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The imvention relates to a device for the vonkined spplicative of o trenscataneony electrical stinmudus o the
sorface of a portions of the busan 2ar and endssion of an acnustic ségszaii imto the suditory canal of the ear,
whersin the dovics soxmprises al feast on slectrode head with 8t lnast one eleotrode for the application of te

electacal stlamedus, wherel the divice vonprises & loadspeaker snd avoutput chansel Tor acoustie dgnals tuto

-

he suditory canal and whevein the device flrther soraprisen a contral device by whieh the &ppimmon of the:

electrical stmming and the endssion of acoustic sigaals can be contonfled.

A devive of tis bind 16 known from the DE 16 2006 836 089 B4, The device in form of an andivlogion! transfer
syseam, which iy deseribed thers, provides s possibitity of the tranventateons nerve sinslation, partivwdarby of
the vagus nerve, whersinn the applivation of an acoustical signal 8 alsy possibie 8t the same thae; fo the
mentioned case s primary but notexchasively thoupht of the functive of  headiag aidl For the frmascutangons
surve stinulation a bow-shaped exieason i provided, which is fnserted fnto the suditory canat of the sxe, Altle
end of the extension an ¢ k«ci e head with fex electrodes fs provided,

Sther sofutiony ary doscrbed 1w US Z086/006413¢ A1, n UK 088/0248594 &L, In US 200/G122673 &L, In
LS JC0SO0R08TI AL and in US § 198 971 BL
1t hes shown that for certain applications the nerve stimulation which would be possible herohy, s not ver
sufficiont and disadvantageous sespectively. Tt shall be indivated for example and evpecially the treatorent of
dandtay, & which in geneval advantageous rosults oan be achioved 3 the mransoiiancous perve stimulation &
combined with the divccted application of acoustical signals.
The ransouiaocous nerve stinngdation as such iy desoribed already in e DE 16 20086823 834 B4, Here 3 device
for the ansodansens stimukation of the vagos uevves of the humian body is diseloseds which device can e
aovanged s case tncthe Pama of the sar, The ranscutancous stiomlation of the vages nerve acours hiers by
contackng the tssue which has to b stimnlated by using two ephenical slectrodes, which clectrades are
clustically bissed against the skbysurface,
Thus, ¥ 5 o obivet {o the prosent westion, o provide 3 device of the Kind which hes been mentipaed o the
beginming, which devics will allow i in an enbanced way, to cnable an optiona] tesiment of diverse sickucsses,
i particutar of tradius, ab which deknesses & combined application of e anseREsows ferie smdation aud
cmission of the acoustionl signals iv promising,
The solution of this objest by the fovention b charactenzed in that the at least one slectrods o the elecirade
bead which carrdes 1 43 devigned o allow it 1 b wronged i the Cymba conchas of the enr, that an claic
holding bow s arfanged at the eleotrede boad which ts desipned for envompassing the oar, aod that the devigs
furthes comprises 2 vibration geasntdr by which mechanival vibrations van be applicd onto 3 part of the oneous
caminm, wherem the vibration genevator is arranged on or integrated within the bolding bow.
ft has showa that the applicative of the tmuscutancous electrival stivahes Iy partioniady advaniageous s te
aren of the Oymba convhar, i 1t will be combined with the applcation of the acoustical signals, The wea of the
Cynrha conehas iy thereby the ares of the Concba of the car, which area Hes above of the Crus helivis; it s alsn

named Heodoonohe superior. Below the Cres helicts downward fhe sres of the Dxvuer sonchee extends,
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The slectrods head with the at least one clectrode iy preferably designed kidney-shaped sod comprises 3
subsiantial plane resting surface at the side facing the ear. Thereby it is provided especially preforred that the
glectrode head contacts the surfage of the car at 2 contast arca whigh covers at feast S0 %6 of the surfioe of the
Cymba sonchae of the sag & forther preferred region covers even at Teest 88 % of the surface of the Cyrmba
sonchue
The output chanvel foracoustis signals is preferably designed as an extension at the slesteade hoad.
With the vibration genemtor specifically mechanical vibrations van be apphied puto the petrosad bosie or onto the
wastord. Thersby, thetwn heariay test of Weber and Rinne {sce below) can be carried omt,
The control device can br designed 1o provoke chronoclogicatly agreed electrical stiznulus via the clectodes and
sconstical signals via the loudspesker and 3f applicable mechsnical vibrations via the vibration generator,
whersin the chronological agrecment comprises preforably simuliancous phases, tme shified phases and
partially overlapping phases of clectrical sthoulus, sipnal and vibrations, if applivable. The conirel devics
comprises therefore preforaldy ag cheeliiosl rundule fov e provoking of slectrical stimulug, acnustie signalsand
waechantoal vibrations, W applicable.
The at feast one sleefrode consists aceording to a further deve }upmcm at least paftiily of 4 svolishic taterigl
witich material is supplicd with means for the establishment of electrival conductibility. Thoss wmeans for the
astabiivhment of sleotrival conductibility can be electrical coaductible par_ticis:s-., which particles are incorporated
it the synthetic malerial: the weans can also be gt least one elevivival conducuble metal layer, witich 48 applied
sadvarically on a buse body of theeleotrode,
Furthermore, at least two slentrodes can be provided, that is 1o say at feast one sthnulation clectrade and nue
teforence electrode, wherein the gt loast oie stimidation dlectrade contacty e surface of the ear via a first
contact surface and wheredn the at least ore reference olectrods contadts the strface of the ear via & sscomd
contact surface, wherein the second eontast surface ix =t Jeast 3 thues as large, preferably at least § times as
targe, as the firsl contast surfage.
&x iternative embodimend of the vention proposes 3 devies for the combined gpplication of & frapscutaneous
electncal stirapdus w e surfics of @ portion of the homan var and emission of & mechanical vibraiion to 2 pant
of the pssenas weraniony, preferably to the petrosal bose or onto the mastoid, whersin the devies comprises ai
feast one electrode head with st least one slestrode for the dpplicativn of the electrical stinulig, wherein the
device comprives a vibration geverator for the production of sicchapienl vibations, whirein the dovics forther
comprises a control devige by which the application of the elestrical stimuling snd the emisdinn of wechanical
wibrations van be controlied and whereln the at Jeast One eleoirode or e elestrode bead which onerics the b
desigand to be able v be arranged in the Cymba conchae of the exr. Acoordingly, the acoustic sumulation
comststs onty of the vibration generator,
The nentionad elecirode head though hag prefersbly two clovtrodes, that s & sy, 3 slivmlation and 8 reference
slectrode (3¢ depivted in the following embodiments). Howsever, in general it can also be worked at the elecirode
head with only noe single {(stimudation) electrode; in this case 3 sccond {referance) electrods 8 aranged at
ancther place, for example 2 neutral and indifferent respectively counter elecirode in another area of the var, bt

adsecin goneral at another part of the body, e g at the lower leg.
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Thuse, according to the lnvertion 0wl be o partionlar pursued that the wonal Pondites (i paticalsr winwling,
buzzing or chire sounds) will be trostad by the combination of masscitdnenos stimvlation of the vagns nerve and

tones. Tlis comprises also the treatment of tonitos with other quabities, s pluging

D

. swooshing, sounds of
raschines, bozding, fzdking, clicking sodss, kuocking, either consistert-or shythodcally puisisg, partially also
polee synchronically,

At the weaiment of tonitay the assignation of the height of the woe of the noise of the car {compuarative
seasurenent with Mous wundy o rarrow band wises) mostly takes place at firgt, Further an occhusion
freasurernent sag ocour with sinys sounds or gamow band noises. Typivally & gotss which s conditioned b the
truwy ear can by vovered hers by wnus sounds o nurrow band solses with. 2 sound intvastty lovel of 5 to 19 4B
Geatll 30 4By over the Gweshold. Purther the measuremant of the renidusl inbabiton can eecar. 1t § typloal for
ankes which are condivioned to the loner ear, that the sar notss will be suppressed Yor several seconds after the
completion of a ¢overing with sinus soude o sy band soises and will apprar only after that sowin.

When the fregueney spociom of s individest car notse is ofjectively determined with axdequate exachonss, that
aotse can be sopied artficially with a frequoney geoerator (loud spesker) and the reguased frequencioy together
with 8 transontanecns stiuulation of the vagus nerve can beolfered to the patient.

Posible ways of therapy are in this connection a periodical swelling and Gilling of the sound intensity of the
offered sound or the mixturs of the frequeney, for sxatple in foraof the sines.

Also possible v 2 sequenial altontating, puaetially cverlappiny application of g sound thevapy and the
transcubabeous stisulabion of (e vagus retve with the goal, to optivmze @ refearn effect of the brain.
Furthermore, a spaciad sequence can o with an apphication of te sctive identified sound Beogaendivg aver
e eosceracdexe and also over the oot (Lo strong) cosvernad cur for the exploitation of the s called crommer
eifects.

Furtherrre, « vibrant application of the wudio freguency can asenr, exther sivaltansous o the likewise vibrated
pangoutamous stimolation of the vagus nerve, glterasting i the particalar gaps of the lhowise vibrated
transcuaneous stinndation of the vagus nerve ot simalianesus fo the squal applicd wanscutansous stimdation of
the vaguspetve,

A vibrated application of the transouizscous stimulation of the vages nerve san coonr oither sinmitancous to e
Hlewise vibrated sound therapy, shieoasting i the particatar gaps of the Bhewise vilwuted scund therapy or
simuiisngous to the wqual apphad sound therapy.

At complex nolsey insivat of the shoulaneoes spplication of the whels fregustioy band & Foqueney band can be
provided whith covers a simus-like frequense passage fom the highest to the decpest idomtified tunitus
fraquency with a duration of several sesonds,

Also, av 3 special gpplication the addition of a traoscranial magnet stimaulation is possible as an inteasifier for
the retrainiiig effect of the combined transouzusons stinnlation of tre vaguy neeve with the sonads,
Hereby, a deseripion of o relraming program pan ocowr which s applied over soveral days respectively weeks
with a stmolation pattern which is tested respectively defined from d&y to day respectively from sission fo

session individually for the patient, for example with exactly defined stepup and step-down seotions,
fa the drawings embodiments of the lnvention aresdepicisd. It shows:

Fig d arvear conch{Piana) of & human,
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Pig, 2 the carsonch with a device for the spplication of an slectrival stboules and for the enisvionof

gnasoustic stenaland

in a perspeotive view s device which ix designed altsrmatbvely to Fig. 2 for the applivation of

A

sy
yaa'
52

sn-elecirical stisubus sad for the enission of 38 aoonsdic sigual.

BFig 1 an {outer) ar 2 of 4 human ie depiviad, which fonn s defined by the Piana (ear coneh) B The Pinna P
comprises i known manner the Helix B and the Antthelix AN; the Concha C s zrmoged contrally, whick is
linited sideways by the Tragus T In the lowsr arow the Lobule L is located The Concha € s divided v an
upper and & lower stea; both areas are sepamted ooy vach other by the Croy helicis Cr. The upper purt of e
Cimcha U s the Cymba oanchze Oy, ke fower pant fs the Cavuny comshag Ca. The position of the ear canal is
marked with .

In the Pinna P a device | i arranged ~ as it s wisible fo Fig 2 -, By which device ot e owe hand 2
ransoutanesis eloctrical stionadus oan be sxecuted ona part of the »m'i > of the sar 2 snd by which at the other
hand an scoustival signal can be dispemed in the car cangl G.

Wik wespact to the gonersl design of & stivwmiation: devioe of the vagus ourve, he desoribed constousting

corosponds 1o the pre-known solation sccording to the above mentionsd BE 10 2006 €27 824 1 of g
apptivant, on which explicily referenes is made nsofar,
The device 1 fv designed to be fixed at the ares of the vagus nerve at the sar of the person who is using S
device b, Therchy a transcutaneous stimulation of the vagus verve can be conductad,
Acgordingly, the device 1 has an eleetrade boad 3 with fwve clectrades 4 and 3, that is to say with s stimulstion
slestrode 4 and @ mbroroe slentrode 3, The dectrade head 3 has 1 Kidney-shaped design and s designed aven at
ite wide whish is facing the car, so that Bt van be placed in such a way in the car, that 1t reals v the Dyaba

scnchae Oy Asoit con b seen o the synopais of the Sgures 1 and 2 this ovours in such & tanosr et the main
« o

area of the Uyvsaba conchae Oy is covered by the clecteade head 1
The two slectrodes 4, 5 are indiosted a5 soall punctual contaots I Fig. 2. R also possible, tat the slectiods

surface tv much larger, wherein the eleoteodes can be defined i particular by fwo {or also soveral) svons, widch

cxpanted Taminar over the Cymba conchas.

That the device 1 wdll be beld sepere tnithe Pinng, 2 holding bow & iy Homed on the slsctrode head 3. The
wolding bow 9 at hand s designed as elustically, C-shaped part and reachen with ity end behind the ow 2 fn such
away, that i eomes 1 he upon the ear rool and holds Hie this the devive 1 in the Plona,

Purthernmiore, at the clectrode head 3 an cutput chanse! for seoustiv sigrals 7 15 armnged -~ which i desdgned a8
an extension of the elestrode head -, which end is designed to be load into the auditory canad G, In tie output
chanre! 7 & loodspeaker & iv arvanged at an adeguate fosstion.

The slectrode head 3 forms & housing at the swe Hine, In which Bousing at feast 3 oantrol device 8 s arranged,
Hkewise preferably an electriosd power supply {rechargeabie battery) It fs not depioted that in general #t is also
possible to conduct the somirnt and the energy xepply externally, wherefore then the devics ¥ compeises & calide
i be supplied by au external control deviee and soures of coergy.

The device 1 comprises as a forther elementa vibwation generator 10 for mechanical vibrativoy, Thivvibration
generator iy presently miegrated wo the holding bow 9. I the device 1 B avranged in the exr . the viboation

generator 16 resty behind the aae at the svee of the s root. Accosdingly, mechanion? vibrations can be ndtiated
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dispoly bty the casoous tssue of the bebyonning, 2o that & sound su be buittated {nto-the tnver car which i
placed 1o the peirsal bore, whdsh care be noticed by the pationt not by fhe auditory canal G but divectly by the
howe conduct,
The vibration generator 10 ases the same physiclopival prineiples like e so oalled Weber experiusent. This
axpeninent i an soalysiy for the conchion of & Ixeralizativs of the wudiivry sensation by using @ tming fork.
Together with the Rinve sxperiment ¥ iy @ standard tost i the ear, nose and throat medicing for the analysis of
s saditory defect.
At the Weber experiment the foot of an axcillating tuning fork will be put o the srest of the patiext. The sound
will be wansfurred rphase ioto both aner ears by the bone conduetion. The person with normal bearing heats
the sound of the taniny fork ¥u'both cars egually, he hag therefors Se fngression o hiear the saund 16 e wtddle
of the head, the sound will not be lnteralized. I the patient indicaies & hear the sound ondy @t voe side, 2
tateralization exiaty, 1L ¢ wunilateral or asymmeteiond suditory defout 15 0t hand,
At & unilateral souod sonsativn dofent the sovad will be discerned Towder by the better hvating (romad) o
eay, o the patlent bateralizes 1m0 the Tealthy ear. At a unilsterdd sound condustion dofect the siond will e
indivated foeder i the diseased v because & rowwograde aconvtic emission suly ocoies by the healthy cssicle
chaiis
Thus, with the Weber experioent a fast and relisble discernment s possible between sound sensation defect and
scand evnduction defet &t 3 wnilateend auditory defest, 5o for oxample betwaen an acate fearing foss and @
o o fdon, The soundduitiaton cocurs particelarly by the petrnsad bose viz bone conducton, ax by the
spter auditory vanal {Meatie Acsticus Exteraus).
In Fig. 3 an chiemative design of the device 1 can be seen bt which design also underlies the peinciple to
sonduet the transcotaneons stnmbation of the vagi narve fn the avea of the Uymba sonchas, while alse an
application with weoustieal vigaady voturs next o the stiouhion of the worve. Accordingly; the abeve
mentionsd components of the sdevise T ey alye glven (ot deplcted 6 bere the vibration generator 16, which
though can just ax well be provided bere of course,
The davice | has 3 holding element 11 28 wall @3 & bolding rod 12 as essential components. The holiding rod 12
carries the electrode head 3 st one axial snd, which electrode hisad ts providad with two electrodes 4, 5, hatis o
sey with a stimulation electrode 4 and a {identically consiracied) seferance electrode % The holding slement 11
has a-contral sention which sestion v domsingied He 4 bocar gabde 13, Hees i s sbogt a materiad section witha
fornt dtke a bar, which extends ftsalf in 2 longindingl divection, in which g clecalar rocess 1 wiornwd in
At the front eud of the Hnear gudde 13 2 resting part 13 18 Hiomed ong at the rear ond, 2 cheek rest 16 iy ot hand,
The resting part 1S comprises @ ofreafar section; fhe cheel rost 18 is destpned st band a8 an sven section and
serves as an additional stabilization for the resting of the device 1. The holding cloment 11 s ahle o shift e
holding rod 12 into the direction of the longitudinal axis by means of the Hosar goide {3,
The loud speaker § bere lios above the ciroular resting part 13, so that an cutpot chamnel 7 willbe formed bere in
forey of # sound sloment, by which sounds of the Joud speaksr © can attain fnio the suditory canal The ring-
shuped resting pat 15 fes sxaetly over the andiiiry canal opendny when the devies 1 is applivdl The lowd

Speaker 6 can Bl outthe whole ving of the resting part 15.
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v bath cotbodiments accosding & Flg. 2 and Fig 3 clectendes with she sade size 4, § axe provided, which
electrades can be formed henispherically. Bat abso a variation of this is possible. The sumulation and reference
elevtredes can respestively have a fem which v adapted fo the ares respectively 1o the surfuo of G ear 2,

where they shall be placed at. Oval or kidneyv-shaped structures can be previewsd here. The at Jeast twes

slecirodey contacd the surlves-of the oar 2 xad oamely the Cymaba conchiae st regpretive contact suriaces, I
doing o, one of the contact surfaces can be considerably larger than the other one. Experiments heve showed
that advantegeous eifects can be reached if one of the areay fv &t Yeast 3 tiwies av farge as the other area, The
slectrodes 4 & are theeeby avrsoged ata distence. The mivlowl distnce ds wostly 5o Butadw dissanges ap o

3G vnn can be proviewed.

List of Refersnoes

i Dievige

>3

Tlectrode head
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G Apditory cad
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Bevendezds transzkutdn clektvomos stimulus kombinali felviteiére és shusztikus jel lesddvira

SZABADALMUGENYPONTOK

Berendezés (1) transzkutdn elehiromos stinmfus kombinght felvitelire coberl 83 (3} spv weakanzdnuk
folizletdre, & akusztikus jol loaddadra a 1 {2) halldjdradban (3}, ahol 2 berondesds {1) tariabuse
Topadabl egy elokirdads fofet (3} lopalibb epy elekirddival {4, 5) sz cleltromos sthmdus felvielére, shod
a bevsndezés {1) tartabmar epy hangszdrdt {6} és egy leadd esatornad () az akusatibhos job Toaddsdes a
halidjarathan {G), whol a berendezds {1) wwrtalmas tovibba egy szabdlyed owrkdnt {8y amd 8y van
kialakitva, hogy vewdrelje a2 eleltromos sthrulus folviteldt &y ax akusntikue jel londeds, $s ahol a
legaldbd epy olekidda 84, §), vapy aw ozt hordozd elekiedda fof O) Ggy van kisddhdtva, hogy
slbelyerhetd legyan 5 f8E 2 oymba ccnchue (Cy) vhvedn,

axeal jellomerve hogy

X

az elekirdda fojen {3} ey rugaimas tartokengyel (9) van elrondeave a i (2) k&rbefopdades, & hogy

berendezds (1) tanaliaz gy rezedsgeneniiont (10}, amd Qv van kislabiiva, hogy mechamkus

cot tadion dtving 8 buporya ssant epy téeadre, abel a rergdsgeneriior (10) a fartdkengyelen (9)

o edrersienve, vagy wbba v iutegrabea,

SR

Az 1. igémypont seenati berendezds (1), azesl jellemerve, hogy az clckudda fof (3Y 2

5 fegnishly epy

elekurdddval (3, 3) vese qlabdrs van Kialakitva, 8 o 31 Y oldaldn cgy meossrenionden sik felfekvd
folflete van, ahol ax slekirada fof (3) 2 81 (2} folitfetével euy Srinthezd foltdoren kevosnttl Seinthentk,
a0 43} pyvmbs conchas (U vésadnek fopaldhb S0%-at fefedt.

Ax Lovagy 2. ifnypodt sterini berendezs (1), akzal jellomenye, hogy av shusetibos jolet leadd
ceatorna {7) sz elebndda fo) (3) fobvtasisakans van kiahkiva,

Axob o~ 30 dmypootok birselvike  srorintl borcedezés (1), awzal  felleswezve, hogy a

‘

rzgdsgsonnitnoasi0) mechanthes rezadesket lehet atvinmt aaviklacsontra vagy 2 mastoidns

Z

¢ - 4, dpduyvpontok baveelyike szecint erendesds (13, szl jellemezve, bogy ¢ seabalyad asnkie

{8} dgy van kiadakitva, hogy idbben meghatdrozott elektrontos stimudusokat udjon ax slekeddidkon (4,
3y keresattil és akusatibuy joleket o bangaedrdn kereastiid, &8 adoty ceethen raschanthuy moxadseket a

o

s‘-e;zgésganezrétoma (1) beressih shol e jdObelt meghatarozottvay sumulosolk, jolek &6 respdesnk

seiomuitdn flzisan ddben eltolt Falsalt derdeeben Slapelo fistaait jelent.

Az §o igénypomt szerintl barendezés {1}, azmal jellemesve, hopy a wabdlyzd esekdz (8) gy,
elekteomos stimdesol, abusztikus folel &6 mechundkus vexgdeck kibovsdjtavden atkabnas lekioniivg
moedalt tariahnaz.

Az 1 & igfnypoutok hirmstytke szerintt berendesés (1), sazal jellemezve, hogy & lopalébb egy

slekivada (4, 3} lepalibb rdwben misoyagbd! van, ami slekiromos veretOképemdget Rirshozd

clemeket artalmaz, ahol az clehwomos vezciGhépességet Brehord slornek clekivamosan verstd
regancskek, amik o mianyagba vannak bedgyvazva, vagy ahol sz elekiromns veastiképességet Idtrehond
clomy logeldbb vy, a2 chokitdds 4, §) epy alaplestire galvanikusan fivitt slekivomosan vezed
frdteg:

o



Ax -~ 7. ipdoypoutok birmelyike saetintl berendesss (1), axzal jellemerve, hogy lopalabb kst
elekirddign €4, 37 var: legalabl epy stimeldle olekisdde (33 S¢ epy reforencia clekirdda (5}, ahot 8
tegalabb spy sumelilo slekirada (4) & 01 {2) foliletdvel egy olsft érintkerd feltileten kevesmi
srintkezik, &5 ahol a fogaldbb egy reforencia elekirdda {3) a 1 {2) felitlotével ey mdsodih Srintlesd

feltiieten keresatil Snintheeik, ahol 2 mésodth érintked felitfet logaldhd hiromszor akkora, wmint axvelsd

Srintkeed felitlet



13




3
&3




o
Q«..w,




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

