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SURFACE OF A PRODUCT MADE OF Sl LI CONE RUBBER MATERI ALS Field of the

i nventi orw0 2011/073198 i nvention relates to the field of amrCrEPpiio®cwOAti Ng

conpositions and uses thereof for antiseptic superficial processing of

obj ects made of polymeric materials; in particular the invention concerns a
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pol ymeric material and nore r r, smal | -scal e orthopaedi c devi ces.

State of the art The W%L{%gfegfn}élgfg%qrAgsi n the choice of an antiseptic

mean to be applied for processing of surfaces of products are its

efficiency in relation to pathogenic m croorgani sns, the degree of

toxicity, durai¢lanfdiciagtntioh and usability. Superficial processing of

medi cal devices is preferably carried out in antiseptic water or
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their bregties nutrition and transport of netabolites through the cellular
wal | . According to the state of the art know edge, for superficial
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given to obtaining antiseptic preparations based on netals having
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polymeric materials.

Biocidal activity of guanidine compounds is carried out by the guanidinium cation
which interacts with negatively charged bacterial cell. The cation, adsorbed on the cell
surface, brings to destruction of bacteria blocking their breath, nutrition and transport of
metabolites through the cellular wall .

According to the state of the art knowledge, for superficial processing both low-
molecular (chlorhexidine) and high-molecular guanidine compounds
(polyhexamethyleneguanidine (PHMG)) are applied.

However the given preparations are toxic; efficiency of their action to
microorganisms is various.

At present time a significant attention is given to obtaining antiseptic preparations
based on metals having bactericidal action: Ag, Au, Pt, Pd, Cu, and Zn (see H.E. Morton,
Pseudomonas in Disinfection, Sterilisation and Preservation, ed. S.S. Block, Lea and
Febider 1977 and N. Grier, Silver and Its Compounds in Disinfection, Sterilisation and

Preservation, ed. S.S. Block, Lea and Febiger, 1977). Thus the preparations having metal-

containing components with particles in the nanometer range and basically ultradispersed



The patent RU N. 2330673/ 2008, which is considered the closest prior art of
the present invention, describes antiseptic superficial processing of a
devi ce byweappiwi7arg3on the surface of sa d device a conp®€irtEPRI0®6$3E St i ng
of a biocide in the formof a nanodi spersed powder of bentonite
intercalated by ions of silver or/and copper in a solution of a polyneric
bi ndi ng agent. The bentonite particles size is not nore than 150

nanonet ers. The above known antiseptic coating is effective on
sur f aces bifcidss\Gongsning el ver aisr anmestpRiPyiens [veg Blagtke BM.. et i Sdveledt i ve
when appl t r i.Ges made of organosilicon
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formed coating at 1 nteractio I'Vi ng tissu r obl em of
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Application of an antiseptic preparation known from patent RU N. 2330673 for

these purposes is ineffective due to low operational properties of a formed coating at
interaction with a living tissue.

The problem of the invention consists in providing a method for antiseptic
processing the surface of a product made of polymeric materials with the next technical

results:



The present invention solve the aforesaid problens by neans of a nethod for
antiseptic processing a surface of a product nmade of organosilicon rubbers
wi t h nol ewol2ari/orgioght 2. 105- 6. 105, sai d method consi sti PG TIEP2@ 0100935t ages
formati on of an antiseptic coating on said surface of said product:

(a) at a first stage said surface is nodified by treatnent for (2-3)1

m nutes in | owtenperature oxygen plasma with a charge of oxygen (02) O, 8-7
1/ h, working pressure (70- 135)5 Pa, at high-frequency el ectromagnetic

radi ation with ShEgRene\costing In5e HRcH 9 Rrapeds thaataspuad fygm eric
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copper, the bentonite powder having partjcles size not higher than 150
nanoneters;  aPFISEORBAEPYUNEiqns] DioRitiEs B &.\a?erfaata@@ﬁﬁt, ORFHES; 4 PEAIUEtShi ndi ng
agent is diss i i . of perfluoroal kyl et hers. According to
t he above net %Iélﬁﬁgac’{}gﬁlh%ﬁqv?ﬁﬂglﬁnef fective antiseptic and suitable
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after the above antiseptic processing the functional properties of the
rubber wdhés pioesseriy eddelpapplidddd vaeisey bjanehes obfteahiniguenvieelndiog medicine, for
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functional properties (density, elasticity, hardness).

The present invention solve the aforesaid problems by means of a method for
antiseptic processing a surface of a product made of organosilicon rubbers with molecular
weight 2:10°-6'10°, said method consisting in a two stages formation of an antiseptic
coating on said surface of said product:

(a) at a first stage said surface is modified by treatment for (2-3)£1 minutes in low-
temperature oxygen plasma with a charge of oxygen (O;) 0,8-7 I/h, working pressure (70-
135)+5 Pa, at high-frequency electromagnetic radiation with frequency of 13,56 MHz and
capacities 20-40 Wt; and

(b) at a second stage the modified surface is processed applying on it an antiseptic
preparation containing:

- a biocide, which is a nanodispersed powder of bentonite intercalated by ions of
silver or/and copper, the bentonite powder having particles size not higher than 150
nanometers;

- a fluoroacrylic polymeric binding agent, wherein said binding agent is dissolved
in a mixture of perfluoroalkylethers.

According to the above method a coating with effective antiseptic and suitable
operational properties was obtained on the surface of a product made of organosilicon

(polydimethylsiloxane) rubbers with molecular weight 2:10°-6°10° . Polydimethylsiloxane



per fl uoroi sobutyl net hyl ether 20-80 perfl uorobutyl nethyl ether 20-80,

The antiseptic preparation has the follow ng ratio of conponents: biocide :
pol yrer i cwbizndiatgnoagent in sol vent, as "1: (50-100) wei giRCT(ERR119/069632
According to a preferred enbodi nent of the invention a m x of nanodi spersed
powders of bentonite intercalated by ions of silver and ions of copper was
applied as biocide in the antiseptic preparation at a ratio:

bentonite intercal ated by silver ions : bentonite intercal ated by cooper

i ons, as igthe myemal prefarbhngsed don manufpeiupng ethqprediesdevdgestand afpoBES80WT t he
inventio . i A X i two steps
process %ﬁggﬁpgﬁFﬁéggggﬂgggF¥8%ﬁg¥a%%%§ﬁ%ﬂgﬂgﬁP%S%ﬁ%Pg%éggqng for nodifying
t he surface ofDetaifudadbgctiption betherihvarioni cal | y processed results in the
surface getting hydrophilic properties because silanol (Si-OH) and sil oxane
(Si-O-Si) gr o€gf'sfer& ¥ rad ol rald Sdne eEtisd flanaratia ol uRggih selvet nent ;
the appl haakdiRBaidlsBlbAGs SAEQBHaSbEP18brobRS] BROCLSRh 10 BeRErciUbh AR De

treated of an antiseptic preparation containing mneral bioci
nanodi spetler,opgrilaoipbiityireethyl &thexd amdy their mixtures. Preferably the polymeric binding

agent asf | uoroacryl i cpol r.andf ] uor kyl et her sol vent (nanel y

per f | uor 8&%6%?@%/%W‘ﬂ§?a¥&;‘§%veﬂ]ésrlflltﬁ%fogi&h‘%{% Wéhqgﬁwoset hers). Application of
the given antifp@Rfab& 1B fAhat i on provides anzeffective adhesive interaction
with the nodified surface. In result a new coating with the
antiseptic ef pedtuorqignbugilmethyhethgthysi cal aRd-&%hemni cal properties of the

r ubber naterialﬁ?ndt%%hmgigfiﬁ%rirritatingjiﬁgduence on the skin of a human

being is obt ained. * ar as the Applicarit is aware of there is no

prior art di sghesuitBestespidpaidtignt he PHOEHSSHIAE fafie bh\empbdhtsIObiodidber
nmet hod that could allow to achieve simlar results.
polymeric binding agent in solvent, as 1 : (50-100) weight parts.

According to a preferred embodiment of the invention a mix of nanodispersed
powders of bentonite intercalated by ions of silver and ions of copper was applied as
biocide in the antiseptic preparation at a ratio:

bentonite intercalated by silver ions : bentonite intercalated by cooper ions, as 1 :
(0,5-1) weight parts.

The effectiveness of the process of the invention can be explained by the next:

- design of a two steps process wherein the application of plasma-chemical
processing for modifying the surface of a product to be antiseptically processed results in
the surface getting hydrophilic properties because silanol (Si-OH) and siloxane (Si-O-Si)
groups are formed following the low temperature oxygen treatment;

- the application, in the second step of the process, on the surface to be treated of an
antiseptic preparation containing mineral biocide nanodispersion, a polymeric binding
agent as  fluoroacrylic = polymer and  fluoroalkylether  solvent  (namely
perfluoroisobutylmethyl and perfluorobutylmethyl ethers). Application of the given
antiseptic preparation provides an effective adhesive interaction with the modified surface.

In result a new coating with the antiseptic effect, not altering physical and chemical
properties of the rubber material and not causing irritating influence on the skin of a
human being is obtained.

As far as the Applicant is aware of there is no prior art disclosure describing the

process of the invention nor other method that could allow to achieve similar results.



5 WD 2011/ 073193PCT/ EP2010/ 069632 The present invention can be
industrially realized with application of known technol ogi cal equi pnents
and of prwouetig7ard materials suitable-for realization ®CTiEPROWMI®ALI ON. |t
coul d be better understood by the bel ow description of enbodi nents of the

i nvention. Experinental part Materials and equi pnment The foll ow ng
materials are used for realization of the nethod of the invention:

bi oci de, i.e. a nanodi spersed powder of bentonite intercal ated by ions of
silver (Ag+) oraR@s¥itiavensen) canchg dndysitiéndlydecalisedrayitlf aprlisaden ffcloiaihg to
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pat ent application. Process of manufacturing of a dispersed powder of

bi oci de i"8V@HPYi ed out in two stages. A semfinished itemof bentonite
activated by i : i is obtained at the first stage and the

sem fi ni shed F?@%?ﬁ%“?ﬂ35¥€;|ated by ions of silver or copper by reactions
of ionic exchavigerigh asbequipmers i ons of silver or copper at the second

st age; | jcation of a nanodi spersed p er of bentanit .
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the invention at a rati 1 (weight parts) because it decreases costs.
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per fl uoroi sobutyl net hyl and perfluorobutyl nethyl ethers is also applied for
f or mat i orhoRbeatitety Kustah el tagplgatiop diPeeaess o payrdactyringh 8§ aplisPYgtt al
compat i bighiyr o BB 8UFHed SuNAMBX\eaNd ol 00 F0R! drdfhl i kORI ON Of
coatings on contact [enses made of silicon rubbers; the laboratory
r esear ch bgdomnspefesotlivinmiserbteoed arthefiss mage hiedihe abmjfirdded dtengisdfitepaiatiddchys. The
equi pnent. contains a working chanber with a syftenlof ] oadj. ng and unl oadi ng
of produdt¥ °'s &FéﬁﬁOHT”BMH%FH@“%Rﬁm%ﬁ&XSHﬁﬁ?9 %ﬂ“ﬂ&?@@ﬁsP SitWe Octfbkber
t he gene@gggge&ﬁmgkggffrequency el ectromagnetic radiation with working
frequency - 13,56 and power up to 1 kWand a control system -
sanpl es of or gappkédtioom arnapbdisgerwidt fowrdsk o€ bepniveinggrcal@ed 05 .ioMshe |lvea of

the surface of the sanpl.es is.51.tn2. e .speci fied kind of. organgsilicon
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or t hopaegéfsatidPsf tBX 8fVRh®on £1AQhti&ON: I BGEiBktSparts) becadRGNMRLQGU CRktsPr ocess of
the invention for the formati on of antiseptic coatings on the surface of
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products "an ui’‘pme osen type of Tmateria r i Septic
processi mgth gerfipbrofBbuth Bificthfd il petfliorstgity@mehyd dthetss Thé proddétcal thpbaposes, in
particular, small-scale orthopaedics due to the functional features
(density ﬂ,u@mjﬁ{}gdc ]RogargquWJé]p /sgINBI)t_s as perfluoroisobutylmethyl and perfluorobutylmethyl

ethers is also applied for formation of coatings on products of medical purposes. It has
biological compatibility. The product is nontoxic and is also applied for formation of
coatings on contact lenses made of silicon rubbers;

- the laboratory research equipment intended for plasma-chemical processing of
products. The equipment contains a working chamber with a system of loading and
unloading of products, systems of pumping out and supply of oxygen in the chamber, the
generator of high-frequency electromagnetic radiation with working frequency - 13,56

MHz and power up to 1 kW and a control system;



Application of the specified technol ogi cal operations, the nodes, applied
mat erials and products for realization 6ts)f the i nvention provides obtaining
on wor k swopfaceg3wd products of an antiseptic coating haermp@aopssBonged
action and biologically conpatible with living tissues. Besides, it
possesses effective operational characteristics during interaction with

t hem Variations fromthe specified conditions, nodes and material s
are not expedient and will lead to deterioration of resul %‘s or to increase
of the whol e pro®@ks qfepanostlicen rebi@t%wﬂbrm@léa&hrawgléhbf? 19hyKhecaira ghdhe

en 1 ncreas
hi gh- fre%tﬁllﬁﬁa)ét@ir@(ﬂfrﬁ)@(ﬁ&l@f&&iﬂsﬁlaﬂ%dﬂabttﬁﬁpa@ﬂﬁs a0r @iahqm; ifvé cpditbiscat i on of a
surface is not provided if the high-frequency el ectromagnetic radiation is
decreased. Rd&Fhnokegienh porceshel ihﬁ\}éYﬁniU@h fpisthe prmagtipadofaptisensicteontiggsi a1y

concrete e S
sanpl e s&lr?%(gsglze}la%a e %ngsgg%aggl fl(?(r)génl EE%I?E(BFI%V}@%%DwCU af&%ﬁ%ﬁg 105.
The pr ocesdeduddr vi@ght N0’t&0 alﬁlbaﬁteritolucuﬁﬁ)@.thel’tg)owEleﬁﬁtbr[dd&datenils Ip’todilms

stages. STAGE (a). - Modification of the s | e surface. ) nples were
| oaded i P9 e sUHiPEBIte ThaKBPsEh J¥RE P%%%ﬁr@ﬁnfgaapbwaﬂf PEJESTIRS 1S OPAl%é%m of
133 Pa vasyRiAiiediiodie SHAIRSH pudoracth (AR smbeded b ddieaehagber
arate o 0 %}ﬁ% p%c?]e sanpl e wgu&};&rraglate %a Crf?nut pelr?o by a
hi gh- freqolémfyn@ioaaltﬁe@meegm&nsﬂyrawhmlGri 6 gi3onW and frequency - 13.56 MHz.
The surface of, the sa us .nodifi dandth surfac hilic
oroper ti e i n MBLEHTOTGR (B AileehEoIeie=) O fis TS Pep P IO Do 632
processi REd YProdires wei?éahkaﬁ%na&oﬂi%nﬁﬁkhtﬂﬂﬁgr&@&é'6Ht£lﬂ el Hn AbrRNYkheRNsNt  of

| ow-t enper ature oxygen plasma. STAGE (b) Coating of the nodified surface
with an epmdug@mﬁ o @lmp@tsq toabimg hamingna pyapnded astiopesd thidegicdlypeappatidde by

m xI ng. 131 livin g sue h%@:mt Qse 1tc opr rpﬁ_os];esa ﬁ Rfdl 3 eef\rtsoef\ld C%X\Petrériotfcs nrtlom te

i ntercal at dIB/gl NS (s)f ver A‘\)ge) wi £haiVireR h(% paraflcfé ' the
powder nQﬁtelfmﬁ@q{VhﬁIﬂheChQO nanorret ers. The nanod| sper sed povvder of bentonite
is obtained according to patent RU N. 2330673; pol ynmeri c binding
agent in the eEaions tsomdhaspeeiticd gorstitignsy mo%sr%idsfﬁﬁﬁlﬂ%lﬁ IStV PXRedignt and

perfl uor t t r C 1700)
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and chemical properties of the device material are broken increasing the high-frequency
electromagnetic radiation and an effective modification of a surface is not provided if the
high-frequency electromagnetic radiation is decreased.

Realization of the invention is explained by the following concrete examples:

Example 1

An antiseptic coating was formed on a sample surface made of organosilicon
rubbers having molecular weight 3-10°. The process for forming the antiseptic coating was
carried out in two stages.

STAGE (a) - Modification of the sample surface.

Samples were loaded into a suitable laboratory-research equipment chamber . A
vacuum of 133 Pa was produced in the chamber. Oxygen (O;) was fed into the chamber at
a rate of 0,8 l/hour. The sample was irradiated for a 2 minute period by a high-frequency
electromagnetic radiation - 30 Wt and frequency - 13.56 MHz. The surface of the sample

was thus modified and the surface got hydrophilic properties in result of plasma-chemical



The antiseptic conposition obtained as above described is applied on the
nodi fied surface of the rubber sanple. 7Exarrple 2 A surface sanple

i dent i calwoaotimas19ef exanple 1 is nodified accordi ng toPsTaReo1/oes3above
described and then is coated with an antiseptic conposition differing from
that of exanple 1 in the biocide which in this case is consisting of a

m xture of nanodi spersed powders of bentonite intercal ated by ions of
silver and copper at aratio as 1:1 (weight parts). Exanple control)

A surf ac@reampr® atddst Peegifiqdo aferamersfonsgd apgiiditions; & r?ﬁdPFYlé‘Hlffé‘@go‘Pfdl 1ot o
stage 1 gﬁi and then is coated wth an antiseptic
conp05|t?on&9%%f gﬂbﬂgﬂa bi ocide in the formof a nanodi spersed
powder of bentSGAGE (b)nt(ﬁraﬁag af the niydiéd sveface oith apAgtigeptic tomdosigssi on of
particles of powder. not nore than 100 nanoneters. The nanodi spersed
powder of ben?ﬂﬁ?ﬁ%qﬁ§cﬁﬁﬁﬁﬁﬁéﬂl%ﬁEH¥ RyMiengat ent RU N. 2330673;

pol yer i ¢ bi ndipigiRGthe fofmldis faRbdyRiscd fontRPO M EaRRLcabRldly B, 6f 2

bl ock- copol yner of pol ydi net hyl si | d pol yurethane wherein sa

bi ndi ng agdent(AigS) ek dimkémipntad plathteclgatfe peRutdd.noP BREGEH3N (160 mammodters] Jhe
avai | abl e as..Pent above sai nti tion

Cont & ns TGRS POR IS PSS A THOS EPTE ARG KL P Lpect i vel y
in anounts 1: 1@Qo(pMir@¥indiAg hsdnt in the form ofl12%CRALRE &@@ﬂ@iueﬁolmoﬁ@mbﬂﬁgl to
exanples 1-3 were characterized and tested as foll ows: determ nation

of the rr@néperrﬂung)b@eﬁmaféwl eh@sécomnerelaéiaraambéfrfri)@ 3Mhes HESE 1 E¥nhettieste f or
det erm ni ng t L.lL%e g‘\lfe! E;[.IXISC tlcsnl{{ ftl?r%%% tams 1%‘t d n d%@ dfié%—%oafem{:tlf\l@gg n
surface. The noi S ent ng ont ac € Was e m ne on an experi 11.

drop of anldugtdi=d1:50 (Reight faasp of the sanples according to exanples 1-3;
bi otesting of antimcrobic properties. The naned propertles of the sanples
according to AbamphEstiq compatiBonebipimgd &y abeverisaentadriy appliqer cds gnefified

operatlog %%mgﬁquﬁ%gmq%ngﬁirylng out of the given nmethod of testing.

Exanpl e eterm natrion contact angl es) The contact angles (O,

01, 02, 03, OZ£xamg@led5) of a deionized wat er drop deposited on sanple

surfaces resul{ gu?fa%es sz];n(%}l)lle 1dentlca1 to that of example 1 is modified according to stage 1 as
above described and then is coated with an antiseptic composition differing from that of
example 1 in the biocide which in this case is consisting of a mixture of nanodispersed
powders of bentonite intercalated by ions of silver and copper at a ratio as 1:1 (weight
parts).

Example 3 (control)

A surface sample identical to that of example 1 is modified according to stage 1 as
above described and then is coated with an antiseptic composition containing:

- biocide in the form of a nanodispersed powder of bentonite intercalated by silver
ions (Ag") with dimension of particles of a powder not more than 100 nanometers. The
nanodispersed powder of bentonite is obtained according to patent RU N. 2330673;

- polymeric binding agent in the form of a 0,75% w/w alcohol solution of a block-
copolymer of polydimethylsiloxane and polyurethane wherein said binding agent is
according to the patent RU N. 2330673 (commercially available as Penta-1009).

The above said antiseptic composition contains: biocide : a solution of a polymeric

binding agent, respectively in amounts 1:100 (weight parts).



on the surface of the initial sanple made of organo silicon rubbers
(nol ecul ar wei ght 3.105), before stage 1 of treatnent with | owtenperature

oxygen plhaermittdigiosont act angl e (0) wad 108; on Phe/Erarhacs3nf the
sanple (as exanple 1) after nodification in | owtenperature plasma the
contact angle (01) was 73'; on the surface of the sanple (as exanple

1) after the second stage of processing the contact angle (02) was 95';

on the surface of the sanple (as exanple 3) after the second stage of
processi ng t hdhesraige tsampifiseaccogingaipsegmples 1-3 weregrhaaseeriged pagd desitd ehe
sanpl es (gesondingly, exanples 1 and 3) after the second stage of
processing 1n'24 hours of retention of the sanples at roomtenperature the
contact angl e -(@&rn(imatRanpf ehdyncdnerdx@rph@actl inglas THR; piri@eteorit acie amwgl e of
nmoi stening (05). (a sanple by an _exanple 3) was, 80. The above results can be
resumed &SMYb{q ighgctermining ¢ FH@%&W&?W@CC& OF GRHEES SRRl by Orghe tWiAsEr at ure
oxygen p!ﬂ%%oi‘s{éﬁfn%%%@qc% Qﬁgl@%sde\{@mﬁﬁéﬁp% bh &XpQimihel &ﬂépfcﬁcﬁii uid to g the
antiseptic coating applied after oxygen plasma Preat ment resul tgd W th
adhesi ve sprfaparfthesnmpereasdthatbtehamplspéc® to the starting rubber surface.
Example 5 (in vjtro.anti.m crabic. assay). WO 2011/ 073193PCT/ EP201Q/ 069632
The. Above obt ai PSSt e Rsialist BEPELSy. \LBF S TUS: BHPFBI (ol mples
antim cr QRédiRk AP eXdrh§1ss 1-3 were e&fthAtBRhi 80 QMin2BHt prot&E P bFerMiGPSI frb@fetivas
carried out by a standard technique with application of a of culture

St aphy| o@bexEngouwtelishe diken mathiod o€ tdsise.been obt ai ned in the environnment of

beef - extract qgar ieBlE@_etWﬁgrytignzgcg%crt%n%sterrperature 37C. Honobgeneous
suspensi on of 'n-2“er8—\7\761&—E,-T—V\%rs—l prepared then. The prepared
structure at arRWdhtaf anklddl (008, HHUINEASIHANONBEa BEGHEBA wattr Bedy depdsididsdies
with a dried BEA environnent and was uniformy allocated on a surface of
envi r onmsampleysurfacasaedulted gptollava: f or germination of culture by a dense

| awn. Then slices, of Xl cnR). of sanpl e t ai ned. according t xampl es
15 e o denser§ UprPdartol BRI PRt R, Aoy RSB R EnbBe G T ces
of sanpl egigrnel (), deRde dtheal df Gtamest With BveMnigepiuRaslycat flasmatd @htaat

di stance about 2,5 csmfromthe center of a dish. Seeded di shes wth sanpl es
wer e t herpplst(@twvenll8; controll ed at 37C. Antimi crobic properties of each

slice of sanple re determ ned for mat.i f zones .of .inhibition of
arowth of "ot r achars Rk St MsSRelt e ek Shefe BRIER B MY bbb aReg,
backgr ounghsifa tRe EQNSE ah@W0 Ofwagl7@Wt h of tested culture. Determ nation of
antimcrobic properties was carried out having subjected the tested sanples
to (5 tinmes) washhagsriwictd! thasanplet(resanis bl alge thavéaegd itagn of eresessetk as

si mul ati on., ggntac(): grrlgelft: |(é)2 %Ias 89?0“ tions of orthopedic products.

- on the surface of the sample (as example 3) after the second stage of processing
the contact angle (83) was 850;

- on the surface of the samples (accordingly, examples 1 and 3) after the second
stage of processing in 24 hours of retention of the samples at room temperature the contact
angle (84) (a sample by an example 1) was 92°; the contact angle of moistening (6s) (a
sample by an example 3) was 80°.

The above results can be resumed as follows:

- treatment of a rubber surface by low-temperature oxygen plasma increased the
adhesive properties of the surface;

- the antiseptic coating applied after oxygen plasma treatment resulted with
adhesive properties increased with respect to the starting rubber surface.

Example 5 (in vitro antimicrobic assay)




It resulted that the growth of Staphylococcus aureus strain is, for sanples
according to exanples 1-2 after five \M??Shi ngs, 30% | ower than that of the
sanpl e acwondiwmg3tse exanpl e 3. The estinmation of @OTIEPRE0OLN6G2
properties of exanples 1 and 2 has al so shown that antim crobic properties
of the antiseptic coating obtained by the exanple 1 are nore effective than
simlar properties of the coating obtained by exanple 2. This confirns the
known data about the argentiferous preparati ons possessing a w de spectrum
of anti mi crobildeadhavgi ayainest sypples serannlere | Sosvae IpstehAes g@ﬂu@l@l%ﬁﬁrqbwe

gi ven prg)g(lt,b%;ﬁe%onsi derably increases what is inexpedient. Thus, the
carried out" researches as a whole testify the efficiency of the nmethod of

t he i nventi on Hsdmadoi bf epirmicrgiopepsitiog wat ciied sut byeatanfard teuhaitpetwitade of
organosilicon rubhers wi th nol ecul ar weight 2. 105-6.105. CLAIM5 1. A nethod
for anti $BPHGAEOPSARISTHYE REPEIPFAUCHS 6f7e4s ptRFAER I Trald® BTN 8P EHADIR It on

rubbers whifodRbfCut afccRiaht far BB OwlAR SRIbIBLIOGAMMA N6 N

two stages formation of an antiSeptic coating on sald surface of said
pr oduct : Homogenéals sauspensionr it cadlsagelesaiiztdswateacesigepmetl thead Thy prematdrent

for (2-3)1 mnutes in | tenperature oxygen,pl asna, wi.t.h a .charge oxygen
(02) ' 6. 5 oulth SeiBiuing broEirwep ot vas b G ea i B djier R e i BEA” S

el ect r omgRiRdrkent Adl Hak QRIMVHAN AlEAUEDEY sBffadSe Db vi¥oEmamnthCARRS el dp8nl20- 40
W ; and (b) at a second stage the nodified surfage i's processed

appl yi ng fengarminationnt relepe b asieagsapani bhencdineadinilng) (cma) bf weipdes, obiinegh is a
nanodi spef éo‘%ging%‘)“"é% (AL bentoni e hntenealated QY. Lns, gl ass'térﬁe;]wé’erz’ and
copper, t'he’' be tonl"%eppo er havi ngy ppé)r]tlc &5’ Si'ge  n ot h?gher f HaR 150
nanomet erSsices & shhipl @aeE Ylabed aal JismifideCoril dhel Fidgh @@R Bther WA distaadechbdundi ng

agent is dissolved in a mxture of perfluoroal kylethers. 2. Method accordi ng
to cl ai m2 wAefieM thearentpjepf pudishabiedpdtdities wifhe samplse veipghgrmostatically

por )0 ShARRALTEL Y I O U OB LIS (LR SN0 0 19
formation of zones of inhibition of growth of strains of a microorganism which were
precisely allocated on a background of a dense lawn of growth of tested culture.
Determination of antimicrobic properties was carried out having subjected the tested
samples to (5 times) washings with water, these washings having been selected as
simulation of operational conditions of orthopedic products.

It resulted that the growth of Staphylococcus aureus strain is, for samples according
to examples 1-2 after five washings, 30% lower than that of the sample according to
example 3.

The estimation of antimicrobic properties of examples 1 and 2 has also shown that
antimicrobic properties of the antiseptic coating obtained by the example 1 are more
effective than similar properties of the coating obtained by example 2. This confirms the
known data about the argentiferous preparations possessing a wide spectrum of
antimicrobic activity. At the same time costs of manufacture of the given product
considerably increases what is inexpedient.

Thus, the carried out researches as a whole testify the efficiency of the method of
the invention for antiseptic processing of the surface of a product made of organosilicon

rubbers with molecular weight 2- 10°-6°10°.



containing the foll ow ng conponents expressed in w% parts: fluoroacrylic
pol ymer 1-3 perfl uoroi sobutyl nmet hyl eth r 20-80 perfl uorobutyl net hyl ether
20-80. 4wbbbhod3msecordi ng to any of th precedi ng cl ai RETEPO1GI0OBIe
antiseptic preparation has the following ratio of conponents: biocide :
pol yneric binding agent in solvent, as 1: (50-100) weight parts. 5.
Met hod according to any of the precedlng clains wherein the biocide is a
m x of nanodlifersed powders of bentonite intercalated by ions of silver
and copper Mbe following ratio: bentonite intercal ated by

silver ions : lb entgn 'n]ie?hddn%&r &k s@ﬁt?cd pp&éegs?r%o fle i OPace & 4 pr&c@uc?’rtjfz}de\’\'g{* ght

parts.
organosilicon rubbers with molecular weight of 2:10°-6°10°, said method consisting in a

two stages formation of an antiseptic coating on said surface of said product:

(a) at a first stage said surface is modified by treatment for (2-3)£1 minutes in low-
temperature oxygen plasma with a charge of oxygen (O;) 0,8-7 I/h, working pressure (70-
135)+5 Pa, at high-frequency electromagnetic radiation with frequency of 13,56 MHz and
capacities 20-40 Wt; and

(b) at a second stage the modified surface is processed applying on it an antiseptic
preparation containing:

-a biocide, which is a nanodispersed powder of bentonite intercalated by ions of
silver or/and copper, the bentonite powder having particles size not higher than 150
nanometers;

- a fluoroacrylic polymeric binding agent, wherein said binding agent is dissolved
in a mixture of perfluoroalkylethers.

2. Method according to claim 1 wherein said perfluoroalkylethers are chosen
among perfluoroisobutylmethyl and perfluorobutylmethyl ethers.

3. Method according to claim 1 wherein the binding agent is a solution

containing the following components expressed in wt% parts:

fluoroacrylic polymer 1-3

perfluoroisobutylmethyl ether 20-80

perfluorobutylmethyl ether 20-80.

4. Method according to any of the preceding claims wherein the antiseptic

preparation has the following ratio of components: biocide : polymeric binding agent in
solvent, as 1 : (50-100) weight parts.

5. Method according to any of the preceding claims wherein the biocide is a mix of
nanodispersed powders of bentonite intercalated by ions of silver and copper having the
following ratio:

bentonite intercalated by silver ions : bentonite intercalated by copper ions, as 1:

(0,5-1) weight parts.



