WD 2009/ 1259031PCT/ KR2008/ 004951 [ DESCRI PTI ON]

[Invention Title] A COCHLEA | MPLANT SYSTEM I N
wo T609(1b3d0oIHE EAR) TYPE USI NG¢I NFRARED DATA PCT/KR2008/004951
COMMUNI CATI ON [ Techni cal Fi el d] The present

invention relates to a cochlea inplant system
i ncl udi ng a speech processor and an inplanted part.
t he speech processor and the inplanted part

igate via infrared data communi cation. The
IDESém@ﬂﬁd part receives its power fromthe outside

I QHOr; @4 o-frequency (RF) signal and/or recharges
L nvgﬂﬁ?ngpgn?gble battery included in the ICS. For this
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i mpl ed part are inductively linked by RF coils.
ammuﬁgggﬁéﬁound Art] A cochl ear inplant systemis an

artificial device for providing auditory sensation by

el ectro-stimul ati on of remaining auditory neurons of a
[Techeidag¢nFieldo i s severe-to-profoundly hearing inpaired

W th sensori-neural origins In general, a . )

cdbR| REESCRD| BRtEDE bRpriicd 86esa tepaetIfippacHd ARt sfFtgn including a
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implaBt @Napar@r cRAm@cieuse i ¢isi dmdlayed edeiav agbulayn acani en.opfienemplanted
and then, transfers the processed signal to_the X
part irapRialsedl AWK ofrophehe tqukside ithrough radiomiepdueney (RF) signal

ignal..of th ro I S, | ved t :
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_ proper stimulation signal including such information
induchsvediyetimkedebe ine@lls. st i mul ati on node, nagnitude of

timul,ati,gn, and period of stinmulation to be suitable
Eﬁcg%?mggi%ﬂﬁating the auditory neurons. The stimulation

siggnabcHisafelipyBaRd §yxtbRe idudid onM iMepfAnsasi@eanfor providing
el ectrode array inserted into the patient's cochl ea.
auditThe sinset rdncdly etdatupattiienlatgon of remaining auditory neurons of a
patient, who is severe-to-profoundly hearing impaired with sensori-neural
origins

In general, a cochlea implant comprises a speech processor and an
implanted part.

The speech processor provided outside the body processes the acoustic
sound (a voice signal or an acoustic signal) received by a microphone and
then, transfers the processed signal to the implanted part for the
stimulation.

When the signal of the speech processor is received by the implanted
part implanted into the body, a stimulation circuit unit converts the
received signal into a proper stimulation signal including such information
as electrode channel, stimulation mode, magnitude of stimulation, and period
of stimulation to be suitable for stimulating the auditory neurons. The

stimalation signal is delivered to the auditory neurons via an electrode

array inserted into the patient's cochlea. The electrical stimulation 1s



WO 2009/ 1259032PCT1K1t 2008/ 004951 transmtted to the
auditory cortex of a brain so that the hearing

wO pgwaite can hear sounds. [Di sclosure] [ TechnPCHKR2008/004951
Pr obl enj The present Tnvention relates to a
cochl ea inplant systemincluding a speech processor
and an inplanted part that transfer and receive a
signal by infrared data comrunication. The inplanted

part i ncludes a, receiver for recei.vin n.infrayed. .
transilgral 1§ 1 EHO SBEeEM 15%00EsS P A0 Banbih JhE FFaing inpaired

i nf aﬁﬁg signal, a stimulation circuit unit for
Ca}h%%héer i'ng the denodul ated signal into a stinmulation

signal, an electrode array inserted into the cochl ea

~to stipulate the auditory neurons by the stinmulation
[Disglioghet] and a coil for receiving power fromthe
t Si ugh radi o frequency (RF) power

“fcﬁﬁgaéﬁﬁéﬁg%ﬂ. The inplanted part receives power from

t MRe OMicSEAle IRERLIG TBEateRl totd whAlge impladit 8yBedm including a
battery. The present invention has been made in
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. resent. invent.ion. to prvi hl [ Sys .
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an acoustic signal into an electric signal, to process
coil five rekcettimgcpsiegndron dibe bot tidantfrengh hedpe obesiwency (RF) power

electric,signal t n i nside.of a baod a an.. ..
transqiyag dht od oty |HGTEREER TeRE b an B st b7h g ity if throush the
coﬂ.Efé?h%&a%ﬁ“ﬁﬁe@ﬁ@ﬁ%@ﬂt&ﬂiSide through radi o frequency

power transm ssion, to receive the signal from

t Hee speseht pmveesisor haainget onstei nulvies ¢hdhauabaver problems, and
. . heurgns in the cochlea jnplant stem . Here, the .
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powercrmmni ssabhon. Besides the infrared transmtter

for delivering processed signal to the inplanted part

for stinmulation, the speech processor can further
[Téchﬁﬁkﬂd§ Rﬁigﬁfrared receiving unit in order to receive

"FSr i oh on the status of an el ectrode array in the
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to convert a voice signal or an acoustic signal into an electric signal, to

process the electric signal, and to transfer the processed electric signal to
an inside of a body, and an implanted part implanted into the mastoid cavity
to receive power from an outside through radio frequency (RF) power
transmission, to receive the signél from the speech processor, and to
stimulate the auditory neurons in the cochlea implant system. Here, the

speech processor and the implanted part transfer and receive the signal by



The inplanted part includes a receiving unit for
receiving an infrared signal fromthe speech processor

wo eodanisdsl at e the infrared gl gnal , a stinul at POVKR2008/004951
circuit unit for convertingthe dermpdul ated si gnal
into a stimulation signal, an el ectrode array inserted
into the cochlea to sti mJI ate the auditory neurons, a
coil for receiving power fromthe outside through the

. RF power transm ssion, and a battery. The inplanted
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charge an internal battery. In addition, the nethod

can further include the inplanted part neasuring a

stimul us waveforminduced in an electrode array and a

systeminternal operation signal and nodul ating the

measured stinmul us waveform and system i nternal

operation signal, recording auditory neural response



Therefore, it is possible to mnimze the size of the

package to be inplanted into the nmastoid cavity of the
wooebg/12§9kscri pti on of Drawi pgs] The above andPOTHR2008/004951

obj ects, features and ot her "advant ages of the present

invention will be nore clearly understood fromthe

follow ng detail ed description taken in conjunction

wi th the acconpanying draw ngs, in V\,hi ch: FIG 1is a

V|eW|IIu rat a cochlea,i stem .
coch1 .35k 3t HE A0S G AN i FCGTOTSNEY pHSa i T (R &t i gnal . a coil
for rFelc@wt%g' Spo%epl Pekm di 1RO &PsQfie t 'E‘Erd%t%ﬁmrﬁéld ”Pté\‘ﬁbncy (RF) power

system according to an enbodi nent of the present
transmivséohj cand a battdiyG  Jni addnt\mew ild usptattiedgpatataccording to

the auditory_ neurons are sti ted b the cochl e )
the Hfﬁﬁff%tntl PR at¥br BHTget o!R Eré‘s ti GyEfititontor extracting

1nforrﬂt@om ohsaﬁ‘ t‘—!leec“é’r{)éle Uaslir'éﬁt bf‘ag:#%g%hdaa %'eﬁaobgﬁt%ﬁ status, a

ystem accordi ng to anot ment the present
measurmgenircmt unit foFlMBashring anbdudckomi agumrh oéspdnse mduced by a

cochl ea i Iant stem accor.dj to. a ot her enbodi men
test gtlmpﬁgsp Hngy Fﬁns Jj% unit or transmitiing 1nformat10n

such %Qogfe]c%§8c%)’afg{rl<ﬁ23qg§/ o%%%ért‘r operation status and auditory neural
response to the speech processor.

In addition, there is provided a method of stimulating the auditory
neurons including a speech processor converting a voice signal or an acoustic
signal into an electric signal, modulating the converted electric signal into
an infrared signal, transmitting the infrared signal to an implanted part
implanted into the inside of the body through the skin of the external
auditory canal, an implanted part receiving the transferred infrared signal,
demodulating the received infrared signal, converting the demodulated signal
into a waveform suitable for stimulating the auditory neurons, stimulating
the auditory neurons by the converted signal, and receiving power through RF
power transmission to charge an internal battery. In addition, the method
can further include the implanted part measuring a stimulus waveform induced
in an electrode array and a system internal operation signal and modulating
the measured stimulus waveform and system internal operation signal,
recording auditory neural response induced by an electric stimulus and
modulating the recorded auditory neural response, and transmitting the

modulated signal as the infrared signal to the outside.



FIG 6 is aviewillustrating processes of charging
the inplanted part of the cochlea inplant system
w@e@onekong to the present | ngenti on; FI GPCT/KRR0@8/004951
view illustrating processes“of installing a programin
the inplanted part of the cochlea inplant system
according to the present invention; and FIG 8
is a block diagramof a cochlea inplant system capabl e
of perfoE 1 N Hnteractive communi cati ons between an
[Adwﬁﬁﬁgﬁmﬁé F%%%ﬁ and a speech processor according to -
St ' f tipn hen; :
by B SR R T e g e fon. the
implanted aatt sysinani eaeer ditly the tsheeqr ggentsdonrvehtrow@h whel infrared
be described in detail with reference to Lge A
data eomewRAtYPRGIMY 600 HE5CToReYRYr [Tomd sy edisifle; thyongh Jhe coil to
becm%§%@0t limted to the foll ow ng enbodi nents.
"G""1 is aviewillustrating that a cochl ea inpl ant
SYstRiITft ac€lardi fgol 81N teniedbr@snt ofnvichei qir,eskntspeech processor
~ _invention. FIG 2 is a block diagramof the cochlea
is ingensednintoy she mxaecwrldpvd toey ane hpptpagkagpmef the implanted
resent inventiaqn, ., Referri o, FI.Gs. ,
part hel"@&l?ﬁe aI?Tnoplc%glﬁtm%iygf%nqaggﬁ%rcgi%ﬁg % tﬁ%ep%%tggg%ltz vall of the
exterhdlVenfudOforynclcddges airspegadr pracesgefodd fremote infrared data
converting a voice signal or an acoustic signal into i
commuitagl @t twith §hersesch oprqsessers singgr tafe iaf@ctla @xternal auditory
signal, and for transmtting the processed electric
%ignal to the inside of a body and an i nplanted part
20nf @he r8GREVEAG t hBeSigMaht &4 omrthenspeieehtps 08HIS@H that the
10 and for stinulating the auditory neurons_in the o
implactechipaat i npi alre Gysgednby the RFheowgeeohupnigséssor Tlge coil is
. and the inplanted part 20 n transfer .and receive the. ,
imp 1 ag§ & gindes etrhﬁcﬁ%By V?n&ﬁ%\réﬁm%ﬂarta ct%?ﬁrrurwag’gﬂcgn?umlde the
exterddl€ 280R&LH £iRgessor 10 includes a m crophone 12 for
converting the voice signal or the acoustic signa
i Therdfloeeel ectrd @osbgnlal tandisinticansid ttiizagolnihe I@ckage to be

. for. nodul ating the electric signal, for converting the
lmplaﬁﬁﬁhF%Vé&%Eﬂﬁg%PfgCQVbH%PfiHFbggﬁkinfrared signal, and
DesE Pt bRAEDEddiRgsy he converted infrared signal to the

[ es?n%%de of thelbgﬁb. The speech processor 10 WO

2008/ 1p6SO3IFRCTH ke 2008468495 tatmesf unthethémcadwtatages of the

signal processing unit 14 for djgital, signal . .
bresegt gdusal @ Whel redeis e}%ar_g}ﬁg}m SteRd i OF dRofel laNipe, detailed
descri’@f {8 YaldeROtn ShaWMcthion wdthViHgatMppaREeENdPHAEESSAh which:

FIG. 1 is a view illustrating that a cochlea implant system according

cavit

to an embodiment of the present invention;

FIG. 2 is a block diagram of the cochlea implant system according to an
embodiment of the present invention;

FIG. 3 is a view illustrating that the auditory neurons are stimulated
by the cochlea implant system according to the present invention;

FIG. 4 is a view illustrating that a cochlea implant system according
to another embodiment of the present i1nvention;

FIG. 5 is a block diagram of the cochlea implant system according to

another embodiment of the present invention;



The speech processor 10 is manufactured to have a

proper size so that the speech processor 10 can be
woneert®dzi nto the external auditory canal of ®CT/KR2008/004951

patient. Since the speech prFocessor 10 is inserted

into the external auditory canal, it is possible to

prevent the patient who uses the cochl ea inpl ant

system from feeling unconfortable. In addition, since

the m crophone 12 is positioned in the external .

adidft & yscanaiey itlysérabiagi Brecessesioti fal@ipfethe implanted part

e . t he I [ S d: -
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SEEh. g5 ikhg wiekl eChisdRaOingsprordssandft hestsendid@ ofogram in the
_ the directions of the sounds. The transnittin?
implagffid 0®ti nef utes godlbgal amphantunpystEmotacshodg figr the present
. dulatjng a signal and a light emtting di ode (LED)
”WengEXQ ?§£er di ode (LD) for emitting infrared rays in

aggQr dgnge W thotkhedmedhabedasicgfidlea impladihesystem capable of

i mpl anted part 20 includes a receiving unit 32 for
per formiggi Vilkey aghi venfoommwd cel ywal betvsent he Gipdertedpaclsidr a speech

10 and far denodul ating,the received jnfrared sjgnal,..
Proce§SQr AReAl PO oer | ELT AIGHeE o Bhentont P her SRk Thvent fon.
denodul ated signal into a stinulation signal, an
el ectrode array 40 inserted into the cochlea to
[BesstMontel at e t he auditory neurons by the stinulation
signal, a coil 50 for receivin ower fromthe outside
¢ BESeigia et @“‘PPg’d’ﬁ‘@ﬁ%yO RECOPBMERr 1P LAREnPYS B 2CSRi B8 to the
tt. 11 The r WA jWNi i ngiliude :
preself iviriln, i) 0P MEEESRED i, detih] BN Rrence o the
accompamgyriab dwmbiagsendidubadri, nghainiresémoti nsérovwop fornot limited to the
denodu] at.i ng the detected infrared signal. The
ﬁ“IOWE&%FWP%%“@gW§-32, the stinulation circuit unit 34,
a th t ek - r.auided. i h i .
e paoithgetg ! R gL SR AL B PRITER! Skt ocording
to anokmleodimesonyathdlmesaiteringntsvah dHGreRals acbi@ok diagram of the
sapphire gl ass, aluninum oxide, |jquid crystal polynmer .
cochles amp] afo Sy MMt 8 CCHITB BB nPa il yﬁn@o@w&@, ofg it%p Rgsent ‘invention,
el r,.On t I f di: u :
SISO O RIPAT™ Bha)! e S Pttt RReR a6hain o i
presefer ABtéaabhy is€hlded 90 spd€ch processor 10 for converting a voice
_ 2009/ 1259038PCT/ KR2008/ 004951 that body._ fluids do not .
signajeofieabe aFoHS Iehe 1 gRikdgéo3en electripeSpilagdoBorpicessing the
he | npl ant rt [ S+l eqd,| h [ :
electy 0, el os8 R dfet [ e ProfsBel "ELFEF LG Aamal 1o the
insidaudi torppdoamal ,an NmeYaeedthat bhefqrackegieridf ilse signal from the
i npl anted as cl ose as possihle to the speech processor
speechoprogessochl0 tnd Epecvhmplaidagsbie BodavIvt REUGRS| ant Eie cochlea
. 1pﬁrt Q0 can performthe infrared data conmunication
tmp qlr%ﬁ%ﬁmthe skin of the external auditory canal
Simge shhecsNaeehsroaessel 1R anglbheed iraned cpar transfer and
20 performthe infrared data communi cation through the
receigki theosigied extesanhl vedudi dpfr ayghadatianceneingerHioga

i npl ant _syst em accor di,ng_t he_present i nventd on, | >

| PO PR b SURFE T, 0o Tan ik o har R ahf| Y f ot cobterting  the
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Therefore, it is possible to prevent the patient who )
transus esinghancoclll dari npdwat i sy sthenetedmi £ eeignag, for converting the

unconfortable .due to the relatively large sized coil.... .
modu IS of GFSE 1§ U SBALKHY8 30 1Y TARSLIUSPR o Hs el 1ongRitting the

Bl | paAkagetes | epabihe pEAUT athdirs@de &P processor 10
Conwﬁﬁgﬁ ?ﬁgaﬁ%gsﬁggﬂd@?hgkié?%ﬁ% gre no nore thaﬁ%zo w%
and that the thickness is no nore than 10 nm An
optical wi ndow 38 that can transmt the infrared |ight
is provided in the package 30 so that the receiving
unit 32 can receive the infrared Iight fromthe speech
processor 10 and that the transmtting unit 33 can



FIG 3 is aviewillustrating that the auditory
neurons are stinulated by the cochl ea i nplant system
waemenzsoosy to the present inyenti on. Ref erri ngp¢TYKIRREBS/004951

3, the mcrophone 12 in the'speech processor 10

converts the voice signal or the acoustic signal into

the electric signal and the transmtting unit 16

nodul ates the electric signal, converts the nodul at ed

el ectric signal .into the infrared signal, and . i
can furthasfecdudnea ishenalr eroessghng Wnat ¢ He Ipackigdéabeignak meocessing

e 0S5 D RO U IR RO o drivin

the spdt@hrgeekyidtglonit 32 of the inplanted part 20
receives the infrared signal throg&h the opti cal _
wlhelowwessh ar@cassmsddlat e Jranyéagtaged iod hawe ramegrer size so that

i ana h tal ti 0 ' is ' .
e O TV I e BSR4 car of
patiedt.] MUISahédgthde spattnt AInHcBEIHYONE) is inserted into the external

auditory canal, it is possible to prevent the patient who uses the cochlea

implant system from feeling uncomfortable. In addition, since the microphone
12 is positioned in the external auditory canal, it is possible to minimize
the exposure of the cochlea implant system and to maximally utilize the
unique functions of the auricle such as the collection of sounds and the
sensing of the directions of the sounds.

The transmitting unit 16 includes a modulating unit (not shown) for
modulating a signal and a light emitting diode (LED) or a laser diode (LD)
for emitting infrared rays in accordance with the modulated signal.

The implanted part 20 includes a receiving unit 32 for recelving an
infrared signal from the speech processor 10 and for demodulating the
received infrared signal, a stimulation circuit unit 34 for converting the
demodulated signal into a stimulation signal, an electrode array 40 inserted
into the cochlea to stimulate the auditory neurons by the stimulation signal,
a coil 50 for receiving power from the outside through radio frequency (RF)
power transmission, and a battery 36.

The receiving unit 32 includes a photo-detector (not shown) for
detecting the infrared signal and a demoduiating unit {(not shown) for
demodulating the detected infrared signal.

The receiving unit 32, the stimulation circuit unit 34, and the battery
36 can be provided in a hermetically sealed package 30. The package 30 is
preferably formed of a biocompatible material such as metal, ceramic,
sapphire glass, aluminum oxide, liquid crystal polymer (LCP), polyimide,
biocompatible epoxy, silicone elastomer, or a metal alloy for medical purpose

such as stainless steel and titanium alloy, and is hermetically sealed so



The converted signal stinulates the auditory neurons

in the cochlea inplant systemthrough the el ectrode
W@Le0085125%03 i nserted into the gochl ea so that thBCDER26031004951

can hear external voices or “sounds. In the

cochl ea i npl ant system according to the present

i nvention, since comrmunications are perforned between

t he speech processor 10 and the inplanted part 20

t h d | ,..a | t of dat
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According to the above enbodi ment, the receiving unit
cavitB2;loshetstiheubasiamori valdi pfubie e34ermmidautieobst canag, in order
are provided jn.one pagkage, K 30. Howeve
that Hhq @aﬂs%aevgg k%é@@@éﬁ@ clowg aéaPPS&éBH‘r d6i Hay sprech processor
10. ﬁ@p at etf?@cégfé@&)}ﬁjog’esfor' quale QWei thgiaht &t 'pﬁgttiﬂ?tcaﬁ per form
co eé [ t system according to anot her enbodi nment
the mffrztﬂeﬁ P28 e bémniunY extiloan theoughpltaet eklin MfGthe esternal auditory
bl ock di agram of the cochlea inplant system according
canal{ o anot her enbodi nent of the present invention.
c I yshe c t r h
R S e O
infraf@F ela¥ h Neoniting cB3 oandhitdughoptid clinwphddie 38tdrdmal auditory canal
transmts the infrared light are provided in a .
in thgep@nfdte@ ymllaagesmeanacwél%cﬂ@aébe Py esent pgivaptieg, 1t is not

to.the mas t 0j d t o
neces P ARORTCEVERT b0ty (Dbt -aRRo IR thel Dfce aignal or the
acousfﬁ&ejl\gﬁéi}th%eg@fdrlee mfirsarpedsirtﬂeercwmvamtttiézpaniecmt who uses

the stinmulation signal and a battery 36 _are, provided
the cpﬂhlems dnal antosapiemdkanel g ing unconfer tehbe afsydo the relatively
| tur the sizes of the package 35 that perforns
arse ?ﬁ,}e nf¥'dred data communication are mininized so that

t NMBepAGIAgLL RO p‘a@ma@e Jompkamnigd acniredaagosmalor apepossible.  The

posi tion. The coil 50 for the inplanted part 20
packagecid viredepiver mimifiact eedowosithiat tiheowyhl IRRngowee height are no

tran ssion i.s. ipser and i npl ant ed ,und t he scalp
more 1%'\/28] %a%o@/aiz@%ﬁbgﬁ?ﬁidﬁzngw%&&?f ?‘%éﬂ“‘t enpor al
b%‘leoﬁﬁftta@' f; MﬁSQStﬁlatth%aﬁmﬁia%ﬂltCQ%et.Vnﬂr@&@d Wigkh is provided

t he package 30. The battery 36 can be further provided
in then Ltahkagfao?r{hgm 3badf thherdagpvang emipas? om al"rﬂﬂietlﬁ% the infrared

llghtb tr%)n%tr %Sgge\é gggggeesrsog_r?(g}thdeé%u&sgg% élhrnosrlﬂ €unit 33 can

transith} usthéa n@gar%rdoc es of TRaIPBhL YAy R\Q‘ﬁﬁéthaﬁh%e formed of a
I mpl ant eo* part the cochlea inplant system

blocoapmrbdengxaterltahe a;mxlesteat |canemrarmm1tr(bhealnffafgér lggnt such as
throu h the RF r trag SSi oqﬂto char ge .t d d

sapp%get&98g6 e¥re egl APt anPECPRRt ! FOXV T | ratp@dy' jpide,  an

i npl anted part 20 can be charged through

stlicp hge&gsgo"t\/\égr transm ssi on between the coil 62 of the
CITGIIGgeB 60 aamilent he loeidat b dhat hihel Erpdhatmrednqmons 20¢e stimulated
In addition, the inplanted part 20 can oper at .

by thei ceehlep wplraéléeﬁwﬁ?@ BERRL R riou Re tHES 680(5?“0“ Referring

ans [ e t 60Qqi

to i C BT v PRAAEGS" 18 A6 G0Bn SEREaRor pdo; QEIaRLSgphe voice

Signenabt Pe acousticFls@gnal iista tieewletinist Bagnaig apdoﬁmieansmttmg
of connecting a conputer, 70 to the speec rocessor

unit tl§ wedtlates 4 r@b@céﬁwlﬁ? s ighal | &@nﬁ@ﬁtédﬂgﬁawﬁw t§ @1&91“9 signal

ant u
tnto 338 OHTALTT 6 ehe b b e s on e 1] PLERHEFR phe packese 30
of th%l tmplant b fAFEEI0 tlmplzmﬁteal inter thepgneidle bhehpriogiyam in
he i nplanted part 20, the inplanted part 20 and the

speech processor 10 nmust performinteractive

comruni cati ons. To this end, as illustrated in

FIG 8, the inplanted part 20 further includes an

infrared transmtting unit 33 capable of transmtting

an infrared signal to the speech processor 10 and the



When the interactive communi cati ons can be perforned
between the inplanted part 20 and the speech processor

wd 0009i129903 nat i on on the currgnt status of the POPKR20GSHI04951
part 20, for exanple el ectrbdde inpedance, can be
checked easily. In particular, the inplanted part 20
according to the present invention WO
2009/ 12590311PCT/ | CR2008/ 004951 can further include a

o 58 aKAGENE o B el G G HIRBERS GHR Tarl affceidpsthe infrared
mgnafanﬂ}r%klg {l'ﬁi{?oo%z%?lg L ARASH aﬁ@%ﬂﬂ”ﬁetﬁb%@@%@ e QEE@WeH infrared

neasuring an auditory neural
signal eSﬁhBSsﬁtlmnﬁme)d bircai 5ty &ftlcxnnver'fﬂsethmfdamndullacbad signal into
obt ai ned bgethe test circuit ang the neasuring circuit

a waveinrin wilteh |fﬁ’}5I HnadRiaet e aud HArY  REUIPRY ef ect r ode
?Fl’pé‘ycér%v%tryéd | o Gg%%ngg aﬁ‘ﬁﬁl?{&e ﬁ%éSta%Fn QRS' ALliAthsStidt Y8e cochlea

or fmati on ory neural reSponse

implahihf$isieh i thvough et dilleat exdiet ar payf aidmiasedtatll énfortheheochlea so
i nfrared data conmuni cation, the nodul ated signal is

that theapskianteean @eﬁheeX:F,@@&lthbkC@@e@%@pwdﬁ ough the

t:l @fﬁeg{)}é%laetgz%@t@hggﬁ% C?Bgdl[ng %;{ £ aI PRISERD inSention, since

commuARHt i 681 k& Ylper formed! nbét'@i@eﬁoctﬁ’;leeaspe@f@h arro8ysfoem 10 and the
according to the present invention, the i mpl anted part

implagtadmpar catled hupugh the nfeecad Q#@taéss@r &I’Bﬁo@r@jwntt hel data can be
trans eia]rerea ggtgﬁhrsgﬁ ni @t gmqlei gt Cgc%{rgl\e/?a I) o processing

metho@dafagesk applied.!n partl cular, according to the pr esent
I nvention, the speech processor is inserted into the

eﬁlcecmrchlngautnt@hgl cdaEe aﬂmbodﬁ@npacﬁéige giceiweng unit 32, the

sion B SR g TRH AL o5 B8, TORSI 4prtase

HowevEANAs i QN g8 ndtdvoerdher metdieingmnptie icahr Be est@ali@l in separate
cormuni cation with the speech processor inserted into

packagdae eftiér ndl audat vigw cahaistrating Ohat he sohbleaharieplant system

ey EPLETiss Bt wenyt e ol BRATL TPt o0
5 isl Ea'ﬂ%ﬁ Sd%ralﬂ_hgf cond baehiBR! andiedt Uedetert hRcSE@ER to another

ove the tenporal bone nastoid outside the external
embodametitt of ytheapedsent invenTher.efore, it is possible to

mnimze the size of the ackaeto | anted into,.
CHE WSt ncd et iy a6t SRECHGRFOTding 10 HiE gRFbetn chpiinent , as

1llusftP£]1ﬁ(=1 I op 131f agheard qgflaér%dc?&et?%lﬁé)%'if‘e@ Véfnﬁhtﬁe!"%ptlcal window

ea |rrp ‘ant system according to the present
38 tlanveninmrnts At idoughatdie 1pekef erncedr entvledi mens ssapfarabe package 35
and t%eege?crf«:taggni\%%eqtsl ?rgplha%\{gd bﬁlto the mastoid cavity. On the other hand,
the stimulation circuit unit 34 for converting the signal received through
the infrared receiving unit 32 into the stimulation signal and a battery 36
are provided in an additional package 39.

“In the above structure, the sizes of the package 35 that performs the
infrared data communication are minimized so that the package 35 can be
implanted into a more proper position.

The coil 50 for the implanted part 20 receiving power from the outside

through RF power transmission is inserted and implanted under the scalp above



WO 2009/ 12590312PCT/ KR2008/ 004951 di scl osed for
illustrative purposes, those skilled in the art wll
wopqaessat e t hat vari ous m)dll&’I i cations, additi 80T/KR2008/004951
substitutions are possible, t hout departing fromthe
scope and spirit of the invention as disclosed in the
acconpanying clains. 13 [CLAIMS] [Caim1] A cochlea

i mpl ant systen1hconprising a speech processor
|nser into t ext ernal _audi tor. cana co rt
the (GBREE! SpyiaNasho nc LUTLLP! o MBRGTIY FR) dn | Bf SR the package

30. STﬂé‘aPattte‘PHpr%C%%ﬁ tae ﬁf@ﬁéﬁ'ﬁroﬁrh&é@' in 2Pk tPackage 30 of the
transter the processed electric signal to an |nS|§ of
implaat daogyrt &9dand the baﬂteryqﬂeaatvﬂ$ pawdr ifnph dieecutisntie through the
the mastoid cavity to receive power from an out3|de
_ coil ﬁ%ﬁ@u@ﬁ“@ﬁélo frequency (RF) power transm ssion,
r Y e._si |- oCes
R e Y
implagyed ert 20 of \t.\/herem@lbbelmmnantwsitanaraccondwgl ges the present
test circuit for extracting information on an
inven| @i olled athaages i GBreuss Ahe St eRVeperanpBipsdpat s charge the

lmiteﬁ%ura surl nié&ﬁﬂ?k ﬂﬁ't £ llﬂgﬂéﬂgénﬂ}ﬁﬁGa%g Eﬁé&mphnmed

respo e srgma |nduced a'tes
part BDecRi Bet Hergpe et opsloaeesRF mértmmmﬁsanhelﬁémaéﬁ the coil 62
transfer and receive the S|%nal i nfrared dat a
of theoehasgee £0 apd the coil 50 of the implanted part 20. In addition, the

implanted part 20 can operate directly by receiving power through the RF
power transmission between the external charger 60 including a battery (not
shown) and the coil 30 of the implanted part Z20.

FIG. 7 is a view illustrating processes of connecting a computer 70 to
the speech processor 10 to install a program in the implanted part 20 of the
cochlea implant system or to upgrade the program according to the present
invention, As illustrated in FIG. 7, in order to install or upgrade the
program in the implanted part 20, the implanted part 20 and the speech
processor 10 must perform interactive communications.

To this end, as illustrated in FIG. 8, the implanted part 20 further
includes an infrared transmitting unit 33 capable of transmitting an infrared
signal to the speech processor 10 and the speech processor 10 further
includes an infrared receiving unit 17 capable of receiving the infrared
signal from the implanted part 20. That is, each of the implanted part 20
and the speech processor 10 includes an infrared transmitting unit and an
infrared receiving unit.

When the interactive communications can be performed between the
implanted part 20 and the speech processor 10, information on the current
status of the implanted part 20, for example electrode impedance, can be
checked easily.

In particular, the implanted part 20 according to the present invention



[Caim?2] The cochl ea i nplant system as set
forth in claiml, wherein the inplanted part

W@ Q009123965 a receivi unit for recei vPOD/KR2008/004951
infrared signal fromthe spggch processor to
denodul ate the infrared signal; a stinulation circuit
unit for converting the denodul ated signal into a
stinmul ation signal; an el ectrode array inserted

into the cochlea to stimul ate,the gquditory neurons. b
can fyiehet | i ACFor steptal CIrSRE a (i | Shayp)r d ifjienqu&ga%% 30 for
: - ' t hr.o a 1 §Si ) :
extra%%ﬂg} ?nﬂgor?n% sG] ;éﬁelég%%ﬁ:iig% R‘lfrn%?\zgﬁ%a%{?s%%m gs 's§s°§e‘ctem operation
statué ofiich 4 meakai img2,cinberteiunit hénatecsliown hgf amineasmd nghan auditory

stinul ation ci it ' ' '
neurahe);qg@pp%% i|n)91u|§,r :Jlé(d %%&g@]&%i&&.ﬁvt %giihqu%lation obtained by the

test circuit and the measuring circuit unit of the implanted part 20, that
is, the electrode array status information, the system operation status
information, and the auditory neural response information, are modulated to a
form suitable for the infrared data communication, the modulated signal 1is
transmitted to the speech processor through the infrared transmitting unit,

and the information is transmitted to the computer 70.

[Industrial Applicabilityl
| In the cochlea implant system according to the present invention, the
implanted part communicates with the speech processor through the infrared
data communication and receives power from the outside through the coil to be
operated or to be charged.

In particular, according to the present invention, the speech processor
is inserted into the external auditory canal and the package of the implanted
part is implanted into the mastoid cavity close to the posterior wall of the
external auditory canal in order to perform the remote infrared data
communication with the speech processor inserted into the external auditory
canal .

On the other hand, the implanted part includes the coil so that the
implanted part can be charged by the RF power transmission. The coil 1s
implanted under the scalp above the temporal bone mastoid outside the
external auditory canal.

Therefore, it is possible to minimize the size of the package to be
implanted into the mastoid cavity of the body.

In addition, the function of a hearing aid can be combined with the
cochlea implant system according to the present invention.

Although the preferred embodiments of the present 1nvention have been



The cochl ea inplant systemas set forth in claimS3,
wherein the package is forned of netal, ceramc,

we 20ph29e3 gl ass, al um num ox]ilge, liquid cryst aPCPBIRZMS004951
(LCP), polyimde, bioconpati®le epoxy, silicone
el astoner, stainless steel, or titaniumalloy. [Claim

5] The cochl ea i nplant systemas set forth in
claim 3, V\,herei n an optical w ndow that transmts
. infrared |ig is provided i.n the .package.
disclongd £ mléﬁsnrﬁﬁv\éﬁnwgweém dssoiAdEd ik ﬁh%ag.tnwsﬁ] appreciate

that %ggé qugtghfl&qtlbﬁ@ a\gﬁm%ﬂ’sa%db?ﬁﬁ@cqtﬁfm?ﬁc%m Bssible, without

rex glass, bioco e epox
depar Piglgy iffbilethedr sk @ﬁ@eslﬁéllrast OﬁEthe[iﬂv@nmdl] aBhalisclosed in the
cochl ea inplant systemas set forth in claim 2,
accompehieg £ 1&Hes i npl ant ed part further conpri ses a
battery, and wherein the battery receives power from
t he outside through the coil to be charged. [Claim8 ]
The cochl ea inplant systemas set forth in claim 2,
wherein the inplanted part receives power fromthe
out si de through the coil to operate. [C aim 9]



The cochl ea inplant systemas set forth in claim 2,
wherein the receiving unit and the stinmulation circuit
unit are provided in separa hernetical ly seal ed
packages, and wherei n"an optical w ndow that can
transmt infrared rays is provided in the package in
which the receiving unit is provided. 15 [ aim 10]
[CL#a™Sdochl ea i npl ant system as set forth in claim 1,
wherein the inplanted part further conprises an
[CI ﬂmﬁﬂﬂared transmtting unit for transmtting el ectrode
I tatu i.nf rnatlon stem operation status
" o PRES

mgﬁﬁ Sﬂd?%‘?ﬁl sur al response i nformation

ob& ghaeelel pﬂ)\éeisbﬁlﬂ{s@‘@éd Bitd Geickteaid abbitoryreasd b BEnw £4bite signal
unit to the speech processor in the formof an

or an japgystE signal giman e F@‘lausmnmh]to process thyglecisctignad, Jndpp drgnster the

proce?%ﬁteﬁe'arﬁ n%sﬂ%itof %Bd&ﬁf&t d wherein the package of

'S man ured so that a width and

a dnemg’flﬁntai parnﬁnpstmited iha m@ﬁamaacﬁqatohhcakmp@sseﬂ feori@n outside
nore than 10 nm_[C aim 12] The cqchl.ea |1£rpl ant
throughy sadi, fepguenay &I%fr)t PPWSH tEangmigsion, \I{ﬂéF?ﬁlYF theesigenl| fromg the speech

proce’?rasrgglt%ag(.?gt al%:’hh%_ %l?ilﬁ)??h&lr@lpsoﬁ’lQhé E@:hie%qﬂlﬂaﬁjt s;g&!?ﬁ

wherein the implanted part comprises a test circuit for extracting information on an
electrode array status and a system operation status, and a measuring circuit unit for
measuring an auditory neural response signal induced by a test stimulus, and

wherein the speech processor and the implanted part transfer and receive the signal

by infrared data communication.

[Claim 2]

The cochlea implant system as set forth in claim 1, wherein the implanted part
comprises:

a receiving unit for receiving an infrared signal from the speech processor to
demodulate the infrared signal;

a stimulation circuit unit for converting the demodulated signal into a stimulation
signal;

an electrode array inserted into the cochlea to stimulate the auditory neurons by the
stimulation signal; and

a coil for receiving power from the outside through the RF power transmission.

[Claim 3]

The cochlea implant system as set forth in claim 2, wherein the receiving unit and the

stimulation circuit unit are provided in a hermetically sealed package.



The cochl ea inplant systemas set forth in claim 2,
wherein the receiving unit conprises a photo-detector
for detecting the infrared f'gnal and a denodul ati ng
unit for denodul ating the detected infrared signal.
[ A ai m14] The cochl ea i nplant system as set
forth in claim5, wherein the package and the optica
[Clannddow are forned of netal, ceramic, sapphire glass,
al um num oxi de, liquid crystal polyper (LCP), )
Fhchesa 1@&’%@6%&&@ Bt =t EpER Haip ?E%hrée@ﬁ%%mfmq is formed of
S i A - 00 r it- i . | . i "
metal LIRS RS e hEARE AL 184 SopR! RbBeg (LD, polyimide,
biocomipetiidi epttye sipemcdlagioroers staprless stepl; ps@tniund gloy. a
m crophone for converting the voice signal or the
acoustic signal into an electric signal; and a
[Ck%hqnsnitting unit for nodulating the electric signal
or converting the nodul ated electric signal into an
i nThatetlei igpddnt spe faerset forthsiiicldiinmg] wikeeia @nvgticgldwvindow that
i nfrared signal t.o the inside of the body. [ ai m 16]
transmpinggead) Light Isispuided anthe Barkage-set forth in clai m 15,
wherei n the speech processor further conprises a
receiving unit for receiving the infrared signal from
[Cldithes )i npl anted part. [ aim 17]

The cochlea implant system as set forth in claim 5, wherein the optical window is

formed of sapphire glass, Pyrex glass, biocompatible epoxy, LCP, polyimide, or silicone

elastomer.

[Claim 7]
The cochlea implant system as set forth in claim 2,
wherein the implanted part further comprises a battery, and

wherein the battery receives power from the outside through the coil to be charged.

[Claim 8]

The cochlea implant system as set forth in claim 2, wherein the implanted part

receives power from the outside through the coil to operate.

[Claim 9]
The cochlea implant system as set forth in claim 2,
wherein the receiving unit and the stimulation circuit unit are provided in separate
hermetically sealed packages, and
wherein an optical window that can transmit infrared rays is provided in the package

in which the receiving unit is provided.



The cochl ea inplant systemas set forth in claiml15,
wherein the transmtting unit conprises: a nodul ating
unit for nodulating a si gnaj 4 and a light
emtting diode (LED) or a |ldser diode (LD) for
emtting infrared |ight in accordance with the
nmodul ated signal. [C aim 18] An inplanted part
implanted into the mastoid cavity to receive a signal
f.rﬂma speech processor and to stinmulate the auditory
ns in the cochlea, the inplanted part conprises:

a TIRE bR ifluht §Rferf &6 &l ﬁ&tﬂh Ea[ﬂxfnr i’“%ﬂ RIDAR n;g?rﬂ:'bd part

t he speech priocessor throug I n of e exter
furthea uchimmisgs can dhfrared dmnhuthag eurtih dor nfananftdll§le§;afm10de array status
a stinulation gircuit unit for c [

inforrpation., Sysigm gpexa YRS Lo, an o %E}hﬁl'ytn gffqtli%‘igregnonse information

obtalrﬁti'%hé‘féspﬁr&in%ﬂl the measuring@ircit 86t HOHR s@éé&)brb&%ﬁfrtlﬁ ¢he form
the cochlea to stinulate the auditory neurons

ofantrlﬁ@r@tmmﬂl ation signal; a coil for receiving
power fromthe outside through radio frequency (RF)
power transm ssion; atest circuit for
[Cl@xtindcting information on an el ectrode array status
and a system operation status; a nmeasuring
ci Tlucochlea tm;blamt SRRV [AE gt fttai iclaom 3, meberein the g@okepe of the

1mp1anteg r})aal‘t 1|s rrllgalill%? gd 50 altalt g“v!nﬁﬁ'l a:n%nr:(fI height are no more than 20 mm and a

thickness is no more than 10 mm.

[Claim 12]

The cochlea implant system as set forth in claim 2, wherein the coil is implanted

under the scalp above the temporal bone mastoid.

[Claim 13]

The cochlea implant system as set forth in claim 2, wherein the receiving unit
comprises a photo-detector for detecting the infrared signal and a demodulating unit for

demodulating the detected infrared signal.

[Claim 14]

The cochlea implant system as set forth in claim 5, wherein the package and the
optical window are formed of metal, ceramic, sapphire glass, aluminum oxide, liquid crystal
polymer (LCP), polyimide, biocompatible epoxy, silicone elastomer, stainless steel or

titanium alloy.

[Claim 15]

The cochlea implant system as set forth in claim 1, wherein the speech processor

comprises:



17 an infrared transmtting unit for
transmtting el ectrode array status information,
system operation status infgymation, and auditory
neural response information obtained by the test
circuit and the neasuring circuit unit to the speech
processor in the formof the infrared signal. [Caim .
193 mictpphgnsdioproryerting Hei vaice: Hignad waitho pgoUse pighAd into an electric
pgﬁprising: (a) a speech processor converting a
voice signal or an acoustic signal into an electric
Si agﬁ'aills'mitting unit fdi%mﬂ@lﬂdatlr%t thB @lldchﬂ: @Igﬂalﬁfdr)eﬁbneérﬁ'ﬁg thecmodulated
signal .into ,an ipfrared sjgnal; . . C . .
electricrsignakinte am intrased signaloand fok franspitting the coryisTtedh indeargshsignal to the
il into the inside of a body through the skin
Hmm%ﬁﬂﬁéégiﬁternal audi tory canal ; (d) the

i npl anted part receiving the transferred infrared

si gnal ; (e) denodul ating the received infrared
le@m§ﬁ3|; (f) converting the denodul ated signa

[ I 0 . t] t]

i S athes e BEn e ot il 45 bt %ol processor
furthes YpRbRG PG nit fhaetdiha Meddfrped tsignbl RoghbRimmaned part.

transm ssion

signa

[Claim 17]

The cochlea implant system as set forth in claim 15, wherein the transmitting unit
comprises:

a modulating unit for modulating a signal; and

a light emitting diode (LED) or a laser diode (LD) for emitting infrared light in

accordance with the modulated signal.

[Claim 18]

An implanted part implanted into the mastoid cavity to receive a signal from a speech
processor and to stimulate the auditory neurons in the cochlea, the implanted part comprises:

a receiving unit for receiving an infrared signal from the speech processor through
the skin of the external auditory canal to demodulate the infrared signal;

a stimulation circuit unit for converting the demodulated signal by the receiving unit
into a stimulation signal;

an electrode array inserted into the cochlea to stimulate the auditory neurons by the
stimulation signal;

a coil for receiving power from the outside through radio frequency (RF) power
transmission;

a test circuit for extracting information on an electrode array status and a system
operation status;

a measuring circuit unit for measuring an auditory neural response signal induced by

a stimulus; and



(i) the inplanted part neasuring a stimulus waveform

i nduced in an el ectrode and a system i nternal

operation signal and nodul af.} ng the neasured stimul us

wavef orm and systeminternal operation signal;

(j) recording auditory neural response induced by an

el ectric stinmulus and nodul ating the recorded auditory

netty énfrased drasemitipg) unit for trqnemitfing redehttode ragrayhetatus information,

i I ti . t. i)..as .

systergﬁoglé%aﬁ%ﬁ;’s}aiuosggl?%l}%%%kf,ozgrkﬂguc%t{??}g}n%%rg}oféslgcﬁ’)se 1&0&5&&0‘?}1 obtained by
the test circuit and the measuring circuit unit to the speech processor in the form of the

infrared signal.

[Claim 19}

A method of stimulating the auditory neurons, comprising:

(a) a speech processor converting a voice signal or an acoustic signal into an electric
signal;

(b) modulating the converted electric signal into an infrared signal;

(c) trahsmitting the infrared signal to an implanted part implanted into the inside of a
body through the skin of the external auditory canal;

(d) the implanted part receiving the transferred infrared signal;

(e} demodulating the received infrared signal;

(f) converting the demodulated signal into a stimulus waveform;

(g) stimulating the auditory neurons by the converted signal;

{(h) supplying power to the implanted part through RF power transmission;

(i) the implanted part measuring a stimulus waveform induced in an clectrode and a
system internal operation signal and modulating the measured stimulus waveform and system
internal operation signal;

(j) recording auditory neural response induced by an electric stimulus and
modulating the recorded auditory nerve response; and

(k) transmitting the modulated signal resulting from steps (a) to (j) as the infrared

signal to the outside.



