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WD 2005/ 048716 PCT/ EP2004/ 013219 - 1 Anti-bacteri al
additive The invention relates to an anti bacteri al
additive for nelamne resins in accordance with claim
1, woo2805304B8FiLbact eri al nel ami ne resin i PCBAER? QRACEL3219
with claim16, to a process for producing such a
mel fam' ne re|S| n in accordance wWith claim17, to an

nti bacterial . _La N accordance with claim 21,
t ?ﬁﬂ éggggrflolrl glgrﬁgggm ng an antibacterial |aninate
in accordance with 10 claim?22, and to the use of an
an%%a%trﬁ;érﬁéldr?‘rﬁ}é}%é@es | E‘oagﬁora%ri%%c\ﬂetﬂa@ adniddve for
Mel'am ne resins fi di verse industri al appl [ catl on
f omelendmsl e FE6ANEhe 1B0aBFRGLERANSES f WEBE orl@fBelfortc an

t henls Rr-edugliion Akl daeneat ivesdam nat eSacemagnt:he with
mel amne resins the reat e t industri.al f| caan
i s Cl5d8sdSsed Dy ndt ﬁmpd-’ elr}ges? aﬁd melamine

nE|x%r§'1rﬂﬁ/m e@ccf@fcﬂmh@lehyﬂem edins. 1Theito extedhehbacterial

gpertl snsurgﬂ%%? Cﬁr&g w{@ﬁaéﬁ_éﬁlﬁezzl“%%Eaz%rocess for

and ni cal stabili d
t heiroduaricee ssn nakelbheneeke t edamynsait sl eaGFQ‘ﬁrdance with

ar tdfl%.l%'ﬁ BXPoses {:8 $eLergsst pesges Andiwsnrac Al yideinate

surfaces in every use. Conventional applications of
meligrars qrssings d\f ){1 & 26rm for exanple, of

Melamine resins find diverse industrial application for
example for the coating of surfaces or else for the
production of decorative laminates. Among the melamine

resins the greatest industrial significance is

possessed by melamine-formaldehyde resinsg and
melamine/urea-formaldehyde resins. Their excellent
properties such as scratch resistance, flame

retardation, chemical and mechanical stability, and
their hardness make them extremely suitable for
articles exposed to severe stresses and especially for
surfaces in everyday use. Conventional applications of
melamine resins are in the form, for example, of
melamine resin laminates for floors or for kitchen

surfaces.

In view of increasing worldwide need for such laminates
and their use not least in areas where hygiene-critical
conditions prevail, there is a demand for surfaces
having antibacterial properties. By antibacterial 1is
meant that the total germ count on the surface in
question over a certain period of time is constant or
even decreasing. Especially in densely populated
regions with less than ideal epidemiological boundary
conditions, in the domestic sector and in the public
sector, antibacterial surfaces create the basis for a

rise in quality of life and in the health of the



25 nelamne resin lam nates for floors or for kitchen
surfaces. In view of increasing worldw de need for

such lamnates and their use not |east in areas where

hy gice 28-0&6/i0iisFal6 30 conditions prevail, tRETAEP2004/013219
demand for surfaces having_agti@acterial properties.

By anti bacterial is neant fhaf the total germ count

O IR0 AL OF OHOT iR SEHEA BRI Bls and
ti MEHs constant of - even deCreasi ng. Especi a in
defrsiellyghsopulfared e38mpdgi- ongntitbacresial hagurfeges afford
epi 0o al20i1C dle RQURIAT Y5 16RAIIPR% rialt ildhe_domesti ¢
sector and Iin the publi¢ sector, antibacteria

surfaces create the basis for a rise in quality of

life and in the health of the WD 2005/ 048716

PCT/ EP2004/ 013219 - |la population. Furthernore, in

the area of hospitals and biolabs, for exanple,

anti bacterial surfaces afford additional security

agai nst contam nation. WD 2005/ 048716

PCT/ EP2004/ 013219 - 2 JP 61258079 A discl oses

anti bacterial polyester fibers which conprise an

anti bacterial active substance plus nelam ne

conmponents or acrylic conmponents containing alkylene

gl ycol, and which exhibit a | ong-Ilasting



5 anti bacterial activity. Known fromthe literature,
additionally, are additives which make nel am ne

resins antibacterial. 10 JP 08073702 A relates, for

ex N [20,05/048TMliebact eri al nel am ne resi NBCRWAERH004/013219
conprise a m xture of alumnu oxi des, magnesi um

oxides and silicon oxides and al'so elenental silver

ey 7 CHERRR Pl 90l GTTE) AL SCaREPRBLom oA beE:” Tibers

pr opeirdh esofprisg Bo 4ntidacteriel drsaveartdgeagfice plus
thiggy é.}qa' e veohgopgﬁtah%é-' ﬂgc gahpg'ﬁ%p%' ontaining
pr oper

antaltbra'dte@ra alglc}fsmionerﬁféi tw%en@}?ea@@rtﬂ?h'é dunbergpiasting

and 't e nunber
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|npregnate
Th@aiﬁnarﬁaqerﬁésnﬂ adguly esOTPE1aat iShaRiBEnae 3 aluminum
Pr QR&Idd:Ls hagﬁgghu@n%ﬁdé&eaﬁ@mmqm sbk¥8&s and also

benzalkonlu cet r|d|n|u or
éﬁﬁgﬁv} w‘ \éﬁgy zﬂ%c as active antibacterial

the nore difficult it is to carry out optinum
quantitative tailoring of all constituents of the
r esirowr | fite tBeOnetafathee, HANLIZNMAT A ldkewhd@itives

oS D, FES i RS et vy T e

inpregnated with an antibacteri al nelan1ne resin and

?% hr%@%t%% anSrCQﬁﬁiggﬁperﬁo antibacterial

eno resin orma |am nate.

compound. In this way it 1is possible to attain
antibacterial properties for up to 48 hours. The
disadvantage of this additive 1s its short-lasting
antibacterial property and the large number of
individual antibacterial components; the greater the
number of individual components added to a melamine
resin, the more difficult it is to carry out optimum
gquantitative tailoring of all constituents of the resin

liquor to one another.

JP 07329265 A likewise describes an antibacterial
melamine resin, in the form of a decorative panel. An
overlay paper 1is impregnated with an antibacterial
melamine resin and then pressed with one or more core
papers, impregnated with phenolic resin, to form a
laminate. The melamine resin acquilires its antibacterial
properties through one of the components silver,
benzalkonium, cetylpyridinium or isopropylmethylphenol.
In order to make the antibacterial component compatible
with the melamine resin it has to be applied in a
gseparate processing step to a laminar phosphate support
material. Only in this form can it be added to the

melamine resin.

WO 03/009827 Al rzrelates to melamine resins which



In order to nmake the antibacterial conponent

conpatible wth the nelamne resin it has to be

applied in a separate processing step to a | am nar
phoxpleatos /O4a¥aree 35 material. Only in thPsTfRPR0GAN013219
it be added to the nelam ne resin. WO 03/009827 Al

rel ates to mel amine resins whi*Gh WD 2005/ 048716

PCT/ EP2004/ 013219. - 2a. _.contain anti m crgpi al . .
SUBSTIRRRLS, FHA ST obi S WREtTent T ARG RAgEObial
I S compotteurte iof Ehih plessy | ietdenixidere vaf | ¥edapdenyl ether

or t HQ-. i.ph I, 1| 95% ]ngﬁing a i r.ab ;

hié%gvggﬁﬁngeggﬁréf% ogg;u e%is ﬁhs?i%éﬁ?ﬁﬁﬁ%%i%XVlng

spegi alustsstisrald Wi dadifantearenf RIESSWE 200810987168se 1s
5 PCHERZQG04 D319 im Spdiddiuicides t RalaiidadtRhtR@e of this

washed off easil'y fromthe resin surface, so that the

anti bacterial activity decreases with tine. 5

Exanpl es of further antibacterial conponents descri bed

i ncl ude zinc or sodium pyrithions, azoles,

hydr ochl ori de, carbanilide, and also silver, copper

and zinc in zeolite or anorphous gl ass powder. Since

some of these conponents can react with the nel am ne

resin, 10 they nust be encapsul ated in a support

mat eri al which
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Is conpatible with the nelamne resin before they are
added to the nelamne resin, and this entails an
addi ti onal and high I evel of expense in terns of

| abrr .200% 0285248342 Bl descri bes anti bacreryrb2004/013219
| am nates in whose nel am ne-resin-inpregnated surface

an inorganic active anti bactetial substance

cont.ai_ning a al i.on _has.been i.ncor ated.. ,As
comig a0, e TEREE ¥ Bl pRC SR BRE SLER A £rqn, the
usimgg izeoldumEaghi che@0 Torlt ai theret ahtiloast suchl asactivity
f oryexanpl %’“AQP-Q}gEZn’ Hg, Sn, Pb, Bi, Cd, C or

reof .

m xtur es t he a result of ion exchange
processes, the nmetal ions pass to the |amnate

suEhae®1ad sp makentbe rtithackerial @fpdddits described
possi hl'e. Di sadvantages in thjs case are that the
et IC 8IS onsZhEG be Converi¥E W Hur i RYTLREIPERrc  azoles,
exhangehlprderss caviamitheld, axidleslsdyst DxédescOfper and
other salts g.ggrn1inlﬁggq2 the% degositdpn tQ?

| arfiist e S uFFRLE Cand HENCP A endat8St REWder - Since some
antdfbadtese atompenenty ther ecaAt fwirtthearhalimsabyveitageesin,
fr h,,st Al | 3 h VﬁﬁﬁﬁIal
asgg%ﬁhte %4?% gﬁ%%%%ﬁ%ﬁ$%€f@ﬁhege%%%gglthgt eal #hich
objiectcompahlleher yeah ther aipfamingsrenat dpfore they are
dev@lqad NgAn taat | bagkarnal addihiveahar pBkam 88:351s an

resins that does, nat have the abovenenti.oned
(i SRR S8k AL LAY Pc CRPE TR b R GHTSs fifng 200% -

US 6248342 Bl describes antibacterial laminates in
whose melamine-resin-impregnated surface an inorganic
active antibacterial substance containing a metal ion
has been incorporated. As active antibacterial
substance preference is given to using zeolites which
contain metal ions such as, for example, 2Ag, Cu, Zn,
Hg, &n, Pb, Bi, Cd, Cr or mixtures thereof. As a result
of ion exchange processes, the metal ions pass to the
laminate surface and so make the antibacterial activity
possible. Disadvantages in this case are that the metal
ions may be converted, during the ionic exchange
process, into their oxides, hydroxides or other salts,
a form in which they deposit on the laminate surface
and hence attenuate the antibacterial activity there. A
further disadvantage from a health standpoint is the
use of heavy metals associated with employment of these

zeolites.

The object which emerged, therefore, was that of
developing an antibacterial additive for melamine
resins that does not have the abovementioned
disadvantages. Besides an effective and long-lasting
antibacterial activity, an additive of this kind is

subject to further requirements. It ought as far as



anti bacterial activity, an additive of this kind is
subject to further requirenents. It ought as far as WO
2005/ 048716 PCT/ EP2004/ 013219 - 3a possible to
COmcai20 0%y daM1teh- hazar d subst ances, and PeT/BBEH04/013219
to i nmpact adversely on the characteristic physi cal
properties and processing propérties of the nelanine

R R e R et e

easq,ugl'n: I noor pooe atiengialve addVErselyntcmt hélerrethm'fﬂeteristic

th t
e o BB rRE  Boral ed ST RS Ra g TRE Ml anthe t7°
[ o9l aMAB20TSRGRE7 16AFTT/EP2OORRBEBRESOn AchFhecteristics

sPr &gt chQYﬁ?t | ALGQLAIGlAE Pra¥id85eaN it ought to be
antl bacterial additive for nel am ne. resins,

partaTeuI STy FOriMRAERATRIT of el FyEverinto the melamine

mel i ine/ W@ﬁiﬁﬁm&ehyﬂeoﬁgﬁtnﬁo M Cdbmp?atﬁLble with the
characteri z Cﬁ that it has_ at Ileasﬁ:t one_baorat.e sailaiam.ne
as Jetitv Py tF%aPFeﬁPglor@%ﬁ‘gﬁﬁld e oratd saft ™ +
beireggima salt of orthoboric acid H3BO3 and/ or

nmet aboric acid HBO2 and/or of polyboric acids
Hn_2BnO2n_1, and has at |east one quaternary ammoni um
conpound of the fornula
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Rl cc) R4- N-R2 X1 R3 10 wwth R, R2, R3 = C1-C5
al kyl, R4 = C1-C20 al kyl or benzyl, it being possible
for RI, R2, R3 and R4 to be identical or different,
anWoX 2808108 7ds or bromi de. 15 An advant kQe/BP20Dbe/013219
anti bacterial additive of the invention is that
t hrough the use of borate salth 7t is possible to
ini.mze the nunber, and .t he anount o(%.thf active.
co ndLTORTR ned WTHI 171 he AddPITVR Y n (ATRVIGRS 20
t herguidrtdtteatiiale t aiddditnigre o t oot herm@Damine resins,
co it t t he lL.am ne LR a L '
o SRR, oy adeint nge DFIaRinEABinpTalla®  ox
ad dietliams ng /fur e sgtf dremgidedslepor at ereins and atwihibdist is
on%mmr%éﬁﬁmatquqm@ua@ nsakhe crENestSid Csalt
activity of the  active antibacterial conpounds. This .
medts adtaVe iFht rafdre TR AR defifderrate salt being
antd bagler o @cthobdyic aaclid\AﬂLBoye&aEVoanﬁwﬁchﬁric acid
ne sar en uslin mxture .than usi ng_t he
R AR B Y RS e et (A0 has at
corpaatdors duse ity semdrEumoergminey ed the formula
R1
|t+) 3]
R4—~!}! R2 X
R3

with R;, R,, Ry = Cl—CS alkyl ' Ry = C1-Cqg alkyl or
benzyl, it being possible for R;, Rz, R: and Ry to be
identical or different, and X = chloride or bromide.

An advantage of the antibacterial additive of the
invention is that through the use of borate salts it is
possible to minimize the number and the amount of the
active compounds contained within the additive. In this
way the quantitative tailoring to the other
constituents of the melamine resin liguor is not a

problem,

A further advantage of an antibacterial additive with
at least one borate salt and at least one quaternary
ammonium compound is the synergistic activity of the
active antibacterial compounds. This means that, in
order to achieve a defined antibacterial activity, a
lower overall amount 1s necessary when using a mixture
than when using the individual components. Furthermore,
the active compounds of the additive that are employed

are uncobjectionable from a health standpoint.

Over and above these advantages, the active compounds
are compatible with the melamine resin without further,

additional operations such as, for example,



are unobjectionable froma health standpoint. Over and
above these advantages, the active conpounds are
conpatible with the nelam ne resin without further, 35
adiNg i200ed/ 0B IB | ons such as, for exanpl ecTYEP2004/013219
2005/ 048716 PCT/ EP2004/ 013219 - 4a encapsulation in

or application to a support “nméferial . In the cour se

of the operat.i on of roduc am nat e

TR An G BF nEUPUOFaFaR™s L SYSRGHS npaterial.

nmellam nehea estouraswl WE 2000 0487462 PCT ER2D04p 034324 Ong the
therefiy e 0 I t av .

cons%a{:lt er;Ct%Ir anﬁ%a%?%??gl %@mg)%g?lta V e ad%? %@ﬁo thférmly

i nvigyid g gnedsard rien Gesim @mdar for 5

mel am ne-f or mal dehyde resins or ureal/ nel am ne-

for mal dehyde resins. Further advantageous exanpl es of

nmel am ne resins which can be used are those which

formas a result of 10 condensation of nelam ne or of

m xtures of urea with nelamne with al dehydes of

chain lengths Cl-Co. Mxtures of al dehydes of these

chain lengths as well, such as formal dehyde,

acet al dehyde, trinethyl ol acetal dehyde, acrol ein,

benzal dehyde,



10

15

20

25

30

15 furfural, glyoxal, glutaral dehyde, phthal al dehyde,

t er epht hal al dehyde, i sobutyral dehyde, acetone or

ket ones, such as nethyl ethyl ketone and di et hyl

kewonep0E5p048%aapl e, are al so possi bl e. ZrTAERHdes/ 013219

mel am ne resins are al so thos% which are etherified

by reaction with C1-C4 al cohof’'s and subsequently, if

desjred. transetherified wth C4-Cl18 _al cphols.
PhRFRECFES] ALLOF ( HHE i HAMHTAr Soaci T befivpoy @  durably

exaopkéestanWOeOB8LD460881iAl. p2&pérturt her possibility

are those nelam ne resins which, follow ng

etherification, are subjected, for exanple, to

paThEaEdﬁﬂﬁﬁS’@t pér thec Ativentworh idi sisedaridy gantdcular for

pa&&ﬂéﬁthaEBkﬂﬁlﬁbhﬁdQ'SepQéb@%% 30 othe aduadd /g8 Lfine-
nodi fied nelamne resins of this kind is that they

caﬁoﬁ@a5@85¥§§eﬂeﬁﬁnﬁhernDpIastlc processi ng net hods
such as extrusion or |nject|on nDIding, for exanple.

| th h the WO 200 048 /| EP2004/ 01321
B R by A B e 6 TR OBNET Gy 2 opa B, Which

posanblbe twsed oduce nﬂkﬂﬁngwhhaw ngoamtlbact@rlzésult of
g;gB%gﬁggg%gIh%ﬁﬁxéﬁﬂ&é e NSo FB%; GRURELS & f | LLEES with
melamine with aldehydes o©of chain lengths C1-Cyp-
Mixtures of aldehydes of these chain lengths as well,
such as formaldehyde, acetaldehyde,
trimethyleclacetaldehyde, acrolein, benzaldehyde,
furfural, glyoxal, glutaraldehyde, phthalaldehyde,
terephthalaldehyde, isobutyraldehyde, acetone or
ketones, such as methyl ethyl ketone and diethyl

ketone, for example, are also possible.

Examples of melamine resins are also those which are
etherified by reaction with Cy1-Cy alcohols and
subsequently, if desired, transetherified with C4-Cys
alcohols. Melamine resins of this kind are described
for example in WO 03/046053 Al.

A further possibility are those melamine resins which,
following etherification, are subjected, for example,
to partial transetherification with diols and/or to

partial reaction with bisepoxides.

The advantage of modified melamine resins of this kind
is that they can be processed by thermoplastic
procesging methods such as extrusion or injection

molding, for example. In this way, with the



such as, for exanple, elasticizers and also curing 5
agents, wetting agents, release agents or other

custonmary additi ons. WD 2005/ 048716 PCT/ EP2004/ 013219

- @0 2Tb6& /bdiegne salts of orthoboric aci de¢BARROo®E/013219
met aboric acid HBO2 or of pol borlc acids H -2B,02, 1

are described in the absencgd®of a uniform

nonenc st usual way  of. enplrlcal .
f oPRuT kA EE RiP as £33 Bn, o RT3 prpsipie
andobopoadate mena I itripss @Bprgstastmbehtenmallcprnperties.

cothtl Sln g S48 nd Ay, SPmelol" S TEER b Iqiricrs
of sd€scr fpt i ofer 1@}%&@% salestisdaersr eapfief@l%\cbl yeuring

51 nabberaddi thae: Big tB@ehB¥ent%@1éﬂ§%trﬁﬁﬁ?ﬁ@'cgrcanher
be descri bed by t he fO||OMAng fornmul ae:

H2O85EPer YVRIRACBET®: * d H2O, where 15 a, a' = 1 or
2b=1t0o8 ¢c=11to013 d=01to 10



5

10

15

20

25

30

35

M N=N#4, Na, K Li, Ca, My, Zn, and where 20 M N,

a and a' may be identical or different. Exanples of

possi bl e borates in the additive of the invention are
Na2@ @GR 05 /483 Mhere d = .0, 5 or 10; NaBERTYHPR004/013219
where d = 2 or 4; NaBS()S*SHZO Na2B8O13*4H2G, 25
Ca286011*5|—|20 NaCaB509* dH2O where d = 5 or 8; LiBO2*8

KBS0 H0E N REHO+ J1 20 CCPAT: ZnIBe0L 1o AP0 ShePg: 2horic
= 3B,d HEO:5 019 of7pRAGh2HZ0a 30l iaorfeCpart t dxel desgribed,
prefier rgd enhodiqmnt of the uﬁi‘féﬁﬁ“ﬁ&n@ﬁc?ﬁe’gﬁféw Pleem,

the invention at | east one borate sal ist
zi MEYSdrlat ePyn®ay EpD3ePdmpeR lorf @k al 285odiarm example

borate NadO huRBe® *of0 ¢RQohde af®Cired akbBés in the
bor at e .havi ng ght _ZnO an

35 . % b .
oD TR OEP0BaPORETI6 P Epo o0 GRS pgal 1y oxide

Parﬂdmﬂlael )y advanhageoases addf t ithral byrrespanding borate

ARG U U S A I 03 s e

advant ageous in this context |f t he amount of borate

salge 4t o hespddi tiswe 'ﬁope 1p&@fé%’a§1ywelr9h¥:he addltlve of
preferably 1%to 2.5% b wgr}gé:’l‘amre referab 8%

Lo ERS0b BYE Rl ght ATBasERSEn otin: Dt desribed by the

fellowing formulae:
Mo Bp Or * d HyO and/or
My Ny By, O * d H;O, where

a, a' = 1 or 2
b =1 to 8
¢ =1 to 13
d =0 to 10

M, N = NHy, Na, K, Li, Ca, Mg, Zn, and where

M, N, a and a' may be identical or different.

Examples of possible borates in the additive of the
invention are Na;B,0, * dH,0 where d = 0, 5 or 10;

NaBC; *dH;0 where 4 = 2 or 4; NaBsOp*5H,0; Na,Bg0::*4H,0;
CasBs011*5H:0; NaCaBsCs*dH,O0 where d = 5 or 8; LiB0O:*8
H-0; LiBs0p*5H0; LizBy07%3H0; K2B407,%4H0; KBsOg*4H,0;
NH4Bs05*4H,0; (NHy) 2B40O9*%4H07*%4H50; Zn;Bs011*dH,0 where
d = 3.5, 7-7.5, 9; ZnBy0,*2H,0.

In one particularly preferred embodiment o©of the
antibacterial additive of the invention at least one
borate salt is technical =zinc borate ZnQ * B,0; * dH,0
or technical sodium borate Na,0 * B,0; * 10 H,0, the
technical zinc borate having =2 45% by weight ZnO and
> 36% by weight B;0;.
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mel am ne resin. 10 The advantage of these borate salts

as active antibacterial conmpounds is that with them

it is possible to obtain particularly good

anmich 200&r/i087 18r operties in the nmel am nePCELER2004 /013219
further advantage 15 here is that the amount of active
conpound required for this purpose is low. A |ow

anmount of active conmpound is positive because the

ad e e frama. | cal
Gt ndsar e, Rt T | SAREERIND e e
nelaamuh@ort@mwl Zaddhtéme paridleubas yaadvdie agedes borate

emdicmgilopNeRaalKoRi WY CRIOTHEE + g 856d 8510

quat ernary anmmoni um conpound. Benzal koni um chI ori de
is the termused for the substance

al kyl bf@Z)édiﬂaﬂ%ta@éo@@nDﬁﬁum@J Oébﬂt@exB 35 ltﬂhé h%mount of
commer ci al g#)duct ot h%w ng a uni tarﬁ definp
i |

CHEPARY S ) S giravRom P chil &9 dé” Ya “weignt,
substedrombdvailabte an 51%heby Wehahket mbltat prefdfdarlad 1.8%

bOt% '% %Q"%nyMQE%HQ Inb Egaldon the amount of solid

melamine resin.

The advantage of these Dborate salts as active
antibacterial compounds is that with them it is
rossible to obtain particularly good antibacterial
properties in the melamine resin. A further advantage
here is that the amcunt of active compound reguired for
this purpose is low. A low amount of active compound is
positive because the additive is then easy to manage
from a technical standpoint - that is, it can be mixed

well with the melamine resin.

In one particularly advantageous embodiment
benzalkonium chloride 1is used as guaternary ammonium
compound. Benzalkonium chloride is the term used for
the substance alkylbenzyldimethylammonium chloride, R
in the commercial product not having a unitary
definition.

CH,
| @

N-—CH, Cl
1
&

Benzalkonium chloride is a substance available on the
market that is offered both in solid form and in liguid
form. Hence, depending on the technical circumstances,
such as the viscosity of the melamine resin used, for

example, the optimum use form can be selected.



form Hence, depending on the technical circunstances,
such as the viscosity of the nelam ne resin used, for
exanpl e, the optinmmuse formcan be selected. WO
200 @48BY®4RCL6EP2004/ 013219 - 7a PartPCT/EP2004/013219
preference is given to an antjibacterial additive
which has a mixture of techii é& ~zinc borate ZnO *

*i Héo and/ or. techni cal sodi um bor at e

&

B PR SFoEE1 %0450 RS 5P Ront tm 5° chier | Rsterial
thadWékgMerwhmqhohaseahmmxﬂunsrmfbueahalcamdmamc borate

te Ga or at a [ | ori i t
ne%glg neIB é%l nucgﬂeZIEB g%t ageous W 1. %‘%ldh Borate
20@51/204873633PCT,51EE‘Q004/“O-1'-3219 d 8 10t i @nfurt Hegnzalkonium

5 IOIr %fkﬁb&@_@le' f EH@ e Oofateehnd £ale Ziag o Hor é&ﬁcz%rate
'5 0 and/or technical sodium borate Na20

* B@@é ok f@%cé&d Stk Whotfiie (6t - Pessfdataegmy R loride in
chkeri deliaminke ragdint beéengs a@vhntagthuyy52uei:ght ,
preferably 0.2 to 0.6% by weight, based on the anount

of solid nelamne resin. Wth an additive of this kind
the antibacterial activity is very good and at the

sanme time the 10 technical processing properties

during lam nate production are very good. Wen a

sheet like structure is
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i npregnated with an anti bacterial nelam ne resin

conprising the additive it is critical that the active

anti bacterial conpounds of the additive that are 15

pr @eerp o5 orldg18el am ne resin are distri eertdEP2004/013219

uniformy over the sheetlike structure. This is

achi eved to particularly go'oci3 effect in the case of
mbhodi_nmen in 'chte am ne resin co rise

o AEURE GERRE B Sha or o (P o o6 & Sl oAl zine

bebpabkeni dmCchH @0det 2D. TH&Opr esehton nvt&n:thmlrcal sodium

{ hkbbSkePr ol «an, 3L DACLED Al il ANLAE T eSiBune ot

i bact erfial itive of t
i n@@mzaéhonanm sisemdsyi Hestheppdedddsver ors pf ofdu'épnd-°’ by

an,anghbactiidral-aMmham Ne #85h Ne 9 biNieig8® Kipded ®Bn the
the course of the production of the antibacteri al

nePERURE PésPRIAE MEeaMARENERSA A nel ami ne resin
present in dissolved formis mxed with the 30

terlal Ilveo I.nv t|on Si ng
LR 1 oL YT fbnt CBAEn Sang| i o Bibacterial
exan:pllerltbrn UJSI svemyocgthmrde iand s atrrpd:rltantsatrdmt time the

m ’ﬁte%%l%f 1 an%)rljg%%h% %'[ g;déogie‘&etlae%d MR AL TeSlflinate

sstlrre ce an extrene
unprc@ﬂmcggoain@r@ameefnf aoqéel athiare & edierlidfreriBicture 1s

whisghrb@acrartiwi@es ang hehehigstd &8ly1 | NeUSREASI OMresin
comprising the additive it is critical that the active
antibacterial compounds of the additive that are
present in the melamine resin are distributed uniformly
over the sheetlike structure. This is achieved to
particularly good effect in the case of an embodiment
in which the melamine resin comprises a mixture of zince

borate and/or sodium borate and benzalkonium chloride.

The present invention further provides an antibacterial
melamine resin which comprises an antibacterial
additive of the invention, and alsc provides a process
for producing an antibacterial melamine resin of this
kind.

In the course of the production of the antibacterial
melamine regin of the invention a melamine resin
present in dissolved form ig mixed with the
antibacterial additive of the invention using customary
mixing equipment such as stirrers, for example. In this
procedure it is important that the mixture of
antibacterial additive and melamine resin 1is stirred
thoroughly, to produce an extremely uniform
antibacterial melamine resin suspension, in which the

particles are held lastingly in suspension.

The melamine resin to which the additive is admixed is



The nmelam ne resin to which the additive is adm xed is

WD 2005/ 048716 PCT/ EP2004/ 013219 - 8a typically in the
form of an aqueous or alcoholic solution. The

adaic i200 5t gy 6admi xed to the nel ani ne rB€TAEPR00S/013219
solid and/or liquid form It is possible to add the

i ndi vidual additive constitﬁeﬁ?s_individually or as a

m xt ur.e, gf,; .1 he _constit s. Fhe_bor t es .
S ety L9l ol aher BhseSL! BEEMonoisc
PCHER2ZGG4Y.013219 - 9 adnixed to the nelam ne resin
together with and/or after and/or before the

quat er nary ammoni um conpound that may be present. . _
FolThewi #¢A1 hEVadERRi di1f ofdaéuedi Fe t’rlﬁeiglegé@épﬁl gesin in

sWhedcA iaPPpaRay bat a.idud @dfothie aW i D DREEMIe aSol BRAA the
| ast conponent, éo t he nmel am.ne resin, This. gives an

antiSHetee AREhM YR FOBFRitHERGSpeMfEd 1 HmY whF c/Rs @
subgsequent lof aare herEtooesseads f THddsorali¢ egdlty , pBsSsent in
for_.l am nat roduction, for exanple, or 10 can be
coﬁ%g?f% lﬁﬁﬁ% %ﬁg- orm of a solid resin by spray

dryi ng, for exanple, and can be passed on for its

further processing at a later point in tine.

Preference is given to an enbodi nent in which the
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15 antibacterial additive is adm xed during the

nmel am ne resin synthesis. In this case the nel am ne

resin precondensate obtained in the nelamne resin
syMheX&5/948 ool ed and subsequent |y mi xBETWEPRODAZ013219
additive. It is advantageous_in this case that an

anti bacterial 20 nelam ne resin can be produced

directly fromthe raw materials for the resin

Sy cﬁﬂéﬁ Wi heyt elé‘lqgf.léi qp@éi tet%@?tl’le!}t eWI‘Eﬂi agﬁd/or
isolation of the nelamne resin. 25 Itironally
pr efidrgredand/an el ereitis nAvAFeRneRE  aamarbant egpapound

addifdtyand® BElnpxeskh0, 161 1®) ARl Nené eshdic bhesrt Beditive
mel am ne resin synthesis. In this case the nelanine ,
resin hiy P&@Sd@s‘-‘entwla%r% PPEGPETEESEn %P afdsdififedcuring

f oragenit asas 30 il gtesiompdrfery, esentt s n@13@hisel irédsin.
resin, it is converted into the dissolved form before
being mxed with the additive. In the case of this
enbdisregitvaes ars avirscgeols] tthatamamy nedam e sespanded
avad l e . 1he _;5%”_99511 e nverted. |
anﬁ%@%’ter%éﬁeli{rﬁn{’ne resi r?bbycgar? g%si%+gé$ns§$ngfurther
wi tH ReE latdi @8 vécst kaelnahmenpreductrhenpr ésgntexample, or

i nee | BB fabdhercdd ovhees @ik arbirbacter izal sol i Rat8n by

conprising an antjbacterial nelamne resin, WO )

20T P ST 20 UEAG AR Fan be passed on for its
further processing at a later point in time.

Preference is given to an embodiment in which the
antibacterial additive is admixed during the melamine
resin synthesis. In this case the melamine resin
precondensate obtained in the melamine resin synthesis
is cooled and subsequently mixed with the additive.

It is advantageous in this case that an antibacterial
melamine resin can be produced directly from the raw
materials for the regin synthesis, without an
additional step of intermediate isolation of the

melamine resin.

Additionally preferred is an embodiment in which the
antibacterial additive is admixed to the melamine resin
after the melamine resin synthegis. In this case the
melamine resin may be present as a ligquid resin in
dissolved form or as a solid resin. If present as a
golid resin, it 1is converted into the dissolved form

before being mixed with the additive.

In the case of this embodiment it is advantageous that
any melamine resin available on the market can be
converted into an antibacterial melamine resin by a
simple mixing with the additive of the invention.

The present invention further provides an antibacterial
laminate comprising an antibacterial melamine resin,



and al so provides a process for producing an

anti bacterial lamnate of this kind. WO 2005/ 048716

PCT/ EP2004/ 013219 - 10 For |am nate production at

| ed®r 2005 /4874l or bent sheetli ke struct BCE/EB2004/013219
i npregnated with the antibacterial nelanmne resin. 5

The absorbent sheetlike struct@ré is in the form for

ex e, pap d, woven fabric or_nonwven,.
mo%gﬁiengggg, ﬂ%%%vgggérbghrdpg?cﬁsgd cﬁ?ﬁbo&?@?ugﬁ&g an
pr efréridisi ot egoirdr ilsesinedld Wioddianddiod .l i gnocel | ul ose.
10 The anti bacterial nelam ne resin used for |am nate
production can be present in the formof solid resin
or liquidresin, and is typically used in the form of
an aqueous solution for |am nate production. It may
conprise further adjuvants such as, for exanple, 15
wetting agents or rel ease agents, plasticizers and
curing agents, and other customary additions. The
application of antibacterial nelam ne resin, based on
the sheetli ke structure originally enployed, is 20
typically 110%to 130% by wei ght. This produces an
anti bacterial sheetlike structure, which is dried
prior to further processing. 25 The dried

anti bacterial sheetlike structure is
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subsequently pressed with at | east one resin-

i npregnated sheetlike structure as an interlayer or

with a support material such as chi pboard panels, for

ex 3 1280,0 5Ufd&7 l6ust omary pressure and t enper AEB2Z@0480013219
conditions, to forma Ianinqtib and in the course of

this operation is fully cured-"In addition to the
excellent materials properties and surface properties

th Lcal ] [ | ami_na , Lhe
antBac LT AP ank RaPa Sh T i 1 TE R s ity Todh thrgebent
excéideddti kser napentclwre bactier i al improgeate@s. wdth  the

20Q5/:048716,RGT/ FRAQRAALQ13219,. | 0a As a result of

the anti bacterial activity of the nelam ne resins of
the invention against a very broad spectrum of

baqth%rI i@mdéig:ai Qﬁéeﬂ@ikea@@&%&%h‘g@ ibal;':\cmrtale form, for
cul tures, a diversity of possible appl.i cations are

o SHETEYS  FF | S e PARTTact TSRl LRI nge caERYen,
pr edeckedvénearsel amode fEserisoahd clorcawmod® WRipboard, and

?gg?%gégéiﬁypgzkgggggé/%%%%%8oée;égg?é%$gﬁ%%gcgilulose.

mopl astics.” Furthernore, anti
conpr essi on- nol di ng conpounds can be produced.

The antibacterial melamine zresin used for laminate
production can be present in the form of solid resin or
liquid resin, and is typically used in the form of an
agueous solution for laminate production. It may
comprise further adjuvants such as, for example,
wetting agents or release agents, plasticizers and
curing agents, and other customary additions.

The application of antibacterial melamine resin, based
on the sheetlike structure originally employed, 1is
typically 110% to 130% by weight.

This produces an antibacterial sheetlike structure,

which is dried prior to further processing.

The dried antibacterial sheetlike structure is
subsequently pressed with at least one resin-
impregnated sheetlike structure as an interlayer or
with a support material such as chipboard panels, for
example, under customary pressure and temperature
conditions, to form a laminate, and in the course of

this operation is fully cured.

In addition to the excellent materials properties and
surface properties that are typical of melamine resin
laminates, the antibacterial laminate obtained in this
way exhibits excellent permanent antibacterial

properties.




Mor eover, the antibacterial |am nates produced from

the resins open up a diversity of possible

applications. 5 For instance, they can be used for

f umd P06 /7dces or floors in all areaBCTMEPR004/013219
particul ar value is placed on hygienic conditions,

such as in the bathroomor ~kit&hen or else in

hospi t al s,__f.or, . exanpl 10 aml 1. Preparation of
CheZangt bASEACal Ool E%enea%ﬁﬁgFﬁsrag;ag ReEi T BB0 gt the
of meleaminee/ fesind dehy déer esiver(tAgrol agziMet ami nrery broad

I'tal] 1SS .h. 50 of. , he ;
5 T et no Saerr Rl B NP and B of SgpE meive
cubasfeagedt MeFphRuPas2 (c@nvendiopasivietti f agepessible
5 anGAaliease et e f698m&ar abl. N2 JYel afmp1d al 4RY iBEEterial
ad%gé?,Thlsﬁﬁgfigus %g%ﬂg§£e3|n precondensate m xture

i s THHGAGE 1°% RY | RS S SO %i TRIE N VTR can
melkaim ne resin solution is subsequently adm xed wth

10 g of technical zinc borate in the case of sanple D
and 2.5 g of technical zinc borate, 2.5 g of technica

25 sodium borate and 1.25 g of benzal koni um chl ori de

in the case of sanple E and the additized solution is
stirred for 10 m nutes
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until a honpbgeneous suspension is fornmed. 30
Production of the antibacterial |amnate This
anti bacterial nelanm ne resin suspension is used to
i N RS 0416 decorati ve paper (densitycTRRPROOR)013219
The i npregnated decorative paeir is subsequently dried
inair for 1 hour and then in dryi ng cabinet at 120C
35 for 90 seconds until the residual noi sture cont ent
|s I ht ingle

rl%%%egnatl ggaé%a%légrnﬁ{%fé’?@fée% nFurt éc'rrﬁozf‘eq antibacterial
apmqmnnm@o;l -T20-A3A6 byconedyds based on kehe nassduced.

of Md¥ediet WHHE HACALald 48 MO duced £ h
PCT/ EP2004/’ 013519 paper. origin JIZ‘T%%Q@ od G Trom the

decSI 1Y eOBaPerP | AprEgitaed i oF ramplications.
rr}elsam nﬂf&émm@éﬂehm RS elﬁs@ﬂeiéi%ddﬂﬁl{lhtf@&s surfaces
pIeS (0] a core ap regnat e W a

i 6t et %% e BT aperplaced

Illomm hgguapnegrmmmmhwdéﬁsﬁirﬁﬂGMﬂ ae/ f ot malldehydehroom or

00T SIS G e Era0 B s Pd . T BBTOELEOne |

enpl oyed are as follows: pressing time 2 nin,
pressinpd & @nperat ure 150C, pressing pressure 80

kg/ cn2, back-cooling to 7Q0C. The anti bacteri al
|a&Lﬁiﬁg@Eﬁﬁngbga£g%daﬁ;@bﬂCﬁﬁ&ﬂﬁAuﬂﬁlamlne formaldehyde

resin

500 g of melamine/formaldehyde resin (Agrolinz Melamin

Italia) are dissolved in 500 g of water, and then 3 g

of the wetting agent Melpan NUO2MF and 5 g of the

curing agent Melpan A462 (conventional wetting agents

and release agents from Agrolinz Melamin Italia) are

added. This aqueous amino resin precondensate mixture

is stirred until a clear solution is obtained.

This melamine resin solution is subsequently admixed

with

- 10 g of technical =zinc borate in the case of
sample D and

- 2.5 g of technical =zinc borate, 2.5 g of technical
sodium borate and 1.25 g of benzalkonium chloride

in the case of sample E
and the additized sclution 1is gtirred for 10 minutes
until a homogeneous suspension is formed.

Production of the antibacterial laminate

This antibacterial melamine resin suspension is used to
impregnate white decorative paper (density: 80 g/m?)
The impregnated decorative paper is subsequently dried
in air for 1 hour ahd then in a drying cabinet at 120°C
for 90 seconds until the residual moisture content is
approximately 7-8% by weight. This single impregnation
gave a total resin add-on of approximately 120-130% by
weight, based on the mass of the dry white decorative




5 and transparent surface. Investigation of

anti bacterial activit As a neasure of the

anti bacterial activity the resistance of

G afo REI53/048 el Gram negative bacteria p¢®/EP2004/013219
I nvestigated. The antim crobial activity of

anti bacteri al nelanine/fornﬁlﬁ%ﬁyae resin over a tine
period of 24 hours was jnitjally tested on thirteen
ba&aé??ralogjp%]ﬁaésf%n%“po]r%’ rast. The bacterial species

werBiEs cherbrhtaveolpagel;, Kiepseghhaegneumini artiBactbrial

Pr ; I I 1 a ' . .
St AT o e R PR L et cniry four pides
St rpt ocdccuserpyoglmes tA22 papsaudonioTasegrertied nosaith a
5St R PGRCAT mSRNARIY t kelsn A@PNWFOCLUSa1ancing paper
haenpl i ti cus, Pseudoribnas f| uorescens, Staéhfﬁocoé%ug
epi-dersiiSaind 1WPEPEBaS§parghEenold t | Rasam¥Re/ ferseldehyde
was-eandi dao adnt ansndiG4 1 e Qlani nEte .bq(}ieegi.r@ssing
species used in this antimcrobial study had been

i solated from human i nfections. 25 To investigate the
antimcrobial activity the nethod wused was the film
contact nethod in nodified form Each sanple was

grown in a tryptic soy broth in order to achieve a

m cr obe count of 109 colony-formng units (CFUs) per

m . These cultures were subsequently diluted 30 with
steril e phosphate buffers, to give test cultures
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of approximately 105 CFUs/ m . Conparabl e anounts of

the dilute broth cultures were subsequently applied

to the following sanples: 1) Nutrient agar in a Petri

di 910 (2EfBA8BHeci nen) 35 2) Standard nebery/BP206&/013219
sanple A (contains no antibacterial additive) 3)

Anti bacterial nelam ne/fornmal &@hyde resin sanple D 4)

Antl bacterial rmnel am ne/for rral dehyde resin sanple E V\D

7 CT. 144 0132 12 fter .
q%é)rgjfigc e£saénr‘§ﬁzcgp4 % app?l egoj‘guw?uregr\/\%?éng time
ren'Eb\i@dl dplr@tstsdngucb@lgsevetyren 1504 o prefestint0, pressure
]%{1/(13“;@ 10004 - @ggltlg%ntge%e@ on I\/Uel ler Hi nton

agar and Sabour atd xtrose agar WD
20@% @Wﬁ@@odﬂ@%@ thys olewrryeqi nhapeachgatrous

of fandihaldganYurtdde.order to determne the
reduction in viable bacteria as CFUs. Results 5 The
results of the antibacterial activity of the additized

me| Tardereed fominipdrd edfy dentrigsigteefienl  aSttaptiyyococcus .

aurgus and ric c bac lLa.are _-depi te

fi gSérJesgl gllé%%g% rg? 9 %s %owri3 aFeerl$&npl%s Jﬁja% the
E, resipitermeont aGﬁamgp@smcm@ramei d¥hm-negative bacteria

is investigated. The antimicrobial activity of

antibacterial melamine/formaldehyde resin over a time
period of 24 hours was initially tested on thirteen
bacterial species and one yeast. The bacterial species
were Escherichia coli 14, Klebsiella pneumoniae 13,
Proteus vulgaris 14, Salmonella typhi 1, Staphylococcus
aureus 5, Enterococcus  faecalis 1, Streptococcus
pyogenes A22, Pseudomonas aeruginosa, Staphylococcus
saprophyticus, Staphyloccus haemoliticus, Pseudomonas
fluorescens, Staphylococcus epidermis and Vibrio
parahaemoliticus. The yeast was Candida albicans 494
variety.

The bacterial species used in this antimicrobial study
had been isclated from human infections.

To investigate the antimicrobial activity the method
used was the film contact method in modified form. Each
sample was grown in a tryptic soy broth in order to
achieve a microbe count of 10° colony-forming units
(CFUs) per ml. These cultures were subsequently diluted
with sterile phosphate buffers, to give test cultures
of approximately 10° CFUs/ml. Comparable amounts of the
dilute broth cultures were subsequently applied to the
following samples:

1) Nutrient agar in a Petri dish (control specimen)

2) Standard melamine resgin sample A (contains no
antibacterial additive)

3) Antibacterial melamine/formaldehyde resin sample D

4) Antibacterial melamine/formaldehyde resin sample E



10 sanmple E zinc borate, sodium borate, and

benzal koni um chloride as active anti bacteri al

compounds. Fromfigures 1 and 2 it is apparent that

WhefD tHS A 8ikles of the invention are uspPdTAEP2004/013219
anti bacterial 15 additives (nggles D and E), a
significantly nore rapid dec se in the bacteria

co ation in the l.am ne/ f or mal dehyde resin .
ocgﬁﬁgé{hgh ?é %héﬂ%%sggi%g&¥%eE§ﬁa§3FFﬁ%ﬁﬁ‘I€ the applied
mel Gani e orveleehyuevedsi dillsteaddanud cads iRediyn i4) .a 20atio
Thicse 18, phOvedy p8S AP Sf¥od F 0ghghe tehg"gleﬁ: d ¥n Mueller
di fferent bacteria species such as, Por xanﬁ?e,

St APV B REFER and Sshema deeditoseriagmres 3

to 10 depict the antibacterial activity of 25 the
additives in sanple E against a wi de variety of

bacterial species. Sanple E was produced with the sane

met hod as described in exanple 1 under "Preparation

of the antibacterial nelam ne/forml dehyde resin".

The sole difference was 30 that the curing agent was

added to the nelamine resin as the |ast conponent, in

ot her words after the additive had been added. It is
apparent that the additive of the invention leads to

a rapid decrease in bacterial concentration across 35

all bacterial species as conpared with a
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mel am ne/ f or mal dehyde resin not treated with the

addi tive. WD 2005/048716 PCT/ EP2004/013219 - 14

Claims 1. An antibacterial additive for nelamn ne
refNL005A487ud arly for nel am ne- fornalﬂehyE920045013219
mel am ne/ ur ea- f or mal dehyde reﬁlns characterized in

that it has at |east one boraté Salt as active

anti bacteri al conpound the borate salt being a salt

O (PN 9RRT AL IR A0dhohaTBHAN0L %) Iy B er o

and ori c acl

| e@ﬁtecm@r@a?tf@r m@ucammhumvo@rb@@ﬂv@qﬁerltah@sf sl . a

Rl RA-NR2 X | RBwith Rl, R2, R3 = C1-C5 alkyl, R4
Cl- C20 al kyl or 15 benzyl, it being possible f or

erEQEFEQB and R4 to be identical or different, and X

= aifeor irdgnart Hr @E deshe. Jﬁ@l@d&ﬂé}@ﬁpﬂ@étﬁ@p&ﬁi VEf the

f(” 4&3 e%ﬁ ::2:ﬂ%l%%éne/gbrmaldeﬂgéaCterl%%%15% that for
Staphylococcus aureus and Escherichia coli bacteria are
depicted in figures 1 and 2. The samples shown are
samples D and E, sample D containing zinc borate and
gample E zinc borate, sodium borate, and benzalkonium
chloride as active antibacterial compounds.

From figures 1 and 2 it is apparent that when the
borates of the invention are used as antibacterial
additives (samples D and E), a significantly more rapid
decrease in the  Dbacterial concentration in the
melamine/formaldehyde resin occurs than is the case in
the unadditized melamine/formaldehyde resin (standard
MF Resin A).

This is proved, as apparent from the figures, for
different Dbacteria species such as, for example,

Staphylococcus aureus and Escherichia coli.

Figures 3 to 10 depict the antibacterial activity of
the additives in sample E against a wide variety of
bacterial gpecies.

Sample E was produced with the same method as described
in example 1 under "Preparation of the antibacterial
melamine/formaldehyde resin". The sole difference was
that the curing agent was added to the melamine resin
ags the last component, in other words after the
additive had been added.

It is apparent that the additive of the invention leads
to a rapid decrease in bacterial concentration across
all bacterial species as compared with a
melamine/formaldehyde resin not treated with the

additive.
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20 fornmed by condensation of nelam ne or of m xtures

of wurea wth nelamne with al dehydes or m xtures of

al dehydes such as, for exanple, formal dehyde, acet-

al oedy2I)5£¢4 8Lyl ol acet al dehyde, acrol elP@T/EP2004/013219
benzal dehyde, furfural, glyoxal, glutaral dehyde, 25

pht hal al dehyde, terephthal ald de, isobutyral dehyde,
acetpne or ket ones such as, for exanple, methyl ethyl
ketone and di ethyl ketone. 3. The anti bacteri al

addltlve for nelamine resins of 30 claim1 or 2,

aIaCteAﬂZ%qqﬂlrbaHFgr J]Le 'E%cﬂ'f'l% r%%'rnsmeial.rag]'gre resing,

etherified by reaction th ClL- al cohol s an
et HeaTFiayl anky subsecﬁSPéfnt | y t%ﬁ@&lﬁérlfﬂréﬁlﬁeﬁlﬁde or

GA-fdBamateohed 5- antlOrdaialis apdsohs\\O 2006 Q480 ed  in
PCT/ EP2004/ 013219 - 14a etherified and partly reacted

wi 3% sEpoxi des. WD 2005/ 048716 PCT/ EP2004/ 013219 -
15 4. THeess antatbacfleaisal addéeti isof®fe nelsdlithe E@Si Nactive

n; e th r ecedi cl.ains, c cterlzed
a“i‘&ﬁfa rlceearg aloncgo OF At e &j 1%[1 }g%rna : d%g‘?rl %gby Fﬁ%t ot
fm¢zmthpﬁxﬂn®¢ad5HNﬁthnﬂ%drcﬁ@tﬁb@wmnoa01d HBO; and/or

of polyboric acids Hy_2BuQan-i, and
- has at least one guaternary ammonium compound of
the formula

R1

o )
R4-—' Rz X

R3

with Ri, R., R: = C1-C5g alkyl, Ry = cl‘-‘Cgo alkyl or
benzyl, it being possible for R;, R;, Rz and R, to be

identical or different, and X = chloride cor bromide.

2. The antibacterial additive for melamine resgins of
claim 1, characterized in that the melamine resins are
formed by condensation of melamine or of mixtures of
urea with melamine with aldehydes or mixtures of
aldehydes such as, for example, formaldehyde, acet-
aldehyde, trimethylolacetaldehyde, acrolein,
benzaldehyde, furfural, glyoxal, glutaraldehyde,
phthalaldehyde, terephthalaldehyde, isobutyraldehyde,
acetone or ketones such as, for example, methyl ethyl
ketone and diethyl ketone.

3. The antibacterial additive for melamine resins of
claim 1 or 2, characterized in that the melamine resins
are

etherified by reaction with C;-C; alcohols and/or
etherified and subsequently transetherified with C4-Cig

alcohols and/or diols and/or




Mo Na Bb OC * d H2O, where a, a° =1 or 2 b =110 8
c =1tol13 10d =0to 10 M N = NH4, Na, K Li, Ca,
My, Zn, and where M N, a and a' may be identical or
di fW@r2005/®87h&e anti bacterial additive eCTAEPRO8’Y 013219
one of the 15 aforenentioned.clains, characterized in
that at |east one borate salt>f& Na2B4O7 * dH2O where
d =0, 5or 10; NaB®»®2 *dH20O where d = 2 or 4;
NaB5C8*5H2C, Na2B8O1L3*4H2G,  Ca2B6011*5H20,

Na GABBO0 D avhd reant by Sremct®d [WiBR A8 sdir@ides.

Li B5G8*5H20, Li 2B407*3H20, K2B407*4H20; KB508*4H2O, 20
NH4AB508* 4H20; (NH4) Zn2B60L1*dH20 where d = 3.5,
7-7.5, 9 and/or ZnB2M4*2H20O. 6. The anti bacteri al
additive of at |east one of the preceding clains,
characterized in that at | east one 25 borate salt is
technical zinc borate ZnO * B203 * dH2O with >_ 45%
by wei ght ZnO and >_ 36% by wei ght B203 or technical
sodi um borate Na20 * B203 * 10 H20 7. The

anti bacterial additive of at | east one of the 30
precedi ng clainms, characterized in that as sole borate
salt it has technical zinc borate ZnO * B203*dH20. WO
2005/ 048716 PCT/ EP2004/ 013219




- 16 8. The antibacterial additive of at |east one of
clainse 6 and 7, characterized in that the anpbunt of

borate salt is 0.1%to 3% by wei ght, based on the
animt2ad5 AptddLérel amine resin. 5 9. The agri/kagbeai/shzzio
additive of at least one of <clains 6 and 7,

characterized in that the afodmt of borate salt is 1%

to 2.5% wei ght . based on.the. ampunt of. solid ,
nel%'m neﬁrees‘?‘?\g{]li%cﬁ?fl%’%eagﬂfgngggroiralmeﬁtf’d‘?%rﬁer%?ms of
at dreastnenef of heclpaicredd nand: 14 inchardtd mxd tzeadh 2611 t lvat that
th of or [t ] 1.8%tq 2. 2% by .weigh

bacis) ot ontol BbEaPl loafe Lol B, SR iRl lby e
The drtavsiars digmauladdi ti ve of at | east one of the

spregeding, ¢l i BBo £h@y@cterized in that at |east one
guat ernary ammoni um conpound i s benzal koni um chl ori de.

20 M2 Na Thie Qent'i Halle®r i ®Wre%RIdi ti ve of claim 11,

char,acierd zedrd e that it has technical zinc borate

ZnQ * B2Q3 * dH20O and/or technical sodiumborate Na20
* %2023%*(?:&34230 with d = 10 and benzal koni um chl ori de
inca=wd git Ir3atio of 2:2:1.

10 d =0 to 10
M, N = NH,, Na, K, Li, Ca, Mg, Zn, and where

M, N, a and a' may be identical or different.

5. The antibacterial additive of at least one of the

15 aforementioned claims, characterized in that at least
one borate salt is NayB,0; * dH;0 where d = 0, 5 or 10;
NaBQO; *dH;O where d = 2 or 4; NaBsOg*SH,0; Na,Bg0:3*4H,0;
CasBe01:*5H0; NaCaBsOo*dHp,O where d = 5 or 8; LiBO,*8
E:0; LiBs0g*5H.0; LiB 047%3H,0; K:B;O7%4H,0; KBsOg*4H,0;

20 NH4B50g*4H,0; {NH,) 2B40,*4H,0,%4H,0; ZnyBg011*dH,0 where
d = 3.5, 7-7.5, 9 and/or ZnB,0,*2H.0.

6. The antibacterial additive of at least one of the
preceding c¢laims, characterized in that at least one

25 borate salt is technical zinc borate Zn0O * By;0; * dH,0
with 2 45% by weight ZnO and 2> 36% by weight B,0; or
technical sodium borate Na,0 * By;0; * 10 H,0.

7. The antibacterial additive of at least one of the
30 preceding claims, characterized in that as sole borate

salt it has technical zinec borate zZn0 * B,0;*dH.0.
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25 13. The anti bacterial additive of claim 12,
characterized in that the anount of technical zinc

borate and/or technical sodi um borate and benzal koni um
chiwsr i2095/04B871% t 0 1% by wei ght, based opctThEP2004)013219
30 of solid melam ne resin. 13. The anti bacteri al

additive of claim 12, charac 8 ized in that the

amunt te i.cal . zinc, borate.and/ or technical

o e s EREuE ARG PORAIELO0 S LT TGy, pge of
0. 8%y ghnd Basedhenacheramedntin othetl i therekawune of
" 5ida WD 2095/ 048710 RCTLEP2004L01321905, 163,005 AR che

anti bacterral nelanmine resin conprising
antmeagtedfalscdddi Madamgneatreséast one of the
preceding clainms. WO 2005/048716 PCT/ EP2004/ 013219 -
17 16. A [ an antj bacteri al

process for producin
melPani né & e§P51§PCEF5Eﬁ$15?d@gB?‘é%t &k z&F i deesht ape of
antdlbdeteerd ahndddit i vhaphchaayiead ofn ckakps thd Oakbdung of
m xed wi th |l am ng resi gsent in.dissolved form
5 196 4 ?lg\l/geblesl ng°ad§?xerbd'n{°o %Pi’e Wt A ne %c{] PR the
solampuartd/odr Hoildgi cheflemirieo rgisve.an ant i bact eri al

10. The antibacterial additive of at least one of
claims 6 and 7, characterized in that the amount of
borate salt is 1.8% to 2.2% by weight, based on the

amount of solid melamine resin.

11. The antibacterial additive of at least one of the
preceding claims, characterized in that at least one

guaternary ammonium compound is benzalkonium chloride.

12. The antibacterial additive of claim 11,
characterized in that it has technical zinc borate
ZnQ * B,03 * dH,O and/or technical sodium borate
Na,0 * By03; * dH,O0 with d = 10 and benzalkcnium chloride

in a weight ratio of 2:2:1.

13. The antibacterial additive of claim 12,
characterized in that the amount of technical zinc
borate and/or technical sodium borate and benzalkonium
chloride is 0.1% to 1% by weight, based on the amount

of =0lid melamine resin.

14. The antibacterial additive of claim 12,
characterized in that the amount of technical zinc
borate and/or technical sodium borate and benzalkonium
chloride is 0.2% to 0.6% by weight, based on the amount

of solid melamine resin.



mel am ne resin in suspended form which subsequently,
directly or followi ng conversion into a solid resin,

is processed further at a later point in tine. 10 17.
Thei®prae®ss048718 ai m 16, characteri zed i nptiraEPRbe4/013219
anti bacterial additive is adn xed during the nel am ne
resin synthesis after the nel Affne resin precondensat e
obtained in the nelam ne resin synthesis has cool ed.

15 18. The process of claim 16, characterized in that

t hel5 antAtbaciefikzacteiial vereébamiing xeteafher colprising an
el 08 i SN YMNRIS o Nt Al M g LaKENGLD! BEE eqing
to a nmelamne resin present i1n dissolve ormasa

| i fh*™ resin, or, where a solid resin is present,

the adm xing taking place after the solid resin has

been converted into the dissolved form 19. The

process of any one of clains 16 to 18, 25

characterized in that the borate salt present in the
additive is mxed with the nelam ne resin together

with and/or after and/or before the quaternary

ammoni um conpound. 30 20. An anti bacterial |amnate
conprising an anti- bacterial nelam ne resin of claim

15. 21. A process for producing an anti bacteri al

| am nat e




of claim 20, characterized in that WO 2005/ 048716
PCT/ EP2004/ 013219 - 18 a. a dry absorbent sheetlike

structure is inpregnated with the antibacteri al

5

ig

15

20

25

30

mel dri 2@05 6848716 esent in dissol ved formpclr/EPRE04/013219
anti bacterial sheetlike structyre thus 5 obtained is
dried, and c. the dried ant ibdcterial sheetlike

' it h , , _
estti T8 BEasPes He Ml ad Db R sbachppi ¢l melamine

nmatessin, tof f oredaimab® nat echandcteritedl y turedthd® an
22 adliEo b 0cese) Odaglelfe 20 ehgr agkeld@ed dihd haledhey 55
mel am ne resin conprises further additives such ‘as,
formizgdnpiel defelagiagemosisr nugsanfe byedigsolved form,
pl agid Chagr s ivanth&ikd NaRE&RES 89d tHeSOm@i B8ine resin in
cust y argcf)tl ons. 15 23. The use qf an , _
ant?% erdHl/ Paninge of IO mtSo 9EIE saRf agBEiRAgterial
fl aprlamine resin in suspended form which subsequently,
directly or following conversion into a solid resin, is

processed further at a later point in time.

17. The process of claim 16, characterized in that the
antibacterial additive is admixed during the melamine
resin synthesis after the melamine resin precondensate

ocbtained in the melamine resin synthesis has cooled.

18. The process of claim 16, characterized in that the
antibacterial additive is admixed after the melamine
resin synthesis, the admixing taking place to a
melamine resin present in dissolved form as a liquid
resin, or, where a solid resin is present, the admixing
taking place after the solid resin has been converted

into the dissolved form.

19. The process of any one of c¢laims 16 to 18,
characterized in that the borate salt present in the
additive is mixed with the melamine resin together with
and/or after and/or before the guaternary ammonium

compound.

20. An antibacterial laminate comprising an anti-

bacterial melamine resin of claim 15.

21. A process for producing an antibacterial laminate
of claim 20, characterized in that
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a. a dry absorbent sheetlike structure is impregnated
with the antibacterial melamine zresin present in
dissolved form,

b. the antibacterial sheetlike structure thus
obtained is dried, and

C. the dried antibacterial sheetlike structure is
pressed with one or more resin-impregnated interlayers
or with a support material, to form a laminate, and is
fully cured.

22. The process of claim 21, characterized in that the
melamine resin comprises further additives such as, for
example, wetting agents or release agents, plasticizers
and curing agents and also other customary additions.

232. The use of an antibacterial laminate of claim 20

for surfaces and floors.



