WO 2010/040419PCT/EP2008/063663 1 Method for manufacturing a hearing aid having a custom
fitted resilient component The present invention relates to hearing aids and to methods of making

hearing 5aidsydheswmyeaion more specifically concerns a method for margfagtpsing & hearing aid
component adapted for fitting in the auditory canal of a hearing aid user, said hearing aid component
being provided with a resilient material on at least its dutside surface, the method comprising acquiring
data representing the shape of the auditory canal of a hearing aid user. 10 It is known to manufacture

custom fitted ea I Ing aids, .or custom fitted in-the-gar hearing aids jn hard non-resilient
material. These @%‘@%@aﬁ@ﬁﬁ%ﬁﬁ%&%ﬁ U%éwﬂﬁ?ﬁ&gwgnﬁgg EWE'IQF% %Hrs;#ﬁahﬁﬁ@fie auditory
canal, of the heggagliBwpEshPsERsEnkrom this impression the ear plug or hearing 15 aid may be

manufactured by different techniques. See e.g. WO 02/078233. When ear plugs are manufactured in
resilient material it is known to make a mould directly from the impression of the ear and ear canal.

The resilient eapc B A B RSB oA SO N 0 HIRKS AL THRLRAY b Apsiicone
ITIC

directly from the ear, and then apply this silicone impression as ear plug with some'mo ions, e.g.

providing space¥oParrangNGTH rBILR SPeOfisaby (ReTRIRS @ MAtbril R Bdfetrrliving 2omprises

performing a scasaingciitheoraidnepressiprearier difesg seaneciubrorpdingy seANArFaldo obtain 25
data for a three dimensiﬁr‘hal compuéer model of F?ﬁe auditory canal, This model can be used when
e

designing e.g. clRfont e P EArDRIGS BT RN ERERTHIGP fﬂgé%q Wétgrﬁwbeﬁ'iib@t%ﬁwé%ir%ﬁs or shells

can be manufadtastitsotiisidapidriactotypimgpihot essesidinguniypiriepases iberdaeadidimensional

shape of e.g. a%ﬁﬁé@'&‘tgtlji% (yt\f!%%%g%%& rcwng%lﬁﬁgw%ri}dcrosés-sectional layers (typically 30 about 0.1
[ shell'is then built u

mm). The ear plug or hearing al ayetf%yr'layer in an additive process. One
example ot@ rapid prototyping process is Stereo Lithography (SLA), where a container of

photosensitive resineeRIARS Ranufacture custom fitted ear plugs for hearing aids, or custom
fitted in-the-ear hearing aids in hard non-resilient material. These are typically
ménufactured by making an impression of the ear, including the auditory canal,
of the hearing impaired person. From t.his impression the ear plug or hearing
15 aid may be manufactured by different techniques. See e.g. WO 02/078233.

When ear plugs are manufactured in resilient material it is known to make a
mould directly from the impression of the ear and ear canal. The resilient ear
plug is then cast in this mould..it is also known to make an impressioh in

20  silicone directly from the ear, and then apply this silicone impression as ear

plug with some modifications, e.g. providing space for arranging the receiver.

Orne of the more commonly used technigues comprises performing a scanning
of the ear impression or a direct scan of the auditory canal in order to obtain

25  data for a three dimensional computer model of the auditory canal. This model
can be used when desighing e.g. custom fitted ear plugs or the shell for in the
ear hearing aids. Such ear plugs or shells can be manufactured by the rapid
prototyping processes. In such processes the three dimensional shape of e.g.
an ear plug is divided into a number of thin cross-sectional layers (typically

30 about 0.1 mm). The ear plug or hearing aid shell is then built up layer by layer
in an additive process. One exampie of a rapid prototyping process is Stereo
Lithography {SLA), where a container of photosensitive resin contains a



WO 2010/040419PCT/EP2008/063663 2 vertically-moving platform. The ear plug or hearing aid shell
under preparation is supported by the platform that moves down by decrements that determine the
layer thicknesedfaneaettiayer. A laser beam traces out the shape of the intengedospegipaen in a
respective layer to harden the photosensitive resin 5along the trace. The process repeats until the ear
plug or hearing aid shell is complete. Another example of a rapid prototyping process is Selective
Laser Sintering (SLS), where two powder magazines are placed on either side of a work area. A

leveling roller W@%Q@Wi%%ﬁ%@%é‘@&?ﬂiﬂ&o?%&iﬁ% YESHS Wﬁ&@fﬁ&?&ﬁ&othef

magazine. The laser then traces out the shape of the specimen. The work moves down by the

thickness of ondSI&YRPRHERY Fofet ermhibebery WbBit S eEEiioRStHER BRI eRBIMGy powder over

the work area froia jay@iffgiierhseadaz iSRS IBGEsSHARAKEISH the §pPIwgeor hearing aid
shell is complete. One#]roble,m with ragidepro,totyping is that this method is onlg suited for relatively

hard and non-rd SifERPHEREGLRE A AR K IH N EERR e JIIR IR SaSHEvA e ufactured by

this technigsie isioftgrtractydiccom serpesbing Povethcamechivyalanbhay dressringsiliesk&lr goft materials
for hearing aid |%Iu S.are only known from standard, not custom fitted, ear plugs. It is known from WO
2007/000160 to é)ha%e a tube for conveying sound into a given shape. The tube is shaped by placing it
in a tool manufactured using a

Another example of a rapid prototyping process is Selective Laser Sintering
(SLS), where two powder magazines are placed on either side of a work area.

10 A leveling roller moves powder over from one magazine, crossing over the
work area 1o the other magazine. The laser then traces out the shape of the
specimen. The work platform moves down by the thickness of one layer énd
the rotler then moves in the opposite direction, thereby moving powder over the
work area from a different magazine. Also this process repeats until the ear

15 piug or hearing aid shell is complete.

One problem with rapid prototyping is that this method is only suited for
relatively hard and non-resilient materials. The material in which hearing aid
~ components are manufactured by this technique is often acrylic or something
20 with an equivalent hardness. Resilient or soft matetials for hearing aid plugs
are only known from standard, not custom fitted, ear plugs.

It is known from WO 2007/000160 fo shape a tube for conveying sound into a
given shape. The tube is shaped by placing it in a tool manufactured using a

25  rapid prototyping process. The tool will form the tube in the preferred shape,
and when heating and afterwards cooling the tube this shape is maintained
when removed from the tool.

Often there is a need for custom fitted ear moulds or custom fitted in-the-ear
30 heating aids with a soft or resilient outer surface, where this surface is intended
for contacting the auditory canal. A soft and resilient outer surface of the

component of the hearing aid in contact with the auditory canal wall, will more



25 rapid prototyping process. The tool will form the tube in the preferred shape, and when heating and
afterwards cooling the tube this shape is maintaizged when removed from the tool. Often there is a
need for cus om f|tte ulds r.custom fitted jn-the-e aids WI% oft or resilient
outer surfoL RG0S MBS 10 IR LR L AL S R G Fostent outer
surface oi‘?ﬁ@&c?tﬂp‘éﬁeﬁt‘%‘tftﬂ%oﬁeér?ﬁﬁ ar& rﬁse%a%fé&t%ﬁwtﬁé a&’éﬁalsﬁcsaﬁarwaﬂ adandtiore 3 easily
adapted to thenshapetof teensiditeiryheanakcwall famibithSrsbychmmore gomfdriably t treséaring aid
user. Furthienmbe@caisgtidnetresthentguieysuwdace will make continuous adaptation to changes in the
geometry of the ear canal feasible. Such changes in geometry may be caused when the hearing aid

user is cheying, ot YaWNLRg - Sk MARY USALR: A5 PlaRIe; 0e&HIRG0L GARPYMGWAISIS ap%UStom fitted

to the mdanqHal Qﬁpe of tr}e a tort){lcanal WIII|1I ts)cel 011o st”Els siplu‘troocril cfﬂars wlrlgecvm pcahzed
mechanical pressurer?’nct e au al The problem |s{ ear ugs |§arecla<31trvely time

candl
consumlrtﬁet%‘ﬁﬁ’aﬁuﬂa‘bmt%hcﬁ%){ e%@tﬁﬂ’t’ﬂﬁ%ﬁd@%ﬁ&tﬁ?@s‘éﬂﬁ@tm asré‘ilﬁﬁ‘r’é}}ﬁ @8s manual. It
has, thereforatk i ansbiacust He ghesexstingantidado providecse msthod for mwiifactering custom
fitted ear mmoubdis with a soft, pliable and resilient surface in an automated computer controlled process.
This objective has been achieved with a method, according to an aspect, for manufacturing a hearing

aid Compgr}a@tzﬁa@ﬂ%dJggnfﬁﬂwjﬁttteﬁtﬁygr@%qm&@oﬂ%wag RIdHSG! SRR

component pavrpg‘:% cQverin of “rgﬁlgesn)tﬂ dalg aI fols} aéslﬁe%t pur% of |ts Quis ({:i)g1 eﬁu(rface an%l said

hearing aid ca component having an inner so conveying part, sal mefho comprising tne steps of,
acquiring GaEL YEhPEEERting the shape of the auditory canal of a hearing aid user, forming a
three-dimensional computer model of the shape of the hearing aid component based on the acquired
data, formimg ebitree-diménsiomdicorhpiter motelobammbugdiforcastiay thewovderigimanufacturing
said moulddring sapichprotety pigtptacessibasedon:said, ttuee -cimpasionaliaesmpiateneaadae! of the
mould, casiingihsneavering in dhemeuid Lamavingdha proulebitomtherGRVRKAG, apgdorming said
hearing %%&%@Hﬁg%ﬁt MAHHHQ ﬁQﬁn‘?%Oa\é?ﬂﬁt@%&ﬁhh‘%ﬁ@@ﬁkg%ﬂdsﬁ%%%éﬂt}‘cg d%ﬁﬂ&n\é\{ tﬁ nsaid
mould is adap ed to be cr %hed to fatc |ta £e \ﬁ‘th e mould fofrmht & covering. tA isclosed is a
method foF Rianuiattun i NEATING ald con RSB B PRERG A% LEps of

ring al

forming a2tfHesE: W@%@&P&@mw}éﬂﬂoﬁ f%@sﬁ%ﬂa (liftﬁégn%‘&rﬁ?@%‘?é‘e@oﬁ?ﬁ%@ﬁt%%\sed on the
acquired ehsiESb AFi doatiee HipsalisRimnebrapntse riodel off arrvldldotorsistifg teecosgering in a
resilient materiatunanwiacturing daic naudd prverypintomaticprecessobased onesafichthwgerdimensional
model of theysaeridocasting.the-sayesingdnna tesiipptimaterabin, the.haiddid apeviagthadould from
said fes'"&J%H}%t%@'fciﬁﬁm%&ﬁ%gaﬁﬁéﬁﬂﬂc CREPONRIRY ﬂHéfEH%Hh% GRYSHR Mt Mgy inner sound
conveying Cgl rt connectlng e reérlrent crl’nlate qgll%tr&eurs % S o;ctlllteateeanngaagq ol H#)opcfent The

inner sound canve |ng part may e any canal or opening in the hearlng aid componeén prepared for
conveyin§EBIRAEH he receiver to the inner space of the ear canal in front of the ear drum. WO
2010/040419PCT/EP2008/063663 4 Another advantage is that the component provided by this
method cakbyishilesstlyisapplidebdsothadnetaingiaid: domipprahtaithoettHbinmethddcengrigngoving
material imordekdospEe il éoapage: fordbairessives ebitpirakecdsl entiatibapeanahe osthgraore, it is
easy to prayigishan sataddenticaliearie:; forming a three-dimensional computer model of a mould

for casting the covering in a resilient material; manufacturing said mould in an automatic process

based on said three-dimensional model of the mould; casting the covering in a resilient material

in the mould; removing the mould from said resilient material; forming said hearing aid

component by joining the covering with the inner sound conveying part connecting the resilient

material with other parts of the hearing aid component. The inner sound conveying part may be

any canal or opening in the hearing aid component prepared for conveying sound from the

receiver to the inner space of the ear canal in front of the ear drum.

This method has the advantage of providing a method for manufacturing custom fitted hearing aid
components with resilient material in a fast process.



5aid component without disturbing the hearing aid user again. It will also be possible to provide the
hearing aid component with a more complicated shape compared to the possibilities of known
methods. Ixwa prefesteth embodiment of the invention said mould is manpdaatesesky;a30rapid
prototyping process. This is a fast and automatic pro%ess, resulting in an accurate mould. In a further
embodiment of the invention the hearing aid component is an ear plug. The ear plug is provided with
resilient material at least on its outside 15surface, but is preferably made from resilient material alone.

Preferably. the RabiBISAARARIOVHRINIEL AR ERSN BREHEIUDSoMARBRAGK B)d side o the

front end side of the ear plug, thus providing space for a receiver transmit sound

into the space HtaRy AR AT HocrRPITO SATRHOMPARRR thiheed ling raadSa @ge. 20 In a further
embodiment of (igdRuepHeRdha HearNG RIbRARRNSNISS PRt OEADdPNEs Rtlaearing aid adapted

for placement in the ear canal. An in-the-ear hearing aid is one compact unit as opposed to a

behind-the-ear KeRHIAECAIGAMREEAINEHERIRe KI5 SRR ISCRTIRE N THE IARNBPHJHAHRE the battery
are 25placed inzdhassithbehinehthe garimmywiereaithgraa eleckigahsignal s sepkthrough leads to

a receiver placed in, ar plug, or, the sound js conveyed from a receiver in the housing through a
tube to the ear BRFg?'%Pﬂi%ﬁ%%%@‘ﬁw LY ﬁ@a?ﬁ{a [9RNKHAR, PRIES? Bﬁffﬁﬂﬁge%@@‘?n the ear
canal and partlycogipaeedsicl ¢hh pcessitbied. o yoicatyriethshizll comprising the in-the-ear hearing 30aid
is custom fitted, e.g. manufactured by a rapid prototyping process.
In a preferred embodiment of the invention said mould is manufactured bya
10 rapid prototyping process. Thisis a fasft and automatic process, resulting in an
accurate mould. -

In a further embodiment of the invention the hearing aid component is an ear
plug. The ear plug is provided with resilient material af least on iis outside

15 surface, butis preferably made from resilient material alone. Preferably, the ear
plug is being provided with an opening extending from the back end side to the
front end side of the ear plug, thus providing space for a receiver which will be
able to transmit sound into the space between the earplug and the eardrum
when the hearing aid is in use.

20
In a further embodiment of the invention the hearing aid component is a part of
an in-the-ear hearing aid adapied for placement in the ear canal. An in-the-ear
hearing aid is one compact unit as opposed to a behind-the-ear hearing aid
where at least the signal processing unit, the microphone and the battery are

25 piaced in a housing behind the ear from where either an electrical signal is sent
through leads to a receiver placed in an ear plug, or, the sound is conveyed
from a receiver in the housing through a tube fo the ear plug. The unit of the in-
the-ear hearing aid is usualiy placed partly inserted in the ear canal and partly
right outside the ear canal. Typically the shell comprising the in-the-ear hearing

30 aidis custom fitted, e.g. manufactured by a rapid prototyping process.



5 In a further embodiment of the invention the resilient material is injected into the mould before
casting the resilient material. This is performed by;use of an injector. In a further embodiment of the

invention {he reslientMateiial bamahatdngssoelonRnAR 204 WheRdhsseplipphrmalesa! is in its

final form, i.e. after casting and hardening. Such hardness has been found to be pleasant to most
hearing afdSi888e S5 E8t ST tle Titie ARTBaCrERiIS R OAAEIEYS described above. Preferably, the

resilient material is silicone, and preferably this silicone is a two component material vulcanizing or

setting atyoom tempsranie. Atermising, Ehe g e iwo components,may b pegfgrmed in the
Injector. e setting at room temperature has the advantage of avoiding a further process étep, such

as heat trehamestreriisut igterialieie iis Gred iorovide diehesting abbestnpnging A hadneg kid
componeptrenaied.for heinanlasceshin theauditaryseanahefa hearing aidaeresaidigarng aid
component beil%ff“ e%\%ith a resilient material and said hearing aid component being
manufactifE 4cEs 8?% t6 thé"Method of the above aspect. Embodiments of the invention will now be

explained in further detail with reference to the figures. Figure 1 illustrates schematically process steps

in an emiadiment ofthedmantionfol manuacubing Adeslignheatmeuld;Figws 2.ahenswo v so a

prior art ear plug manufactured by a rapid prototyping process. Figure 3 shows two views of a mould
for casting‘#FedigHt@duy. Figtie # SAOWS' TRBBIS *BFamEdthIddmateth afrdiift material,
Figure 5 shawwsnbve vigws pédnreat jplig witktarrdteivernkiguted shpeaattnohwieivsadb-aapor art shell
of an in-theg-ear

W RANAIRIRI R 22 URA0TRR ARERA0R/1Q63663

There is also provided a hearing aid comprising a hearing aid component prepared for being
placed in the auditory canal of a hearing aid user, said hearing aid component being provided
with a resilient material and said hearing aid component being manufactured according to the

method of the above aspect,

Embodiments of the invention will now be explained in further detail with reference to the

figures.

Figure 1 illustrates schematically process sieps in an embodiment of the invention for

manufactu_ring a resilient ear mouid.

Figure 2 shows two views of a prior art ear plug manufactured by a rapid prototyping process.
Figure 3 shows two views of a mould for casting a resilient ear plug.

Figure 4 shows two views of an ear plug made in a resilient material.

Figure 5 shows two views of an ear plug with a receiver.

Figure 6 shows two views of a prior art shell of an in-the-ear hearing aid.



6 Figure 7 shows two views of the shell of figure 6 where a part has been recessed. Figure 8 shows
two views of a mould for casting a resilient part for the shell in 5figure 7. Figure 9 shows two views of a

resilient part‘%%s%? ";514%4m0uld of figure 8.  Figure 10 shows two views of the shs;ll/ of }‘i ure 7
provided with a'resilient 190hearing aid part. An example of the method acESFcﬁﬁTé%c? H#5&fvention is

given in figure 1. Data representing the shape of the &uditory canal are acquired and stored in a
computer. These data can be acquired in several ways, e.g. by making an impression of the ear of a
hearing aid user including the auditory canal and then scanning and digitizing the outer contour of this
impression. Corﬁ'rg\‘é’l‘tiél%é%ﬁ‘ﬁ]@&’@ dvaelithssheH widgiipEuherata raskaasikfthe shape of the
auditory canal mapealgeibe obtained by other means such as direct scanning of the auditory canal by
laser, X-rays, ultrasound etc. Three dimensional laser zo scanners for this purpose are known. Once
the data representing the shape of the auditory canal have been stored in a computer, these data can

be applied for pRiglueiiyshdhre erdimensiohal rmomputercamide) ok asiiear phigfor eeisHdiergar hearing
aid fitting thg aq,%hor@/./zscanal of the hearing aid user.

Figure 9 shows two views of a resilient part cast in the mould of figure 8.

Figure 10 shows two views of the shell of figure 7 provided with a resilient
10 hearing aid part.

An example of the method according to the invention is given in figure 1. Data
representing the shape of the auditory canal are acquired and stored in a
computer. These data can be acquiréd in several ways, e.g. by making an

15 impression of the ear of a hearing aid user including the auditory canal and
then scanning and digitizing the outer contour of this impression. Commercial
scanners are available for this purpose. Data representing the shape of the
auditory canal may also be obtained by other means such as direct scanning of
the auditory canal by laser, X-rays, ultrasound etc. Three dimensional laser

20  scanners for this purpose are known.

Once the data representing the shape of the auditory canal have been stored in

a computer, these data can be applied for producing a three-dimensional

computer model of an ear plug or an in-the-ear hearing aid fitting the auditory
25 canal of the hearing aid user.

in a method according o the invention a mould for casting an ear plug is

established in the form of a three dimensional computer model. This mould is

designed to be manufactured in a rapid prototyping process, and the mould is
30 typically prepared for easy removal from the cast ear plug.



In a method according to the invention a mould for casting an ear plug is established in the form of a
three dimensional computer model. This mould is designed to be manufactured in a rapid prototyping
process, and “;8% Orr}ﬁ{%l 45 30 typically_prepa.redI for easy removal frqm th% 8%%1)9“8%'3%6 7 The mould
is designed such that It inner dimensions will fit the wanted outer dimensions of the GASt ear plug.
However, any predictable changes in material dimengions, such as shrinkage, of the ear plug material
during or after casting should be accounted for, i.e. the mould should be produced correspondingly 5
larger in order to take shrinkage into account, such that the size of the finished ear plug will fit the ear.

Also when desi§Rfh BRI aMpMhRESR BRiHE e HEnemsoss WMIbE! dba e iepdi/hide, applied
for tflle Lnould ;B%%b&@rﬁ@@ﬁﬂ@@a@@@@ﬂB@éﬁ%ﬂﬁﬂﬁﬂ%ﬁﬁ@%ﬁﬁ?ﬁ&%&ﬁwﬁ@fé@%ft@rﬁ% of etz).g. )
acrylic by an SLA rapid prototyping pracess the wall thickness of tr. ell is often selected to be in the
range 0.4 -0.8 FSBRIGRISH BT B AT CONEVER! R HALTRERAHIthak 4IRS Paiding the rapid
prototyped moutdokidastingdbateaiqluginte nesilizht oatdrisd, prodal¢bicknespofdheyhelatively hard
material of 0.3 ;0.4 mm, 15 pref ly 0.3 mm or less has.the adyantage that this relatively hard
material is gas& t %Hgk?%grﬂ tr%r%g\gl)eg?r%%atﬂ% ! iﬁ?s%%%o}ijstilisé%%e}gjraqmo d?lé?h%gr]triee? n(i)s(}Qse%r removing
the finished earepiug fowilttié tho ekt akisalsbposeibEniThith esnlislgsmageddiiernafdrack initiation

liness in the moujdl algng which SSRATRLIBA BRI ABTEPAISHEHI REAASHY Getaraplished. When

applying an SLS 20rapid prototyping process polyamide could be used instead of acrylic. Traditionally,
the material for BIPa@#@PHBtotyping process manufactured hard ear plug is limited by the necessity of
the material to be bio compatible, meaning that humans can tolerate exposure to specimens of the
material in 25their auditory canal for extended time periods without any harmful effect and without any

undesiredin YRR IERHENM BRYP Y REH SR OP 1Rl 1 81iBRY EIBE A Rt i@ Further defined in
the standard IS@cto8hd\erytiedanefien teempesferren fondhespitiposelddmuavase wher the rapid

il ot com 5 Gontabtvith T SHH GRS RERHING il s REHLrA B S ET Mt Eobuch a0
epoxy or other wheitiapglyimg dhialsafid anzpidoedrotypthipprastisg taelkkbbeluged forefsliering the
mould. material, a wall thickness of the relatively hard material of 0.3 — 0.4 mm,

15  preferably 0.3 mm or less has the advantage that this relatively hard material is
easy to crush and remove from the finished resilient ear moid. Other methods
for removing the finished ear plug from the mould are also possible. This could
e.g. be introduction of crack initiation lines in the mould along which separation
into two or more parts wouid be easily accomplished. When applying an SLS

20  rapid profotyping process polyamide could be used instead of acrylic.

Traditionally, the material for a rapid prototyping process manufactured hard
ear plug is limited by the necessity of the material to be bio compatible,
meaning that humans can tolerate exposure to specimens of the material in

25  their auditory canal for extended time periods without any harmful effect and
without any undesired skin reactions such as allergy, irritation or toxic
reactions. Biocompatible is further defined in the standard 1ISO 109¢3. Acrylic
has often been preferred for the purpose. However, when the rapid prototyping
process manufactured hard material is applied as a mould for casting, the hard

30 material will not come into contact with the skin of the hearing aid user.
Therefore, other maierials, such as epoxy or other traditional materials for a

rapid prototyping process could be used for forming the mould.



WO 2010/040419PCT/EP2008/063663 In general the resilient hearing aid component should be
manufactured from a biocompatible material, and this material should not absorb any compounds from
the harder mould material, which compounds could be releasable during 5 use of the hearing aid
component. RO 4terial will be understood as being a material resﬁ?ﬁ{ﬁﬁ%?gs@ﬁ@‘iﬁ%ﬂ shape after
compression, i.e. energy may be absorbed when deférming the material, and this energy is recovered
when the deformation is removed. 10 Furthermore, the resilient hearing aid component should
preferably be manufactured from a material having a hardness which is below 80 measured on the
Shore durometer type A scale (see the standard ASTM D2240 for description of the test). This is often

written as Shore80MmdPaeiesallyithe IRRRIEISRE dS B RNMELRISe ANIROLR RIGTRERPY the

hardness is in the range from Shore 20A to Shore 45A. One material in which the resilient hearing aid

component couRigSETRABRAHRF IR AR FBE R3iREGhan AUl e RRPSIRcME R TR BdSor, which is

zobiocompatiblerdniowg Friideinriciagiesematevialh sostbesraficacnilisemay algebeamried.
Preferably the materg isr&‘n'ected ira/o the finished mould. When silicone is applied this may be in the

form of a hdt vieEr E?l% AUSHhBVRRARSREN has to be vulcanized at a temperature of e.g. 220 C.
The silicone may also set by application of ultraviolet light. In a preferred embodiment the 25 silicone is

in the form of & g GemPaRSaS/IGATE WISLSIR MO FamBansala mavs miked e ljector just

before injecting the material'into the mou er mixing two componen e silicene will
vulcanize or hafi@p@efssreompisssitine. i appigkineitdlp 203oibatbwhamdessunémtiebe applied

while the silicong dreal AN 8 RLSssd R BRI REBIIALAGR " HiFIRRRING SOthe diffusion

of air bubbles such that these are removed from the liquid s ereby the number of air bubbles
in the finisHéd hearing aid component can

Furthermore, the resilient hearing aid component should preferably be
manufactured from a material having a hardness which is below 80 measured
onh the Shore durometer type A scale (see the standard ASTM D2240 for
description of the test). This is often written as Shore 80A. Preferably, the

15  hardness is below Shore 60A, and more preferably the hardness is in the range
from Shore 20A to Shore 45A.

One material in which the resilient hearing aid component could preferably be
manufactured is silicone. A preferred silicone is the Biopor, which is

20  biocompatible. However, other resilient materials, such as soft acrylic may also
be applied. Preferably the material is injected into the finished mould. When
silicone is applied this may be in the form of a hot vulcanization silicone which
often has to be vulcanized at a temperature of e.g. 220 °C. The silicone may
also set by application of ultraviclet light. In a preferred embodiment the

25 silicone is in the form of a two component silicone where the two components
may be mixed in the injector just before injecting the material into the mould.
After mixing the two compoenents, the silicone will vulcanize or harden at room
temperature in approximately 20 minutes. A pressure may be applied while the
silicone is hardening. Such a pressure may have the advantage of increasing

30 the diffusion of air bubbies such that these are removed from the liquid silicone.
Thereby the number of air bubbles in the finished hearing aid component can



WO 2010/040419PCT/EP2008/063663 9 be significantly reduced. An example of a pressure applied to
the silicone in the mould is approximately 5 bar.  Other examples of materials which could be applied
for the resilient hearing aid 5component are thermoplastic elastomers (TPE) and liquid silicone rubber
(LS R). One g’%ﬂ?gﬁ%‘%ith the method according to the invention is that'gri larr%&o%f'fﬁ@:f'esilient
hearing aid component in any form is usually not neceéssary. A 10 finished ear plug or hearing aid
component may be lacquered with a layer of e.g. vulcanizing lacquer. Different types of lacquer exist;
these may provide the surface with different properties, such as a specific frictional coefficient,
improved cleanRfySiiifigantinTsrirasrfiXATI® PhR IERTocaPBied R, tasstilierareIthiS one layer

of lacquer may p @apRdesoxari&nebEain specific 15 surface properties. However, many ear plugs
manufactured according to the method of the invention will be applied directly without any layer of

lacquer. The hardened lacquer would also have to be biocompatible. Often a manufactured ear plug

will have to encasestnsxspcsiveodhthrherringceslid bergipipdridhiasisetion spacedatithe receiver
and preferably holdiré(% minans {ﬁ)r holding the receiver s ncluded in the mg}nufacturing of the
.n%n

be |
ear mould. SucRNHE: E&nS %%‘Eﬁ" tgrg}g OS5 pa ol flf lfﬁes'e‘;%?rrﬁeeﬁ%? Al model of the
ear plug. The héldiRyg means for holding the receiver may also be a separate component adapted to

the receiver and fitting into the

One advantage with the method according to the invention is that grinding of
the resilient hearing aid component in any form is usually not necessary. A

10 finished ear piug or hearing aid component may be lacquered with a layer of
e.g. vulcanizing lacquer. Different types of lacquer exist; these may provide the
surface with different properties, such as a specific frictional coefficient,
improved cleaning ability or improved resistance to microbiological growth.
Also, more than one layer of lacquer may be applied in order to obtain specific

15  surface properties. However, many ear plugs manufactured according to the
methed of the invention will be applied directly without any layer of lacquer. The
hardened lacquer would also-have io be biocompatible.

Often a manufactured ear plug will have to encase the receiver of the hearing
20 aid. Therefore, in this situation space for the receiver and preferably holding

means for holding the receiver should be included in the manufacturing of the

ear mould. Such holding means should therefore also be part of the three

dimensional model of the ear plug. The holding means for holding the receiver

may also be a separate component adapted to the receiver and fitting into the
25 space in the earplug where the receiver is to be arranged.

The space for the receiver is designed with shape and dimensions such that
the specific receiver for the hearing aid selected for the hearing aid user will fit
info the earplug. Furthermore, an open canai should connect the sound

30 generating part of the receiver with the part of the ear plug arranged to face the
ear drum of the hearing aid user. There will thus be direct access for the sound



25 space in the earplug where the receiver is to be arranged. The space for the receiver is designed
with shape and dimensions such that the specific receiver for the hearing aid selected for the hearing
aid user will %énzt'}ol(t’%e garplug. Furthermore, an open canal should connect the sound Bogenerating
part of the receiver With the part of the ear plug arranged to face the ear d?ﬁ%%??ﬂigoﬁ%ﬁgﬁng aid user.
There will thus be direct access for the sound WO 20210/040419PCT/EP2008/063663 10 from the
receiver to the ear drum. Means for holding e.g. a grid for preventing earwax in getting into the
receiver may also be arranged as part of the ear plug. In a number of situations the ear plug will
extend not only TRThE'@4pERiMaN BUtNsaR frpartdeans Maldirpre Jeaaiverfepnigenting arranged in
the part of the earagiedemARKID the Frshas whgeshesaremual e loss fmitedsppipgred to the
ear canal. This is especially the situation for children. When the receiver is placed in the concha part of
the ear plug, the canal conveying sound from the receiver to the space in front of the ear drum may be
bended. 10 Oftém sheuedveplofosititkiawe teebenaphliedilvéhierehin drhereaiceariagnhaicdbuthere the
receiver is arranged. in th ind-the-ear_part, and where, a tube is quiding the sound from the
receiver to %he éagsropilrﬂ %ﬁ§ ﬁﬁ%ﬁaﬁ‘i %%ﬁ%ﬁ%%?‘yg rtk%%uc‘:%%lgégfheee%%apqg&%v'ﬁ] hg Bﬂgﬂggl%vith means
for holding the tedyep!tg éxiendingnibdbienenichecovtinng tbalseaoeentidre thesrbisiliedt hearing aid

component ma’&Hfﬂﬁg%B%dtéstﬁer%%i“‘EQEQE‘FFRHQS cusAVRIaEaRRRSY ﬂ;g%%Pm&manufactured

by a rapid prototyping process. This ear plug Is ma in a relativel non-resilient material
and will often b&Retapiver is placed in the concha part of the ear plug, the canal conveying

sound from the receiver 1o the space in front of the ear drum may be bended.

10
Often the ear plug will have to be applied with a behind-the-ear hearing aid
where the receiver is arranged in the behind-the-ear part, and where a tube is
guiding the sound from the receiver to the ear plug and through the ear plug. In
~ this case the ear plug will be provided with means for holding the tube.
15

in one embodiment according to the invention, the resilient hearing aid
component manufactured is a resilient ear plug. Figure 2 illustrates a prior art
ear plug &5 manufactured by a rapid prototyping process. This ear plug is
manufactured in a relatively hard non-resilient material and will often be ready

20 1o use, maybe after grinding or polishing. This ear plug cannot be applied as
mould for a resilient earplug, partly because the cuter dimensions of the
resilient ear piug will have o be equivalent with the outer dimensions of the
hard ear plug in figure 2, which is not possible if applying the hard ear plug as
mould for the resilient ear plug. Also, the known ear plug 5 is usually provided

25  with means for holding the receiver. However, it has been found that the
software for designing the hard ear plug can also be applied for designing the
mould for casting the resilient earplug.

Figure 3 illustrates such a mould 10 for casting a resilient ear plug in e.g.

30 silicone. The mould 10 has been modeled as a three dimensional model on a
computer and has been manufactured by a rapid prototyping process. The
mould 10 in this example comprises an outer shell 11 and an inner core 12.



zo to use, maybe after grinding or polishing. This ear plug cannot be applied as mould for a resilient
earplug, partly because the outer dimensions of the resilient ear plug will have to be equivalent with
the outer dimensions of the hard ear plug in figure 2, which is not possible if applying the hard ear plug
as mould for Yhe 7e&fi&Hitar plug. Also, the known ear plug 5 is usually p?’&ﬁf?ég&yW?ﬂﬁm@ans for
holding the receiver. However, it has been found thatithe software for designing the hard ear plug can
also be applied for designing the mould for casting the resilient earplug. Figure 3 illustrates such a
mould 10 for casting a resilient ear plug in e.g. 30 silicone. The mould 10 has been modeled as a three

dimensional mofig¢ swigicetpdtemdhbenagibeerion aasifastire ¢ asplgapit protHging faceess. The

- mould 10 in thisTexampie SHRRESEM L QEIRE R dh wfmém@a%g?wﬁé/@by a space _
2010/040419PCT/EP2008/063663 11 The outer shell 11 will be applied for casting the earplug with an

outer surface. THE AHEFRARE IBIC5-HR PaMRBIRIT RO IEL AR SRRIVEAGHIP SWRERSIRF aTdce will be
created inside thpayplag ito whish iecteeaivensansisrineriies iHdie soasednay alrgraprovided
with means for polgjn %e receiver ancbﬁ referab 5Iockin§ the recelxéer or a tybe into the correct
position. These RS (I]rill%f dSHE D& RS T B FR TEEERE I, 8§?mﬂt%’\9/ime@6ﬁesponding
means on the receier iiTthe ifoner Woed> ssay e prpdadidngthitnysregendeessamrfoofitting the
shape of the reggly 3 yentilation.c | eded. .ear plug, a second inner core needs
to be arranged %@ép%ﬁ (l) tig?n%iﬁé?r %geszgﬁé?%%ﬁ%g}%égs&g a?srq o%\g %%rg%%ees Tide the outer
shell 11. Figurefftingstiamhaag ebihslugeed/ aiaérnaresiidationaneniall isasddeddmibelesin figure 3.

The resilient mafgrial NS, ' iygn color. The
cylindrical oper?ng%gg%%ﬁ?ing from fﬁ? %ﬁ%@%ﬁ%@%ﬁ%ﬁ%ﬁ?&gy th ﬁ%/r plug 15 is for

placement'6f theGeRAVENST S0t RFIIaRInRRIBH 36 b tiside thawieiessBaIhg inot shown) from the
back end 17 to the front end 18 of the ear plug should be arranged. In figure 5 the ear plug 15 of figure

4 has been mouynted W'thl a receiver Wh}:}ﬂ 20 has been arranped in the cylindrical opening 16. A first
plug 21 is enga é%"fﬁé LY SRR SRR chMERe Wi irelerkaieHslisarsipig @?Lé%nnects the

receiver througlnefitpad 32Thearssitiontphigri2d mdgite drépspagagiog teasetkairina gasiygheousing
electronics of the AEAANG RIS AISaraS P Bl B & eSO et Wb ack
15 end 17 to the front end 18 of the ear piug 15 is for placement of the receiver. If
a canal for ventilation is needed, a further opening (not shown) from the back
end 17 to the front end 18 of the ear plug should be arranged.

In figure 5 the ear plug 15 of figure 4 has been mounted with a receiver which
20  has been arranged in the cylindrical opening 16. A first plug 21 is engaged in a
socket (not shown) in contact with the receiver. This first plug 21 connects the
receiver through a lead 22 to a second plug 23 adapted for engaging a socket
in & casing housing electronics of the hearing aid. This casing will typically be
of the behind-the-ear type.
25
In an embodiment according to the invention a resilient hearing aid component,
being part of an in-the-ear hearing aid, is manufactured. Figure 6 illustrates a
shell 30 of a known in-the-ear hearing aid with a hearing aid part 31 adapted for
fitting closely into the ear canal of the hearing aid user. Such shells are typically
30 made directly by a rapid prototyping process based on a three dimensiona!
computer model of the hearing aid user’'s ear and ear canal. Traditionally, the

hard material, e.g. acrylic, from which the shell is made, has been arranged to



25 In an embodiment according to the invention a resilient hearing aid component, being part of an
in-the-ear hearing aid, is manufactured. Figure 6 illustrates a shell 30 of a known in-the-ear hearing aid
with a hearin%gid P;rt 31 adapted for fitting closely into the ear canal of the hearirb% aid user. Such

shells are typlcaﬁ?/ Omade directly by a rapid prototyping process based 8?“1%* zreeem ith&nsional

computer model of the hearing aid user's ear and eait€anal. Traditionally, the hard material, e.g.
acrylic, from which the shell is made, has been arranged to WO 2010/040419PCT/EP2008/063663 12

be in direct contact with the ear canal. However, with the method according to the invention it is
possible to marRAEtEEE 608t WtBANSRRRARRI WitdrevPe WHR tihec@%g@ﬂ/ﬂﬂ?% hicanal, can

be manufactureg éraiveatighiliapipaaieiatothrietx obiRiRiRg sherafentagainbievadratagal. 5 In
order to manufacture such a he; riﬂg aid shedl?g two phase process isBpreferred, \where the hard part of
i S

the shell is mar RS AT AOHETD IR 83 RRRR RAMIRAMIRUARGALERP SN I€ Thanufactured in a
different phase.niie faio thartharsothrimigtbgrathchintgehs baahiagradeshell. 10 Figure 7 illustrates a
result of a phase manufacturing the hard part of the shell. In this phase a part 31 of the shell, arranged
to be inserted deepest into the ear canal of the hearing aid user, has been contracted or recessed to
exhibit a reduced ordssisevtoniahisa scebse dgriit g Rid shatle wiepfenainypdssshisee 15dimensional

computer modeb lrihie,ShaRg &1 el b NBiTeRESRER AL RGFLUSHESHD 8 uay nbe explained

below by a covering in the form of a cup-shaped sheath, covering or envelope of a resilient material.
The hard part of'tAdesHEaNEHER RaRICROTRRITA thieKRass RCtHEe taiR e Bile reolgohaRBS pléRrably

approximately Gwopayd Bie thisknasgwillprefsiaklyadsegarsiesthe

10
Figure 7 illustrates a result of a phase manufacturing the hard part of the shell.
In this phase a part 31 of the shell, arranged to be inserted deepest into the ear
canal of the hearing aid user, has been coniracted or recessed to exhibit a
reduced cross-section. This recessed part 35 is made when forming the three

15  dimensional computer model of the shape of the shell. The recessed part will
be covered in a way 10 be explained below by a covering in the form of a cup-
shaped sheath, covering or envelope of a resilient material. The hard part of
the shell could have a material thickness in the range 0.4 — 0.8 mm, preferably
approximately 0.7 mm. This thickness will preferably also apply for the

20  recessed part 35. The distance of the recess is the step between the non-
recessed and the recessed part which equals the distance between the surface
of the hard material and the outer surface of the resilient hearing aid
component. The step therefore equals the thickness of the resilient part to be
placed around the recessed part. Two opposing needs should be balanced

25 when selecting this step. With a larger step more resilient material will be
present between the hard surface and the wall of the ear canal. This will make
the resilient hearing aid component more flexible. However, since the
dimensions of a hearing aid user’s ear canal are approximately constant, a
larger step will lead to smaller dimensions and less space inside the hearing

30 aid shell. This may be a problem when arranging the placement of the receiver.
Often a step of the recess in the range 0.5 -1 mm is preferred.



20recessed part 35. The distance of the recess is the step between the non- recessed and the
recessed part which equals the distance between the surface of the hard material and the outer
surface of the resilient hearing aid component. The step therefore equals the thickness of the resilient
part to be pla‘ihcigcfga{?gﬁﬁﬁ%he recessed part. Two opposing needs should be BEERCEY FEivhen
selecting this step. With a larger step more resilient rtiaterial will be present between the hard surface
and the wall of the ear canal. This will make the resilient hearing aid component more flexible.

However, since the dimensions of a hearing aid user's ear canal are approximately constant, a larger
step will lead toFéaERet HHRBAGS fsraRiddets fop sastingide erlitEDR7I RO AiE SREIPINREIRAY be a

problem when aseangingdhs piaeementahihrreseesHalten @ 4an fhike 7ereesiping4ange 0.5 - 1
mm is preferred. WO 2010/040419PCT/EP20081063663 13 Fi%ure 8 illustrates a mould 40 for casting

a resilient heariid SRS PYHEATEY R LY $i) R8T HIRGh ST RUIRE POSEL SLNENMRARE 38in figure 7.
The mould 40 igsistsRmedibyifey mhingeaitbreedinpensionsd comngenis adelahgstbpaniag aid shell 30

including the reslient eamponait 50, Durina iz madaling siop e Sohase. apd ha limensions of the
resilient hearing aid componeén will also be decided. Based on the shape anhd dimensioris of the
resilient hearingiaditedmpaswshvthihenshdgelarfd diasmsep tireafdbitientfiearinggsitgcanhponent 50 can be

formed as & s RO el FEPUIEISTALEl-ETAD ik arRdel bt mord AR arrayfagired n o

rapid prototyping process. The mould 40 wi y ao comprise an outer layer 41 and an inner core
42 between whithfgétedaam dpee sliaeasio ial wepuies medmnk 10sa dhg Bled®difsonentdso can be

cast. The dimengjoasahihednnes oL dgiepralsipme penansrabihp irrassed haddgrt 35 of the
hearing aid shell. asFigure 9 illustrates a resilient hearing aid component 50 cast in the mould of
10 comprise an outer layer 41 and an inner core 42 between which there is an
open space 45 in which the resilient hearing aid component 50 can be cast.
The dimensions of the inner core 42 equals the dimensions of the recessed

hard part 35 of the hearing aid shell.

15 Figure 9 illustrates a resilient hearing aid component 50 cast in the mould of
figure 8. The resilient component 50 in this embodiment is to some extent cup
shaped with a wall 55 having a thickness defining the thickness of the resilient
layer, and an outer surface which, in the finished hearing aid component, will
be in contact with the ear canal of the hearing aid user. Furthermore, an

20 opening 56 is provided in the bottom of this cup shape. This opening 56 is often
circular or substantially circular in shape, and has the purpose of aliowing
sound from the receiver to reach the space between the part of the hearing aid
inserted in the ear canal and the ear drum. The opening 56 is made during
casting the resilient hearing aid component 50 by having means 46 for forming

25 the opening as part of the mould 40.

Figure 10 illustrates the shell 30 of figure 7 provided with the resilient hearing
aid component 50 of figure 9. The resilient component could be glued or press
fitted to the hard recessed part 35 of the shell.

30
in a first example according to one embodiment of the invention an impression
(e.g. in silicone) is made of the hearing aid user's ear and ear canal. This



figure 8. The resilient component 50 in this embodiment is to some extent cup shaped with a wall 55
having a thickness defining the thickness of the resilient layer, and an outer surface which, in the

finished hear‘i{f@ 2%%/%90@ 9onent, will be in contact with the ear canal of the Ezﬁ%gg}%s%i}g#ﬁser.
Furthermore, an’zoopening 56 is provided in the bottom of this cup shape. This opening %6 is often

circular or substantially circular in shape, and has thé4$urpose of allowing sound from the receiver to
reach the space between the part of the hearing aid inserted in the ear canal and the ear drum. The

opening 56 is made during casting the resilient hearing aid component 50 by having means 46 for
forming 25 the SPBIRAY AL PHEHTRE iMBUHUDNENRCTE IRESNARSs T ANen s8N ¢ 9fprovided

with the resilienghgasitadisheompanans aPtabfigiied; dhealesilieatheamnparntsautdHeeglued or
press fitted to the hard reégﬁ%ad part 35 of the shell. O'E #}\’/év’ﬂgﬂzomm 419PCT/EP2008/063663 14

impression is sCAREFAR AR R R I ARG P58D SRy 98 cfibing the
shape of the augiitindahnadaf lealendiy Bidesen Hessdataansoappbechinramadfivare package for
building a model of .an ear plug. for a pehind-the-ear hearing, aid.. Based on.this modgl, a madel of the
mould for é%astﬁ%ﬂﬂg eeaﬁ%%g'g ac’or%%rg ent Fst %fes?gS' %&fﬁ%%%@e& vﬁ‘fﬁ%éﬁﬁge{%@éoﬂfteerrsurface of
the ear plug as swelhas tidhiamear cindrpsord bidinlea meeenavityrfardutidic gub e diseramyaventilation

cana) will be Paghaht Bl A0,y Vet AfoRAb 0 (WA B LB UdEigh s gy actured by an

SLA rapid prototyping process. mould i1s made in acrylic and the outer shell of the mould will be

10made in a thieRAcHS T 018§ ! DM uié imRRWIBATOREBITRM § YIRS vty FBictRecteBaIng: is often

solid. A two corpponant $HeqREURINO Wik ad anditiadaddia e Rawd e silieans ihardening at
room temperature and at a pressure of 5 bar for approximately 20 minutes. Followm%thls the ear plug

can be rerved 85 T2 RHekReEs Urlshmg e e e dnBR P ard PhaalipEigLhe cavity for

the receiver is often solid. A two component silicone is now mixed and injected
into the mould. The silicone is hardening at room temperature and at a
pressure of 5 bar for approximately 20 minutes. Foliowing this the ear plug can
be removed from the mould by crushing the outer shell of the mould and

15  drawing the inner part of the mould out of the ear plug, thereby leaving the
space in the ear plug for the receiver. Finally, the receiver can be mounted in
the ear plug.

In a second example according to a second embodiment of the invention an

20 impression (e.g. in silicone) is made of the hearing aid user’s ear and ear canal.
This impression is scanned in a three dimensional scanner, thereby creating a
set of data describing the shape of the auditory canal of the hearing aid user.
These data are applied in a sofiware package for building a model of an in-the-
ear hearing aid. This model will comprise one hard part forming the shell of the

25 hearing aid, and one resilient part to be arranged on the outside of the hard
part, where the resilient part is arranged such that it will be in touch with the
wall of the hearing aid users ear canal. The hard part 30 of the shell is
manufactured in approximately 0.7 mm acrylic, directly by an SLA rapid
prototyping process. Based an the model of the resilient hearing aid component

30 50, a model of the mould 40 for casting the resilient component 50 is designed.
The mould 40 is then manufactured by an SLA rapid prototyping process. The

mould is made in acrylic and the outer layer 41 is made in a thickness of



drawing the inner part of the mould out of the ear plug, thereby leaving the space in the ear plug for
the receiver. Finally, the receiver can be mounted in the ear plug. In a second example according to a
second embod&n;((}a}r(}&{g}‘} tlhe invention an 20impression (e.g. in silicone) is made of the hearing aid
user's ear and Rar canal This impression is scanned in a three dimensior})aﬁ}gggﬁwgfﬂﬁﬂ%?eby creating
a set of data describing the shape of the auditory canél of the hearing aid user. These data are applied
in a software package for building a model of an in-theear hearing aid. This model will comprise one
hard part forming the shell of the 25hearing aid, and one resilient part to be arranged on the outside of

the hard part, WHREWBFEHIBN PH WhiledhgeanaiaeipdRitineininadhennandiecnsipes the

hearing aid usess garealiehtideribRawifBotBasbsiisTaneiaHiek nqpargximately 0.7 mm
acrylic, directly %ﬁ” SLA r%f_id H%gototé/%ing grocess. Based on the model of the resilient hearing aid
; IR Gtk AoFiE

component 30 &R (TRQUIth PYHE KRG B VOoRPMAIR S 61lSRRigned. The
mould 40 is thearmansfaciytak bytaums lodoagid psaititpingproeessorhhe Mt iseraadeatn acrylic and
the outer layer 41 is made ip.a.thickness of WQ 2010/040419PCT/EP20081063663 15 approximately
05 mm. wie (A RIS Eob ATl TR G BT e L TR Bt wil e
made solid. TheoesHi2nf Wearmyukidsositighaent 80dshenivastie teyarculdf byenmixiokg éstwo

component silcaerand 1Eag e M e WML Theicoe s L narpamBeiepre and ot Sa

pressure of 5 bar for approximately 20 minutes. Following this, first the inner core e mould is

withdrawn, and tREhRAE Bdtel g shal. oihe eeqiirnd et shisdasirnesiicalumiadhial is now arranged
on the recesseddais3a phiberhardirar3Rpbimalelmbhesasiicatoaterial indastenemy glue to the

recessed part. The other components of the hearing aid such asthe electronic 10 module, the battery

compartméft, tHPRHBIEF RAEHE GRATBRISHBRR RS ARSRIYRIGARARRSIEORRRAE BN a cover is placed
over the opening@agédhe stelins shaareinenta YOIH HI3dsH dheraky dpehegrndbaidds finished.

shell as shown in e.g. WO 98/47319. Thereby the hearing aid is finished.



16 Claims 1. A method for manufacturing a hearing aid component adapted for fitting in the auditory
canal of a hearing aid user, said hearing aid component having a covering of resilient material on at
least part of its outside surface and said hearing aid component having an inner sound conveying patrt,
said method comprising the steps of, - acquiringsdata representing the shape of the auditory canal of a
hearing aid user, - forming a three-dimensional computer model of the shape of the hearing aid
component based on the acquired data, forming a three-dimensional computer model of a mould for
casting the Et8ithg, - manufacturing said mould in a rapid prototyping process based on said

three-dimensignaltiosddoten snetetiotife anadeng castingribeneoneriagiadierm@ulg, - removing the
mould from thg, W%UBQ@@%H&@F%%%@WQH%@%%%‘H@&% del%awgoﬁtgq?ove“ng with the

inner sound can art wherein,sai ted to Lghe itate removal of the

mould from the“COVeing Vﬁﬁnr%e G owa?a?ﬂ? ?u?? %?%'D‘FREE cing crack initiation lines
in the mould. §“Ff@\%erﬁ%@ﬁﬁidotﬁ%lﬁgﬁtﬂ' compRIEIN Q&iﬂﬂﬁcﬁﬂdﬂﬁ%@%ﬁ% with a wall thickness of 0.4
mm or less. 4cOineyireg et asaior dieghadctamptising thenstems sdid mould is provided with a wall

thickness of 0.3 mna&{ur®$% data representing the shape of the auditory canal of a

hearing aid user,
- forming a three-dimensional cbmputer model of the shape of the
hearing aid component based on the acquired data,
- forming a three-dimensional computer model of a mould for
casting the covering,
- manufacturing said mould in a rapid prototyping process based on
said three-dimensional computer model of the mould,
- casting the covering in the mould,
- removing the mould from the covering, and
- forming said hearing aid component by joining the covering with
the inner sound conveying part,

wherein said mould is adapted to be crushed to facilitate removal of the

mould from the covering.

2. The method of claim 1, further comprising infroducing crack initiation
lines in the mould.

3. The method of claim 1 or 2, wherein said mould is provided with a wall
thickness of 0.4 mm or less.

4. The method according to claim 1 or 2, wherein said mould is provided
with a wall thickness of 0.3 mm or less.

5. The method according fo claim 1 or 2, comprising selecting the material
for said covering to be biocompatible.

8. The method according to any one of the previous claims, comprising
providing said hearing aid component with an opening extending from
the back end side to the front end side of the ear plug.



5. The method according to claim 1 or 2, comprising selecting the material for said covering to be
biocompatible. 6. The method according to any one of the previous claims, comprising providing said
hearing aid component with an opening extending from the back end side to the front end side of the
ear plug. 17 7. The method according to accokging to any one of the previous claims, wherein the step
of forming a three-dimensional computer model of the shape of the hearing aid component comprises
selecting said component as an ear plug. 8. The method according to claim 1 - 5, wherein the step of
forming a thfeéhgimatashateoripgite arsaediobireashapecodiiechpraninyaidaomponent comprises
selecting saidveiesngiareatstepeotdonpangatiafandintbaskarieanins.aid whih é5 Bring adapted for
placement in Ue: 6810¢ 8ehetriieReLBRbEREAI amEp LY aiedghiigggevious claims, comprising
injecting said resilient material for thF covering into said mould. 10. The method according to any one

of the previougoépaﬁf)nnsefncoar%ﬁrr?s?r% geﬂ@tting said resilient material such that it has hardness below

Shore 60A. 11, The method according to any one of the previous claims, comprising selecting said
resilient materfdisowitibdEctasihgrinesmnnithé ramgedio thSheme @dArtighare 45k 12. The method
acr:_,?rding to amé@rtﬂrﬁémﬁ:ﬁé@m@{amm@f@iﬂb%ﬂafgféémgé%%mlg faEm OLVU'?aniZ%tion _(l)_f said
resilient mate ! e._previ Ims, wherein said resilient
material is sel%%hé%é{]og@:(: gﬁ%ﬂ%&%&g{%ﬁ%ﬂ g_ﬁ@g" C 8rR mmg?g é%gﬁ%fggﬁev%\le%?ﬁ] said silicone is a two
component m&'é%%[l%lggﬁrﬂggaéﬁ ?’éﬁﬁ{‘t@ 8@%@‘?@% FRTIRIAGETSTAIRERISFRid comprising a
hearing aid céiap@nent prepared for being placed in the auditory canal of a hearing aid user, said
hearing aid component being provided with a resilient material and said hearing aid component being

manufactured acs erdiRgdaasrRiRs Aot Bl wiiRgidims4cotforising

injecting said resilient material for the covering into said mould.

10. The method according to any one of the previous claims, comprising
selecting said resilient material such that it has hardness below Shore
60A.

11. The method according to any one of the previous claims, comprising
selecting said resilient material such that it has hardness in the range
from Shore 20A {o Shore 45A.

12. The method according to any one of the previous claims, wherein said
casting is in the form of vuicanization of said resilient material.

13. The method according to any one of the previous claims, wherein said
resilient material is selected to be silicone.

14. The method according to claim 13, wherein said silicone is a two
component material vulcanizing at room temperature after mixing.

15. A hearing aid comprising a hearing aid component prepared for being
placed in the auditory canal of a hearing aid user, said hearing aid
component being provided with a resilient material and said hearing aid
component being manufactured according to the method of any one of
the claims 1 - 14. -



16. A hearing aid according to claim 15, wherein said resilient material has a hardness below Shore
60A.

18

16. A hearing aid according to claim 15, wherein said resilient material has
a hardness below Shore 60A.



