Met hod of coating a hearing aid conponent and a hearing aid conprising a
coated conponent Field of the invention The present invention relates to a
met hod ofwoeato/mgsia hearing ai d conmponent. The inventi orcrux2besosomhat es to
a hearing aid conprising a coated conponent. The invention, still nore
specifically, relates to a nethod for coating a hearing aid conponent,
where the coatings are produced in a praiess conpri sing vapour phase
deposition of a netal oxide layer followed by a silane |layer. The invention
also relates to hearing aid conponents coated with the coating and hearing
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for a hear ing alflegeBRPadaBht Background of the invention Hearing aids
generally include a range of components such as housing, internal

el ectronic circuitry, transducers, sound conduits, ear pieces, swtches,

buttons, conngsPdoftHeViNvVelBofCcessories such as earwax guards,
mechani cal adaptors and FMunits. Mre specifically the housing my be nade

out of shells and further conprise battery lid, bat tery conpartment and
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15 Background of the invention

Hearing aids generally include a range of components such as
housing, internal electronic circuitry, transducers, sound conduits, ear
pieces, switches, buttons, connectors and various accessories such as
earwax guards, mechanical adaptors and FM units. More specifically the

20 housing may be made out of shells and further comprise battery lid, bat-
tery compartment and protective microphone grids. The internal elec-
tronic circuitry and the transducers may be at least partly covered by
sleeve-like gaskets providing sealing connection as well as resilient sus-
pension and the transducers may further include additional protective

25 screens in the acoustical path.

In-the-Ear (ITE) and completely-in-canal (CIC) hearing aids
generally comprise a shell, which anatomically fits the relevant part of
the user’s ear canal. A receiver is placed in the shell in communication
with an acoustic outlet port arranged at the proximal end, i.e. the end of

30 the shell adapted for being situated in the ear canal close to the tym-
panic membrane. The distal end of the shell, i.e. the opposite end, in-
tended to be oriented towards the surroundings, is closed by a faceplate



conpartment and a hinged |id. The m crophone conmunicates with the exterior
t hrough a port, which may be covered by a grid. Wereas an ITE hearing aid
may be regendsxbia®can earpiece in tegrating all parts ocamassosgoai d, a
Behi nd- The- Ear (BTE) hearing aid conprises a housing adapted for resting
over the pinna of the user and an ear piece adapted for insertion into the
ear canal of the user and serving to conéey t he desired acoustic out put
into the ear canal. The earpiece is connécted to the BTE housing by a sound
conduit or, in gase it houses the receiver, el e trlc IeagEﬁlgrh n either
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some other form of coating. WO2008/ 025355 describes a filter for a hearing
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15 water. Some of those factors may have a corroding influence; others
may cause development of an undesired biofilm or of an otherwise ir-
regular surface patina. Corrosion may be controlled by the selection of
durable materials. However the environmental factors may over time
create an unsightly appearance.

20 It is often desirable to apply a coating onto a hearing aid sur-
face. This may be a hydrophobic coating in order to improve moisture
resistance and hereby protect the hearing aid electronics. It could also
be a scratch resistant coating in order to maintain the hearing aid ap-
pearance or it could be some other form of coating.

25 W02008/025355 describes a filter for a hearing aid serving as
an earwax guard. Such filters may be treated in a coating process in-
volving an initial plasma treatment to activate the surface of the filter
element by introducing superficial hydroxyl groups before coating in a
vapour deposition method utilising silane chemistry. In order to make

30 the exterior surface hydrophobic, perfluoroalkylsilanes or alkylsilanes
may be used. The plasma treatment is particularly important for non-
metallic, polymeric substrates, which require that an adhesion layer is
applied prior to the silane coating. The substrate may further be micro-
structured prior to any coating so that the final, coated filter will be pro-



prior to any coating so that the final, coated filter will be provided with
a super hydr ophobi ¢ surface. PCT/ DK2007/ 000002 di scl oses conponents for
heari ng awvootoma7&dr f aces of which are rmade hydr ophobi c pom/papesrdsyzin ophobi c
in a proc ess involving plasma treatnent followed by attachment of a

sel fassenbl ed nonol ayer of a perfluoroal kyl silane or an al kylsilane froma
vapour phase deposition. The surfaces naé be mcrostructured prior to the
silane coating, and in order to provide superhydrophobicity a

m crostructurin tep will be ne essa before the coati ng. WO2007/ 054649
describes a prVd) i 'atﬁ“%FrEﬁ‘ﬂJr@P 'Fcﬁ&%f@ﬁiac or superhydrophilic coating.
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| ayer is then exposed to ag asma treatnment to creafe nanoscal e engravi ngs

on the surface beforWG2084{9tpAhees@ibasondieded WithracePainydreraity|
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shoul d now be provided with a coniti nuous Imwth a surface na t he
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US2005/ 0186731 t| o an oxi d ayer on a substrate,
such as a i | iasosupeahedropBpeicity i Elfaﬁasw:sumrbmimmhap@rcqfém@mam’pe used

to prevent condensation of water on e.qg. glasses, or to make a surface
highly slippery for liquids. As an example, a silicon-layer of 50-300 nm
thickness can be created on a polymethyl methacrylate (PMMA) sub-
strate by depositing silane gas on the surface using so-called plasma en-

20 hanced chemical vapour deposition. This layer is then exposed to a
plasma treatment to create nanoscale engravings on the surface before
treating the now roughened surface with dimethyl tetrasiloxane in a va-
pour deposition step. The product thus manufactured should now be
provided with a continuous film with a surface making the substrate su-

25 perhydrophobic. The method is said to be useful to both heat-labile ma-
terials, such as thermoplastic polymers, and more stable substrates.
However, considering the chemistries involved in the application of the
intermediary silicon-layer to the substrate it is unclear if this method
yields a coating of sufficient durability.

30 US2005/0186731 describes the formation of an oxide layer on a
substrate, such as a silicon wafer. Specifically, atomic layer deposition
(ALD) is employed to deposit an oxide monolayer from a metalloorganic
precursor, such as trimethyl aluminium (TMA), which will result in the
formation of aluminium oxide. For the reaction to take place the method



(ALD) is enployed to deposit an oxi de nonol ayer froma netall oorganic
precursor, such as trinethyl alumnium (TMA), which will result in the

f or mat i orwof20mlums1ai um oxi de. For the reaction to take ptamx20és2somihodof
US2005/ 0186731 relies on the use of ozone gas at elevated tenpera tures
together with the netall oorganic precursor. The nethod of US2005/0186731 is
suited for use in the manufacturing of sem conduc tors for integrated
circuits, and no information is given redgarding the hydrophobicity or
hydroph|I|C|ty of the created surfaces. U82004/0221798 relates to a net hod
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WO2005/ 121397 concerns nethods to create nu ayere i ngs enploying a
vapour deposi tityodf gatingi piceseholigh éde emten@ruesro spdue Mldpeyer cortindri t h t he
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the manufacture of semiconductor components, since the electrical
properties of the created coatings appear to be of importance. The
document likewise does not specify the exact composition of the sub-
strate though it is mentioned that the coatings may be formed on a me-

20 tallic substrate or an oxide of a metal. With an emphasis on electrical
properties other physical properties, such as hydrophobicity, hydrophilic-
ity or mechanical properties of the coatings are not mentioned, and it is
furthermore unclear what effect the formed coating has on the durability
of the final product.

25 W02005/121397 concerns methods to create multilayered coat-
ings employing a vapour deposition principle entitled "molecular vapour
deposition” with the aim to control the layer thickness, the mechanical
and surface properties as well as to provide functionality on a nanometer
scale. It was found that it is possible to convert a hydrophilic-like sub-

30 strate surface to a hydrophobic surface by application of an oxide-based
layer to a given substrate, followed by application of an organic-based
layer over the oxide-based layer, where the organic-based layer provides
hydrophobic surface functional groups on the end of the organic mole-
cule which do not react with the oxide-based layer. By controlling the



surface to a hydrophobi c surface by application of an oxi de-based | ayer to
a given substrate, followed by application of an organi c-based | ayer over
t he oxi dewbasmbirsaager, where the organi c-based | ayer precrosodsydomphobi c
surface functional groups on the end of the organic nole cule which do not
react wth the oxide-based |ayer. By controlling theprocess paraneters it
was further found that the density of fign1coverage over the substrate
surface and structural conposition coul d”be con trolled, enabling the

formati on of very snooth filns. Far uci.n rrredl oxi de | ayers,
he et hods. ofPRSO0EPELeTs hEAs withy ury oAt Fha Gt S fHrEass uch as
chl orosi | aneS,ov‘éh't¢1EeO§u&é@?(a%@e@rfédél@hassﬂr@o&@ﬁal asepbdition culdrnesn- f or use
as precursors. on reaction these chemcals wl]| efproduce hal ogen hydri des,
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or alkylsilanes in the final coating ste‘tl)ﬂ_to creat e hydrophobi c surfaces.
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trichlorosilangngy, amf ROSXEIbAIRS, FOPYsEI Y bARArsIBEUDLAT Rhclismaheqnal i ties
may al so be of a reac tive nature conprising noieties such as 3-ani nopr opyl
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pol ystyrene, acrylic or silicon wafers. However, bearing in mnd that the

reaction of tHENEHNIHES xnesNg yEriexs IDgrillseasidnes ¢ dviskargsain tf‘@r’rﬁunts of
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performed may be har to the substrate due t he corrosive nature of
HCl. On this BMEII@QH\OU‘hH"q forny of Recopisseendiog C’tl’n@r m@ﬁ@r@ﬁ”amﬁ/@ﬁfﬁ@hoxo

provi de a Coatvspgné@t d pma@d&d?@%mé.apﬁu@aﬂ%ngﬁ&&am %IsBrH%OSfE'r%ﬁc-and for

overcom ng problens re ormation of corrosiv y- products and ot her
probl ens. Thi givebpelireionpttiry adoigfies sach @t Brajninogderye dnpietigs @rodess,
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Furt hernore esi on properties of t I ng an rabrlity of
the paint Uy ferealt|typasiadnsubsyratesarsichnas staidless steel, glass, polystyrene,

acrylic or silicon wafers. However, bearing in mind that the reaction of
the chlorosilanes typically used will produce small amounts of HCl as a
by-product during the coating it will be clear that the reaction performed
may be harmful to the substrate due to the corrosive nature of HCI.

20 On this background it is the object of the present invention to
provide a coating with improved adhesion and mechanical properties and
for overcoming problems related to formation of corrosive by-products
and other problems.

This object is achieved with a coating produced in a process,

25 which is generally free from formation of corrosive reaction products.
Furthermore, the adhesion properties of the coating and the durability of
the paint or metallisation layer are improved.

Brief description of the invention

30 The present invention relates to a method for coating a hearing aid com-
ponent, which method comprises the steps of:
a) providing a hearing aid component;

b) applying an organometallic compound to the surface of the



Brief description of the invention The present invention relates to a
nmet hod for coating a hearing aid com ponent, which nethod conprises the
st eps of :waepoproavsidi ng a heari ng aid conponent; b) appl yCm®r2n08/050201
organonetal lic conpound to the surface of thehearing aid conponent using
vapour phase deposition; c) inducing a reaction involving the applied
organonetallic compound to convert it tgo a netal oxide; d) applying a
silane nolecule to the netal oxide on the surface of the hearing aid

conponent using vapour phase deposition; and e) inducing a reaction between
Che appl T ed Si Lano” oIl AR RE aiong A PSS SFRPCBOR ont 11 nks

between the silane)nmpldaeingea adctidte im®RIdhg Oedgp@Rd eFgdnent@ymbesnhy |1 nk
nei ghbouring ap plied silane nol ecul es. The hearing aid conponent nay be
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deposi tion method d)Singiutingth F&hciBRIbetivBEn @hEAPRIERT sldrneCmeRiFRRUAL t1e t he
surface of the hearing aid conponent, but the organonetallic conpound is

prefera bly applied WSt P¥SE e deap cpxplsnt liakpoSTWeIhtRalase mokaue | ayer

depo sition. During ghe tNERQetal BRRRCakyBPTH td'o%'lehﬂ? TR Rdib RSE Y §pcompound
will typically be applied at a pressure fromO0.01-10 Torr; although for

certain applicati onsPiefesianes®aleculesy appropriately be even |ower than 0.01
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around 1000C, or even depending on the nature of the substrate and
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wi Il preferablyidaKe aluminium (TMA or AI(CHs)s). Any vapour phase deposition

15 method is suited to apply the organometallic compound to the surface of
the hearing aid component, but the organometallic compound is prefera-
bly applied using molecular vapour deposition and/or atomic layer depo-
sition. During the vapour phase deposition the metalloorganic compound
will typically be applied at a pressure from 0.01-10 Torr, although for

20 certain applications the pressure may appropriately be even lower than
0.01 Torr. The application temperature may be from ambient tempera-
ture up to around 100°C, or even higher depending on the nature of the
substrate and the deposited compound. The application time will com-
monly be less than around one minute, typically 0.5-10 s.

25 Upon vapour phase deposition of the organometallic compound
or the silane molecule in the respective steps, the compound or molecule
will adsorb physically to the surface. The adsorption will preferably take
the form of a monolayer. After formation of the monolayer the condi-
tions may be modified to induce a reaction involving the adsorbed com-

30 pound or molecule. Alternatively, compounds or molecules may be ad-
sorbed which will not require a change in conditions to induce a reaction
so that the reaction can be said to occur spontaneously. The induction of
a reaction may be initiated by the application of a chemical, which will
react with the adsorbed entities so as to induce the formation of a cova-



the formof a nonolayer. After formation of the nonol ayer the condi tions
may be nodified to induce a reaction involving the adsorbed conpound or

nol ecul e.wll2osvnadisvel y, conpounds or nol ecul es nmay be adtasebesthsedvich wil |
not require a change in conditions to induce a reaction so that the
reaction can be said to occur spontaneously. The induction of a reaction
may be initiated by the application of a_chemcal, which will react with
the adsorbed entities so as to induce thé formation of a coval ent bond
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t he thickness of the l[ayer is between he organonetal |1 ¢ conpounds

appl i ed in therdarypyetrdliccompoyead |adérﬁqbé9<ﬂUef&h’d”Idh'é'nIGa@éﬁ@’f@nc@nform | ow any
desired pajg erd"me'fé%roﬁd‘@% Fep e%?é@%wp%)éa{éaggﬁht@ﬁéekﬂ@bsqt ff sS8Mie BBLAl S MRy

be used to create a layer alternatin oxi des of the netals,

whi ch al t er natduegtipby druldmiayere Ocﬁfmﬁﬁré @dfe ad dherfedly eptovidd @kﬁ@@é@b The
organoretal | i Cthfc?ﬂ@&“&d&e”mété?eox%‘é %g%?dlnsé“ﬁpef%ﬂ%g érﬂﬁ’oduﬁ%‘r‘n'ttthé“ﬂhﬁﬁ?-at' ”tg of

net al oxi des contaln ayers of ['um ni um oxi de and i con oxi de
| ayers of al uriiesh uh togi l@gerisdbeiwdenod-2kinle Inexd eMen rb@reopretftrée@m

t hi ckness, a”%otdhﬁehﬂ‘éf%”tth' gbg\ﬂof‘ eni%?/ﬁ? |l 5- hg‘nﬁﬁ‘d to a specific

nunber of lay ers. s a e scope of t invention to build
| ayers of Metal oxi dﬂwe:omaa\omatglhmomnqmdsmmhdﬂfni &he atepsetegidsnoti e

addition to T'\@érﬁ&%l, and the layering can follow any desired pattern. For example,

compounds based on two different metals may be used to create a layer

alternating between the oxides of the metals, which alternating layers

may be of the same or different thicknesses. The organometallic com-

20 pounds may be selected such that the resulting coating of metal oxides

will contain layers of aluminium oxide and silicon oxide; the layers of

aluminium oxide and silicon oxide need not be of the same thickness,

and the invention is not particularly limited to a specific number of lay-

ers. It is also within the scope of the invention to build layers of metal

25 oxide containing more than two different metals; in addition to TMA and

silanes, relevant organometallic compounds may be diethyl zinc to pro-

duce a zinc oxide layer or titanium alkoxides (Ti(OR)4) to produce a tita-
nium oxide layer.

Layers of silicon oxide are preferably provided by applying 1,2-

30 bis(trichlorosilyl)ethane to the surface of the hearing aid component us-

ing vapour phase deposition and inducing a reaction involving the ap-

plied 1,2-bis(trichlorosilyl)ethane to convert it to silicon oxide. 1,2-

bis(trichlorosilyl)ethane will typically be applied to a metal oxide surface

formed in step ¢), and following the conversion to silicon oxide another



silanes, relevant organonetal lic conpounds may be diethyl zinc to pro duce
a zinc oxide layer or titanium al koxides (Ti(OR) 4) to produce at ita nium
oxi de | aywo.20l0zes1s of silicon oxide are preferably provcamk2gs/sppiyi ng
1,2- bis(trichlorosilyl)ethane to the surface of the hearing aid conponent
us i ng vapour phase deposition and inducing a reaction involving the ap
plied I,2-bis(trichlorosilyl)ethane to cgnvert it to silicon oxide. 1, 2-
bis(trichlorosilyl)ethane will typically®be applied to a nmetal oxide
surface formed in step.c) gnd follomﬂﬁg t he conversion %o si licqn oxide
BFREY

anot her | ayer ofY$fe?faMes Yadedhee ByyrePsabagisigPs P89y dRd ¢) . In
a nul tilayeringupilfeesy protekyiingimgt kil axees of ni@hfloxd devaaver al
such silicon oxide |ayers may al so be forned between the nmetal oxide

| ayers. The cSAENRYiN PHES HBWS1H2%idse 8RPBHBRE TXWERRIIERABEIR! OXIdE na ture
to nake the fijg@drscoating hydrophobic or superhydrophobic. This may be
obt ai ned using a silane nolecule conprising a perfluoroal kyl noiety or a

f1 uor oal kyl> noi ety. Théceathtepetiehewditfbal PePRNtJE P Eie6RRI¥ At P31 ng

si | ane nol eculigrd $o RBRKE UAE ARA Ydoating CRY AopROBIANG §lEEHRY dropghbBic. Mligvant
fl uoroal kyl - or perfluoroal kyl conpounds nmay, for examp b

l e, be
per f | uor ooct yIMaY ke oBFaIREd distnq POTENLMelRFWHa | Y oRiiISiRges PRITYPreakyl - or

decyl groups Gasiey) BEadRbrodlPehoty fInU@blderal UMbstimeAt tRE pBRtiofBMm
possi bl e. Hydrophobicity or superhydrophobicity may al so be provided using

a silane nol ecoMPrging dlergl mHarHs & teslivorprgeri Fichiersianernéldidane

mol ecul e nRy adp@r PEIARR fIESoRh/NIoAPYNAPOHKy IPRRRSHRROSLY! it &BfRod.
Preferred methods for application of the silane nole cule are nolecul ar
vapour deposi tAlenbamerfueepetyl djeromspare (FARS) Pritoehliorrgilnaeapith eat i on of

an or ganomet alih-co,c BERAUAGUAR Lak AR N BhbkA®f TRIANCCHIR LbhG BRATI Ng

§
ai d conponent y be treat eg to m structure the surface. :
process of then@xigenirnssipgs Hydrophebicikympriuperhvrophelicitf naasothauct uri ng

the exterior SHEUAGE Sind HechER! kil RTBRGPhaR Altnbh ARBINA BE- the

organonetal |i ¢ conpound.” Any procedure ca providing a
m crostructuren® the surface is

The silane molecule may also be applied using any vapour phase
deposition method. Preferred methods for application of the silane mole-
cule are molecular vapour deposition and atomic layer deposition.

Prior to the application of an organometallic compound and for-

20 mation of the metal oxide, the hearing aid component may be treated to
microstructure the surface. Thus, the process of the invention may fur-
ther comprise the step of microstructuring the exterior surface of the
hearing aid component prior to applying the organometallic compound.
Any procedure capable of providing a microstructure to the surface is

25 relevant for the present invention. Laser processing of the surface using
lasers such as CO; lasers, excimer lasers, diode lasers, fibre lasers, solid
state lasers, such as Nd:YAG, picosecond lasers and femtosecond lasers
is especially relevant. Other processes, such as microinjection moulding,
or those used in the fabrication of micro/nano-electronics or mi-

30 cro/nano-electromechanical systems as well as other etching or electro-
chemical processes may also be applied.

The component for a hearing aid may also be provided with a
number of through-going pores, the largest cross-sectional dimension of
each of the pores being smaller than 200 pm prior to applying the coat-



rel evant for the present invention. Laser processing of the surface using

| asers such as CO2 | asers, exciner |asers, diode |lasers, fibre |asers,
solid stawve besarsas such as Nd : YAG picosecond | asers aou/fiesisasemand

| asers is especially relevant. Qther processes, such as mcroinjection

moul di ng, or those used in the fabrication of mcro/nano-el ectronics or

m cro/ nano-el ectronmechani cal systens as_well as other etching or elect ro
chem cal processes may al so be applied. The conponent for a hearing aid may

al so be provided with a nunmber of through-going pores, the |argest
or 05s- sect | ondNddil HErRSA i dwiFelb NeHE GEFESceT URENEONSt HAgNO mm

prior to appl ¥idH 10re200qhh,Nbtholiy® RAEESIzEE ble éhé@icﬁﬂtérﬁﬁlheé@. Thus, the
cross-sectional dinensions ran_gllén from 100-200 nm alt Olé%h ot her sizes

are al so cont énpinededf. thenifyenti Y RP S9MPHee the SftR 8h PREY NG tRenpri se

the step of peidapihgt 4iBdcdrifomarr WRE Rindn@AFPOMEIEh Wokdy. arHis!paeforadorsuch
pores. This_ perforation may be provided using any suited nethod, for
exanpl e st ahpi@Y BEI REVIdedotyRd BNy Liiedomeroh fOE SXPOYRE STAMEE MRS The

perforation majralghothe cBFPoheRE o doRthdrRersdBtratd. OthavigePropatidh hagers as

COX2 | asers, exciner |lasers, diode lasers, fibre lasers, solid state |asers,
such as Nd: YAQ'ShPe psevdnd UshskelesenablafientwEe evet lasgsers COv las&Bnf¥ct i on

moul di ng of subgktF abgssMByokd KBYESE Mftel flsR¥aNLolideRsRdifGron slibe sature of
the surface of the hearing aid com ponent it may be advantageous to apply a

treatment wit NEXAGxy gsaspioasheazasorntlo fepfRsecand otasers.t MiCoiyjadMfet al | i c
conmpound.  {lg e%H@IBan%f@hb%&a?cﬁsY&%? IR ARBpdMd|byartt  oduce hydroxyl groups
into the surface, which may then be reacted wth the organonetallic
conpound to form a neerRgnNing @8 thgyratugmohthmsyyags ofkdg hepringeaidusomace.

Treat ment wi t han,oxygen, Bhasi ;'tﬁ&)ébrugft%r Eﬁﬁ%v@%%éthﬁan?%ﬁﬁ s bx @é’rﬁr of

the surface of the heari'ng aid 8 onent conprises a polyneric erial,
though it may RED2 i el apfdigation oprtbewcateracEdi corgprownd: Bigafraget wi th an

outer | ayer of,,fELAl o Ao ALy WHL AkiolSES Py bHf o bYRER 8 tnB A5t an oxy

gen plasma may al so enpl oye he invention el ates to a conponent
for a hearing vehidh pnay then be reacted with the organometallic compound to form a

metal oxide layer covalently linked to the surface. Treatment with an
oxygen plasma is preferred when the outermost layer of the surface of
the hearing aid component comprises a polymeric material, though it
may also be included for producing a coating on a surface with an outer

20 layer of metal atoms or a metal oxide. Other types of plasma than oxy-
gen plasma may also be employed.

The invention also relates to a component for a hearing aid pro-
vided with a hydrophobic coating comprising a layer of aluminium oxide,
and a hearing aid comprising a component provided with such a coating.

25 Such a coating may be provided with the method according to the inven-
tion. The surface of the component may be essentially entirely coated
with the coating or it may be intentionally partially coated with the coat-
ing. A component with a coating of the invention may comprise an outer
surface of a polymeric material. Any polymeric material is appropriate,

30 although in certain embodiments materials such as polyoxymethylene
(POM), acrylonitrile butadiene styrene (ABS), polycarbonate (PC) or a
blend of ABS and PC known as ABS/PC are preferred. POM is also known
as Acetal plastic. Further relevant types of polymeric materials are cellu-
losepropionate (CAP/CP), methyl methacrylate acrylonitrile butadiene



vided with a hydrophobic coating conprising a |ayer of alum nium oxide, and
a hearing aid conprising a conponent provided with such a coating. Such a
coati ng e 2om/qrsaei ded with the nmethod according to thecirmoos/isezva The
surface of the conponent nay be essentially entirely coated with the
coating or it may be intentionally partially coated with the coat ing. A
conponent with a coating of the invention may conprise an outer surface of
a polynmeric material. Any polyneric mate]rrh al is appropriate, although in

certain enbodi ments materials such as pol yoxynmet hyl ene (P acrylonitrile
but adi ene st yreHENEARE)ES)p M g8 {5t ﬁ'\ﬂ)é}”o\éhsgctﬂ Y?c?téff %@ aoﬂfjdg‘P’C known
as ABS/ PC ar e |phmetg Imedthabifates(FMMEAR) . KO Q¥ paneAE Qi atha&llicCoutedIsUher

rel evant types of gol nmeric nmaterials are cellul osepropionate (CAP/ CP),

met hyl net hacr’§fat FPBFAAT AL dOh e dMUFEQT rRMe tYRAEE) TER) f%‘é)ﬁ e (PA),
thernopl asti c patagPueméBRIJumnss srekl rediRldss BRddagsid! aihveer( PALm ér

conponent with a netallic outer sur face is also appropriate for the
i nvention. AnYitRYive afe pesfalreday be coated, but netals such as steel,

stainless steel, golthe fiveWBbn dMAFdIANEEETa heddit HIB 8BpRsiRE &f h&skingThe
invention also relates to a hearing aid conprising a hearing aid conponent

coated w th a d$&PMRENERtEIAILH Y itho CRRIINGPERABN. IOANEURYSEIONaspect of the

invention is a coati RGuftREr @sPEATdMPedinde REEP X 8Ndoat RSP nEASGRRI I Ng 'S
produced in a process conprising the steps of: providing a hearing aid

conponent ; apploVIRRCaE WheRHb RS 6PLNY SAPHPEUERH trba tPhecess ravatrisiig

hearing ai{fhc gft using vapour phase deposition; inducing a reaction

i nvol ving the appl1ed or_g_anomat allic conpound to convert it to a netal

oxi de; appl yi ng a-si PsddinglekearEng aidigeanprstealt; oxi de on the surface of the

hearing aid conponen ' V! Fhasicd b h® N ' i B¢
reacti on between thetagggﬁbg& S?F%%]ne ol elguﬁﬂﬂggg cftphg arrﬁ;}l_wég?dggtigeform
coval ent |inks betweé&garing agl feMpondltasineapeit RivserePabitioni de and/ or to

covalently Iink nei ghbopidg @RetibEdnsilABeHPP LGS L8rganometallic com-
15 pound to convert it to a metal oxide;
- applying a silane molecule to the metal oxide on the surface of
the hearing aid component using vapour phase deposition; and
inducing a reaction between the applied silane molecule and the metal
oxide to form covalent links between the silane molecules and the metal
20 oxide and/or to covalently link neighbouring applied silane molecules.

Detailed description of the invention

The invention will be readily understood from the following de-

tailed description in conjunction with the accompanying drawings. As will

25 be realised, the invention is capable of other different embodiments, and

its several details are capable of modification in various, obvious aspects

all without departing from the invention. Accordingly, the drawings and

descriptions will be regarded as illustrative in nature and not as restric-
tive. In the drawings:

30 Fig. 1 illustrates a traditional Behind-The-Ear (BTE) hearing aid with a

sound conduit;

Fig. 2 illustrates a Behind-The-Ear hearing aid of the Receiver-In-Canal



Det ai | ed description of the invention The invention will be readily
understood fromthe following de tailed description in conjunction with the
acconpanywogotiveavdings. As will be realised, the inventi eoTipk20esbioe of
other different enbodinments, and its several details are capable of

nmodi fication in various, obvious aspects all w thout departing fromthe

i nvention. Accordingly, the drawi ngs and descriptions wll be regarded as
illustrative in nature and not as rest ril tive. In the drawi ngs: Fig. 1
illustrates a traditional Behind-The-Ear (BTE) hearing aid with a sound
conduit; Fig. 2 ill d&{¢hb®§’a Behi nd- The- Ear hearing aid of the

Recei ver-In-Canal (RLC) type; Fi 3 illustrates an In-the-Ear hearing aid,
Fig. 4 illustrad: é'ﬁ"séﬁgéindU%PﬁTquir&a”@giEI'Eust rates mounting of an
earwax barrier_elenent and a standard earwax guard in the interior of a
hearing ai d cdipchertustigtes @B SrYVesOHat%s a BTE hearing aid with an FM

unit; Fig. 7 sho schematic diagram of a typical system for vapour phase
Hoposi t1on. |11 r Her I ErAES B g A TN A e eletan BT SANGRK 1 er e
used in thesdefiniticafwek gubRl imikenhie?orare R siedohipdnkatf ol | owi ng. A
"conponent for a hearing aid" may be any individual conpo nent used in

manuf act uri ng Rg.reanilngraaesa EECeath@IbSIiBgan FPAEHIRYS, shells, internal
el ectronic circuitry, transducers, faceplates, grids, barriers, hooks,

lids, battery R@mparshowsizsscHeuidtaNGiageah tof ke pidah By fehatPvapodephesd or s,
sound conduits, electrical wires, ear pieces, earwax guards, FMunits etc.,
or the conponent mayf'€RPEHCBe an assenmbly of several such conponents, or
even an essentially fully assenbl ed hearing aid. A conponent may range in
conplexity froman individual elenent created froma single material, such

as a polyngy, a netain ofderaftPhiiire AMPT Ohil icCpFREAf iiMantiod EHefBMS
conprising several di ffe&ent SLrjch materials as well as incl|luding nmechanical

and/ or el ect r Si5e€ P e dednikippaf dge invention are explained in the following:
A "component for a hearing aid” may be any individual compo-

nent used in manufacturing a hearing aid, such as housings, casings,
shells, internal electronic circuitry, transducers, faceplates, grids, barri-
15 ers, hooks, lids, battery compartments, buttons, switches, manipulators,
connectors, sound conduits, electrical wires, ear pieces, earwax guards,
FM units etc., or the component may also be an assembly of several
such components, or even an essentially fully assembled hearing aid. A
component may range in complexity from an individual element created
20 from a single material, such as a polymer, a metal, or another appropri-
ate material, to elements comprising several different such materials as
well as including mechanical and/or electronic functionalities.
Fig. 1 illustrates a traditional Behind-The-Ear (BTE) hearing aid
100 comprising a variety of components that may be advantageous to
25 coat. These components include at least a BTE housing 101, a sound
conduit 102, an ear piece 103, an adaptor hook 104, a volume control
105 and a power switch 106.
Fig. 2 illustrates a BTE hearing aid of the Receiver-In-Canal
(RIC) type 200 comprising a variety of components that may be advan-
30 tageous to coat. These components include at least a BTE housing 201,
an upper housing shell 202, a lower housing shell 203, a battery com-
partment 204, a microphone grid 205, connecting means 206 providing



Fig. 1 illustrates a traditional Behind-The-Ear (BTE) hearing aid 100
conprising a variety of conponents that nay be advantageous to coat. These
conponentwoiomluadmeéat | east a BTE housing 101, a sound eomax2vosldaoian ear
pi ece 103, an adaptor hook 104, a volume control 105 and a power sw tch
106. Fig. 2 illustrates a BTE hearing aid of the Receiver-In-Canal (R C
type 200 conprising a variety of corrpone];ts that nay be advantageous to
coat. These conponents include at | east BTE housi ng 201, an upper housi ng
shel | 202, a | ower housing shell 203, a battergacomﬁ%artrren

m cr ophone gr itHe SRCTIER) HRBREFURY hetiyfenoths BI0PEFAgEYd A%etis el@gqrrcal

connection betiygenot i Bire howmehna020dn@rdnhé@ire] @ebhs 0ak preadsngdthd he wire
el enent 207, and connectlngoneans 208 providing the electrical connection

bet ween the RIICHROER FYEFHORNRFIMGENetse REE RAUSINER 990 aNE HEewRIFEtiEPEment

207. Fig. 3 ilhtasd sradneswird eldmmditeedar (1 TE) hearing aid 300 conprising a
vari ety of conponents that may be advantageous to coat. These com ponents

i ncl ude at ?east an E'?E3§|ﬁeﬂtﬁt9-‘€)§n Ia-tha {Eérr (ITE) (nequipa it 380 \FMRFSINGnt r of

303. Fig. 4 ild yshiétiFcormpirntenaUaag b‘éoéh\ﬁé‘hw_:{éo%'srtg Rt CPRARXCIMR i er
el ement 401 and a tubul ar el ement 402. Fi ustrates nounting of both

a recei ver earRRERNERINEIUSE | lgagtmn hT(ElS%'dg% hptkay iiaPd andm valsmie a

hearing aid cogpeienpszhousing 501. The receiver barrier elenent is nounted
on the output pipe of the hearing aid receiver 502. Fig. 6 illustrates a
BTE housi ng 600 conpfigsifndlusHaiad aRoareex gweid B wenpiiahtayesls™ o coat .

The FM shog, 6GhrhascRdiRR #1715 1693at BRindiRucadapted for a variety of

di fferent hearing ard housings and ower part 603 that contains the FM
unit. Fig. 7 shows afigchetusirates zﬁ@@lalﬁf‘(gf of hojhi x decelyet earwax baspeur phase

deposi tion. T@erﬁ@ﬁ{ a6¢ dHd &n Ce% ‘%_;Wg é}%oamgﬂéré %@arﬂﬁ% i %Qnrb%néﬁ{ erred

to as a "hearing aid sur ace earing aid ce may be a ne
housing 501. The recerver barrier element is mounted on the output pipe

of the hearing aid receiver 502.
15 Fig. 6 illustrates a BTE housing 600 comprising an FM shoe 601
that may be advantageous to coat. The FM shoe 601 has an upper part
602 that may adapted for a variety of different hearing aid housings and
a lower part 603 that contains the FM unit.
Fig. 7 shows a schematic diagram of a typical system for vapour
20 phase deposition.

The surface of a component for a hearing may also be referred
to as a “hearing aid surface”. Thus, a hearing aid surface may be a me-
tallic, plastic, metallised, painted or otherwise coated surface. Some sur-
face materials may advantageously be subjected to a plasma treatment

25 to activate the surface by introducing superficial hydroxyl groups before
coating in the vapour phase deposition step. The plasma treatment is
particularly important for non-metallic, polymeric substrates.

As used in the context of the present invention, the term "va-
pour phase deposition” refers to a range of techniques for coating a sur-

30 face with a layer of molecules. In general, vapour phase deposition com-
prises a step to deposit molecules of an appropriate reactivity from a va-
pour phase onto a surface followed by the induction of a reaction to al-
low the deposited molecules to react with neighbouring deposited mole-
cules and/or with chemical moieties on the substrate surface. The de-



tallic, plastic, netallised, painted or otherw se coated surface. Sone sur
face materials may advantageously be subjected to a plasna treatnent to
acti vat e wbeosunfsaee by introduci ng superficial hydroxylPcgmxepss/iseioor e
coating in the vapour phase deposition step. The plasma treatnent is
particularly inportant for non-netalli c pol yrreri C substrates. As used i n
the context of the present invention, term "va pour phase deposition”
refers to a range of techniques for coat]| g a surface with a | ayer of

nol ecul es. I n general ragour has dep?5| tion comprises a steghlto deposi t

mol ecul es of S&Sﬁr’%\ﬁf‘rﬁ ¥ LRl the {87 Of AIRPIECYAT PRRnCIPYRIs 8 &Re SNisksur f ace

fol l owed by thrskriluskiigferohad doBRepbid th Gederal Infedes. dopoekbegidref ecul es
to react with nei qhbourl ng deposited nole cules and/or with chem cal

noi eti es on t t?e”%?ﬁé{'?raf'@nﬂ?ryﬁéd% a ¢7&2alRp sl vesrnalrsr Merglavgak SN f or m of

a mol ecul ar MBRYLAY Rith HicknREsds bf floreamhanWUne A IdAYAT [alfBY ntl) besdpend to
several nol ecul es. One exanple of a nolecular nonol ayer is a so-called

sel f - assent? ecPtROMYI té‘?e?'”‘(‘@ﬂwouiéﬁB‘P%t'Q\ﬁ‘ ©h t*ﬂ%l‘%%@ﬁ%s%re@eolﬁyﬁfﬁ B3y one

mol ecul ar | ay&iresf@Y et sajrehtiBY dbpssito el LA QUSscdBBRS iHduefo®lof e
| ayers, or the [ayers may be created by the sequential deposition of, and

subsequent i ndsEPNoRefedne severanMasolRvers: SeVerAltYRBhAfayeRar BB al

types of vapouyeppbRida rﬁ@ﬂfb%lbtdrerknﬁ%hﬂ%e%rrﬁ éﬁ%ﬁ% dHerhiBS Aipbur Sp- as
chem cal vapour deE)o sition (CVD), atomc deposition (ALD), nol ecul ar

vapour deposi it (GXB),, atomyoayepHaaesiEen t(é‘xé) rae@ﬁv@rwap@w @eRasiign etc. I n
a preferrefh eW)”%bo&P%h\éé@%rtawaéﬁ‘orﬁ'@p@?&ﬁ lert‘aﬁf eEé‘eInpéep?%FErrédwem' on

is the type known ‘as nol ecul ar vapour deposition. This nolecul ar vapour
deposi ti on nmayerapent dhe vppeer p@a%@mltm afntwpreégpbme(ﬁnaon duthe as an

WD- 100, /D 100E @oVDscl 3ol tiBP (S DY adRRISH Mher ARIEURIUIBBoLAC, (San

Jose, CA, USA I'S apparatus 1s capa of per rm ng at mc | ayer
deposi tions t dlepositionh@areariropsiatgly beardringmegnid anilVRrepearateat sieh al so

Deeet Fan and i AEHIG0, PRELSCOE anvolamaobR o ROpS Mickenglr
"or ganonet & | itoresohpoUsan Joseufder$3Aodhes eonpadngl is @ro capable of per-

forming atomic layer depositions to form the metal oxide coating, and

this embodiment is also preferred. In yet another preferred embodiment

both molecular vapour deposition and atomic layer deposition are ap-

plied in the coating step.

20 By "organometallic compound” is understood a compound com-
prising a metal atom covalently linked to a carbon atom. For use in the
coating of the present invention trimethyl aluminium (TMA or AI(CHs)3)
is an especially suited organometallic compound, although as will be
clear to those skilled in the art several other organometallic compounds

25 may be used. Typical metals found in organometallic compounds include
aluminium, gallium, indium, and also transition metals, such as titanium
or zinc. In the context of the present invention, compounds comprising
semimetallic elements, such as boron, silicon, arsenic, and selenium co-
valently linked to a carbon atom are also considered organometallic

30 compounds.

The reaction between TMA and hydroxyl on a metal surface may
take place according to the following reaction, thus corresponding to
step b) in the method to produce the coating of the invention:



prising a metal atomcovalently linked to a carbon atom For use in the
coating of the present invention trinmethyl alumnium (TMA or AI(CH3)3) is
an especiwbl2giosurgied or ganonetal | i ¢ conpound, although asTwir2bodnsomhear to
those skilled in the art several other organonetallic conmpounds may be
used. Typical netals found in organonetallic conpounds include al um nium
gallium indium and also transition nmetals, such as titaniumor zinc. In
the context of the present inventi on co]rf{)ounds conprising semmetallic

el ements, such as Air on | l'i con, eni c, ﬂd sel enj ym cq vzl ently |inked

to a carbon atoma Czﬂ%-’b Q?oﬁ's%f@r"éés orgardi?iGHsd Bnothad9d) The react i on

bet ween TMA and hydroxyl on a netal surface may take place according to the
foll owi ng reaction, thus corres ondln to step @2( in the nethod to produce
the coating of the i ReSsHPHAUENE GERY @?Y«thﬁlﬂ ¢ Paqe peardng ook 2 (s) +
CHA (g) The suybgsdingneadi®p c) nay then t ake place according to the
followng reaction: 2 H2O(g) + MOAI(CHs)2 (s) (r) MOA(OH 2 + 2 CH4
(g) In these reactions "M denote a netal, "(s)" indicates atoms on the

surface of a subsbr (gyand M@hl(dk%&g(rs?aw M-GRAROWS, OF y@QL{P)EQase. The

| ayer thickness of the al um ni um oxi yer thus produced wl
approximately 1 A According to a preferred enbodi ment of the invention the

organometal | i c conpoypghdss r[LNA; &r@' (PHERte- a %alhaﬁs)b‘?ﬁcﬂcit‘égrh(io%@ &g

especi al | y advant ageous conpared to usin tétrachl orosilane (S Cl4) as
a precursor, WhecsHrfRes ebmrsnbsiraigéermnenp (Iggﬁ /d@ferh toha pASENUSAPT vapeur r a
chlorosilapg isheel | known for producing Iayers of silicon oxide on sub
strates. Such 'processes typically involve vapour phase deposition of the
sil ane on the subst rEieldysr lthigkaedsyofatheclgmiiniim oxidenaeen thusepraddesdbed

| ayer to the qQxide. thigs process involves the formation of hy
drogen chl ori %h?ﬁ& ngggtﬁgaf;}t&l on product, which is known to be highly

corrosive. The corroAtapirdipgotfo pigrefegrest ehitmgiment bbtthe fioventin twmped sub
ganometallic compound is TMA (AI(CHs)s). TMA has been found to be es-

15 pecially advantageous compared to using e.g. tetrachlorosilane (SiCly) as
a precursor, which has commonly been employed in the prior art. Tetra-
chlorosilane is well known for producing layers of silicon oxide on sub-
strates. Such processes typically involve vapour phase deposition of the
silane on the substrate followed by a reaction to convert the adsorbed

20 layer to the oxide. However, this process involves the formation of hy-
drogen chloride (HCI) as a reaction product, which is known to be highly
corrosive. The corrosivity of HCl is problematic both for the coated sub-
strate, the coating itself and to the environment in which the reaction is
performed. In contrast, reacting adsorbed TMA with water to form an

25 aluminium oxide layer as is done in the present invention will result in
the formation of methane (CH,4). In comparison to HCI, methane is prac-
tically inert and its formation will not cause any problems related to cor-
rosion.

The term “precursor” as used throughout this document gener-

30 ally refers to molecules or compounds taking part in chemical reactions.
Thus, TMA, water, silanes etc. may all be considered precursors, al-
though the term is not limited to these compounds.

It has furthermore been found that a layer of aluminium oxide

formed on a surface in a coating of the present invention provides im-



strate, the coating itself and to the environnent in which the reaction is
performed. In contrast, reacting adsorbed TMA with water to form an

al um ni unwoxntheo1bsager as is done in the present inventi egTmK2osrEss20lt | n
the formation of nethane (CH4) . | n conparison to HCl, nmethane is prac
tically inert and its formation will not cause any problens related to cor
rosion. The term "precursor"” as used throughout this docunent generally
refers to nol ecul es or conpounds taking rt in chem cal reactions. Thus,

TVMA, water, silanes etc.. all be considered precursors, a | though t he
Lerm s not | iAFPYEN H0DCHABEtBERPIURIENETTONAEOTHIA AE ORes bRt ollbd ¢ hat
a layer of al uRkrpregamXhdenticr Rdnfitalcoadé 186 fofmad Gealedd tid stifgcdr esent
i nvention prOV|des i mproved adhesi on between the outernost coatln% and the

substrate. | rPf{the NSPERERAIC FRveRPFInSYhsEratePar tBRisHRNE BYEF NdfetXBet ween

the surface Ofrldr%rﬂ'é%érmé‘;gtl@ér@f&@%@é‘ﬁje%mﬁdr@é 8n apghddién %ykaﬁ’nel'Hls'iyer on
t he exte rior surface may therefore al so be described as an "adhesi on

layer”. This fB&#RS thak ”i%én‘%'r'é{ AXidsiqyer| sgues derqience bishalnerdtnaf

strength of bigigdiRg dPfint 38asé IR thayehebfinkRd REATIOR@NEI SbresurRaNEN |
conpared to a situation where the silane |layer was applied directly to the

hearing aid céﬂﬁH@H@ﬁtWhWtW@ﬁ”a@él 'ﬁﬁe'b&ﬁ’@ﬁcpﬁﬂ}'eﬁrﬂ/rﬂﬁélb’ttioctheahe@rmﬂ)laiﬂ it thus

ap pears that é%)‘npﬁméht)ym&o%tfﬁ‘élﬁé H&&h@leb@%fmsb%lch%}‘%eoﬁw&htrﬂ% ghum ni um
oxi de, the durability and mechanical stabil t he hearing aid

conponent, andPS@kefkItob: €FTPIYBd e HIGtAlgOHAE, ad%ieﬁlpndﬁ‘é%f,l’ﬁélch RS FVEUN- W t hout
bei ng boungh by, HNeQr¥, t'hE Héra%ﬂﬁf“érﬂnt ‘?ﬁ'ecth'éﬂkai Ricsbilith BF QH?dhfégrhfgs'aﬁH"

additionally inproves eneral nmechani cal properties o coat ed
substrate, so qomorlent,sanﬁl ergfoce Ak thio heaning pish Al atse bﬁclmr@Mﬁﬁ‘rg and

simlar physical chapesgedeid b&ﬂ ﬂiyﬁ%ﬁélibé' WV%”E;B&'&IétES the rfh sSiphane

nol ecul e" descri bes a corrpoun represente e_general
fornul a: R4Si ,pranes adresiary abéltnonéllxsmrqyleSdhe foenera mr@@ht,cal prﬁﬂeéitl¢33s. In

some enmbodi mengs, elhgoét'feldagﬁbﬁpét@(:@o tﬁ?cytmg ﬁ@nﬁm&t@ﬁnésm@%ﬁiegs%ntv‘fberei n Rl

are noi eties capa form ng coval ent
15 scratching and similar physical challenges.

In the present invention the term “silane molecule” describes a
compound, which may be represented with the general formula: R,4Si,
where R may be the same or different chemical moieties.

In some embodiments the silane molecule may be denoted as

20 (RY)3SiR?, wherein R! are moieties capable of forming covalent links with
neighbouring silane molecules or hydroxyls present in a metal oxide un-
der appropriate conditions, and R? is an alkyl chain, which may comprise
any desired functional group or groups. In preferred embodiments R! is
chlorine, methoxy or ethoxy.

25 The functional groups of the alkyl chain R*> may serve to make
the coating hydrophobic, hydrophilic, positively charged, negatively
charged or to provide chemically reactive groups. Hydrophobic alkyl
chains may for example be underivatised alkyls, or they may be per-
fluoroalkyl chains. Hydrophilic functionality may be provided from hy-

30 droxyl groups on R? If charged functionalities are desired, negative
charges may be obtained from carboxylate or sulfonate groups, and
positive charges from primary, secondary, tertiary or quaternary amines
attached to R?. Reactive groups may be epoxies, such as glycidyl moie-

ties. It may however be necessary to supply the functional group or



nei ghbouring silane nol ecul es or hydroxyls present in a netal oxide un der
appropriate conditions, and R2 is an al kyl chain, which may conprise any
desired fwocebiccnasicgroup or groups. | n preferred enbodiPocemio0iRlosnm1

chl orine, nethoxy or ethoxy. The functional groups of the alkyl chain R2
may serve to make the coating hydrophobic, hydrophilic, positively charged,
negatively charged or to provide chenicg{ y reactive groups. Hydrophobic

al kyl chains may for exanple be underiv sed al kyls, or they may be

per fl uoroal kyl chai ns, ro ¢ functionality may be provided from

Pyar oxyl g ougouRs Rbing Sk ChmiadC it prasRaRa ol Pae ol P eVRBGat | ve
charges may benpihaengsvditem poyrenydtaireolthessllahenabrcdlceUpRis igRdpgosi tive
charges fromprinmary, secondary, tertiar guat er na%q am nes attached to

R2. Reactive iRlpEIR@tH@ é?ﬁ?xite§ agnﬂ){%ﬁb@%%)ﬂyd hdliq pechargedry

however be necfisieaky. Tie ﬁé’@l@k!ﬁuémglléﬁmﬁfeﬂ&mﬁés WitR WRotCEVO wPsus istdisy al kyl
chain Rz with protective groups in order to prevent or mnimse unwanted

pol yner i sat? orfostePRlgted iaHie Risseetinvention; Alternaliyply, sHel fyngtionalides i n

case it is ai mRey bio B LOGUREd Bydiaphéddingakith RAsIERE MRIRLIEEarriRg dise of
such silane nol ecules with protective Igrou ps is also contenplated in the

present i nventrieé‘FF'VGAg'ToélrpnétJFr\‘/éF)? gl¥cign euBR Yo rradi theBdeaelNhi® 9Kt t ached

by first reactying au S;Fbr%pﬁla{ém@ad@hlt%ulhﬁro%&é Xh8HeRirk8 athkehditPUpp- such as
a glycidyl or epoxy, and then reacting this group with an appropriate

reagent to i ntPYdRFEYingaldshpieg manden exainpleybe FaRsked ity pydlaephilery |
chai ns may; d ofs @K HPhmiNes rs‘%ﬁ&ﬁ & %!Ycéﬁblﬁ“ﬁr'a?é’rpm%‘?éxy@Uﬁﬁoléset@”hﬂﬁén

sul phite, al cohols, water, dro I's étc. under appropriate

condi tions, WHPDRORAE @@dwtéms M’mvlm wilh benwek-karivnl tedthaset sidllegt in ther a
preferred embqgiment the silane nolecule is derivatised with a

perfl uoroal kyl chain. In yet another preferred enbodi nent the sil ane

mol ecule is perf | uor dﬂe&:@lreﬁerﬁe@lhemnb@dinnqﬁetf(aZEﬂ@)e nrRéequled¢ cledivptised ti sed

silanes serve i) 0BkenbH&, _Ifcﬁg%b 3/e Ee i Qfe"f‘Féi’j ﬁi’ﬁ?éﬂt t'ﬂlédsﬁ phobi ¢

or superhydrop ObIC as expl ai ne ane no ecu e may also carry
only one 015t\/l@ne;:/maf@qtléeu@g)erﬂuorodecyl trichlorosilane (FDTS). Perfluoro deriva-

tised silanes serve to make the surface of the hearing aid component
hydrophobic or superhydrophobic as explained below.
The silane molecule may also carry only one or two R'-moieties
(in addition to the R*>-moiety) so that the molecule may be represented
20 by the general formulas: RY(R?),SiR?, (R'),R®SiR?, where R? represents
an essentially inert group, such as an alkyl-chain.
“Superhydrophobicity” is used to describe a material property
where a drop of water will slide or roll off a “superhydrophobic” surface.
The property may be more precisely characterised by the contact angle
25 between the water droplet and the surface. Thus, one quantitative
measure of the wetting of a solid by a liquid is the contact angle, which
is defined geometrically as the internal angle formed by a liquid at the
three-phase boundary where the liquid, gas and solid intersect. Contact
angle values below 90° indicate that the liquid spreads out over the solid
30 surface in which case the liquid is said to wet the solid (this may be
termed “hydrophilic”). If the contact angle is greater than 90° the liquid
instead tends to form droplets on the solid surface and is said to exhibit
a non-wetting (or “hydrophobic”) behaviour.
In this terminology it follows that the larger the contact angle,



(in addition to the R2-noiety) so that the nol ecul e may be represented by
the general formulas: RL(R3)2Si R2, (Rl 2R3Si R2, where R3 represents an
essent i alwg 20mantsigr oup, such as an al kyl -chai n. " Super irg@mxzoadnsciony” i s
used to describe a material property where a drop of water will slide or
roll off a "superhydrophobic" surface. The property nmay be nore precisely

characterised by the contact angle betwe the water droplet and the
surface. Thus, one quantltatlve nmeasure df the wetting of a solid by a
liquid is the contact whch sdefln eonetric asthelnternal
angl e for e BJS BTG NE S Ao SHFEEe BhAee BobRRaT) AMEENRe PPl i o, gas

and solid intear&fed sudRREaGhe aDBtRL VERIgKESs RehawiPledsntapadee.t hat waie i qui d
spreads out over the solid surface in which case the liquid is said to wet

the solid (thik§'OMdYIMHEG BFtFELOBRAIFAIShVIth @ hydiophpRic lgweit WcprdgndPdni s

greater than Qedfetdd duhthct RegRAENY aRERetyOob@iMmadrRiNtaES r@beIFehE sopl i d
surface and is said to exhibit a non-wetting (or "hydrophobic") behaviour.

In this terf fBfdg3HN asyrfieeasoptnag Mk Hrie @r'nF'F?@Sédﬁﬁé(?f‘t%gﬁné'q Ak better

the ability ofyaepts basimhd P15-206P. A sERRARE! m\b%.f&taaghaﬂ% ad RficrdBrrieeat ed
surfaces the contact angle is normally | ess than 90. is well known in

the art to cod#rindsef FQF FHIETACS Oh getaiphBRr e 1alaydl 'mﬁrQﬁG‘dH}e aliphotERase t he

contact angl e AgdrlahebeRpePificBud M %‘ilgr&Hs%ﬁ%ésef\ﬁlhéh”tfh@c%rf%% a
surface coating may typically increase the contact an&e of water to around

115-120. A st redifirdibYmbapmtiatioar’ siebIsteustining 8¢ Puctvdroritpbiof codte
surface ofjgerhgl fhef@ér%t@!aﬁgnéﬂ del wét'EPfe%Q%dé‘%Sl*)'féH éX/aHEt;I BPn{QEﬁéllsa' to

r epel agueous and oi [y substances e surface is
Snaq

by a
combi nati on ofangluidts sharaetaiistiads &eraned supeRMyAHBIBIoBIC iBodrei ¢ﬂj1te>{th@c doht act
angl e of wat er,exaeedsinl4qqitioh t% W isBb¥rn9br dmﬁ%rd @hﬁac@r&ﬂ?H&éﬂstlcs

characterlstlc I's termed superhydrophobic’in e context of this i1nvention.
| n addition ttbetrhedi§agendipdivipmali ase gpbiain supheeerhabissurdace eraragodi fi ed
material s may alisQ.0bt ai n super ol eophobi ¢ surface charac teristics. In one

enbodi nent of the invention a hearing aid conponent
15 In one embodiment of the invention a hearing aid component

with a microstructured surface is provided with a coating according to
the invention thus making the coated hearing aid component superhy-
drophobic.

The surface structuring is preferably realised on lateral scales

20 that are much larger than characteristic sizes for atoms and molecules
as well as for grains or other sub-nanometer structures, but not larger
than 100 microns. This is referred to as a “microstructure”.

The structuring and/or coating can be applied to the entire com-
ponent surface or it can be applied to a part of it. A controlled structur-

25 ing of at least a part of the surface in the immediate vicinity of any pores
in the component may be particularly advantageous.

The applied microstructure can be periodic, quasi-periodic or
random within a certain spatial bandwidth. The spatial bandwidth is de-
fined as the range of reciprocal wave numbers of the lateral scales of the

30 structure, the wave number being defined as the reciprocal value of the
lateral wavelength of a periodic structure. The structure is applied to at
least a part of the component surface. The average pitch in the surface
structure should be 100 microns or lower. The aspect ratio is typically
about 1:1 or larger. Good results have been obtained with samples over



wWith a mcrostructured surface is provided with a coating according to the
i nvention thus making the coated hearing aid conponent superhy drophobic.
The surf awe touacdiari ng i s preferably realised on | at er acTaacabessosvivat are
much | arger than characteristic sizes for atons and nol ecul es as well as
for grains or other sub-nanoneter structures but not larger than 100
mcrons. This is referred to as a "mcrostructure". The structuring and/or
coating can be appl | ed to the entire con]18ponent surface or it can be

applied to a part i A controlled structuring of at |east rt of the
surface in thé Pffﬂ?éoﬁ' e mCHF'”Eﬂ PAAY aﬁ&Pe@'qr % %?FBB%@HS %

particul arly agyadtageous. The applied mcrostructure can be periodic,
guasi-periodic or randomwithin a certain spatial bandw dth. The spati al

bandwi dth is de fi neﬁq%éuffﬁéer%tﬁ@‘guﬁf‘gr B@YpPBcREMEYed Mienyimeftert Ak

lateral scal esnethodbersridxaeiple By hb& M%\é@ssﬁ eEhdeiMgcdRithn@ermal bhe
reci procal val ue of the Tateral wavel engt h a periodic structure.

structure i3 dPPprieamad inerpeis d\'%tm%g @Hé”@b??p@f“lé@ﬁer%l}hﬁ'ééén the

average pitch jsRdtfBesadaéas@ueturingtareecGhRube, RRCHIG IBE&L0RRdRNabdrser . The
aspect ratio is typically about 171 or |arger. Good results have been

obt ai ned with %ﬁﬂﬁ@sw@lﬂ%swgdaswt SHCh Baghd: YAG | RigPSRFCOPHtl@seratanth

mcrons, 10 mMErReSeBAE Rs8ls. PrBRSssed &R 6L rabFitHRIoA bﬂ%anQﬁo—
per for rred by a nunber of nethods, for exanple by Iaser pr ocessi

n
surface with tGI*n%q’CFﬁsﬂ'CsororHBW?#@”@B‘P'GF%@@GQB@”'@@{SSYWSI@SmV\tGI”nQS é%%ﬁﬁfpl es of
lasers thafg C%ﬂcrﬂﬁg lb?*‘ae‘i’ecftFHchéHﬁéaéi(b‘?ocﬁsEé’&EéH LI3Q B SpifHd. | asers, exciner

| asers, diode | asers, | asers, solid state | asers, such as Nd: YAG
pi cosecond | asers anEprf@r'ﬁN@%J@fd?deqF@B@?@tS Pf hedheasnasid, £49. theesingbr i cati on

of mcro/ nanoegagﬁg%oghgl% %cé’BlE{e"s‘, 9 RbEkS r@d’@%@bga&ra%% CHE & We' | as

ot her etching or ectrochem ca ocesses can al so appli ed. For
nunber of conpPemesipfatons Ihe%i@ﬁngraélwdpreéerged ﬁ@usamtg‘gctwsaghﬂ@sbysrhel | s,

{f‘cleg' ates, gnLdsn PRRJ | 1fiEhis Q?&é St ﬁgeéfsbhe%%%n%ﬂrﬁ%@inﬁw ators,
generally pre rre to manuf act ure m by in

15 be achieved through suitable structurlng of an inner surface of the die

used, e.g. by laser drilling, etching, or spark treatment. In case of com-

ponents manufactured by an SLA technique, sometimes referred to as a

rapid prototyping method, it is generally preferred to provide microstruc-

turing of the component surface subsequent to the moulding, e.g. by la-

20 ser processing, etching or electrochemical processing. As an alternative

the microstructured component may also be prepared in a microinjection
moulding step or using hot embossing principles.

The same technologies for providing a microstructure to the

surface of a hearing aid component may generally also be employed

25 when it is relevant to provide the hearing aid component with a number

of through-going pores. Such pores will generally have a largest cross-

sectional dimension of 100-200 um. In this context, the cross-section

refers to the cross-section of the pore seen from the surface of the per-

forated substrate. The shape of this cross-section may be circular, ellip-

30 soidal, or polygonal etc., and when the cross-section has a circular

shape, the largest cross-sectional dimension corresponds to the diame-

ter. The shape of the cross-section will commonly be dependent on the

method employed for its provision. For example, laser ablation will often

yield generally circular pores, whereas stamping may provide pores of



jection nmoulding. I n this case structuring of the conponent surface may be
achi eved through suitable structuring of an inner surface of the die used,
e.g. by Iweeniodnrdiki ng, etching, or spark treatnent. |npPcamx206s8/s0zmponent s
manuf actured by an SLA techni que, sonetines referred to as a rapid
prototyping nethod, it is generally preferred to provide mcrostructuring
of the conponent surface subsequent to tQF nmoul di ng, e.g. by laser
processi ng, etching or el ectrochem cal oceSS|ng As an alternative the

m crostructured co nent al so he prepared in roj nj ecti on nmoul di ng
Step or  Usi ng CHBE SRBOSSHARE e EpiTes SoThe <Cameve L TaMEY SEng GRTSA ovi di ng
a mcrostruct uiif BeOof MBpSHaH@ct Bkadnedd cbe pahenosmenigntedr®icirizel al |y
al so be enpl oyed when it is relevant to provide the hearing aid conponent

with a nunber SHEh@EsrBERHAGR AYliFstES . T%EF‘FOHH?%‘@”W MaYgRenet afF Mterate a

| argest cr 055%ﬁ@&ér&nﬁéne@dmﬂﬁbp@a@iaxl%sggg tAA ik NThBIazo 66 EPGperﬁléEﬁ
cross-section refers to the cross-section of the pore seen fromthe surface

of the per ¥ ordt3eePrangReHaED tﬁ‘Fﬂé‘gé‘h%\‘?J@chPr%%F?yctP%Q%”%MWﬁ? Fay Bk

circular, ellipgQifalandoshdprk¥FIRalpotésas walthaMNath@ &f #eSpsesipreén has a
circul ar shape, the | argest cross-sectional dinension corresponds to the

diane ter. The/idgthbrths C@WBOB?@S@%&,‘% FUSidGRe REMIBArgVIIEWESePRi€at on t he

met hod enpl oyeyghf @épthtﬁ.ser&]\ébelmheF&freexerﬁek Parti@dsly ARliRidL amuy the Of ten
yield generally circular pores, whereas sta provi de pores of ot her

shapes depend perench&ressasastienpl dipaensiams gEdthj{ﬂhn@O'ﬁ@r@e’eﬁn MRY Hee of
| npor tancey 4 o éb%%)hﬂ%télkﬂ{h@%m{‘%ﬁtb%tﬁ’fsm%s| éf”@hﬁa%’eatrmgcéﬁaec%?n oHépk, 85 | ess

than a mlIlinmetre. These conponents may serve as |ters to prevent
penet ration ofthedirogsxsediiosel gimemngions iy i ef &'dffﬁﬁﬂt sizps,opeEhates pefe a

conponent wi thg tsh{a‘?ﬁé%eeﬁ"fﬂﬂn CSidERY t ?%@ serfdc Eafp&ﬁ theOothBRt Lik8e sizes

and shapes of the pores as vve as t he attlce the pores pro vided to

t he conponent wiag, e poiesingeriel q)ghaﬁrqu!ﬁrmrb@nmsn@ ahe aperedmateg el-

dept h-w se shqﬁgog | ERenPBlRs. s not particularly limted. Thus, the shape
and cross-sectional dinensions of through-going pores nmay be approximtely
t he sanme ofb bot h si dédypicak bgstamafdrnreiud phese atepesitioor oft precorssss ferect i onal

di mensions may, Bg,Qfg 4 L& bRy t5 L NAeidiPiLillustrated schemati-

cally in Fig. 7. The system 701 comprises a reservoir 702a-c for each
precursor, which in the preferred and illustrated embodiment will be wa-
ter, TMA and FDTS. Each reservoir is in fluid communication with an
20 evaporation chamber 703a-c via a conduit comprising a valve. The
evaporation chambers 703a-c are each in fluid communication with a
gas injection port 704a-c for injecting the precursor into a reaction
chamber 705; the conduits between the evaporation chambers 703a-c
and the reaction chamber 705 may comprise valves, and the conduits
25 are preferably heated in order to avoid condensation of the evaporated
precursors. The reservoirs 702a-c and the evaporation chambers 703a-c
may also be heated. The reaction chamber 705 will be temperature con-
trolled and in fluid communication with a vacuum pump 706 allowing the
pressure in the reaction chamber 705 to be controlled. In the following
30 the unit “Torr” will be used for pressure; 1 Torr corresponds to around
133 Pa. Both pressure and temperature in the reaction chamber 705 will
depend on the specific precursors applied to the chamber, but the pres-
sure will typically be from 0.01-10 Torr, and the temperature will be
from ambient temperature to 100°C, typically between 35 and 60°C. The



is smaller seen fromone side of the surface than fromthe other. Like

W se, the pore may be, e.g., circular on one side and approximtely e |

| i psoi dalwonotoma7sasher. A typical system for vapour phageTrmaposs/isomn of
precursors for producing a coating according to the invention is
illustrated schemat i cally in Fig. 7. The system 701 conprises a reservoir
702a-c for each precursor, which in the 2oreferred and illustrated

enbodi nent will be wa ter, TMA and FDTS. %ach reservoir is in fluid

comuni cation with an evaporation chamber 703a-c¢ via a conduit conprising a

val ve. The evaBBWP&IFYHe WEeVEGRAISe DG ICERSRYi PPN EBMBRIHP &Pi on with

a gas injectiasoee)tandOdar 6i1sbte dBp&eddM Db bige PEAGEr SOthd BlikstAtEER/EE | ON
chanber 705; the conduits between the evaaporatl on chanbers 703a-c¢ and the

reaction chant@MAle WEENCBAYMEeMPAeNRlS aTnmoatRe TEnaRAO aFNdilet%r abl v

heated in ordeholiRl Relidtcedidansatio®th@hatlie &%ﬁ@%’bﬁ}n@& o Heidl S6ftén- The
reservoirs 702a-c and the evaporation chanbers 70 al so be heat ed.

The reactioh dR@RBENEIHDG Ofithe PRYMEMpR CEEAINECASEA it F@Vl@dd‘%ﬁ\@bi'%tq A%t d

conmuni cat i on cpbddd he rEsHTIre RN BBIcH loud NbrE.NehBr&&8dHez0D hhg Beaction
chanmber 705 to be controlled. | n the following the unit "Torr" will be

used for presQAUPPEr WHPra ENPRSFEAIS MONIPHIRE LEIPIRIUrBGTH Pressyif e and

tenperature i rhr{dh&h(a?%%éh%nm%@@fhg%c%h|ch€ﬁ%’?@70@n P peRsedtt irsr
precursors applied to the chanmber, but the pres sure Wil typi caIIy be from

0.01-10 Torr, aagl'deﬂﬁéa‘fté?ﬁaézlué"th@f@oﬂ\ﬁ’Itlhelﬁé’S\E%rW%)hﬁisérﬁe aRATPEriIAkelY 88t o
1000C, t ypjgaldighdCidRideSs 30690961 sTBShSIES B, cPUeYSEnal 0 be

i ncreased above this range (to 15000 also be dependent on
t he nature of dufe 3pusgipaistep F@tr\NG@@aaﬁﬂ“éaUWﬁe@f peryisers.-nat eri al s are coated

the reaction condi t'%ﬁs@&‘ﬂ'ﬂt@s 'a@t?olf ?ucdﬁ{a@ér‘wﬁé‘ Wherdaf WRn®f the

pol ymer to avoid softening or ing o € polymer. In certain cases it
may be desirafreatmendéds @per@@élatmethprse@tmm ¢0dveay lsempwse .c0plaFmarsouTére syst em

701 may be equiaprd Holdhd ReRARE QTSR BNOheh 10, | SFE 5HFeet»?d"d

pressure and ot r condi t1lons I nsi e reactl n cha
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appropriately tp&?m%(#s suited for both cleaning and activation of certain substrates,
and may therefore also be included when processing materials other
than polymers.

The system 701 will be equipped with appropriate access ports

20 (not shown) for placing substrates in the reaction chamber 705 and re-

moving them after the completion of the reaction. Likewise, the reaction

chamber will be fitted with racks, shelves or the like (not shown) for
holding the substrates during the reactions.

Following positioning of a substrate in the reaction chamber 705

25 pressure and temperature in the chamber 705 will be set as appropriate,

and the reservoirs 702 may be heated. In general, the reaction chamber

705 will be evacuated using the vacuum pump 706 before allowing a re-

actant into the chamber thereby controlling the pressure. The relevant

precursor, e.g. TMA, is then vaporised from its reservoir into the evapo-

30 ration chamber by opening the valve between reservoir 702 and evapo-

ration chamber 703. When a specified pressure is reached, the valve is

closed, and the precursor in the evaporation chamber 703 is then in-

jected into the reaction chamber 705 via the gas injection port 704 by

opening the valve between evaporation chamber 703 and reaction



to include a supply (not shown) for a purging gas, e.g. N2, to in clude a
purging step between applications of precursors. For substrates, such as
pol yneri cwoabawdiadis, where a plasma treatnment is approprpca‘nmzomd?lsomystem
701 may conprise a plasma source 708 for treating the substrate surfaces.
Oxygen (O2) plasnmas are typically enpl oyed when application of a plasma is
appropriate. The plasma treatnent is suited for both cleaning and
activation of certain substrates, and ma?y1 therefore al so be included when
processing nmaterials ot her t han | yner ¢ stem 701 w Il be equi pped
N Ch appr opr | AheNRsE d. Shice e RatTe S o DBl Hes Gt SoPEpeS 76 1 he
reaction chamipen/@ackéd the vaNG Batwdamiairh eg cldied CANRV &t ipedcuRort &
reaction. Likew se, the reaction chanber will be fitted with racks, shelves
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chanber ther eby controlling the pressure. The rel evant precursor, e.g. TMA

i s then vapor itsedtor P REIfeEMedskERlpying |'Wf@ﬂ%%@n&fa¥bérpéﬁ¢l6ﬁ°'éH‘éi%@‘? rey
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a specified pressure is reached, the valve is closed, and the precursor in
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via the gag i nheGhirBAUBRH of Y% R¥uRREHMAY iddiReV ISRt )ﬁﬁ%ﬂe%%@&é?é' on

chanber 703 and reacti onchanber 705. Once pressure equilibrium between the
two chanbers faisfapeeheralicPeEEUricie May VeadSPRBEaNCOHEIN WBG@IaQ%F@edA?"gl ven

brecur sor _can (g 4 BLAsiedudaitinbgs: fle bhRfed MrbheyhRashl recliagrer 705,

as long as the pressure in t evaporation c 703 is fdrger than in
the reaction chanbePrqO8ts pbe eutiied @Heofpihediersiien ragmars d0beisiipiieed into

the reaction chanhgy pZ@gbl ?b6t rrﬂ.ssevec%rrrﬁ m%?ptfé‘?hl%&l‘ by"§ MRGELS bE T eac

tion to be per orrred OW ng 1 ntroduction e precursor 1nto the re
15 purge steps employing an inert gas, such as nitrogen.

In the preferred embodiment, TMA and water are applied at
0.01-10 Torr for 0.1-60s, or even more preferred for 0.5-10 s, and
FDTS is applied at 0.01-10 Torr, more preferred below 1 Torr, for
1-60 min, more preferred for 5-30 min. In case 1,2-

20 bis(trichlorsilyl)ethane is employed the pressure will typically be between
0.01-10 Torr, preferably below 2 Torr.

In a different embodiment, the system comprises reservoirs
containing the precursors, a reaction chamber and conduits for the pre-
cursors constructed to allow a constant flow of gaseous precursors

25 through the reaction chamber. Reservoirs, evaporation chambers and
reaction chamber may be heated and the gas flow rates can be adjusted.
The conduits for the reservoirs may comprise valves for separating the
reservoirs from the conduits. A plasma source for cleaning and activation
of the surfaces may be an integrated part of this system. Each precursor
30 is vaporised from the reservoir into the gas line by opening the valve be-
tween reservoir and gas line for a specified time, after which time the
valve is closed. In this setup, the purge time is defined as the time
where no precursor is injected into the gas flow. When operating with
two different precursors A and B, a possible process order may be as fol-



action chanber 705, the precursor will be allowed to react for a specified
period of time. The reaction may be an adsorption onto the substrate, or

t he i ntrowoebioon7sat a precursor may induce a reacti on oRrCrx20esr5HIAt €
surface. Certain precursors may react spontaneously when adsorbed on the
substrate surface. After the specified reaction tinme, any precursors and
by-products are punped out of the reactigQn chanber 705 using the vacuum
punp 706. This evacuation may be follo by a nunber of purge steps

enpl oyi ng an |nert such as nitrogen. In the referred enbodi nent, TMA
and vater are 9Bl FEECHRN B CYEEWSPbA RSSO MIEHEOR Of GreEVSAT forRirBFef or r ed

for 0.5-10 s, TaRCtiMETKor irjeaidt betheabrdtuPsbrd Andahe, purge ’inkLhRiyr e thiel ow 1

Torr, for 1-60 mn, nmore preferred for 5-30 mn, |In case 1, 2-
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0.01-10 Torr, dieef ehRrscde ae? (d&idted Iancyeléjlrhé?rbemepe@ﬂéechﬁwmmbéhe

system conpri ses reservoirs containing the precursors, a reaction chamber
and condui t3 AR Thed MK SBE PEIREEG B R é'%lsttbpeapf eREratieBREeatitaddiow of

gaseous precurify & the %%Ie he |hﬁ%ﬂbh%6@afﬁéefntet'3¢§;ﬁb\éﬁhééw tIRY pRRgat i on
chanbers and reaction chanber w,eﬁ be heated and the gas flow rates can be
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adj ust ed. The ¥@nBifctignitipes ae ri8igas fleyy ra8npri se val ves for
separating the reservoirs fromthe conduits. A plasnma source for cleaning
and activation of the surfaces may be an integrated part of this system
Each precur sorExamples i sed fromthe reservoir into the gas |ine by opening
the valve be tween reservoir and gas line for a specified time, after which

time the vpdve Is ol ethdioh i ASkUR: obhGRY" Aeid MBGLBnikl aedhas (he

time where no precursor is injecte egasf rating with
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The tinme for |njec I on récursors an i Mes”

sanme or differievénticamenadidre rtojzmteadéq't@ppmome |a1vemtyorbe measured in sec

onds. This process order (denoted a cycle) may be repeated any nunber of

tinmes. The inportant paranmeters in this type of operation are, in addi
15 Prior art Example

As an illustration of the prior art techniques four different poly-
mer types, ABS, PA, PE and POM, were coated with an adhesion layer of
silicon oxide followed by an outer layer of FDTS. Centimetre sized
specimens of the polymers were initially subjected to an oxygen plasma

20 treatment, and then vapour phase deposition of SiCl, was performed in
an MVD-apparatus (MVD-100 from Applied Microstructures, Inc., San
Jose, CA, USA) followed by reaction with water vapour to induce polym-
erisation and formation of silicon oxide. FDTS was then applied in the
MVD-apparatus to introduce a hydrophobic outer layer.

25 The coated samples were heated overnight at 65°C before ex-
posure to artificial sweat. The sweat test was conducted in a desiccator
at 65°C where the coated specimens were exposed to an artificial sweat
composition (Microtronic) of pH 3 for up to 10 days. Samples were re-
moved from the desiccator after 1, 3, 5, 7 and 10 days, and static con-

30 tact angles of water droplets applied to the samples were recorded; four
measurements were obtained for each sample.

The results are summarised in Table 1 below, where the mean
values of the contact angles are given with their respective 95% confi-



tion to the purge and injection tines, the interplay between the purge and
injection tinmes as well as the gas flow rate. Exanples The invention wl|
now be deworntwad7sis t he non-1imting Exam pl es outl i nedproelnxaosisno1
conpari son an Exanple of the prior art tech nique is also given. The

Exanples illustrate specific enbodi nents of the invention, and are not
intended to limt the invention. Prior t Exanple As an illustration of
the prior art techniques four different ly mer types, ABS, PA, PE and

POM were coat ed wi.t h an adhesi on | r of silicon oxide followed by an
outer |ayer ofdSPEFHIECEAI ?ﬁﬁ?ké'%‘?%%”&ﬁ?&%m‘?@ﬁgr%‘ﬁeﬁ fe pol ymers were
initially subjected to an oxygen plasma treatment, and then vapour phase
deposition of SiCl4 vvas performed in an WD-a r[}) ar at us (MVD- 100 from Applied
M crostructures, |nclabPl&dnhydeqphopic caagrgs wbth %wear BY reaction with water
vapour to i ndLg;@ongeym eripgali on and Ty mati on oOf pgl [ 1 con OXipggqy FDIS was
then applied in the MWD-apparatus to introduce a hydrophobic outer |ayer.
The coated sarff'®s were heated overnight at 65C before ex posure to

artificial swedfiay The sveais et Weso.gangyet edig7y & @@s! CCag.gr+ af565C wher e
the coated specinens were, exgosed to an artificial sweat conposition
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107 4 1.9 106 Iat%d .Qtﬁese instances.

The results indicate that for ABS and POM this prior art method
did not result in stable coatings. For ABS half of the applied droplets
10 “collapsed” on the plastic surface of samples subjected to only three
days of exposure to the artificial sweat. With “collapsed” is meant that
the individual droplets initially had a high contact angle with the surface
but then started spreading over the surface giving rise to a much lower
contact angle (i.e. showing a wetting behaviour). After 7 and 10 days of
15 sweat testing all applied droplets collapsed briefly after application. The
droplets further left visible marks in the polymer material.
The POM material exhibited somewhat different characteristics.
The measured contact angles were generally high, showing a hydropho-
bic surface, although the contact angles tended to decrease gradually.
20 For example, droplets applied to the 7-day sample had contact angles as
shown in Table 1, but after standing for approximately 90 minutes the
values decreased to 83.7+4.7°. Moreover, the droplets left visible marks
on the surface. For the 10-day sample the droplets collapsed within sec-
onds of application and left very visible marks. Close inspection of this
25 sample indicated that material tended to “peel off” from the surface.
The PA and PE samples showed more stable results. In these

cases the droplets did not collapse, but only showed a small decrease in



5 days 36.8 /108 .1 * 105.4 0.2 108.0 0.7 107 .2 0.6 7 days 47. 3 8.5
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resulting in the | ower contact angles; confidence intervals were not calcu
| ated in these instances. The results indicate that for ABS and POMthis
prior art nethod did not result in stable coatings. For ABS half of the
applied droplets "coll apsed” on the pl astd ¢ surface of sanpl es subj ect ed to
only three days of ex ? sure to the artificial swea } yth "collaé)l
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expl ai ned by erences occurring fr asma treatne
aid components is needed.

Example 1
An exemplary coating according to the invention was produced
using the MVD-100. This system had a reaction chamber of an approxi-
20 mately square footprint with a 150 mm length and width and 30 mm
height and three independent precursor reservoirs and corresponding
connections to the reaction chamber. It is further equipped with an oxy-
gen plasma supply. The volume of each evaporation chamber is 300 mL.
For the coating reaction 200 hearing aid components made from
25 Acrylonitrile Butadiene Styrene (ABS) were placed in the reaction cham-
ber. Different types of components were coated, and each component
had a surface area of 5-10 cm?. An oxygen plasma was then applied at
250 W and 200 sccm O, (standard cubic centimetres per minute) with a
5 min treatment time. Following the plasma treatment, 40 cycles of alu-
30 minium oxide coating were performed by first applying TMA, then react-
ing the adsorbed TMA with water. In the following, the indicated pres-
sures are for the evaporation chambers. In each cycle TMA at 4 Torr and
ambient temperature was deposited on the substrate for 1 s followed by
a single purge with nitrogen gas. Conversion of the adsorbed TMA to a



and PA enployed are chemcally closely related, and the simlar results
observed for these two types may indicate that the plasma treatnent in

t r oduces wofhareamicanount s of reactive hydroxyl groups fPor/pki2bésasert

pol ymer types, meking the prior art nethod nore suited for e.g. PE and PA
than for ABS and POM For the production of hearing aids and conponents for
hearing aids ABS and POM are nore rel ev materials than either of PE or
PA. Thus, the results show that an irrpr d nmethod for coating of hearing
aid conponents is neede

An exenplary c atln ccordjn o the
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chanber of an zppRfifgwarée!dpaturresiet Bhd B0 v drd a"#lol«ﬁﬂg BMebetigh lindnd wi dth
and 30 mm hei ght and three independent precursor reservoirs and

corr espondi ng EdnhdCl'PBRE ¥ @ PH@SPeact i on chanber. 1t is further equipped

with an oxy gen pl asgmesebing tH8eheePIndNBidOorRpEhertY apeh ahosuf@oRer s
300 M . For the coating reaction 200 hearing aid conponents nade from
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area of 5-10 cn2. An oxygen plasma was then applied at 250 Wand 200 seem O
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performed by first ap en react ing the adsorbed TMA with

water. In the f%'rthd:\mpﬁgapl?'w@tlpﬁcﬁt%t’@é feh@ued by @pplgationoef Waler &@aper at i on
chambers. @ eacty §¥f! gnd ot A4réfa%6natnqe 1%.&@5@3%@4 WRipldRR geposi ted

on the substrate for 1 s followed aS|n_? ge wth nltrogen gas.
Conver si on of 'efe B@swelssdngippules V\aﬁbt}w ER $ynq>heﬁtkléa Figgly, to rgpeiAmi um

oxi de was subs@gHe Va5 @ gb&'%e%g@g).twmg pﬁﬁ%svapour at 0.8 Torr and
s, fo

500C and allowng a reaction tine o , by 5 purges. After
coating the hearing Hieldepegitoremtas Girtind tohié adlaurgastiom adveimkerdgndsiren | ayer,
t he component S [pggsc wer e made hydr ophobi c
15 The hydrophobic and oleophobic properties of the coated hear-
ing aid components were analysed by measuring contact angles between
the surfaces and water and olive oil, respectively. Water and olive oil
serve as models for sweat and earwax, respectively, which are common
causes for deterioration of hearing aid performance. Static contact an-
20 gles of approximately 110-115° were observed for water, and angles of
approximately 80-85° for olive oil.

The coating procedure was repeated with hearing aid compo-
nents with a microstructured surface. The final FDTS-coated, microstruc-
tured hearing aid components displayed improved hydrophobic and

25 oleophobic properties over the coated components not having a micro-
structured surface, as static contact angles of about 150° for water and
about 130° for olive oil were observed. Thus, the surfaces were made
both superhydrophobic and superoleophobic by the coating procedure.

The reaction between water and silane led to formation of cova-

30 lent links between aluminium oxides and the silane (i.e. Al-O-Si-links) as
well as a limited polymerisation between adsorbed silanes (i.e. Si-O-Si-
links). The use of TMA to produce an adhesion layer creates a mechani-
cally more robust coating than afforded by the more traditional coating
process employing SiCl, instead of TMA. When SiCl, is used to create a



by application of FDTS foll owed by water vapour to react the FDTS with the
hydr oxyl s on the conponent surfaces. Specifically, FDTS was applied in four
steps w twoeamnistiep perforned at 0.5 Torr and 55C, andrtChmr20edsho1
FDTS-application step was foll owed by application of water vapour at 18
Torr and 500C. A reaction tinme of 15 mn was then enployed to react the
wat er nol ecul es with the FDTS-nol ecul es. tjgl nal ly, the reaction chanber was
purged five tines with nitrogen gas. The? eposition was carried out at a

reacti on chanmber tenpera ture of OC The r ophobi c and oI eo
properties of '#¥f Qfg‘glﬂ@ﬁ j@xifei gyt 5‘5 'E ﬁ:basurl ng
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Water and olive oil serve as nodels for sweat and earwax, respectively,
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as well as a pol ymeri sati on between adsor bed anes )
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mechani cally s theC f i thonal
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reaction with gxyls and water. HCl is corrosive, and it is suspected
that the corro sive effect may lead to a sub-optinmal reaction. In
particul ar15the HCl

Example 2
POM microphone grids were coated with hydrophobic top layers
of FDTS in the following combinations:
- Aluminium oxide + FDTS
20 - Aluminium oxide + silicon oxide + FDTS
- Silicon oxide + FDTS with two different thicknesses of the
silicon oxide layer
Aluminium oxide layers were prepared by deposition of TMA fol-
lowed by reaction with water at a deposition temperature of 60°C in an
25 ALD process. Silicon oxide layers were prepared by deposition of 1,2-
bis(trichlorosilyl)ethane followed by reaction with water at a deposition
temperature of 35°C in an MVD process. Subsequent coatings with FDTS
were performed at 35°C also in a vapour phase deposition process.
The coated components were exposed to artificial sweat in a
30 test to mimic conditions of use of a hearing aid. The conditions com-
prised storing the components for 24 hours in warm water mixed with
NaCl and acetic acid. This ageing test emulates the degrading influence
of sweat. Before and after the test contact angles between water drop-
lets and the coated components were analysed. Several analyses were



formed may be damaging to electronic circuitry in the substrate. | n
contrast, adsorption of TMA to the surface and reaction with hydroxyls and
wat er w Iwol2eseh1vsasf or mati on of met hane, whi ch conpar ed pCe/pGhos/(5820¢c0m
pletely inert. Wthout being bound by any particular theory it is believed
that coatings according to the invention are nmechanically nore robust
conpared to the prior art partly due to jf that the TMA may interact with
the uppernost surface of polynmers. Thereny an Al 2G8-1ayer nay be forned
whi ch is nmechanically enbedded in the ar_t her ossi bly al so
e for mad . MBI REE N CORREE I Hifbleocits R dne oopfeas e SB0TURT i on
results in th&|§e@r|ﬁ‘afab@12_0f reactive hydroxyls on the polyner. Exanple 2
POM m crophone grids were coated with hydrophobic top layers of FDIS in the
foll owi ng conbi nati ons: Al um ni um oxi de + FDTS - Al um nium oxide + silicon

oxi de + FDTS Siliconr#bikde coatihdl o Widldphd®e diiti§ er ent thi cknesses of the

silicon oxi de_l ayer Al um nium oxide | ayers were prepar ed h\/ dpnncl tion of
TMA fol |owed ‘B&?tﬂtﬂactl on wit h Gentart angle wishoyar | offardaskanglerwithi 600C in
an ALD process. Silicon oxide | SoMES Swiehepasted by at@potiet ceael 1, 2-

bis(trichlorosilyl)ethane followed by reaction with water at a deposi ti on
tenperature of 35C in an MVD process. Subsequent coati ngstﬁftth FDTS were
performed at 3HGmalie@ dxidea+Vvapour phase deposition process. The coat ed
conponents wer posed to artifici &87.6wedt0% n a test 843 HiZ5Conditions
of use of a hé:i}rl ng aid. The conditions comprised storing the conponents
for 24 hours imumaiimnveddesr +m xed with NaCl and acetic acid. This ageing
test enul ates the degradi i nfl uenteS-dft dvigat . Beforeldhd HfATY the test
contact angle Pv@@g watar drop lets and the coat ed conmponents were

anal ysed. Sevé?ulaionmaaﬂwﬁe@T\Ser eperfor rred for each corrponer(l)t Tlhoe results of

the anal yses e, SUOMRLi3Ed in Tabl#8.2 +
Silicon oxide + FDTS
(high layer thickness)

130.7 £ 2.1° 125.2 +£ 2.8°

As seen from Table 2, the method of present invention provided
excellent durability to the hydrophobic coatings. Application of a step to
provide an aluminium oxide adhesion layer provided an even better re-
sult than coating methods not employing TMA. Thus, as seen from the

10 results there was no statistical difference between contact angles for
substrates with a coating comprising aluminium oxide before and after
exposure to the sweat test, whereas for coatings without the aluminium
oxide layer the contact angles decreased after exposure to the sweat
test.

15
Example 3

Filters were prepared from a submillimetre thickness sheet of
steel containing a lattice of through-going holes. The filters prepared
were of sizes typically used in hearing aids with a pattern of holes and

20 hole diameters (190 pm) intended to prevent penetration of earwax
through the filters. The following three coating types were then applied
to the filters:

- Aluminium oxide + FDTS



Tabl e 2, coating of mcrophone grids Coating Contact angle with wa Contact
angle with ter prior to sweat test water after sweat test Al um nium oxide +
127.5 1.WorBd/@7818. 5 FDTS Al um ni um oxi de + 125. 1 1. @cidK20ds/05220D
Silicon oxide + FDTS Silicon oxide + FDTS 128.2 2.5 121.0 3.1 (low | ayer
t hi ckness) Silicon oxide + FDTS 130.7 2.1 125.2 2.8 (high |layer

t hi ckness) As seen from Table 2, the nethod of present invention provided
excellent durability to the hydrophobic atings. Application of a step to
provi de an al um ni um oxj de adhesi gn Iai)(_er provi ded_an even better re sult
than coating methods ndt'UBWHHBY P Tvelicahagidess Foden from the results
there was no statisticadjligidf §aaencepipst ween contact angl es for substrates
with a coating conprising alum nium oxi de before and after exposure to the

sweat test, whereas T8 B9 RERCEAMIFOWES Re SXPRWSH BRPGKIHEXeEP 2t he

contact angl esodeehrfReBen af dRtioR PR sRedtOwiAGUSHEIRS WaBHiso ExRaBIvALH
Filters were prepared froma submllinmetre thickness sheet of steel

cont ai ni ng & ISHCPNcXige A [r Fibh- HBIFAERBE 42s whed 513 BYdrannopis BWdRer e of

si zes typical lgpnisRfhdl RnbaRel dBtadttgiéd Petivddd! h&tdlcbndahesnandabe e
di aneters (190 I ntended to prevent penetration of earwax through the

filters. The fbPEAtatgWER decasyaed ngeYS/pbINAkYERs iR egspsivickayl for eac
substrate. Furthermore, penetration of olive oil through the filters was

analysed by placing 15 droplets of oil on the upper surface of each of

10 three sheets with filters and recording the penetration. The sheets with
droplets of olive oil were retained at a generally horizontal orientation for
at least 14 weeks.

The results of the contact angle measurements are summarised

in Table 3.
15
Table 3, coating of earwax filters
Coating Hexadecane contact angle
Aluminium oxide + FDTS 116.8 £ 1.4°
Aluminium oxide + silicon oxide + FDTS 117.8 +£ 0.6°
Silicon oxide + FDTS 113.5 + 0.9°
Sheet with silicon oxide + FDTS 75-80°

As evident from Table 3, all three coated filters had markedly
larger contact angles than the steel sheet with a top layer of FDTS but
20 without any holes through the sheet. Thus, the combination of an FDTS
top layer and the structuring resulting from the lattice of holes provided

an oleophobic surface.
The oleophobic filters were tested for penetration of olive oil. Af-
ter 14 weeks no droplets had crossed the filter coated with aluminium
25 oxide + FDTS, whereas one droplet had migrated through the filter with
a coating of aluminium oxide + silicon oxide + FDTS after 9 weeks. For
the filter without an aluminium oxide adhesion layer two droplets had
penetrated the filter after only 4 hours and a further droplet after 14
days; no additional droplets had crossed the filter after 8 weeks. The fast



to the filters: Al um nium oxide + FDTSAl um nium oxide + silicon oxide +
FDTS Silicon oxide + FDTS The coating procedures were as expl ai ned above in
Exanpl e 2woRoro/mesipari son a section of the sheet w thoutrchasoswss2oal so
coated with silicon oxide and FDTS. Hexadecane was used as a hydrophobic
nodel compound, and the contact angles between hexadecane and the coated
substrates were neasured. Several analyses were conducted for each
substrate. Furthernore, penetration of A4 ve oil through the filters was
anal ysed by placing 15 droplets of oil on the upper surface of each of
three sheot s INERI PEISERLOTRAR O SER-Be SHECHEREr ot FOTS CARecd AEEE 1 wi ¢ b
dropl ets of oldoweaRisonWeitie tiiefirbReebrmpriding @RedakliiuRPbkidenéydr may eat ation
for at |east 14 weeks. The results of the contact anr%lte nmeasurements are
I

sunmari sed i n Fabrededectrignihe fitercdsting PHPT £ fR£OFHING-eHUS iHarpRyted
Hexadecane comyagie aad! @af\ ATFNHER B¥dlersterbbYerl 6 fiker lindhfl floRi oxi de
+ silicon oxide + FDTS 117.8 0.6 Silicon oxide + FDTS 113.5 0.9 Sheet
with silicoh 0Xg&ks: HOpsYS! 78thgD caLses ARt berisisdrapt ang it may kg pedncoat ed
filters had nafik@@nytHa2BERIGAM @RI |Her Foathd OB ep tRBfilEhe Blowbiéd a top
| ayer of FDTS but wi thout any holes through the sheet. Thus, the

combi nati on of2 ARrEMBIStSealiager and the structuring resulting fromthe

| atti ce of hol es provided an ol eophobic surface. The ol eophobic filters
were tested for penetration of olive oil. Af ter 14 weeks no droplets had
crossed the filter coated wth al um nium oxi de + FDTS, whereas one dropl et
had m gratgg through the filter with a coating of alum nium oxide + silicon
oxi de + FDTS after 9 weeks. For the filter wi thout an al um ni um oxi de
adhesion | ayer two droplets had



penetrated the filter after only 4 hours and a further droplet after 14
days; no additional droplets had crossed the filter after 8 weeks. The
fastinitiwb pmmatsiati on of oil through the silicon oxi dect/ 2/ semhed
filter in conparison with the filters conprising an al um nium oxi de | ayer
may re flect a defect in the filter existing prior to the coating. This is
supported by the fact that no further drgplets crossed the filter in the
fol |l owi ng weeks. However, other causes not be ruled out and it nay be an
in dication that the al um nium oxi de |ayer_ for the other two filters

provi des a nore robust coati nﬁ‘ PANENTFEAAMMS 1. A nethod for
coating a heari,ng nfdttlog FoPESRIHG atH&rlﬁgtél@ftoﬁWehﬁ thegmiehost@pprief = a)
providing a hearing aid conponent; b) applying an organonetallic conpound
to the surfacd"@t"¥AEPRSAring ai d conponent using vapour phase depositi on;

C) inducing a reagi ?,rbvl,m@lavrhéwmbr@d%mdoe@npr ganonetal lic com pound to
convert it to a netal oxide a silane nmolecule to the netal

oxi de on the surfa@ea%?'Y't'"'ﬁeaﬂeaﬁarﬁ‘ﬁ%ﬁt@?éo?ﬁfﬁﬂ@md dei Hig vHpee® Phie

deposi tion; and e) i Reseddgidacdn®Fsidreishel VaRuridhes@RBpbflosi | ane nol ecul e
and the netal oxide to formcoval ent |inks between the silane nol ecul e and

the netal oxide arfd/ BHUERICRVEPENRN yYAIVIRInRgAPRIAd AP KItREE GMane

nol ecul es. 2. A net hggy,dPfo g,(gﬁ;elrpg t8 @Rk idd:d conponent according to
claim1, wherein the organonetallic conpound is trinmethyl alumnium

(AI(CH3)3) . 3. AdiedPRdingor Steng Muealedarthagnetatosdrphtin sudees af ng to
claiml1 0r10? wher ei fhd f@ariid éﬂecoWPdo%%HE %sﬁ%%do%?%h@s@@éﬁééi@é&aéﬁﬁ/'

noiety. 4. A method for coatl ng eari ng onent according to any of
claims 1 to 3, wheéeinducing 35f@]@é'ob)b@é\ﬂée'&)Ih%llaéplﬂgg‘é'bﬁf‘@dnp@cpw they de

sired thickness of Qe ielak wfsiﬁnlcavsl nP1inks et EHTHsu mgec@ earing

ai d conponent according to claim4, wherein in eac repeat step t he
appl i ed or ganonet al | #red ébﬁrﬂmﬁﬁﬂomﬂﬁ Pud/phéo sameleaty tingt neighbdiging eeedi ng

step b) or the organgp®f &lddeCmolecules.
15
2. A method for coating a hearing aid component according to claim 1,
wherein the organometallic compound is trimethyl aluminium (AI(CHs)s).

3. A method for coating a hearing aid component according to claim 1 or
20 2, wherein the silane molecule comprises a perfluoroalkyl moiety.

4. A method for coating a hearing aid component according to any of
claims 1 to 3, wherein the steps b) and ¢) are repeated to provide a de-
sired thickness of the metal oxide layer

25
5. A method for coating a hearing aid component according to claim 4,
wherein in each repeated step b) the applied organometallic compound
may be the same as that of the preceding step b) or the organometallic
compound may comprise a different metal than that of the preceding
30 stepb).

6. A method for coating a hearing aid component according to any of
claims 1 to 5, wherein the thickness of the metal oxide layer is between
2-20 nm.



compound may conprise a different netal than that of the preceding step b).
6. A nethod for coating a hearing aid conponent according to any of clains
1 to 5, wwenreionitdie t hi ckness of the netal oxide | ayer eTha20es20508120
nm7. A method for coating a hearing aid conponent according to any of
claims 1 to 6 further conprising the step of treating the surface of the
hearing aid conponent with an oxygen plgfna prior to applying an
organonetal | i c conpound. 8. A nethod for]coating a hearing aid conponent
according to any of clainms 1 to 7 further conprising the step of

m crostructuring the exterior surface of the hearing aid conponent prior to

appl yi ng the or.ganfetioal forecsaiigosMéariflg #id @inisshdneraceeafihg@oaardieafing aid
conmponent according to any of clains 1 to 8 further conprising the step of
perforating tH&PIRSat itAP A LorIBRENNIVNESIEP i iBRatings thensWiRi: gy pores,
the |argest cresingCdit UdmhpsHameVitPBndxyRRepI8smbhsidioicespMginddars Rl | er
than 200 mm prior to applying the organonetal lic conpound. 10. A hearing

ai d conpri st ng2RoBEBHBHREAPAIEATi ded with a hydrophobic coating conprising a
| ayer of al um nium oxide. 11. A hearing aid according to claim 10, wherein
t he conponent pro vided with the coating conprises a mcrostructured outer
surface. 12. W dPeihigdaicd caetive R M§afind cidi $AMmrPnaNt Brcogdieg dp rpivhef

conponent provigled Md b k@ ef LaMpRgingHRIdt8 6 Bf fniBdEREILL A nd tHe0MIABrigOI NY
pores, the |argest cross-sectional dinension of each of the pores being

smal | er than 200fagmof ke haareg @it goapanericeien tyarrlyiagytheforgpRemetalo to 12,
wher ei n t hgy counQRssyerovi ded with the coating conprises an outer surface
of a poly neric material. 14. A hearing aid according to claim 13, wherein
the polyneric material is polyoxynethylene (POV.15. A hearing aid

according 10 o ak Mhdihod 3" &aling e HRalKGBIib CcdMiHdn?! adcSrditd ¥b UMyt bt | ©
but adi ene styrene (AB§). b gt § ¢
claims 1 to 8 further comprising the step of perforating the hearing aid
component with a number of through-going pores, the largest cross-
15 sectional dimension of each of the pores being smaller than 200 pm

prior to applying the organometallic compound.

10. A hearing aid comprising a component provided with a hydrophobic
coating comprising a layer of aluminium oxide.

20
11. A hearing aid according to claim 10, wherein the component pro-
vided with the coating comprises a microstructured outer surface.

12. A hearing aid according to claim 10 or 11, wherein the component

25 provided with the coating comprises a number of through-going pores,
the largest cross-sectional dimension of each of the pores being smaller
than 200 pm.

13. A hearing aid according to any of claims 10 to 12, wherein the com-
30 ponent provided with the coating comprises an outer surface of a poly-

meric material.

14. A hearing aid according to claim 13, wherein the polymeric material
is polyoxymethylene (POM).



16. A hearing aid according to claim13, wherein the polymeric material is
acrylonitrile butadi ene styrene/polycarbonate (ABS/ PC) 17. A hearing aid
accor di ngvoeoswm7sab clainms 10 to 12, wherein the com poremipzo@visoma W t h
the coating conprises an outer surface of a netallie material. 18. A
hearing aid according to claim 17, where the netallic material is steel.

19. A coating for a hearing aid conponent, wherein the coating is pro duced
in a process conprising the steps of: prtfviding a hearing aid conponent;
appl yi ng an organonetal lic conmpound to the surface of the hearing aid
conmponent using vapour phase deposition; - inducing a reaction involving

the applied organorBi@hg iafd é@mramgr@& &18in¢ aBY dWHeréih the polykat rextedial
applying a silane nolecule to the netal oxj de on the surface of the heari ng

ai d conponent '#8FHPVHPERHIFHERRSWERSS(ABDh; and inducing a reaction
bet ween the applied silane nolecule and the nmetal oxide to form coval ent
| i nks between the silane nolecules and the netal oxide and/or to covalently

li nk nei ghbburkithd 8pRTING @& PFRE NGdI0eTINed 3, PICrANCHSRNYNEDF BEWKEA i ng ai d

conponent accaqsg Gt%ﬁuﬁulé'b@téﬂléf% sﬂ%‘ﬁ&ﬁi‘p@ly&@ﬁa&%ﬂ@@&@@}@ ylic conpound is
trimethyl alum nium (Al ( 1 coating for a hearing aid conponent

according to claim19 or 20 V\/nerel n the silane nol ecul e conprises a

per f 1 uoroal kyly 71l gE¥rind did A:@P@hhne JrR/rofacl’é'l% h@@oéﬂzd vARITBRNGRE cagcor di ng
to any of clainms 19to 21, whereinthe steps b) and c) are regeated to

provi de a desiRO8GNE RIRWHRE ¥ithf thereoateg 1onyxises arh%trerzsgrfaAe@ atmeglfor a
heari ng ai{h cqRpReMy.according to claim22, wherein in each repeated step
b) the applied organonetallic conpound may be the same as that of the
preceding step b) or the organonetallic conpound may conprise a different

netal than thajg of 1ERRNGIRE SLSIRS 89 Pim 2, wheROd RebibAE Aol 1910 ai d

conponent accor di ng to any of | ai s
steel.

15 19. A coating for a hearing aid component, wherein the coating is pro-
duced in a process comprising the steps of:
- providing a hearing aid component;
- applying an organometallic compound to the surface of the
hearing aid component using vapour phase deposition;
20 - inducing a reaction involving the applied organometallic com-
pound to convert it to a metal oxide;
- applying a silane molecule to the metal oxide on the surface of
the hearing aid component using vapour phase deposition; and
inducing a reaction between the applied silane molecule and the metal
25 oxide to form covalent links between the silane molecules and the metal
oxide and/or to covalently link neighbouring applied silane molecules.

20. A coating for a hearing aid component according to claim 19,

wherein the organometallic compound is trimethyl aluminium (AI(CHs)s).
30

21. A coating for a hearing aid component according to claim 19 or 20,

wherein the silane molecule comprises a perfluoroalkyl moiety.

22. A coating for a hearing aid component according to any of claims 19



to 23, wherein the thickness of the netal oxide |ayer is between 2-20 nm
25. A coating for a hearing aid conponent according to any of clains 19 to
24 furt hewocormpniraibng the step of treating the surface eCriheotszsoiong ai d
conponent with an oxygen plasma prior to applying an organonetal lic
conpound. 26. A coating for a hearing aid conponent according to any of
clainms 19 to 25 further conprising the step of mcrostructuring the
exterior surface of the hearing aid co ent prior to applying the
organometal I qcocglrtl \Pvﬂgpecijh the steps b) and c) are repeated to provide a desired

thickness of the metal oxide layer

23. A coating for a hearing aid component according to claim 22,

5 wherein in each repeated step b) the applied organometallic compound
may be the same as that of the preceding step b) or the organometallic
compound may comprise a different metal than that of the preceding
step b).

10 24. A coating for a hearing aid component according to any of claims 19
to 23, wherein the thickness of the metal oxide layer is between 2-20

nm.

25. A coating for a hearing aid component according to any of claims 19
15 to 24 further comprising the step of treating the surface of the hearing
aid component with an oxygen plasma prior to applying an organometal-

lic compound.

26. A coating for a hearing aid component according to any of claims 19
20 to 25 further comprising the step of microstructuring the exterior surface
of the hearing aid component prior to applying the organometallic com-

pound.



