am no-2, 6-di -
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but yl benz&wmﬁo&r ywrample Shydresedausantidy imiﬁi@ﬂﬁiqqfﬁ“&'?&_s Bty loh-
4. 5] degang:R¢idedlbones-hydiOxphsiyhcehnbexy- 2 , 2, 6, 6-tetramet hyl pi

peri dyl )sebacat e,

bi s(1-octyl oxy-2, 2, 6, 6-tetranet hyl pi peridyl)succinate, |inear or

cyclic COﬂd@nEﬁér@SofCﬁ (3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid with mono- or polyhydrlc

N, N1- bi b-tet t h d
o B G Pk B e AR PR ROR D SREE T oo, 1
2- chl or o4ndnahedi6id ethylené ylyadt ma -2opan6dibh hedpeatye tihydl phipdietryiebi -glycdl, Biethy-
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25 pent amet hy1- 4- pi peri dyl) - n-dodecyl succi ni m de,
2-undecyl1-7,7,9,9-tetranet hyl-1-oxa- 3, 8-di aza- 4- oxo-spi ro[ 4, 51decane,
a reacti onwiy foek4ef PCT/EP2006/066947
7,7,9,9-tetramet hyl-2-cycl oundecyl- 1- oxa3, 8- di aza- 4- oxospi ro-[ 4, 5] dec
ane and epi chl orohydrin, 1,1-bis(1,2,24§.6-pentanethyl-4-

pi peri dyl oxycar bonyl) - 2- (4- nethoxyphenyl)ethene,

N, N - bi s-fornyi-N, N1-bis(2, 2, 6 6-tetra

f%g%’% oi ._'_-r- _-___'5(. SF |0n;%famd with mono- or poly-

1, I2 2,6, ﬁhyﬂlﬁﬂbﬂﬁ’ﬂdlﬂ)&g Msydétbm}qnlqﬂwmdnmtanol i-octanol, octadecanol, 1,6-hexanedi-
ol y[ met 0 X tetr a
oL VLT ) SR el ol PRI ki gycp. g sicol

anhydr i dediethgbrd gigca oftielnylese giupmlhpentaerythrltol tris(hydroxyethyl)isocyanurate, N,N'-bis-

2,2,6 56 t %5@%&36#(Tnﬁé“@%ﬁﬁééaﬂbl“§-tﬂ5peﬂ’g|adecanoi trlmﬂhylhﬁxangdlo[ érlmethyl-

1,2, 2,6, ent-a am nopi peri di ne
am ne nayOlalIDQ@ﬁGbe"f bmoweﬁhvéfrpbﬁwg%w@gemm@& 24l ocw;e 3,9-bis[2-{3-(3-tert-
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in partlcwdﬁPartehe Ilght stablllzer 1-a- 1, 1- a 2 1 b 1, 1-c-1, 1-c-2,
1-d-1, 1-d-2, 1-d-3, 1l-e-1, 14-1, 1-g-1, 1-g-2 or 1-k-1 listed on
pages, 68 . 9Th sterlcall h| nder ed ne
may al&o bdS:-drelss 2 : : % meHa; of Yhyd”C
exagplle camwnd@ agh @kee&ica“raob@dwanal @btanmﬁocl&e@éno’ﬁ& ehekahe bR MY-gshahddlol,
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1- oxyl- 4- hydroxy 2,2,6, 6 tetrarrethyl p| per|d| ne with a carbon radical

5 f3 9i-teri-k apelic\a WL"PIW”&(?F Eolg"lygrltgalco-
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o s( 1 (2. FaPosyReRRRER 5 Pibaioh el Bt Mo hedq ooy

succi nat edroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane.
bi s(1- (2- hydr oxy- 2- et hyl pr opoxy) - 2, 2, 6, 6-t et ranet hyl pi peri di n-4-yl)

glutarate and
2, 4-bi s{ N&L1Z(A ; pionie taciine g hiiNibjsés. $-di-tart-
H—%Xan lgé 0, Naﬁé(@% difEh- gutﬁ-df -hydroxy-

4-y1 b =y
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2-ethoxy-2'-ethyl-5,4"-di-tert-butoxanilide, mxtures of o- and
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(dodecyl oxy/tri decyl oxy- 2- hydr oxypr opoxy) - 2- hydr oxypheny1] - 4, 6- bi s( 2,
4- di net hyl phenyl)- 1, 3, 5-tri azine,

242- hydroxywﬂﬂmﬂm@¥@roxy 3- dodecyl oxypr opoxy) phenyl] - 4, fcPisldsidsddy me
t hyl pheny1l) - , 5-triazine,
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bis(2,4,6 ﬁl/fsbﬁé)@yﬁf mhﬂéwnﬁgeé‘%&ﬂﬁﬁbﬁﬁ{oﬁbhéhd @ia[@la@@%&;ﬂdiphenylammes
trlstearyl sarhi'tol ’E‘ﬂ&h‘ hite, tetrakis di -tert-but enyl)
i

4, 41- bi ph%'ﬁwhé(ﬂ@ HP Smfg %bet@zothlazme phgnothlazme a mlxture gf Iﬁono and di-
| sooct yl oeﬁyylaedltéﬁu-&ﬁymm s@ylplesriothzingd - 2l Aixtkrelof eng[ahd dialkylated tert-octylphe-

1-1, 3, 2- b h |
e'?hyl phogtghg%('z Elsegl ﬁ%‘dé"aﬁ'fze(ri?"'gi}fvrte aep}ptgp Ly, %ﬂ.gqu ,ét%/ﬂhg enyl)m
phosptite, 25 6-flu oro-2,4,8,10-tetra-tert- butyl

2- met hyI @éiﬂ ! HE -@!'-@g?phosphoci n,
2,2',2" EILR? e d]1 tgta 731, 5,51-tetra-tert-butyl-1, 1" -bi phenyl

-2, 2 dlyl)phosphlte]

ﬁl ?tehyl5hg% y! (2_ 2 ?H idn Fﬁé‘zz&t‘ﬁéidﬁ@'g&leﬁaﬁple Ql(?h%bﬂxy-%’-l%eth@bbfé)y%@ﬁﬁ-

1,3, 2-di o&tfagm@s @n@ﬁ%ﬁeteﬂmr@ -MF%W%@I tr:ﬁ'ﬂsgtﬁ?ﬁoﬂ%s 2&%&8@@5@&? A fipxyphe-
pr ef esd edaylbanzbliazole( @f@)@@rc(x@b 3 e@%ﬁ%rm phésyGbEnz3triazéle,- 2-(3',5-di-
crecre C:(tgjr_tz?)t?utyl 2 h%iroxy%henyl?5 chlorc‘nz-:::rz)?4 azole -(3' Qbu%!%gdg roxy-5'-methylphe-

nyl)-5-chlorobenzotriazole, 2-(3'-sec-butyl-5'-tert-butyl-2*-hydroxyphenyl)benzotriazole, 2-(2-

hydroxy-4'-octyloxyphenyl)benzotriazole, 2-(3',5di-tert-amyl-2'-hydroxyphenyl)benzotriazole,
2-(3',5-bis(a, o-dimethylbenzyl)-2'-hydroxyphenyl)benzotriazole, 2-(3'-tert-butyl-2"-hydroxy-5'-
30  (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-chlarobenzotriazole, 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)carbonylethyi]-2'-hydroxy-



OP:P- 00CCH3)3(CH3)3C C(CH3)3 0 - P, 0 C(CH3)3 (CH3)3C 0O, O
(CH3)3C (F) H37 C180 P,.P - 0O - G8H37 P - OCH2CH3 (G 2 WO
2007/ 042416RGhHR2AQ6/ 066947 - 22 - 5. Hvdroxvl am nes $@fre$eiRER7
N, N- di benzyl hydr oxyl am ne, N, N-di et hyl hydr oxyl am ne,

N, Ndi octyl hydr oxyl am ne, N, N-dil auryl hydroxyl am ne,

N, N-di t et radecyl hydr oxyl am ne, N, N-di hexadecyl hydr oxyl am ne,

N, N- di oct adecyl hydr oxyl am ne, N hexadecyl - N-octadecyl hydr oxyl am ne,

NI - hept adecyl - N- oct adecyl r,oX m . ne di al ky] hydr oxyl am
Nor 1 wid (G E ARl P oS r e S g Rf e Dheoh Bl i fogebutyl-
N-benzyl - 2hpiraxypbdpydonttyloryvarboylethyphealpéraometdiy, rd,2'mestieylenebis[4-(1,1,3,3-
ﬁ 1(:) g% ?lgggtgeﬁ?m%ﬁ@h%ﬁgd?b] %gzgoﬁliianz:c\)l[elf%ﬂé%@noﬁ;l f?ug%aﬂggsptgr}filcgﬂotnrﬁgguct of 2-[3-tert-bu-
Nhex ade c yty-Z(Phathoeyassbeyipthyl)2kovdegxyphenyl]-2H-benzotriazole with polyethylene glycol
N- oct adecyl - al pha- hept adecyl ni trone, N hexadecyl -al -

5 300 [R-CHZCH2—COO-CHZCH2+2- , where R = 3'-tert-butyl-4"-hydroxy-5'-2H-benzotriazol-

2-ylphenyl, 2-[2"-hydroxy-3'-(o, o-dimethyibenzyl)-5°-(1,1,3,3-tetramethylbutyl)-
phenyllbenzotriazole; 2-[2-hydroxy-3'-(1,1,3,3-tetramethylbutyl)-5'-(c,a-dimethylbenzyl)phe-
nyllbenzotriazole.

10 2.2. 2-Hydroxybenzophenones, for example the 4-hydroxy, 4-methoxy, 4-octyloxy, 4-decyl-

oxy, 4-dodecyloxy, 4-benzyloxy, 4,2' 4'-trihydroxy and 2'-hydroxy-4,4"-dimethoxy derivatives.

2.3. Esfers of substituted and unsubstituted benzoic acids, for example 4-tert-butylphenyl

salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben-

15  zoylresorcinol, benzoyl resorcinol, 2,4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzo-
ate, hexadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, octadecyl 3,5-di-tert-butyl-4-hydroxyben-
zoate, 2-methyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate.

2.4. Acrylates, for example ethyl c-cyano-B,B-diphenylacrylate, isooctyl o-cyano-f,p-diphe-
20  nylacrylate, methyl o-carbomethoxycinnamate, methyl a-cyano-B-methyl-p-methoxycinna-
mate, butyl o-cyano-B-methyl-p-methoxycinnamate, methyl o-carbomethoxy-p-methoxycin-

namate and N-(B-carbomethoxy-p~cyanovinyl)}-2-methylindoline.

2.5. Nickel compounds, for exampile nickel complexes of 2,2'-thicbis[4-(1,1,3,3-tetramethyl-

25  butyl)phenol], such as the 1:1 or 1:2 complex, with or without additional ligands such as n-
butylamine, friethanolamine or N-cyciohexyldiethanolamine, nickel dibutyldithiocarbamate,
nickel salts of the monoaikyl esters, e.g. the methyi or ethyl ester, of 4-hydroxy-3,5-di-tert-
butylbenzy.(lphosphonic 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-

30  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-piperidyi)succinate, bis(1,2,2,6,6-pentamethyl-4-piperidyl}sebacate,



10 pha- hept adecyl nitrone, N ocatadecyl -al pha-pent adecyl nitrone,

N- hept adecyl - al pha- hept adecyl ni trone,

N- oct adecy gxadecyl nitrone, nitrone derived fr
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oxi de, trldecyl am ne oxi de, tridodecyl am ne oxide and tri hexadecyl
am ne oxi de. . Benzof uranones and i ndol i nones for exanple those

di scl osed$(#- Oetvayz 2% tdemethy-Gpingridigebacate. y, bs(12,2,68 pgrtametyysi-piperi-

5, 216, 05Zdy\4-Buty! %@Elaeﬁ%agl-ﬂﬁ d@ﬂ,&bﬁ%&:ﬁalonﬁ@ thircdhvaendf6 381- (2—hydr0xyethyl)
DE- A- 4316 z 58983 EP- A

phenyl | - 5% %@-te @F?tﬁﬂlﬁ %%@WE]B?F&%&?? 3Htéplnfc aclﬁ [lne(ar oz%cc(%loxgondensa)(gs of
5,7-di-t em N-bigi2yd,6 Blétfa(rribtlsyl-ew@f by eesrhetkyidmeuEmyihg -ant ohpofachdamie-0 6edi-

e 5%7 W%ﬁt?’ %ﬁ@% lng ut ){le §.?%é%i%trh¥lg{hyl§%§hen J,,R?o‘?réé{;g%?nzo eWaQIQ(Z,ZZ,é?E'-

e], pheny ran-
3- (4 acettebrgméthﬂ-ddplp@tdyyhpﬂ;@:m}ohyanéteﬁ‘acaulwvatet butty1'¥6Bzdfan ediy}-is Grdes,5-

‘;’ 51£ 3’r gnd'ztgﬁérngﬂwylélpgfa\éﬁbﬁ)él)l OXy. BE&%W S_) 2 gﬁzteﬁjémétﬁyﬂrslpgrﬁ%l beﬁ'%%aryloxy 2,2,6,6-

3- (3, 4- di WEEMGthyReesdine 5. bis(di2.2.% 6 penampinyeivetdiirrbatyb2re-hydroxy-3,5-di-tert-
3- (2, 3- di jYR§IbeH=p! aior'%fé) 53:rZoéi}l[ﬁﬁ@@"t&liﬁr\yétmﬂ%(ﬁiﬁé‘@ékp@oQ@ﬁ}ecal%-z4dione

Thi osynergi st s I 'propi te or diste
T oty o Graabloxv 2ttt BaslMA RS bR Seiake.e odk el abtyipipe-
-t hi odi pl’:Qﬂl)ﬁfbcﬁla%ﬂll‘ibarfo@lbytﬂm@ﬁ’ﬁdi@sétbg of BlLN‘-)bis,(Z zﬁﬁaéwémetﬁwﬂ-lﬂﬁeﬂdylt)ﬁexa-

tridecyl t ob
L deoy! BRbb TS AR RN hESh RS ELRG, B pflnain i cnior
di sul fi ded,6ibést-abuiytaming-2 2,6 &tetrakiethypiheddidels, fenazapt onr o2-bise@ninophd

2007/ 0424%%%)@%?96{n86&%§%nsatef§f 2-chib-4 B NVATH UG R0 bﬁ ger{té&éethy[-

exanple ¢ er ‘'sa I na |od des
corrpotmdsplaemiyls)él&%tr@tmauaﬂdl b&@lst?awgm@rgeylammglet@aeﬂ &acﬁyl&mepyls'fe?r 89-

for exanplgaHBhat, @&m&@gmmmb@aéhes@u done, SdeH)é@ﬁ-qL(Q@éj@-tetrEHe@M—Nblpe

5 cyanurate urea deri vat tives, drazi ne derlvatlves

pol yani deddypsrgidneitaiess. al Rﬁpiﬁe%! -4l 2§&+%@ewia¥'1éaqlwq€@ylé%¥frpwfne~2 5
netal sal §isndfa hin&i‘rérofftlaﬁéx"éd@c@loﬁi% afdP8-sRMANXY2, mb%twmeﬁweﬁme 2106~

st ear at e, ne n | um, ar at 1 umri
ond ot sstramE N e 2 B B PR E Rt ety SR o £y eSy -
pyr ocza ecémhaizeﬁ dl&l@drS 1 Naﬁdlaiatel, mgcomgendass of 0,12 m(a-lapi:rmprdwlam ghane and

b |
mmgneo! unt SR TorRR LB HELEL 28 Sidhes Ko i S2AY STl MIAEHB IERS b
al kal i ne Bar[l86598t%6+8]); acogdensatecaibherdspdismik and Zrbertrichloro-1,3,5-triazine as
gg: gcaggf%xul a6 :@w &lgmgﬁﬁh ifeN§nd al S&ylé.n@s%% 6-5ot@me ea err.dmatch@eﬁégn fo.

| aceti c acl sodi um suc te or sodiu

benzoat e; [1 B&WT]&; c d\ﬁ)’b@l ﬁ@stetF@U%thyléspIP%NV%NG@QWW'@m(qeo nohel! $)2.6,6-

Especsal | yg tameth |-4-piperidy! -dodec Isuccmlmlde 2-undecyl-7,7,9,9-tetramethyl-1-oxa-3,8-di-
15pre 1f’erre arel pr l)y){] A rigrliz%/l |¥jene SOI‘bItO|y1 3:2,4-

di ( par amedddyt oxqs&%@]pewgg g@qcfgpq g[odug 9,9- tetramethy! 2-cycloundecyl-1-oxa-
1,3:2,4-dj élzmé#mgﬂﬁmm]@cb@é and lepichfordhy@rirg aﬂﬂ-bfs?ll n erecmmmethw -4-

S N N R M TR o
h%/d:‘) ;)X| detyl- @&pbmy:)ggwnmlen@dammd @, diesterd of hmathcawlemyleumalgmucfachewm
For it @241 e RemEFEe it BpBEte. aahfindmy By ER e Sk ey o
r heol ogy anddidyt)}s&sganeaeadeysttos priot ool ombles| add) emhgdridemt-olefid copolymer with

o 1 Ot ene) 5 Sl BnBRGIL B BRRSAN Ol 118 B Bt RS A G igost e 5

hal ogen s tors proofi’ng age

The sterically hindered amine may also be one of the compounds described in



25 antistatic agents, clarifiers such as substituted and
unsubsti tuted bi sbenzylidene sorbitols, benzoxazi none UV absorbers

such as 2, &g fohdkeny! ene- bi s(3, 1- benzoxazi n- 4-one) , Q/aﬁgf,ﬁﬁom(}%@ig
(CAS# 18600-59-4), and bl owi ng agents. 16. O her biocides, fo

exanpl e fungicides such as 3,5-dinethylgtetrahydro-1, 3, 5- 2F+th|o- 30
di azi n-2-thione, Bis-tributyltinoxide,
4.5-di chl or-2-n- octyl 4-i sot hi azol i n- 3-one,

N-butyl - benzi sot o i ne, yb sphe i.n
D nos 5t pyeBa Bob 6e 32 aRmbrenb be. 1K) R D, Bl R, H). 1) or kI, in
2- et hyl tgbﬁrﬁbu%hrmtlgapétewiamm ﬁa(zm -beli, met hylkggopgiamdan i-G3t 1-¢-az1-ne,

, 2-nethylt | a ~s-triazine,
2- et hyl t q 1@%?%%?’5@1&&@%% pe%es t*%%tﬁ?f?gwq j0)-s-triazin e,
etc. WO 2007/ 042416PCT/ EP2006/ 066947 - 24 - These additives are

of t en onal ey AILALALHE 46 dd A0 A wlech Rt hddupiyght of the
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anmounts, ? &D-3158% Bein. 5 Preferred additional additives are
selected fromthe group consisting of antioxidants, ultraviolet |ight
absor bers, hindered am nes, phosphites or phosphonites,

hyflr oxyldamrir?@erioail hifd&8d tahﬁr&;ﬁuugmanﬂn@eslw étcfth %W‘Wﬁﬁ?ﬁt&bstltuted alkoxy
polyam de stabiTizers, metal ste cl eat | ent s

Poi nr Bk o; HBUE BTG, BYTRSHICR Scahat Snp- e e e Rt ectaassRr g
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o opt i oRIRRAAbRefing 1o Macton Srochor ety H5ipgl2 0 0% UGN Rerane.
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desired, %{}%ﬁgﬂgh?bﬁ&!ﬁé CO{?W§|%GQQF%QQ*¢JW&0@) X6 U#t&rafh‘?’é%ﬁﬁperldme

m xed wt
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ol ding. of i 260y e ame TR By aRins PSR Ep s e T .
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evaporati i f
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especially 5 %to % or to about wei ght

carrier; W gcﬂf?de;?eP@ﬂ@ﬁsd"tQm@t%W%r mB‘éHﬁeibé’f Fs i Frmefoxy-gispbgiifuted

powdess  gh@RibESandAixitréDeTD- ahdlpREDY-8REbSutddbxahifddsor m of | ati ces.
The pol yner must not be necessarily of identical structure than the

pol yner where the additives are added 30finally. The invention thus
enbraces RA9pP-9LEgrok@hehyIR1 Qlﬁadamriesofbr @Rarapleam,GMﬂ braty-Gectytenyphanyl)-

f oot wear, rei.n t |bater

(b) are £ %%r'?ﬂ% gg? 3‘1‘!@8’“{ a?%f% rﬁﬁgip 2 ﬁggﬂﬁ nésﬁeHglgr’r i%ggil?’ﬁle'an
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Cotr 8, LOg SRR ol (RAEART TS S g RS et
methylphenyl) -1,3,5-triazine, 2-(2-hydroxy-4- dodecyloxyphenyl)-4 8-bis(2,4-dimethyiphenyl)-
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-




WO 2007/ 042416PCT/ EP2006/ 066947 - 25 - |If added to a plastic resin in
the formof a nasterbatch or concentrate, the novel antim crobial

m xt ur e of wepmpomeniss a) and b) preferably is added vi apcBrriiedGssatch
as LDPE, HDPE, MDPE, PP, EVA, ABS, SAN, PS, acryl ates, PMVA

pol yam de, polyesters, PVC, |atex, 5_spyrene, polyol, TPU,
unsaturated esters, urea, paraformal dehyde, water enul sion, etc.;
especially preferred are LDPE, HDPE, PP, EVA, PA 6, PA 6.6, PET,

od opt 1 ot bRPkEPR i o keberSra s g omngnd- ERPBIEF T lp R
10af t er phBprvazineat 2-ghhwiroxyrbEshydmkyySedodenyipopenexy Jrienghd, Sfb)s(&ﬁdsmethyl-
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(for exa € the conventl onal additjves i nicat e)
or their nﬁ%ﬁttgazw £rAthyeegy4daie-playEpyhiew)R- @@r%@repﬂwlmeﬂw s 4-

addi ti Vesdigthg! h@m)nﬁg,gnm@tne Addi tion by spr ay| ng during the
deactivation OP the polynerization catalysts is particularly
advant ageous, it being possible to carry out spraying using, for

Z?eXﬁnpl e3. Mdtal giaeiaars,edr éﬁmmmumdipaemwmemm tlesaticyd ;N -shieyaddivtitazies,
of t In t

o ony | TNRED BRI BRAD SR, A0S STPARTAS YR AR
t he i ndi v3-daligylogeminoriché-driazale, lb@(fmrmédew o¥ely rihyainazidee roxbfids;, gsophthaloy!
i ncor por aﬁlhﬁﬁaildbt Qﬁﬂ%&l%&dﬁﬁﬁlh&&éz:@é?@(@%c@tﬁ%}é p%gb’dtm R N -b}gs schy!—

conmpaction or in Ihe 1 ncorlﬁor ation d| tives
i nvent i ono¥axaly gifiveieaides NN-Ris(salicyipybiiiortopionwidihvdrpeidgol yner is carried
out by known methods such as dry blending in the formof a povvder or

wet mX|n |ntheformof sojutlons di s sions aor. s en

exanpl® nite @r\ﬁé?’@P'edEﬁWY' phepRh %d@‘?ﬁ?@%&yg?hqsﬁ'@tes
[ nvenltl onpraafnghd@w ﬂft}%bhlf%l’ tr‘&@’(on?!dﬁhrtyl ?ﬁh&sﬂﬁﬁ;‘, h&alury_m(pﬂﬁmrtaétﬁdctad@yl phos-
exanpl e, ore.or a i,,N a Vo i t he di ssol ve

di sper sed’ uPP\Fé'WJRe"i?&&F?WFﬁ?) d‘ﬂl???f’h' tiisgz’tgﬁg?%%ﬂ%r}%nﬁﬂtp@??@\ \%‘SPF:GCV!
or wt houpemadnﬂbmm!emphcsphltmrbwﬂ Sali-teft- tiultwpr@ow)penlae(ythrltdi&dlphosphtte, bis(2,4-di-

o ocess " EESHR SRR HPHBORE) bRRAY-ER SRR B BobEeryirio

ext r udfer sdlpﬁlqwbltmaqiusmlaceiosype@myythréolgdlp@p;sspalteurlgAS(ﬁﬂxdlﬁ@réb@vl Eiomkbélphwl)-
as sol uti on O HitsPEPIRIsPRite 'bist2! 2 RAAS IPbLipHERY fpentaerythritol diphosphite, tristea-

ryl sorbitol triphosphite, tetrakis{2,4-di-tert-butylphenyl) 4,4'-biphenylene diphosphonite, 6-
isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenz[d,g]-1,3,2-dioxaphosphocin,  bis(2,4-di-tert-
butyl-6-methylphenyl)methyl phosphite, bis(2,4-di-ter-butyl-6-methylphenyl)ethyl phosphite,

25  6-fluoro-2,4,8,10-tetra-tert-butyl-12-methyl-dibenz[d,g]-1,3,2-dioxaphosphocin, 2,2',2"-nifrilo-
[triethyltris(3,3',5,5'-tetra-tert-butyl-1,1-biphenyl-2,2'-diyl)phosphite], 2-ethylhexyl(3,3',5,5'-te-
tra-tert-butyl-1,1"-biphenyl-2,2"-diyl)phosphite,  5-butyl-5-ethyl-2-(2,4,6-tri-tert-butylphenoxy)-
1,3,2-dioxaphosphirane.

30  The following phosphites are especially preferred:

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



The incorporation can be carried out in any heatabl e contai ner

equi pped with a stirrer, e.g. in 5 a closed apparatus such as a
kneader, mweisoDis2slsi rred vessel . The incor poration is prekRedlskea7
carried out In an extruder or in a kneader. It is inmaterial whether
processing takes place in an inert atmgsphere or in the presence of
oxygen. The addition of the additive or additive blend to the pol yner
can be carried out in all 10 customary m xi ng machines in which the
polymer is nelted and m x?q_hvvl th the additives. Suitable nmachines are
known to t ho&8sls Bg art . Tﬂﬁ_y are predmichgnt |y nixers,
kneaders and extr . | ncor poratio ol gf ewably carried out in an
extruder by introdbd Od he additiyve during cessi ng.

15Particul arly preferredfurogessi ng machi nes=gre 4 ngl e- screw
ext r uder s PAcontyar ot at i ng and corofating twin scre@\r@(t'ﬁhb@‘r‘ —N (B)

pl anet ary- gear ext , ring extruders or cranders. It is|also
possible to use pré 3l Ng machi neg . th at | east one gas
renoval conpartne 1 Ehi,)a vac Jdﬁ{l@éln p (l;('bgcl. Sui t abl e
extruders andChg€aders are described, for exanpl &, #h Handbuch, der

Kunst st of fex- 20trusion, Vol. 1 Gundl agen, Editors F. Hensen, W
Knappe, H Potente, 1989, pp. 3-7, |SBN: 3-446-14339-4 (VoL 2

Ext rusi onsanl agen 1986 ISBN 3- 44601437 9- 7). For exanple, the screw
length is 1 - 60 scre\f\f5 RLETS pref’erably 35-48 screw di aneters.
The rotational speed of the @ is preferably 10 - 600 rotations
per mnute (rpm, very partiCt ar ¥ preferably 25- 300 rpm 25The
maxi mum t hr oughput is dependentj on Fhe &Ger yCHilGHRCEICH; t h&)r ot at i onal
speed and the driving force. & ppocess of the present invention can
al so be carried.out at_ a | eve ower than maxi mum t hr oughput by

varyi ng the paranet er SHakht i orve | oyi ng wei ghi ng machi nes
delivering dosage amounts. If a pﬁ&?'grpty of conponents are added,
these can be prem xed or added individually. 30 The additives of the
invention and optional further additives can al so be sprayed onto the

polymer material. They bI e to Qi e Bt her agditi ves (for
exanplf t he convdfti)d @ iQed in caté:b“‘ Ch&sh, ngts so
that they can be sprayed ‘&5o0 togetth tth t hese

2007/ 042416PCT/ EP2006/ 066947 ¢yl - addi tiveggpéo the material .

Addi tion by spraying during t%e deacti vation of t he pol yneri zation
catalysts is particularly advantageous; in this case, the steam

evol ved may be used for deactlvatlon of the ﬁﬁ} yst. In the case of
spherical |y pol ymerized pol y6{%bkns it may, for*éxanple, be

advant ageous to apply theradditi vesLo &®.i nvent jjom, optional |y
t oget her wth 5ot heH,Grd -f@ O fyP sp i ng?—Iq at-iChly c&h t ake
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© % O —1P —OCH,CH
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di ssol ved or dispersed conpound to the polyner, with or wthout
subsequent evaporation of the solvent. In the case of el astoners,
these can pRohesisabilized as latices. A further 10 ﬁ)@ﬁﬁﬁgbd,dﬁggh
for incorporating the additives of the invention into polyners is to
add them before, during or directly aftger the polynerization of the
correspondi ng nononers or prior to crosslinking. In this context the
additive of the invention can be added as it is or elsein
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I"a in

shoes thernopl astic or duroplastic nmaterials thereof
e.g. Ilke the sole, insole, lining, or of the whole shoe, e.g. boots
(rubber, E\Yronds! R 9ex§rﬁﬂe NTNeFHzﬂadlpHEEBF%H/Iﬁf r§n@rhﬁetﬁM%IphE¥ﬁeth%R ond, %ctyl-
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and scope 10% of

2,4, 4 -tr?@h orQ@’eflr%ﬁﬂEi‘}rdg%d %ﬁe% and 10% of thi abendazol are

incorporated into a pol yester of the type PET-G (Eastar 6763,

East rran) 7. g@ %O&?d&4%1&8ﬁyﬁ%9@%>&h%6&éﬁar ved&as diboiBRedt Mr 8.0 fpatdh Nos.
pol ymer an
D04 415 ¢ 1 9844 Geand § ﬂﬁm%w@paﬂmvm@p oxida: tigeRyLaTine gKide ridasieRd azvne

i's homge&ugmMﬁh%d&mma@x@al agi tator and then conpounded to
granules in a single screw extruder (Gopfert) at 230C maxi num

5t enperature under nitrogen. EVA Test Di sks The PET-G nasterbatch
descr i beds.Hepyefufahotds Bf)inddindrize pHperamiphothbsy diseiddey iy d/3gba6gt at e

st or bt OF. B ARAFEL S TRE 5oy o Or 2o R R RAA CA DR BATE ( R ac
M schzr ) DEg-43166R2 rDsAatB168if ) E5eA-05808B0 ror FErA-08911I02 or S-[h(2peataethoxy)-
contai ni n&erh u ZCIEI ?érpﬁ%gg%]zofuran— H%’ 05“?% {a6- l}ugr -% E[;@-?lgt@%o}flﬁxﬁftqo?g)bﬁgwl]-

inatwn ex erat ur
Gr anul es kgr@olyranedtong. B85-Us(STedittertibuikl @f[ZQVWﬁquﬂi%khe@yl)m@oﬁi@-Z -onej,

casted. ARVigmiepLiRl) Al Aeidxypenybenzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphenyl)-5,7-

di-tert-butylbenzofuran-2-one,  3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5,7-di-tert-butylbenzo-

25 furan-2-one, 3-(3,4-dimethylphenyl}-5,7-di-tert-butylbenzofuran-2-one, 3-(2,3-dimethylphe-
nyl)-5,7-di-tert-butylbenzofuran-2-one.

9. Thiosynergists, for example dilauryl thiodipropionate or distearyl thiodipropionate.

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

stearyl, myristyl or fridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mer-
captobenzimidazole, zinc dibutyldithiocarbamate, dicctadecyl disulfide, pentaerythritol tetra-
kis(B-dodecyimercapto)propicnate,



The antim crobial activity of the test disks is evaluated using the
met hod AATCC 100. 20 For this, a defined quantity (0.15 m) of a

cul ture of wi RHPREHRNI SNB i S appl led to the surface of pget/eshodticsdsr of
di mension 40 x 40 mm The inocculumis covered with a sterile filmin
order to avoid desiccation. Sanples arggincubated at 37 C and > 90%
relative humdity (RH). After 24 hours, the nunber of m croorgani sns
survived is determned. A culture of Staphyl ococcus aureus ATCC 6538

i's used.
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12. Basic _co-stabilisers, for example melamine, polyvinylpyrrolidone, dicyandiamide, trialyl

cyanurate, urea derivatives, hydrazine derivatives, amines, polyamides, polyurethanes, alkali
metal salts and alkaline earth metal salts of higher fatty acids, for example calcium stearate,
zinc stearate, magnesium behenate, magnesium stearate, sodium ricinoleate and potassium
palmitate, antimony pyrocatecholate or zinc pyrocatecholate,

13. Nucleating agents, for example inorganic substances, such as talcum, metal oxides, such

as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of, preferably,
alkaline earth metals; organic compounds, such as mono- or polycarboxylic acids and the
salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate
or sodium benzoate; polymeric compounds, such as lonic copolymers (ionomers). Especially
preferred are 1,3:2,4-bis(3' 4’-dimethylbenzylidene)sorbitol, 1,3:2,4-di{paramethyl-
dibenzylidene)sorbitol, and 1,3:2,4-di(benzylidene)sorbitol.

14. Fillers_and reinforcing agents, for example calcium carbonate, silicates, glass fibres,

glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides, carbon
black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers.

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 abhsorbers 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-(ai, B-dimethylpropylamino)-s-triazine, 2-methyl-
thio-4-cyclopropylamino-8-tert-butylamino-s-triazine, 2-methylthio-4-ethylamino-6-{o,0-di-

methylpropylamino)-s-triazine, etc.



1.8 x 103 2.9 Sanples 2 and 3 of the invention show a distinct
reducti on of Staphyl ococcus aureus. WD 2007/042416PCTTEP20061066947
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antifungal activity is investigated using Trichophyton 5netagophytes,
Tri chophyton rubrum or Epidernophyton _fhoccosum Disks of 30 x 30 mm
put on the agar as specified, are inoculed by spraying with the
culture of fungal spores in the specified nmedium D sks are incubated
at 24 C for a period of 4 weeks (exposition period) with weekly
vi sual assessnment. Results showi ng the size of the inhibition zone on
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days weight. Fillers may be contained in higher amounts, e.g. 1-50% b.w.

Preferred additional additives are selected from the group consisting of antioxidants, ultra-

violet light absorbers, hindered amines, phosphites or phosphonites, hydroxylamines, ni-

trones, benzofuran-2-ones, thiosynergists, polyamide stabilizers, metal stearates, nucleating

agents, fillers, reinforcing agents, lubricants, emulsifiers, dyes, pigments, optical brighteners,
10 flame retardants, antistatic agents and blowing agents.

Components a) and b}, i.e. the additives of the invention, and optional further additives may

be added to the plastic resin, e.g. the polyolefin, individually or mixed with one another, if

desired, the individual componentis of an additive mixture can be mixed with one another in
15 the melt (melt blending) before incorporation into the plastic material.

The incorporation of the mixture of components a) and b) and optional further additives into
the plastic material may be carried out by known methods such as dry mixing in the form of a
powder, or wet mixing in the form of solutions or suspensions. Components a) and b} and

20  optional further additives may be incorporated, for example, before or after molding or also
by applying the dissclved or dispersed stabilizer mixture to the plastic material, with or with-
out subsequent evaporation of the solvent.

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

25 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

30 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 inte the material,
where both steps are carried out with application of heat.
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If added to a plastic resin in the form of a masterbatch or concentrate, the novel antimicrobial
mixture of components a) and b) preferably is added via carriers such as LDPE, HDPE,
MDPE, PP, EVA, ABS, SAN, PS, acrylates, PMMA, polyamide, polyesters, PVC, latex,
styrene, polyol, TPU, unsaturated esters, urea, paraformaldehyde, water emulsion, etc.;
especially preferred are LDPE, HDPE, PP, EVA, PA 6, PA 6.6, PET, PET-G (i.e. glycol-
modified PET), PVC, TPU.

Components a) and b} and optional further additives can also be added before, during or
after polymerization or crosslinking.

Components a) and b} and optional further additives can be incorporated into the plastic ma-
terial in pure form or encapsulated in waxes, oils or polymers.

Components a) and b) and optional further additives can also be sprayed onto the material.
They are able to dilute other additives (for example the conventional additives inicated
above) or monomers or their melts so that they can be sprayed also together with these
additives onto the material. Addition by spraying during the deacfivation of the polymerization
catalysts is particularly advantageous, it being possible to carry out spraying using, for
example, the steam used for deactivation.

In general, the additives of the invention and optional further components may be added to
the polymer material individually or mixed with one another. If desired, 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 sdspensionldispersion agent. They may be added directly into the processing
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apparatus (e.g. extruders, internal mixers, eic), e.g. as a dry mixture or powder or as solution

or dispersion or suspension or melt.

The incor;ﬁoration can be carried out in any heatable container equipped with a stirrer, e.g. in
a closed apparatus such as a kneader, mixer or stired vessel. The incorporation is
preferably carried out in an extruder or in a kneader, It is immaterial whether processing
takes place in an inert atmosphere or in the presence of oxygen.

The addition of the additive or additive blend to the polymer can be carried out in all
customary mixing machines in which the polymer is melted and mixed with the additives.
Suitable machines are known fo those skilled in the art. They are predominantly mixers,
kneaders and extruders.

Incorporation is preferably carried out in an extruder by introducing the additive during
processing.

Particularly preferred processing machines are single-screw extruders, contrarotating and
corotating twin-screw extruders, planetary-gear extruders, ring extruders or cokneaders. It is
also possible to use processing machines provided with at least one gas removal
compartment to which a vacuum can be applied.

Suitable extruders and kneaders are described, for example, in Handbuch der Kunststoffex-
trusion, Vol. 1 Grundlagen, Editors F. Hensen, W. Knappe, H. Potente, 1989, pp. 3-7,
ISBN:3-446-14339-4 (Vol. 2 Extrusionsaniagen 1986, ISBN 3-446-14329-7).

For example, the screw length is 1 - 60 screw diameters, preferably 35-48 screw diameters,
The rotational speed of the screw is preferably 10 - 600 rotations per minute (rpmj}, 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 alsoc 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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additives onto the material. Addition by spraying during the deactivation of the polymerization
catalysts is particularly advantageous; in this case, the steam evolved may be used for
deactivation of the catalyst. In the case of spherically polymerized polyolefins it may, for
example, be advantageous to apply the additives of the invention, optionally together with
other additives, by spraying.

Incorporation can take place prior to or during the shaping operation, or by applying the
dissolved or dispersed compound fo the polymer, with or without subsequent evaporation of
the solvent. In the case of elastomers, these can also be stabilized as latices, A further
possibility for incorporating the additives of the invention into polymers is to add them before,
during or. directly after the polymerization of the corresponding monomers or prior to
crosslinking. In this context the additive of the invention can be added as it is or else in
encapsulated form (for example in waxes, oils or polymers).

The materials containing the additives of the invention described herein can be used for the
production of moldings, rotomoided articles, injection molded articles, blow molded articles,
films, tapes, mono-filaments, fibers, foams, nonwovens, profiles, adhesives or putties,
surface ceatings and the like,

Present components a) and b) are mainly used in footwear materials such as socks,
preferably in shoes, especially in thermoplastic or duroplastic materials thereof e.g. like 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 & 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 mcorporated
into a polyester of the type PET-G (Eastar® 6763, Eastman):
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A mixture of the polymer and containing 10% b.w. of 2,4,4'-trichloro-2'-hydroxydiphenylether
and 10% b.w. of thiabendazol is homogenized using a mechanical agitator and then
compounded fo granules in a single screw extruder (Gopfert) at 230°C maximum
temperature under nitrogen.

EVA Test Disks

The PET-G masterbatch described above (1 or 3%) is incorporated into ethylenevinylacetate
(Escorene® OILED 00119, Exxon) by homogenization of the masterbatch granules and the
polymer in a mechanical agitator (Réhnrad Mischer). For comparision purposes, a further

sample is prepared containing no masterbatch.

Compounding to granules is effected in a twin extruder at 200°C maximum temperature
under nitrogen. Granules are dried at 65 °C. Test disks of 2 mm thickness are die casted.

Antimicrobial Activity

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 > 80% 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 l.og reduction vs,
Sample | Composition
sample 1
No.
1 Reference (no masterbatch) | 1.8 x 10° | 1.3 x 10°
2 | 1% masterbatch 1.8x 108 | 1.1 x 10¢ 2.1
3 3% masterbatch 1.8x10% | 1.8 x 10° 2.9

Samples 2 and 3 of the invention show a distinct reduction of Staphylococcus aureus.
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Exposition Period/Inhibition Zone [mMj No.

PCT/EP2006/066947

According to ISO 846, method B, antifungal activity is investigated using Trichophyton

metagophytes, Trichophyton rubrum or Epidermophyton floccosum.

Disks of 30 x 30 mm, put on the agar as specified, are inoculed by spraying with the culture
of fungal spores in the specified medium. Disks are incubated at 24 °C for a period of 4
weeks (exposition period) with weekly visual assessment. Results showing the size of the
inhibition zone on the sample disks and/or the percentage of growth are given in the below
tables.

Trichophyton metagophytes NCPF 89

Exposition Period/Inhibition Zone [mm]

No. Composition 7 days 14 days 21 days 28 days
1 reference (no masterbatch) 0 0 0 0
1% masterbatch 25 25 25 25
3% masterbatch 25 25 25 25
Exposition Period/Growth [%]

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

Exposition Period/Growth [%)]
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No. Composition 7 days 14 days 21 days 28 days
reference (no masterbatch) 50 50 50 50
1% masterbatch 0
3% masterbatch 0

Epidermophyton floccosum NCPF 634

Exposition Period/Inhibition Zone [mm)]

No. Compoaosition 7 days 14 days 21 days 28 days
reference (no masterbatch) 0 0 0 0
1% masterbatch 16 12.5 10 5
3% masterbatch 20 8 5 0

Exposition Period/Growth [%)]
No. Composition 7 days 14 days 21 days 28 days
1 reference (no masterbatch) 0 20 100 100

1% masterbatch 0 0 0
3% masterbatch 0 0 0

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

Example 2: Plasticized PVC sheets

10 0.5% of the 2,4-bis(alkylamino)pyrimidine compounds of formula (llc} or (lld} are dissolved in
diiscdodecyl phthalate (DIDP) plasticizer.

The total mixture (6000 g) consists of

63.5p.bw.of  PVC (Evipol® SH 7020)
15 355pbw.of DIDP (Vestr‘aol® DZ)
15 p.b.w. of Irgaplast® 39"
13 p.bw.of IRGASTAB®BZ561*
0.25 p.bow. of  2-(2-hydroxy-3',5'-di-tert.butylphenyl)-benzotriazole UV absorber

(CAS Reg.-Nr.003846-71-7)"
20
(* additives available at Ciba Specialty Chamicals Inc.).
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The solid components are filled into the mixer (Papenmeier) and stirred at 700 rpm and
heated, As soon as the mixture temperature reaches 60 °C the liquid components are
injected. The speed of the mixer is increased to 1800 rpm and the temperature increased to
100 °C. When the 100 °C level is reached, speed is reduced {o 700 rpm and the mixture is
cooled down to 50 — 60 °C. The mixture is plasticized on a two roll mill (Schwabenthan D-1)
for a period of 8 minutes at 150 — 160 °C. Sheets of 400 micron thickness obtained are used
for the preparation of the test disks.

Antifungal activity
The antifungal activity of test disks is evaluated using the method AATCC 100. For this, a
defined quantity (0.1 ml} of a culture of microorganisms is applied {o the surface of a test disk

of dimension 2 cm diameter resulting in a final concentration of fungi on the sample of ~ 10°
colony forming units (CFU). Samples are incubated at 29 °C and > 80% relative humidity
(RH). After 1 week incubation time, the number of microorganisms survived is determined. A
culture of Trichophyton mentagophytes ATCC 9553 or Trichophyton rubrum ATCC 10218 is
used. Results are compiled in the below table

Results: CFU/sample

Samples 0 hours 1 week Log reduction
1 s 1,5x10°
reference, PVC 8,8x10 ]
1,9x10
2 ' “ 3,0x10*
PVC + 0.5% (lic) . 1.8
3,0x10




Exanple 2: Plasticized PVC sheets 100.5% of the

2, 4-bi s(al kyl am no) pyri m di ne conpounds of formula (11c) or (11d) are
di ssol ved wo phv/sadedecyl phthal ate (DI DP) pl asti ci zer. pdhErPIoad/ ko4

m xture (6000 g) consists of 63.5 p.b.w. of 15 35.5 p.b.w. of 1.5
p.b.w. of 1.3 p.b.w. of 0.25 p.b.w. o0ft320 PVC (Evipol (r) SH 7020)
DIDP (Vestnol (r) Dz) Irgaplast(r) 39* | RGASTAB(r) BZ 561*
2-(2'-hydroxy-3",5" -di-tert. butyl phenyl)-benzotriazol e UV absor ber
(CAS Reg.-Nr.003846-71-7)* (* additives available at Ci ba Specialty
Chamcalg lnc.). WD 2007/042416PCT/ EP2 66947 -31 - The solid
conponengs ar¢ filled into the m xer
As soon as the m xtu

: yeed-of icteased
to 1800 fpm angafprst emperature i ncr¢asetours 100 1Greadkhen t heg@licton
| evel is|reached, speed is reduced t® 700 rpmhbnd the mixture is 5
60 C. The m xtur¢ is plast)ciizgdgonia two roll

ml | (chvabe i of2,8x10% nuf es at 15Q - 160 C.

Sheets o ed 490t he preparati on
Of the t . - IIC ﬂ.llLIIullgal abLIVILy UI
test dis uatg Si ng the meg hod AATCC 10P%For |t hi S,

defi ned tpglc('b0 /‘hﬁ”a) of a cultufje of m crporgaypi sng is app’l i ed
to the s ace of a test disk of dimgnsion 2 cmdianeterl resulting in

a final fponceftration of fungi on thg
units (QrU). mp:lee:smﬁc) ncubat ed af
huni di ty n time, the fé¥ber |of

m cr oorg b carture ol 1 (.,HUpHyL OTl
ment agophyt es ATCC 9553 or Tri chophyton rubrum ATCC 10218 i s used.
Results are conpiled in the bel ow table Results: CFU sanple

sanple of - <20% cql ony form ng
29 € and| > 90% rellative 3.2

5 The samples of the invention show a distinct reduction of Trichophyton mentagophytes and
Trichophyton rubrum.



WO 2007/ 042416PCT/ EP2006/ 066947 - 32 -335The sanpl es of the invention
show a di stinct reduction of Trichophyton nmentagophytes and
Trichophyton rubrum - 33 - Cainms 1.Antibacterial and antifungal
synt het j f .thernopl astic polyner material for use as a garnent or

f oot we synt hetic thernoplastic polymer material for the
productlon of a garnent or footwear, conprising: (a) an

anti bacterial agent selected from phenolic antim crobial conpounds of
t he fortul a Anjbaciedaleind antifengnl@rynmetimharm@bmstm@olhm@rmﬁtﬁri@!rfor use

Ch or o agg qeimabfibEi e o S8 sRmdStad b SnBE &N 9 B,

- 0-; angroduction of RlyadMennbt fd@lﬁgélér apfiprisigk ected fromtriazol es,
2, 4- bi s(al kyl anmi no) pyri m di nes, 10, 10’ - OXy- bi s- phenoxyar sen, and zinc

pyrithione i &ad@mmt@ta@terlahaaeﬂh@m@m fegm tph@n%& antinicrobialearepeiidsef
claim ]The%ﬁ*ﬁﬁ i;n conponent (b) is selected fromthe group consisting
of tebuconazo zinc pyrithione, and 2, 4-bis(al kyl am no) pyri m di nes
of the flormula CH3

X~
R; R ()

whereinnis0or1,

R1 and R; are hydrogen or chloro,

Rs is hydroxyl or hydrogen,

R4, Rs and Re are hydrogen or chloro,

Rz is hydroxyl, and

X is a direct bond, -NHCONH-, -CH»- or -O-; and

(b) an antifungal agent selected from triazoles, 2,4-bis(alkylamino)pyrimidines,
10,10'-oxy-bis-phenoxyarsen, and zinc pyrithione incorporated into the bulk of the

material.

2. Material of claim 1, wherein component (b) is selected from the group
consisting of tebuconazol, zinc pyrithione, and 2,4-bis(alkylamino)pyrimidines of the

formula



NH (11c) N CH3 (11d) 3. Nhterﬁgl of claim1, wherein
conmponent (a) is selected from 2-phenyl phenol,

2,4,4" -trichloro-2'-hydroxy-di phenyl ether, - 4,4'-dichl oro-2-hydroxy-
di phenyl et her, 2,2'-methyl ene-bi s-(4-chl oro-phenol),

4-(2-t-butyl -5-net hyl phenoxy) - phenol , 3-(4-

chl orophenyl ) -1- (3, 4- dIChpU£O phenyl) urea, and

2,4, 6- trlchlo ophenol . Nhterlal of claim1, wherein the footwear
is a sock, pe, sole | Ie or lining thereof. 5. Material of
claim1l, co ' a rati glof conponents a) : b) ranging fromO0.5
20 to 20 : totﬁ

[

' ahtdunt of conponents a) and b) in the
range fron10 01 %to 10 @6by pei ght of the garnment or footwear or
corresponding nmaterial. -3%- 6. Material of claim1l, containing a
silver iggy releasing agent guch as a silver salt or silver conplex
salt as additional conpong 7. Process for the preparation of a
mat eri al according to cl ai characterized in that an anti bacteri al
agent (a) and an antifungal™agent (b) as defined in claim1l are

i ncorporated therein. 8. Process according to claim7, wherein
conponents (a) and (b) are incorporated into the bulk of the
material, which is a synthetic thernoplastic polyner selected from

polyethyleng polyprop Ie@e nonQ and/ or copol ynmers, ethyl ene
ers

V|nylacetate polyurethane t her nopl astic
pol yur et hane, ponV|nyIchI i oyam de. 9. Process according
to claim8, further conprisi one or nore conpounds selected from

the group consisting of antidxidants, phosphites, phosphonites,
benzof ur anones, indolinones, rther antimcrobial agents and |ight
stabilizers is incorporated int he synmthetic thernoplastic polyner.
10. Process according to claim?7, In the anti bacterial agent (a)

and antﬂW%ngal agent (b) are first i ncorporated into a thernoplastic
pol ymer carr in an anount ranging from1l to 80% by wei ght of the
carrier, @:EEg;%gﬁded carrier is subsequently incorporated into the
naterial as NL% ,both steps are carried out with
application of heat Use of a conbination of an antibacteri al
agent and an antifun -’égent as defined in claim1 for the

production of a garnmeni or footwear based on a synthetic
t her nopl asti ¢ pol yner.

(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, and 2,4,6-trichlorophenol.

4, Material of claim 1, wherein the footwear is a sock, 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 synthetic thermoplastic polymer
selected from polyethylene, polypropylene homo and/or copolymers, ethylene
vinylacetate, polyester, polyol, polyurethane, thermoplastic polyurethane,
polyvinylchloride, and polyamide. |

9. Process according to claim 8, further comprising 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 synthetic thermoplastic polymer.

10.  Process according to claim 7, wherein the antibacterial agent (a) and
antifungal agent (b) are first incorporated into a thermoplastic polymer catrier 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 synthetic

thermoplastic polymer.



