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mtraocYJ"/I'C?AIP2 %%12—507The present invention relates to a nethod fo?lrg?tll%e
irreversi ble blocking of reactive Bronsted sites on the surface of an
intraocular lens (I1COL). The protection of intraocular |ens nst the
sticking of substances originating from biological liquid l!@ﬂp}”fﬂm’/

nmedi cal adjuvants has been a demand i n ophthal nol ogy for so he
materials for intraocular |enses are generally nade of plastic&ased on
PMVA (pol ynet hyl net hacryl ate), silicone, and al so based on other plastics.
Most of these plastic materials have in common that they are selectively
partial 'y occupied WiIHh reactivé sSités dué to the manufacturing process or
the exposition to the environnepijARMPRACGMEBHY. At these sites,
substances originating frombiological liquids, in particular proteins, are
deposited as surface nodifying substances in a nmechanismwhich is not yet
fully clarified. The interaction of proteins and solid state surfaces is
particularry dependent on the functional groups in/fat the surface. Anong
these sites are speci f iahdd/for B earhed afiidtBpcteerhses) (e.g. OH COO),
whi ch may be determ ned for exanple by reflexion infrared spectroscopy.
Wth the-use-of-+R-nrcroscopy-G-groups-tave-been-deternrned-tn/at—-PMVA

| enses as well as in/at silicone |lenses. Both materials do not show
OHgroups in their ideal structure, but - as |R exam nations haven proven
- varying anmounts of OH groups are present in the real structure. WM NH nb
2

The present invention relates to a method for the irreversible blocking of reactive Bronsted

sites on the surface of an intraocular lens (IOL).

The protection of intraocular lenses against the sticking of substances originating from
biological liquids, as well as medical adjuvants has been a demand in ophthalmology for
some time. The materials for intraocular lenses are generally made of plastics based on
PMMA (polymethylmethacrylate), silicone, and also based on other plastics. Most of these
plastic materials have in common that they are selectively partially occupied with reactive
sites due to the manufacturing process or the exposition to the environment, respectively. At
these sites, substances originating from biological liquids, in particular proteins, are deposited
as surface modifying substances in a mechanism which is not yet fully clarified. The
interaction of proteins and solid state surfaces is particularly dependent on the functional
groups in/at the surface. Among these sites are specifically also Bronsted sites (centres) (e.g.
OH, COO), which may be determined for example by reflexion infrared spectroscopy. With
the use of IR-microscopy OH-groups have been determined in/at PMMA lenses as well as
in/at silicone lenses. Both materials do not show OH-groups in their ideal structure, but —

IR examinations haven proven - varying amounts of OH-groups are present in the real

structure.
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4 A further problem of the undesired occupancy of intraocular |enses with
at her substances is related to the renoval of silicone oil adhesions,

whi ch can settle on the intraocular dens during a silicone oil tanponade.
Surface-coating is a frequently used nmethod to counteract such undesired
depositions. Wth this, a continuous surface filmcoating is applied in
different ways, which forns at | east one nononol ecul ar |ayer, as the

foll ow xanmpl.es show. US-A-4, 655, 770..(briefly ~770.in.the foll ow ng)
descr | bALurhee PERSIG Ab RS ndrri hchpatssLet ingrsblarYansf i Bt eyesPns Gt "rnce
of  PMVAeiafeda YiIRd RehoVhlt T sicohé Bil bilifdsions Wikidl Badl RUES on AL ifFackiar leBsl@hrage has
been provided with a relatively high concentration of hydroxyl groups by an

ozone tasheanemil tamporadeeagent for the passivation the reaction product of
am noet hyl - N- am nopropyl trimethoxysilane and perfl uordecanic acid was
used in a ratio of 1:3, wherein the coupling of the fluorine conpound onto

t he | OLS\@fsed teatitigds a flefhenEl Yusé MEMHDE to ¥hlintdtad dlidtsuridesiredsddpesidbng Witldi nat ed
chemi cal reactions and is only successful if the surface contajns enough

OH gr oupts, 2 geriingeussirige fikm geasingrisapnhisd in diffesed a@ys.prhigh farps agleast pger e at es
to an o Lcal | - 1 of whi ch havi ng been

fluori nrg{)]{la(gﬁélg&g&%’ﬁ@pa}sggé@?ﬁgéﬁﬁgﬁgsgﬁg% tetrafl uorocarbon and sul fur
hexafl uoride. During fluorination a change of the physical surface

properties occurs, due to a c | ete chem cal  transformation of the
sur f aceU$'é’g'f‘t§|§§z77&I(}€Féﬁﬂyng7QHh@ggouoé?ﬁg cgerihes tha Spatpg Ré‘l‘rb’d‘tré?%l?%rﬂ‘é‘?ﬁ cally
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this, bonds e polymer are transformed I1nto CFbonds. As a result,
one getsirfacé hasfieompswitledivatisa tedativaly lagh comcsutrftmnef dydrogyl grdipsbitdre  pl asma

treatnment, the roughness of .the surface is _decreased si.nultane ly. During
he. I a2 HFEERbAS SEasAL o MR AUV Eord g FecaEP B oL AT e aFed I n
cont r asminBpropyl trimethoxysilane and perfluordecanic acid was used in a ratio of 1:3, wherein the
coupling of the fluorine compound onto the IOL occurs via a primary process, which calls for
several coordinated chemical reactions and is only successful if the surface contains enough

OH-groups, and so an ozone pre-treatment is added.

EP-B1-0 487 418 relates to an ophthalmalogical device, the surface of which having been
fluorinated in a CF4-plasma, generated from tetrafluorocarbon and sulfur hexafluoride. During
fluorination a change of the physical surface properties occurs, due to a complete chemical

transformation of the surface regions.

Fluorine coated lenses currently marketed are chemically transformed by a CF4-plasma,
compare for example EP-B1-0 487 418. With this, CH-bonds of the polymer are transformed
into CF-bonds. As a result, one gets a “teflonised” lens having a low surface energy. With the

plasma treatment, the roughness of the surface is decreased simultaneously.

During the plasma treatment several layers of atoms are chemically altered. In contrast to
PMMA, silicone also comprises Si-O-bonds. These silicone-oxygen molecule parts may be
transformed into the volatile SiF,. The evaporation of SiFy interferes the formation of non-

distorted protective layers or it contributes to an increase in roughness, respectively.



PMVA, silicone also conprises Si-O bonds. These silicone-oxygen nol ecul e
parts may be transformed into the volatile SiF4. The evaporation of SiF4
interferes the formation of non- distprted protective layers or it
contributes to an increase in roughness, respectively. 3 A further
possibility is the inmersion coating of PMVA | enses with "tefl on- AF",
conpare WD 92/10532. This polyneric perfluoro conpound is dissolved in an
inert solvent and is then distributed_in the form.of_ a thip,layer on the
sur f aceA Byrthas passibifityds theamagrgan Gﬁﬂt’&ﬁioﬁé’&Mﬁr lspses é"fl&Aﬁ%@%“"ég afSFRB%n of

the sol weyéy/164%. This k?&vxée?ﬁq{eéﬂdrs léémb&lr{dhg asksIlaER Ainddbasifand Wiss, usi ng

an i nmmersion treatne on- AF the surface of the applied coating
must  atisteibirted liry thieifoih wed thin @yegoothp sutfaierty means ot immetshen @lippingdne, whi ch

may be present_ for exanple because of the manufactyring condifions,
Conpl | CHPEESE i Ler S SRR IOTRIcE STV o Tl e peins fhe SHEFaGi S aneSPE. ¢ pe
obj ect of the present invention to provide a nethod whi ch advant ageously

passivates and refines the intraocul ar |ens and which generates only
m ni mal Whbhangjeg animmhssicor tregimert withete8omn-aIF, the surdacg@f thempplicheeating imust

advant agges .properties. Wth this passivation. the occupancies resulting
from b, Breyregpid vl e ereles B Re g e i ooy Sy BRE YRS Ve Rgpep EF

deposi tdxamphitcaiedf tHeahahifiudig lditfonssconilicars igibbebobs ieeusent adii N an
advant ageous manner over the known prior art, and the interactions with

medi cal hyslapnhilsmaturehoul d be prevented al so. The obj ect has been sol ved by
the inventive nethod according to claim1l. Preferred enbodinents are
defined in the sub-clains. The inventive nethod has probably mainly effect
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surface groups, |ike for exanple OH and by the  bactericidal, .hydrophobic
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reduction
resulting from biological liquids, for example proteins, fats etc., and the deposition and

proliferation of cells as well should be prevented in an advantageous manner over the known

prior art, and the interactions with medical adjuvants should be prevented also.

The object has been solved by the inventive method according to claim 1. Preferred

embodiments are defined in the sub-claims.

The inventive method has probably mainly effect because of two mechanisms, namely
blockage of eventually present active surface groups, like for example OH, and by the
bactericidal, hydrophobic and oleophobic properties, caused by a selective fluorination.
Because of the blocking of Bronsted sites, the surface energy is decreased by a reduction of

its polar portion, without making a coating or change of the whole surface necessary.

Furthermore, the present invention is based on the finding that it is basically sufficient for a
passivation of the intraocular lens to specifically block only those sites by protective groups,
which have active surface groups, for example OH or COOH, due to manufacturing or storage

conditions.



its polar portion, w thout nmaking a coating or change of the whole surface
necessary. Furthernore, the present invention is based on the finding that
it is basically sufficient for a pasgivation of the intraocular lens to
specifically block only those sites by protective groups, which have
active surface groups, for exanple OH or COOH, due to manufacturing or
storage conditions. 4 It has been found that the object fornul ated above
can be solved b met hod for_ blocking reactiv ronsted sites/centres on
the surk Fatbesn twnd thﬁtrtB%EUF%ErfOF’éﬁétedéﬂ‘é‘feef@ﬂg’ﬁ’ isobvad by angthod fos blackigaocul ar
lens is,

formul a %’E%ﬁ%&é@m%&ﬁ%}&vﬁg?ﬁuﬁﬁfﬁEF%Q?J Mdlﬁlsl}eésagg chf,teﬁ%% lggﬁﬁ?'g e group
of H, dnBaoddPiFens@8tppedhimto & baufidruoff oBhdphlkylrsknedotthRgengakielmdaed from t he
series CF3(CF2),,,, with m= 3 to 11 and n = 0 to 4, whereby the Bronsted
sites/centres at the surface are inactivated by formation of Si-O bonds
upon bondi ng of these protectlwg(gng IPSi(ORRe protective groups thensel ves
have bactericidal and ol eophobi ¢ and ydrop obic properties. In this
connection, the |ntraocular |l ens may be a silicone lens or a | ens made of

ol yret hyl - thacr acryli e |yt | [ & th
1I‘O I ugr anKVFmgF? gﬁ@u 1§I I(SW?fom ths&r%‘ﬁ"ﬁ% C}E gslgbltlt ng%%gﬁ "?{'8“ g%lnt :I ns
bet weenrefidae RPes s2lc¥ed Trodh tHeablys ORGESR, WitBnAd to 11 Andnby0 W4, Sierddly the
fluoroal kyl silane(s). Especially pref erred is a fluoroal kyl sil ane,

wher ei nBrompsted s@sg(emr@as thensuzfage aigdnaRtivatedpyifgrmatioaios Sil-Yonds weon hersing on
treat ne a manner that the fluorine content in the
surface&ttPéS% g&lgélglt V%%o&%htsar |l ens after the treatnment is between 2 % and 15
% The inventive nethod, nanmely the passivation of the surface or regions

of the surface, respec i vel : Qn e-treat ment.
The protective groups Elemsel%//es have bacter1c1dzﬁ and o eop oblc ancP f;ydropho%t

properties.

In this connection, the intraocular lens may be a silicone lens or a lens made of polymethyl-
methacrylat (PMMA) or acrylics. The solution containing the fluoroalkyl silane is slightly .
acidified upon application, and contains between 0,5 and 2 %, preferably between 0,8 and

1,2 % by weight of fluoroalkyl silane(s). Especially preferred is a fluoroalkyl silane, wherein
Rr = CF3(CF3)s, n =2 and R = CH,CHj. Preferably, the immersion treatment is carried out in
a manner that the fluorine content in the surface of the intraocular lens after the treatment is
between 2 % and 15 %. The inventive method, namely the passivation of the surface or

regions of the surface, respectively, may be done without any pre-treatment.

For the fluoroalkyl silane the tridecafluoroalkyl triethoxysilane, tradename Dynasilan®, of
Hiils AG has proved to be suitable. However, also other fluoroalkyl trialkoxysilanes may be
used. The passivation takes place by dipping the lens into an alcoholic and slightly acidified

1 % solution of tridecafluoroctyl triethoxysilane and subsequent air drying. Essentially for the

passivation are the following reactions:

a) Hydrolysis of the silane with the formation of highly reactive silanol groups,
b) rapid reaction of the remaining silanol groups with the OH-groups bonded to the

surface, and formation of covalent Si-O-bonds to the surface.



For the fluoroal kyl silane the tridecafluoroal kyl triethoxysilane,
t.radenanme Dynasilan(r), of Hlls AG has proved to be suitable. However,
,al so other fluoroal kyl trial koxysilangs may be used. The passivation takes
pl ace by dipping the lens into an alcoholic and slightly acidified 1 %
solution of tridecafluoroctyl triethoxysilane and subsequent air drying.
Essentially for the passivation are the follow ng reactions: a) Hydrolysis

of the silane.with the fo ti of .hi ghl ti il ) . b
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prerequisite for a successful passivation IS thus in any case the existence

of OH iduchingtsite forghe frateeaflubnesy tdethgxyrilpss. Gamoraiywhe cin sibtsothatedl OH- gr oups

of COCH are,, serve .as docki ite.for the i degaf | uoroctyl..
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i mrer si on coating with Dynasilan, fluoroal kyl residues can be coupled onto
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in/at tdeoubf AGerimf ihet tha suffadd 4Tier aonm is piasbpdobybld dpsunderttfrdni ¢ t he
original nunber of Odgroups in/at the surface, but is |ower than_the
val ues origied samper off OH-greepsinet thesyifaseajut is Toyer thasghe ylugs nesesspReliRbas of
the coat] f.slhicone | enses with tridecafluoroctyl triethoxy- silane
coul d ﬁéeo %t%o‘\?\nér%%e'AFM (atomc force mcroscopy). The change of surface
roughness of silicone | enses upon coating with Dynasilan is negligible.
Referripg to th ri.or
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roughness of silicone lenses upon coating with Dynasilan is negligible. Referring to the prior
art, for example EP-B1-0 487 418, it is stated that the types of bonding of fluorine after the
coating with tridecafluoroctyl triethoxysilane correspond to the bonding conditions which are
determined after a CF4-plasma treatment on the PMMA intraocular lenses. The amount of
fluorine in the surface of a tridecafluorocty! triethoxysilane coating may reach up to about 1/3
of the amount of fluorine which was analysed after a CF4 plasma treatment (36 %). However,
it has to be noted that a plasma treatment leads to a complete transformation of the surface,
whereas with tridecafluoroctyl triethoxysilane only the chemically active surface regions

(OH) are neutralised and irreversibly blocked.

Referring to the proof of effectiveness of the coating with AFM pictures it has to be once
again pointed out here, that the change of the surface roughness of IOL due to a coating with

Dynasilan is negligible.

Differences in the AFM pictures are normally caused by the preparation method. However,
coated or non-coated lenses reproducibly show a completely different behaviour, which can
be shown for example with a BSS (balanced salt solution) rinse. If an uncoated silicone lens is
rinsed with BSS, droplets of BSS remain sticking onto the surface, and from these droplets
crystals are formed upon evaporation of water. With coated lenses, the BSS solution trickles

down despite of the same treatment. The surface remains unchanged when compared to the



determ ned after a CF4-plasma treatnent on the PMMVA intraocul ar | enses. The
ampunt of fluorine in the surface of a tridecafluoroctyl triethoxysilane
coating may reach up to about 1 /3 f-the anmount of fluorine which was
anal ysed after a CF4 plasna treatnent (36 % . However, it has to be noted
that a plasma treatnent |leads to a conplete transformation of the surface,
whereas with tridecafluoroctyl triethoxysilane only the chemcally active

surface regions ( e neut.ralised and irreversibl | ocked... Referrin
o t he BTN S & raToEmAs i ornREte PN K e abioti b e i PO | o e
once agaivi, Al MPHiR WllicHR Bnseb BRhirthdiGeHRANGR afd pAdIR ol EQALEbE AiRRASS Of
| OL due to a coating with Dynasilan is negligi bf)e. Differences in the AFM

pi ct ur eWithrasimpleimhieysiomueatnenly thetsurfprecqfzilone andBVAGY is ey svell  coat ed or

non- coat ed ..l enses r.eprodugi bl.y .show a conpl et el | ff n hamiour, which
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onto the surface, and fromthese droplets crystals are forned upon

evapor Afifls¥itdd Ilat er. Wth coated | enses, the BSS solution trickles down
despite of the sanme treatnent. The surface remains unchanged when conpared
to the 6 original state. A crystal formation is conpletely prevented. In

t hef pr eIﬁQB?traisJﬂVﬁﬂh’E: is@bjgdttmzﬁtwbﬂddwmeﬁhbm-4t6‘sat77aj i {5 pussiblesiith thene | enses a

surface refjnenent and passivation coul d be achieved. (th a si.nple
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PMVA. WrB}IShrﬁ&eof the original intraocular lens are maintained. Furthermore, a bactericidal effect is
achieved by the compounds coupled to the lens. The surface of the intraocular lens is
chemically stabilized. Furthermore, the inventive method may be universally applied to
several different materials, because not the material itself, but the Bronsted sites/centres

present in the real structure are used for coupling purposes.

A further advantage of the inventive method, particularly in view of the teaching of document
“770 is that by a selective blocking of the Bronsted sites/centres being insularly present on the
surface of the IOL, a selective refinement on a molecular level occurs. This results in the
advantage of a low or negligible and even excludable long term diffusion of physiologically
probably critical molecules or aggregates of molecules from the surface regions participating
in the chemical reaction. With a complete coverage having a thickness of about 10 Angstrom
to about 1um, compare for example claim 34 of document ‘770, one may conclude that a
significant long term diffusion of such substances from the coatings occurs. Furthermore, it
has to be remarked, that in the case of silicone lenses an additional layer having a significant
thickness disadvantageously influences the mechanical properties of the lens. A silicone lens,
in contrast to a PMMA lens, is flexible or can be folded up, respectively, and is introduced in
the folded state during the operation, and unfolds itself only after reaching its final position.
The high elasticity necessary for this procedure is of course altered by an additional coating

completely surrounding the IOL, and which may reach a thickness of 10 um like in 770, and



inventive nethod, different refinenents are achieved by a sinple dipping
procedure. In particular, a surface having |ow energy is attained which
prevents the deposition of cells; an7optical refinenment is achieved, in
that only specific sites are passivated, and all positive properties of
t-he original intraocular Iens are maintained. Furthernore, a bactericidal
effect is achieved by the conpounds coupled to the |ens. The surface of

the intraocul a ns is. emcgally stabjlized. Furthernore e i,nventive
ot hod ey el daTuR iy THETS fidstbed HERRaT Sereuh e RS el SFOY S nuee
not t hes@keF haly evESBlchk. but the Bronsted sites/centres present in the

real structure are used for coupling purposes. A further advantage of the
inventive nmethod, particularly in view of the teaching of docunent ~770 is
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significant thickness disadvantageously influences the nechanical
properties of the lens. A silicone lens, in contrast to a PWA lens, is
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course altered by an additional coati ng conpletel y surrounding the 10,
and which may reach a thickness of 10 .tmlike in ~770, and 7 may strongly
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devel op validations for the implant manufacture, it is essential not only to minimize the number but

also the amount of the adjuvants used, and to restrict the number of the typically necessary
production steps to a minimum, which has been achieved with the present invention when

compared for example with the method disclosed in document *770.

To summarize, the inventive method is cost effective, does not require a completely reactive
surface and does not leave reactive surfaces nor decomposition products of the passivation

media.

Thus, with the inventive method there is the great advantage that no surface layer has to be
applied, and no surface pre-treatment by etching with ozone or by a chemical priming process
has to be done, but instead the OH-groups present in the real structure of the surfaces of the
IOL materials are specifically blocked by the fluoroalky! silane compound, i.e. at the
Bronsted centres. With this, a covalent bond is formed between the surface and the
fluorosilane. The compounds coupled to the surface even not only block the surface sites
responsible for the undesired interactions, but also increase this effect in that by single
molecule parts a local hydrophobisation and oleophobisation of the surfaces takes place,
which additionally protects against the attack of above-mentioned substances and which are

therefore designated as protective groups.



cracks or may even break. Additionally, one advantage of the present
i.nvention is also that 1OL are inplants which are wused for one of the
operations nost frequently used and tgerefore have to be provided in |arge
amounts: Thus, with the inventive nethod nuch | ess anmounts of the specific
refinenment agent are used than for a conplete coating of the ICL, in
contrast to the nethod of docunent 770, also apart fromthe additional
step of the surface pre-treatnment, which is not applicable in the present
invention. Furthernore, it has been found that by using the type of

f 1 uor oalnkid fobioWAIE sbtht bxsifisled ﬁe?‘i’&vxd&f@ﬁ@mlldsﬁ%%é Rivehtith h@NRA Mg e
provi ded wi th bactericidal propérties. For reasons of batch stablllty and
bat ch coadrer.m ty, but al so for reasons of necessary process validations
for the inplant manufacture, it is essential not only to mnimze the
nunber but also the anount of the adjuvants used, and to restrict the
nunber of the typically necessary production steps to a mninmm which has
been achieved with the present invention when conpared for exanple with

t he netBxaimplescl osed i n docunent “770. To summarize, the inventive nethod
is cost effective, does not require a conpletely reactive surface and does
not | eave reactive surfaces nor deconposition products of the passivation
medi a. FEiuaplew:th the inventive nmethod there is the great advantage that no
surface Tayer has to be applied, and no surface pre-treatnent by etching
Wi th ozone or by a chem cal primng process has to be done, but instead
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i nt er acd RS andidth@ Mghty P& ®aR TR UMRIRLAESbof oT shff8e M¥ngdsn@h&ad by this

dipping procedure was done by XPS measurements. Some results are listed in the table

below:
Table 1
Content in the surface after XPS measurements in %

Material Type fluorine (F) oxygen (O)! ratio F/O
PMMA 6791B 5,2 28,1 18
PMMA 88Ti 11,6 25,1 46
silicone SD-1 11,6 25,1 46
silicone Cl10UV 3,8 31,3 12

1: in the bonding state F1s or Ols, respectively

To demonstrate the effectiveness of the fluorosilane coating with Dynasilan, cell culture
experiments with Dynasilan where carried out. These were growth experiments with rabbit

lens epithelial cells.



nol ecul e parts a | ocal hydrophobi sati on and ol eophobi sati on of the surfaces
takes place, which additionally protects against the attack of
’above-nentroned substances and which-acre therefore designated as
protective groups. 8 In the follow ng, sone exanples are provi ded which
idlustrate the invention in a non-limting manner. Exanples Exanple 1:
Using | R-m croscopy, OHgroups could be determned in PMMA as well as in
silicone |lenses. By imersion coating with Dynasilan, fluoroal kyl residues
could be coupled to the surface of PMMA | enses as well as of silicone

| enses. T )i s coating is chemcally fixed to the support and is thus highly
resistant. The anal ytical proof of surface changes caused by this dipping
procedure was done by XPS neasurenents. Sone results are Iisted in the

0o i BmpetefeRl e Fob e SO ing TRV IR G Rt i JBALET ©
experiments).
Number of cells after 72 hours

1 2 3
lens
p356+Dyna 23 89 91
p356-Dyna 275 280 244
lens
Soflex+Dyna 44 10 8
Soflex-Dyna 37 82 40
Table 3

Number of cells on the IOL types with or without Dynasilan® coating after 72 hours (second

row of experiments).

Number of cells after 72 hours Average of all
1 2 3 4 5 6 experiments

lens

p356+Dyna 46 34 132 36 96 35 64,6
p356-Dyna 320 186 110 222 95 333 188,1
lens

Soflex-Dyna 62 117 182 148 89 130 87,8
Soflex-Dyna 145 146 193 190 160 101 121,6




PMVAB8TI 11, 625, 146 siliconeSD- 111, 625, 146 siliconeClO0UV3, 831,312 1: in the
bonding state F 1 s or O1 s, respectively To denonstrate the effectiveness
of the fluorosilane coating with Dynagilan, cell culture experiments with
Dynasil an where carried out. These were grow h experinents with rabbit
l-ens epithelial cells. 9 Table 2 Nunber of cells on IOL types with or

wi thout Dynasilan(r) coating after 72 hours (first row of experinents).
Nunber of cells after 72 hours 123 | ens p356+Dyna238991 p356- Dyna275280244
| ens Sof | ex+Dyna44108 Sof | ex- Dyna378240 Tabl e 3 Number of cells on the I1CL
types Wfdinple 2M t hout Dynasilan(r) coating after 72 hours (second row of
experinments). Nunber of cells after 72 hoursAverage of al

123456experi nments

42 IOL’s made of PMMA, silicone and acrylics, coated with Dynasilan, were incubated in a
bacteria suspension (108 KBE/ml) with staph epid. (aerob) and with propionibact. acnes
(anaerob). Then the adherent germs were removed by a standardised rinsing method and a
ultrasonic treatment from the lenses, incubated after setting up a dilution series on agar plates,
and quantified. For both germs, the passivation of the lenses resulted in a decrease of the
number of germs, on silicone lenses by 54 %, on PMMA lenses by 53 % and on acrylic lenses

on 31 %.



| ens p356+Dyna463413236963564, 6 p356- Dyna32018611022295333188, 1 | ens
Sof | ex- Dyna621171821488913087, 8 Sof | ex- Dynal45146193190160101121, 6 -10
Exanple 2 42 1QL's made of PMVA, silitlbne and acrylics, coated with
DynaS|Ian were incubated in a bacteria suspension (108 KBE/fm) w th staph
epid. (aerob) and with propioni bact. acnes (anaerob). Then the adherent
gerns were renoved by a standardised rinsing nethod and a ultrasonic
treatment fromthe | enses, incubated after setting up a dilution series on
agar plates, and quantified. For both germs, the passivation of the | enses
resulted in a decrease of the nunb€ladimgerns, on silicone |enses by 54 %
on PMVA | enses by 53 % and on acrylic lenses on 31 % - 11 Cains 1.

Met hod for the passivation of the surface of an intraocular |ens, the
surface of which conprises Bronsted sites, characterized in that the
intraocular lens is dipped into a solution of a fluoroal kyl silane of the
general fornul a RAethod @HZ)le passivaiion of tie Ryrfacelof rintrapbdar lens, dheesuRfacg of

sel ected f om t he CH3, C2H5, C3H7, and the fluoroal kyl

resi dueViie F@nggﬁﬁgﬁ8ﬂggfﬁﬁ¥the series CF3(CF2),r with m= 3 to 11 and n =

0 to 4, hahrgéteRYed iHthat the intraocular lens is dipped into a solution of a fluoroalkyl silane of

the general formula
Rf - (CHy), - Si - (O-R)3

wherein the residue R is selected from the group of H, CHj;, C,Hs, C3H7, and the fluoroalkyl
residue R is selected from the series CF3(CF2)m, withm =3 to 11 and n = 0 to 4, whereby the

Bronsted sites on the surface are deactivated by formation of Si-O-bonds.

2. Method according to claim 1,

characterized in that the intraocular lens is a silicone lens.

3. Method according to claim 1,

characterized in that the intraocular lens is a lens made of polymethylmethacrylate (PMMA)

or acrylics.

4. Method according to anyone of the previous claims,
characterized in that the solution is slightly acidified and comprises between 0,5 % by
weight and 2 % by weight, preferably between 0,8 % by weight and 1,2 % by weight, of the

fluoroalkyl silane.

5. Method according to anyone of the previous claims,

characterized in that R = CF;3(CF3)s, n = 2 and R = CH,CH3.

6. Method according to anyone of the previous claims,
characterized in that the fluorine content in the surface of the intraocular lens after the

immersion treatment is between 2 % by weight and 15 % by weight.



Bronsted sites on the surface are deactivated by formation of Si-O bonds.

2. Method according to claim1l, characterized in that the intraocular |ens
Is asilicone lens. 3. Method accordipg-.to claim1, characterized in that
the intraocular lens is a |l ens made of pol ynet hyl met hacryl ate (PMVA) or
dcrylics. 4. Method according to anyone of the previous clains,
characterized in that the solution is slightly acidified and conprises
between 0,5 % by weight and 2 % by wei ght, preferably between 0,8 % by

wei ght and 1,2 % by weight, of the fluoroal kyl silane. 5. Method according
to anyone of~5the that RF = CF3(CF2)5, n
=2 and R = 7 2%ﬁgg%&r&hgdd%ggggg?ﬁg%@‘%ﬁﬂgﬂof t he previous cl ains,
char act éraraetdrized inhthiat tHeepaddivation o€ theowutfack isidone Metheutrfredeatmient.he
intraocular lens after the inmmersion treatnment is between 2 % by wei ght
and 15 % by weight. -12 7. Method according to anyone of the previous
claims, chargct erMéﬁGd'aEbo‘rJﬂﬁ% td ﬁﬁroﬂ@%ﬂh‘é%&ﬂ&u@lalhﬁe surface is done

wi t hout pre-treat nent according to anyone of the previous

cl ai s, charhetericedin dlaﬂtherBrbhmd sxmawbmﬂﬂéby SH-gwups.e formed by OH groups.
9. Met hod according to anyone of clains 1 to 7, characterized in that the
Bronsted sites are fornmed by CO02-groups.

9. Method according to anyone of claims 1 to 7,

characterized in that the Bronsted sites are formed by CO»-groups.



