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1 Substrate with Antim crobial Properties The present
invention relates to a substrate of any type: netal,
gl ass, glass ceranmc, wherein at |east one of its
surfaces has antimcrobial, in particular

anti bacterial or antifungal, properties. The present
invention also relates to processes for the production
of such a substrate. 5 In the field of ceramc
substrates, EP 653 161, for exanple, describes the
possibility of covering these with a gl aze conposed of
silver to provide themwith antibacterial properties.
In the field of glass-type substrates, sol- geI type
processes are kQghstrafe H!lﬂﬁnﬂ?oﬁ dlng. et
surface. These processes require a I'ng st age of
the so]-gel 10 layer, which invol ves el evated
terrperatures.l.hn t he .arder.

t enper at ure). ePP'E%%%tslgge"gPE rﬁ?“ Otg%g%wgﬁ—lﬁtg g ngw% eal, glass,

SUbRES bRmi€ WRerdinPACRast o opmeﬁades%scamlaebm it particular
silver salt. In this case, a _silver layer is not

depotbactatial by nniafungalmromasaﬂ@e Rresepbinyention also relates to processes
sol ut evat ed, tenperature. A process for

pr<§ HE?‘@(K@ s"'§ﬁ Pﬂ?gghaw ng anti ni crobi al

properties lﬁlthéﬁeﬁhﬂ‘%i@ﬂﬁa\@hﬁsﬁﬁéﬂ B G534 L for eﬂ}hﬁle describes the

process _requires both a drying stage bet ween 20 and
10&9QFSdthYa0t¢Fé'ﬁﬁm these yithe Atglane @oosBOf sifver dotpreyide them with

tr 1;5?{3 di sadvant ages particularly with
regﬁ‘{pe [1 and uniformty of the product.

Mor eover, i tIn the fidky of glhss-tppeosubsttatase 6yl-ged typeyprocesses are known to

reprod CI bl e, .since h been found thaj at .these
aoimicrobigh soriaes. Bh essmoﬁee%ﬁeﬂwaafle%ws/%fdhe sol-gel
an%l,fer S&hﬁﬂtmva%saue Hied RerhBearids 3h! B8 Gflor®br 908°-600°C (sintering
treat nent res ts 1h a signi |cant variation i
t héerojeepitire] f Prdedséassare ralsof kidwen that lraqmire the dubstrateefoobe dipped in a

S £ A o B 2 Bl oy G0 et b
t hesi@dchdnps #ke® Placeia WSefohAidn WhEaévaial témye@hthRV

colouration of a soda-line glass substrate.
Furt her mor e, Awreasss far progucieg:a glassspbsivaterhpyinggniimioobial properties is

tre t e nQ nor i,nt.0 o

3o fipwp Haf B kR 6 TFhls MBeAPFEuiaE M Wi sme between 20° and
pr Q08€S and h@ftﬁ&ﬁfaﬁ,uaaﬁ%e dt S600°/886°¢.  PhiP I @¥inth® tPeatment has some
substrate, either g’rass or netallic, wth

antdnaaﬂwwewarmwﬂs witlerespeghiochstiand unidyrmity of $he paeduct. Moreover, it
| NeXREAS Y Corb sl VRHH Borly reproducible, since it has been found that at these

temperatures the diffusion of the silver is very rapid and a slight variation in the duration
of the thermal treatment results in a significant variation in the depth of diffusion of the
silver, and therefore this causes variation in the antibacterial properties of the substrate. It
may also be noted that such a thermal treatment causes an undesirable yellow colouration
of a soda-lime glass substrate. Furthermore, with this process, after having been treated,
the product may no more be cut into particular size because of the necessary tempering
process.

Therefore, there is a need to provide a substrate, either glass or metallic,
with antimicrobial properties, which is easy to use and inexpensive to produce.

The present invention relates to a substrate coated with at least one

mineral layer, particularly selected from metal oxides, oxynitrides, oxycarbides,
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The present invention relates to a substrate coated
wth at |east one mneral |ayer, particularly selected
from metal oxides, oxynitrides, oxycarbides, 2
car bi des, DLC (dianond |ike carbon) or nitrides, said

| ayer conprising at |east one antimcrobial agent. In
particular, the mneral |ayer can be selected from
oxides of silicon, tin, zinc, titanium niobium

alum nium zirconiumor mxturethereof, for exanple
ZnSnOx. Particularly preferred nitrides are silicon,
titaniumand alumnium 5 nitrides and m xture thereof.

Theadides nbboldiaamong e ca;hw)m,r irides;tsaitl layemcomptisingsat least one
B A T D
Ad\élﬁEErﬁgﬁP Lhﬁ{d AitdrE@mamidbRirA! BRinfhiuAd Sittonigm Br ?ﬁkﬁl‘é tifereof, for

form 1he substrate can be netallic, e.g. made of
st esamplerZnSnéixn | Resticularlyapreferred ifrides axgisticoy,tifanium and aluminium

pla tic or, t | astic type substrate or a glass-type
@F‘il?taé’dmr‘fg“ngf ciful ar a sheet of flat gl ass,

part i cul arl WS‘&:*.HBB@' dﬁﬂ'b‘egb dk]ﬁ)rﬂ |vgﬂbué3in6ﬁ3%mc agents

may be ass or col oure
cohpows efon thefr| mdimmmblaiymnpérhes f imr paalcular rstloer) cmpper and zinc.

oo Aghaegecsis: e 2otimperpal Sishin Bl RERant 1 cr obi al

fﬁcraf ?g(nege ofﬂgbeg'mtégé%Z ngggrﬁ%e J?r(;};&fiavegtﬂj&lln]%s steel or

Sucérantc q,apeaorolﬁlagiceat therrhdpslastio . tipeTsulistriteSon aiglass-fope substrate, in
C Pasbpsheatal it a,;' B dime Jofe SHEn ol e floa gas.
i |

| NV l'{éjgfaala eas(%&(g) ire Hs@gltjﬂg% %ﬁ@ﬁ@ a re%é?:g@@laﬁler (to form a

presén pose

anmerbe corehlegér off ergiried 6r pdinting Hor wall m)wn@al génerliReat thé surface
glass is used herein to nean that the glass may be cut

t o oppesitetp therntirpicrobial fyface: t he way that a tenpered or

I3 gﬁr gﬁﬂ:gl degﬁeeepsh%?&éﬁya%%g%ﬂ%jpénﬁa y rg.ﬁ‘é % mqﬁ%
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conpr essi on THe dubstrate ey haﬁvelﬁl%rfatdat’@a@fbﬁaterftIMﬁiStdﬂaiOBm; it
it is possible to cause _antim crobial agents to

di fraysee adapiedtoheaitin a éelabedrﬁ;zerw absequant gulEng PPﬁ‘@F@n
| ayers of nejal ngexaﬂﬁém ﬁ %Qéftmﬁ @&9436 ¥i aélgrmcrobial

nitrides, when | €7Coar een

on agents present at at least one exposed surface may be an annealed sheet of glass. The
term annealed sheet of glass is used herein to mean that the glass may be cut to size
without breaking in the way that a tempered or hardened sheet of glass would break upon
cutting. Such an annealed sheet of glass preferably has a surface compression of less than

5 MPa.

It has been found that it is possible to cause antimicrobial agents to
diffuse into a mineral coating formed from one or more layers of metal oxides,
oxynitrides, oxycarbides or nitrides, when this coating has been firstly deposited on a
substrate of whatever type. The diffusion of the antimicrobial agent can also occur in
a topcoat deposited above the layer containing the antimicrobial agent.

For example, the substrate can be coated with a first layer that blocks
or slows down the diffusion of the antimicrobial agents and optionally with a second

layer serving as a reservoir for the antimicrobial agents. Those functions can be
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substrate of whatever type. The diffusion of the

antim crobial agent can also occur in a topcoat

deposi ted above the layer containing the antim crobia
agent. For exanple, the substrate can be coated with a
first layer that blocks 30 or slows down the diffusion
of the antimcrobial agents and optionally with a
second |ayer serving as a reservoir for the

antim crobi al agents. Those furgtions can be 3
ascertained on a product nade according to the

i nvention by conparing the antimcrobial effect of

Si nscrsﬁTmid oty progudtiniade aeqprding teothe mynnmnchyawnpgn?m &rﬁ@nmmcroblal
aﬁ’&:@ of $riithr %:Muﬁt%‘ v?ilﬁ%: a!?d;l ?gth&ﬁ Slmg&??:l ka&\ﬂﬁfof" b 51 ?ué% diffusion

ercoat nmay "I n par ave ness c
5 prifilesen 1 and 1000 nm preferably between 1.5 and 800

2 d, 600 | ) .
oar 1 ul ar , F460 IBICP A R RESR o FACICSRS Y kg comprised
PY b&twebr € afid J000SHH] prefeibly lfb‘f@ée% 1.5 E!nd’ﬁ’ddﬁxﬁ Uh&dt t—éﬁ‘rﬁﬁﬁ between 2

conprising netal oXide, retal or netal 'oy  compouhd
suemd@(mm Ni -Cr, TiOx, NiCrOx, Nb, Ta A, Zr or

53@& 9 ™ ol bR i B LS. Rofh g ot anc

Isiittebath HyeR! tn PARRFEURP 1&)eRe Sorhpri h%tle@m@ rdetal Of méml alloy

treat nment st age such as therrra t enperi ng, bendi ng
hacompowny, suehias Bd,i Ni-Cr,eTigxniNigrOx, Niariks, rﬂlchotmraanAl or mixture
pr&f)er ies. 15 In the case of netallic substrate,

IarIy preferred undercoat and/or m xed | ayers

are chosen JARRE thsel bft A Blasdstr4lS, ntsléo@aemuableltﬁdﬂtﬁs affimicrobial
zi rconium oxi de. The substrate according to the

i nglass imbsﬁpteeﬂmsablbt;umdsmaambmtedbtwcaeﬂ\eahaletreatmenbﬁtage such as
r e n er of hact.eri a t her veo ram .
Cibptig Nendig ot NaRieris. Whic A Setainifig s, BhiMcrobial

&W ng bacteria: Esrherirhia coli, 20
yl ococcus aureus, Pseudonbnas aerugnasa,
Ent er o coccusinihe ease of imetallit Stﬂ)atmte,rpeahaﬁrl‘quefenedsmdmoat and/or

in ac dance th the standard JJ.,S 28 S
P Iyt 55 chosen Bmends AP ozs'fietfrzteel@ il gt girconium oxide.

0 e, g S S o OB g, el et

subfiéct adre aMdrge amber of bacteria, whether gram positive or gram negative
bacteria, in particular on at least one of the following bacteria: Escherichia coll,
Staphylococcus aureus, Pseudomonas aeruginosa, Enterococcus hirae. The
antibacterial effect measured in accordance with the standard JIS Z 2801 is in
particular, at least on any one of these bacteria, higher than log 1, preferably higher
than log 2 and particularly preferred higher than log 2.5. The substrate will be
considered bactericidal according to the standard JIS Z 2810 if it has an effect higher
than log 2. However, the invention also relates to substrates that have a lesser effect
(for example bacteriostatic effect, which means that the bacteria are not necessarily
killed but can not developed any more).
The substrate according to the invention advantageously has an
antifungal (fungicidal or fungistatic) effect on at least one fungus, in particular
Candida albicans or Aspergillus niger.
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consi dered bactericidal according to the standard JIS Z
2810 if it has an effect higher 25 than | og 2. However,
the invention also relates to substrates that have a

| esser effect (for exanple bacteriostatic effect,

whi ch neans that the bacteria are not necessarily
killed but can not devel oped any nore). The substrate
according to the invention advantageously has an
antifungal (fungicidal or fungigtatic) effect on at

| east one fungus, in particular 30 Candi da al bi cans

or Aspergi | I us niger. It has been found that it is

p033| bl e to Hbpvhgen fPWéd thah it ispossibiedp depasit the mineral layer and the

B EF b e O el B T 08 e %ﬁ@tsﬁ“%@ Gy f § ace o

i smtzgj &g Sstédl pér 18 Woglagsaise substrata Ini |§‘di'h@ﬂar wlthtthé hlassnc method of
cl assi c nmet hod of rragnetron sputtering, ;xaFOSSI
torrtasmtrqa sRufteringdt i possible tederm a dpyier e giop @dﬂ pxi ealﬁpe with

(F’ %oﬁtﬁje%g%ﬂbege S‘Jg"ﬂ's';’%'\‘r/?e{‘%% ﬁfﬁl&%%%ggm% @E tsgrn - deposition

or clh@hﬁﬁ' (éo%@.'lt%rﬁagr SaisinY d Soletargd withlixed Wétﬁl t\ﬁ)'itl"ﬁthts process no

process no additional or subsequent diffusion of the
anaddlﬁgndmraubmmt diffysibe of dkel entimigobialtagenh may be needed. We

FnePRT & BRtioreel s Pile i 0% GeB. Bhoulind Heril gt gbich s

begsstdhingvered that, if a tenpered and antim crobial
glass s required, the same process may be used, and
optional Iy dhhanalso lbagre dispouerdskthal dfie tempered mnd rapkiirégrobial glass

(l n %ﬂr tt%cg%ar baglg er 's(ﬁ:'trg?stqga ué@@l SO ba?ct i ost at4 ver may be

pr (Aﬁﬁﬁl. EHRE baktsyi the e %stt.rﬁﬁ
pergﬁg%g 5to 1?86%1 Ei)ngﬁfg Layers ocgda,&gmgo edB?net al ox) 8roperhes

depwyi bemaintained eyére afteeja tzynpmngsm‘otessr(ﬁmglymghhlghl femperature
th concetrat| of Ag(;e: varyfromOlto 5% have
be RGN du A8 R1AIY Mider obi al properties with a

i mpl t:
150+ eat pr“m‘t A BE g R etal B Uen@I 11 FRgle step by oo
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treat ment. trate use
c asputttviag) wherirs the bencentratibraot Agicanokirg front @k té 56 keve been

\Squd@uwglpneI{thvrgaallmllquB}{t ion i n r ef I ect Il%_RBI)‘;%W@FH‘ does not
[ nr&ﬁﬁﬂe%ﬁb'tﬁ&rﬁl h-@étﬂteht.(l [T um nant C 10

When the substrate used is a clear glass, it can advantageously have
antimicrobial properties as well as a neutral colouration in reflection. In particular, the
colorimetric indexes (CIELAB system) in reflection a* and b* (Illuminant C, 10°
observer) may be in the range of between -10 and 6, preferably between -5 and 3 and
particularly preferred between -2 and 0, and the purity may be less than 15%, preferably
less than 10% and particularly preferred less than 5%.

If the substrate is a coloured glass, antimicrobial properties may be
obtained without changing very much the initial colour of the substrate. The change of
coloration is generally expressed with the colorimetric index by Delta E* ; DeltaB* = |
(1*; - 1*2)* + (a*; — a*5)’ + (b*1— b*2)]"2. A DeltaE* lower than 3, preferably lower than
2 may be obtained for an antimicrobial substrate according to the invention.

When the glass substrate used is a clear glass, it may advantageously have
both antimicrobial properties and a visible light absorption of less than 1.5%, preferably
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observer) may be in the range of between -10 and 6,
preferably between -5 and 3 and particularly preferred
between -2 and 0, and the purity nmay be | ess than 15%
preferably less than 10% and particularly preferred

| ess than 5% 25 If the substrate is a col oured gl ass,
antim crobial properties nay be obtained wthout
changi ng very nuch the initial colour of the substrate.
The change of <coloration is gdnerally expressed with
the colorinetric index by Delta E; DeltakE = [

1*1- Del tak, .
|( olfst %Lﬁ%‘mé yyprp% }f{Sﬁél}pn ﬁ&%m It JRay, have; angglb]e light
f O fraihi@inl Wit AR ﬁh Mtbﬁl %, gféférifmy 39 t& Qo%h €And the visible light

i nvention. 30 V\hent e gl ass su ate used 1s a clear
gl eedlectiont magsle leesthan kS prsfisbly leaviban b3 mest praférebly igss than 10%.

b
0S5 pret ot oiia gl 4R 505Rbh WhiPlably S, § Piticular an
pr eftihicRbial effect afiemat leasPonel dof tiefollowing a@céld:rﬁﬂeh? lagethg eb& wet spray
transm ssion within the range of 80 to 910{&@preferab

|
84te§b(te§b%erﬂ\ﬂ daysia aghambaravith afnmidityef mereithan Ip36 atA9° yaﬂer 500

e

pr ﬁﬁﬁé@&i in dfutio P FLEOL(@. BN), after 24 It iffiridredd iftla sBhutiel bf NaOH
after at | east one of the follow ng accel erated agei ng

t e§45N)et spray test (test over 20 days in a chanber

10 \#OLPsaoP urLTVCi:t fr r ?’%ﬁa gﬁ“{éie%48’2%%ﬂéﬂll%%f ‘SO%ﬁJé-én‘glgrmaP xide of

15

20

6 O@'conafm eThid 4naycparticularlyrterse exhen rtheamswet Udyeo nom[ﬁndeﬁ Mntibacterial
in a.sol uti on ,of

ft 24 h
(adenkyend B pridfgf enidm, THAATEGLSOmETIge of Fanduie; Gaentally of

COffRhiuti AR iR anMBseQrystallided BHim Thi s may
particularly be so when the mixed | ayer conprises an

anti bacteri aﬁddlﬁg@htman]@fmﬂv@xm@d@ﬂeﬁﬁ tafnfhgmpresent invention are
pa Hcﬁﬂécﬂ:' a?hpg of consisting essentially of

anl umoxide 1 ni anat ase crystallised form
Addl tional or alternative enbodi nents of the present
invention are 15 described in dependant clainms. The
present invention shall be described in nore detail

bel ow, i n a RPBrdeH! ihb&itlonCsHil B BescAiBed in more detail below, in a

non-restrictive manner:
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6 Exanple 1 Two sanples of clear soda-line glass were
coated with a layer of Si Q2(Al):Ag by co-sputtering.
Two netal targets were used in a mxed atnosphere of 5
argon and oxygen: one was conposed of silicon doped
with 8% Al and the second target was a netallic silver
target. The electric power supply to the layers was
regulated in order to obtain 0.5 atomic %of Ag in the
| ayer for the first sanple and6L. atomic %of Ag in the
| ayer for the second. The layer thickness was 80 nm for
the first sanple and 150 nmfor the second. 10 The
bactericidal and fungicidal properties (in particular

on E. Cob) céc *Eﬁ f npl es were anal ysed i n accordance
wi th standar 2801. Alog 1 level indicates that
90% of the bRed samples siCelbat Ssdlatlimd glaRs wdie faafdoivith e layer of
glass were killed in 24 hours in the conditions of the

st it g|b@g:ozswttemgaffw mgial taogefs weret used i atmaixed, atmosphere of
kil l.ed 3 i ndi cat 99.,9%

o me it o GRbERe ol Shent S ol o MR hdscond
hatoWad @ mealllii SiVEP|t8ge! THX 2IBBh® Bow tEéigiiﬁlil % &hJ ayers was

sanp es of clear soda-linme glass were coa

| ayegulatéd igrmyder te@biajn I0\6 atomie B ofAd inghe byngfqr\me ﬁrst sample and 1

agtemic % of 833 db¢ Bk Rghe hecond” The i s A B0,pm for the

of ﬁéﬂseﬁ*ﬁﬁlé’%h&‘i%'nﬁlfo?%&e&kbﬂ&' y 2 and 30 ng/n2. The

anti bacterial effect was neasured in the sane manner as
in the previteusacterizidal end iagicidal gropertiest{id partitular on E. Coli) of

vve e obt m@%@SZS!E}éSQEI e Slgﬁmcgwsn nEI ez 82}1@;@)1 A& 1891 level
Hs%ét@b%'%'fﬂﬁ Eég%rﬁqﬁt?%}ldtt ebﬁ{a e& oRE Sulfede F'ikk - were killed

The ectric power su rs was regu
in 1r024:1 hoursdn thet cuinditibn® ofiﬂﬂrsiand%d:;ﬂogﬂ@ irfdicatdshthatf 99% bf the bacteria

il fog 3 s takS51n o hsbactenapostied e il et

as in the previous exanples. Val ues of Iog 4 wer e
obt ai ned for both

A value of log 4.2 was obtained for both samples of example 1.

Example 2

Two samples of clear soda-lime glass were coated with a layer of SnO,-
Ag by co-sputtering using two metallic targets (Sn and Ag). The thickness of the layer
is respectively 80 and 40 nm and the quantity of Ag deposited is respectively 2 and
30 mg/m2, The antibacterial effect was measured in the same manner as in the

previous example. Values of log 4.4 and 4.5 were obtained.

Example 3

Two samples of clear soda-lime glass were coated with a layer of ZrO2-
Ag by co-sputtering using two metallic targets (Zr and Ag). The electric power supply
to the layers was regulated in order to obtain 1.2 atomic % of Ag for the first sample
and 3.4 atomic % of Ag for the second. The antibacterial effect was measured in the
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sanpl es. Exanple 4 5 A co-sputtering of SnQ2-Ag was
deposited over two different substrates. The quantity
of Ag deposited amounts to 46 ng/ n2 of surface and the
t hi ckness of the m xed layer is 17 nm The first
substrate is a clear soda line glass with an doubl e
underlayer SiOx (70 nm and SnQ2: F (320 nn) deposited
by Chem cal Vapor Deposition. The 10 second substrate
is a dear soda linme-glass coatéd with a 50nmthick Si Q2
| ayer deposited by vacuum sputtering. Both sanples were

subjected to a, c t enpering process (670C during
10 MANNEUADIR @@.r&ﬁwewwles dlughef ld & werepbtained for both
ef { efn E. Coll, neasured as in the previous

exa es gives values of log 1.76 and 1.38. This neant
a bactericid effect were 15 between 90 and 99% of the
i nocul ated bacterja were killed. Exanple 5 A

co- sputten|ﬁ} EM%E-AQ was deposited over 2 different

metallic S h y

anounts to j% H'%sr}'E&"Pasﬁfr?‘%@gh “%ﬁeéga%%gﬁ O&%gsusvoofhﬁmm
t heubsirxtes! Iméet{uahﬁlfyla Adrdegdifted afrunBUBE Rlgfin? Sf urface and the
gal vani zed st eel the commercial type "ST37" wth a

t hthicknessof the mixedrayer 7 B@eond substrate is a sanple

o1 1 Sof a t ni R ARSCupR s £ fefr 88 imd 3Bs\ifh Bh'abPhle ynderayer
onSiox (O Am) awsaow &Ohﬁn)tdb?)oﬁ[&l\’lb@(;ﬁem%ﬂl V&ﬁ:imb(ﬁ:ﬁ)smon The

gi ves values of log 3.53 for both sanpl es. a ai ns

Pr seeond substraterds prdearcsadeniime-glassreoated ivgth oeﬁQnm ¢hick @02 layer

or 8%%%??@ Ceitih spaniody | ROt FmPlS ofite plectsd to & common
b ﬁﬁhﬁkﬂl@mﬁ%lléﬁ%y \ilickRbsfirgy) ab! ¥

rmgnetl caI Iy enE nced) process usi n% metallic target,
at | east onelhe muba@qmi effetteon E. Coli, measured as in the previous

examples gives values of log 1.76 and 1.38. This meant a bactericid effect were
between 90 and 99% of the inoculated bacteria were killed.

Example 5

A co-sputtering of SnO2-Ag was deposited over 2 different metallic
substrates, The quantity of Ag deposited amounts to 46 mg/m2 of surface and the
thickness of the mixed layer is 17 nm.

The first substrate is a galvanized steel of the commercial type “ST37"
with a thickness of 1.5 mm. The second subsirate is a sample of steel laminated
under cold condition and without oil of a thickness of 0.2 mm.

The antibacterial effect on E. Coli, measured as in the previous
examples gives values of log 3.53 for both samples.



| ayer conprising from2 to 1000 ng per n2 of substrate
of at |east one netallic antim crobial agent m xed
with a binder nmaterial chosen anongst netal oxides,
oxynitrides, oxycarbides, carbides, DLC or nitrides,
in particular Si2, SnO, Zr02 , zZnO Ti A2, NboOx,
A1208, Si3M4, TiN, AIN and M xture thereof. 2.
Substrate obtained with a process according to the
preceding claim 3. Subs te according to the
preceding claim characler®d®Bin that it is coated
Wi th an underlayer with a function of slow ng down or
bl ocki ng the diffusion of antimcrobial agents. 4.

1 subsiregas sadcdr dihey PredaRy16Re06f achafasl it gramic type,

oﬁh@&&%beftﬁﬁéi igudsft@iatehehapindn aheBhadkbr8BeAl iroperties,
selected om silver, copper and zinc. 5. Substrate

9§ﬁ§ﬁf afy ohBebf Lrai AENSIELS 4, OfchSFRPFERPselY 2
spux témiing hendet alvaguant | (tgteﬁfferabﬂ.ymmargﬁmtélcalag’e rttrﬂlanced)

r ha
p%r‘%?ésé hl‘las‘rilq?3 ﬂesc%'léﬁ%dqgg?t :téu gr F'%apr e er r edﬁ%&e) E%:a(n
laper r@dmnrlcﬁlr@tﬁrmnc r2ol§|OaI10§lr1fnacBer 6m2 Subswlmterate of at
185401 Qﬁ@gmteeamc Oﬁﬁt%lel:ébﬂél 2 ?é?n? mi%Bar 3Gt S84 nder

In that on at least 2 one of ow_ng bacter] a:
m@ew# Shofiffeus ATPNIgES ugmﬁééa (n@als@%d i fexynitrides,

o:gﬁ@fﬂﬁlﬂiwé% vw:eifbidlfs stlaxﬂﬂadsﬂ di&idé’a%plin phrb@auaaﬁ Sio,,
cterici c er
Foz‘t fého 1 o ecb ﬁbgﬁar‘?‘ E)ui a#JrlgI prefE dyixture

tmémmofog 2.5. . Substrate according to any one of
clainms 2 to 6, characterlsed in that the |ayer

conprises tin oxide and an .
2. Substrate obtained with a process according to the

preceding claim.

3. Substrate according to the preceding claim,
characterised in that it is coated with an underlaver with a
function of slowing down or blocking the diffusion of

antimicrobial agents.

4. Substrate according to any one of claims 2 to 3,
characterised in that the antimicrobial agent i1s selected
from silver, copper and zinc.

5. Substrate according to any one of claims 2 to 4,
characterised in that the total quantity of antimicrobial
agents that it comprises is more than 0.1 mg/m’, preferably
more than 1 mg/m° and particularly preferred more than 10
mg/m’ of antimicrobial surface.

6. Substrate according to any one of claims 2 to 5,
characterised in that on at least 2 one of the following
bacteria: E. coli, S. aureus, P. aeruginosa (measured in
accordance with the standard JIS Z 2801), it has a



antim crobial agent selected fromsilver, copper and
zinc. 8. Substrate according to any one of clains 2 to
7, characterised in that it is covered with an
undercoating conprising a first |ayer based on Zr02
and a second | ayer based on TiO2, in particular TiO 2
at least partially crystal 1% sed in the anatase form

9. Substrate according to any one of Clainms 1 and 6,
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substrate.

10. Substrate according to the preceding claim,
characterised in that it is able to be tempered at a later
stage and in that i1t keeps antimicrobial properties after
the treatment of tempering.

11. Substrate according to any of claim 9 to 10,

characterised in that it presents annealed characteristics.

12. Process according to claim 1 for the production of a
substrate having antimicrobial properties, characterised in
that it consists of depositing a mixed layer of a metal

oxide doped with an antimicrobial agent by sputtering.

13. Process according to the preceding claim, characterised
in that two separate targets are used.

14. Process according to any one of c¢laims 11 or 12,

characterised in that the mixed layer consists of a layer of



100 ng/n2 is deposited on the substrate. 16. Process
for the production of a tenpered and antimcrobia

gl ass type substrate conprising the steps of (i)
depositing by sputtering vacuum process a m xed | ayer
conprising from2 to 1000 ng of at least one netallic
antim crobial agent and a bithder material; (ii)
tenpering the coated substrate at tenperature

oTyael . bet 6 nd,8Q0 ri tg.15 min .
OB et vegh, 500 10, 00C, RS (919 1 1
thmrradss igc egrdilsyled £nénPKeceding claim characteri sed

in that at | east one underlayer is deposited on the
substrate before the deposition of step
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(1) depositing by sputtering wvacuum process a mixed
layer comprising from 2 to 1000 mg of at least one metallic
antimicrobial agent and a binder material;

(ii1) tempering the coated substrate at temperature
comprised between 600 and 800°C during 5 to 15 min according

to the thickness of the substrate.

17. Process according to the preceding claim, characterised
in that at least one underlayer 1is deposited on the
substrate before the depcsition of step (1).

18. Process according to the preceding claim, characterised
in that the underlayer has a function of blocking or slowing
down the migration of the antimicrobial agent during the
tempering step.

19. Process according te any one of claims 17 or 18,
characterised in that the underlayer is chosen amongst
pyrolitic and sputtered layers, in particular layers
comprising metal oxide, metal or metal alloy compound, such
as Pd, Ni-Cr, Ti0Ox, NiCrOx, Nb, Ta, Al, Zr or ZnAl, or
mixture thereof.



