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softer everyday sounds. This distressing condition can even occur as a precursor to
tinnitus, and is thought to share the same underlying causes. Thus, every reference to
tinnitus in this document should be construed as including the phenomena of hyperacusis
or other types of loudness discomfort.

[0004] There are very few effective treatment options available for tinnitus
sufferers, with the vast majority only being advised that "you'll have to learn to live with
it". Most patients find that they can far more readily ignore an external sound than their
tinnitus. One palliative method has been to use hearing aid-style devices that produce a
band of noise to totally mask the perception of the tinnitus. A variety of such devices

have been described, including a tinnitus masker that produces sounds of from 1,000 Hz,
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[0012] The method may further comprise: transmitting, using a computer, data

representing an audiogram of the person suffering from tinnitus; processing the.

audiogram data at a remote location and producing required equalization response data

based on the audiogram data using the predetermined masking algorithm; receiving,
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[0017] The predetermined masking algorithm may be at least partly tailored to
the audiometric configuration of the person. The predetermined masking algorithm may
be partly tailored to the hearing loss characteristic of the person. The spectral qualities

of the audio signal may be modified by the masking algorithm so as to provide a
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[0021] However, in an alternative software embodiment of the invention, the
mathematical algorithm by which the individual prescription of the andio signal is -
calculated may differ from the above algorithm. Such other embodiments of the

invention would be consistent with the essential clinical technique that is intended to
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[0028] Figure 5 is a schematic block diagram of a possible embodiment of a
tinnitus rehabilitation device in accordance with the invention;
[0029] Figures 6A-E and 7A-E are flowcharts illustrating a preferred method of
| providing a tinnitus rehabilitation sound recording in accordance with the present
invention, and
[0030] Figure 8 is a schematic diagram of an embodiment of a tinnitus .
rehabilitation method. |
[0031] Figure 9 is a schematic diagram of an embodiment of a tinnitus

rehabilitation device.



providing a tinnitus rehabilitation sound recording in
accordance with the present invention, and [0030]
Figure 8 is a schematic diagram of an enbodi nent of a
tinnitus rehabilitation nmethod. [0031] Figure 9 is a
schemati c di agram of an enbodi ment of a tinnitus
rehabilitation device. 6 WD 2005/ 053533
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has developed a tinnitus masking protocol which modifies the frequency response
characteristics of an audio signal with a view to overcoming some of the shortcomings of
traditional tinnitus maskers.

[0034] Although the fol]owing description will be made primarily with reference
to modifying the frequency response characteristics of music, it is to be understood that a .

tinnitus masking protocol in accordance with the invention may also be applied to other
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standards for the conversion between dB HL to dB SPL
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pr ow I ndi vi d control of each stereo channel.
(11) The tinnitus pitch match frequency in the most severely affected ear was

0]

chosen for the maximal point of the base line calculation. The two adjacent best hearing
| thresholds of the lesser hearing loss ear was always chosen as the minimum point of the
calculation. When a reliable pitch match was not found using pure tones, it was
substituted with the mean of the two adjacent best hearing frequencies. Thus, the base
line constituted a mid line value between the two grcatést audiometric extremities. .
(ili)  The final equalization values were then derived by subtracting the base
line from the hearing threshold (expressed in dB SPL) for each frequency and each ear.

Thus the algorithm for patients whose tinnitus pitch could not be reliably determined was:



[0039] The procedure for applying the TMP1 was thus
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[0042] A tinnitus rehabilitation sound recording was then produced on an audio

cassette tape for use in the individual's PMP. A stereo frequency equalizer (Genexxa 31-
9082) was used in this procedure, which includes ten adjustable frequency bands per

" channel, with centre frequencies at 0.031, 0.062, 0.125, 0.25, 0.5, 1, 2, 4, 8, 16 kHz.
Each control had a range of + or - 12 dB SPL. The equalizer featured an "EQ record"
facility, so that the audio signal could be passed through the equalizer circuit before
being recorded. The equalizer’s controls for each of the ten frequency bands was set to
the calculated values for the left ear in the left channel of the equalizer, and the right ear |
values set in the right channel, in accordance with the particular individual's equalization

values as calculated by the TMP1 algorithm. The stereo output from a broadcast quality
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thc%og?clé)cHéI é}%%glb’g? géé,#l the " troBgahrsI’ lmy thE:J ?nrugig.l ngiiomly! t%te ti%rlﬂteus might
"reappear” from the music often enough for habituation to occur. But the ongoing -
dynamic nature of the music signal prevents this limited exposure from being disturbing,

and this may reduce any limbic system enhancement. Thus, the proposed intermittent-

masking-with-relaxation-music technique may promote a synergetic effect through its
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has been to totally mask tinnitus, and the current
clinical trend is to partially nmask, the present

i nventor has devel oped an inproved tinnitus nasking
protocol based on intermttent masking. Since nusic
is a highly dynamc signal, it appears possible that
the intensity of nusic mhlch partially masks m

{
ampq/‘i?ﬁ%nst | tute a formof inter m ttent REE’IQE?PQ‘WOA"OO

ation of inte t.ti.nni
L SO o reBins oF PSR ki B R emtiry
&velk G éJordy dfh@mthypvnosiamgmgmo beedboiondf foyr boeOhY tintitus itself.
bel i eved t hat the Intermt maski ng of . ti nni tus1
TREHO PRI Vg Mo AT BT 28 RO S pyPolor (TRP)

fak 8Sleioped Mk s dRspnen e p?@dxﬁalnterﬁﬂte\ﬂﬁhhskﬁ@ 0P thedihnitus. -
acoustic_or neural |evel is feasible

Ehot “Toofiadh aretiene FMET st haL LR RY MG B £11E SpRegiee to
Ooipbiistte ForfmRhirifgbss Sy Sdte @bl & sorﬁﬁﬁﬁd@&ﬁaﬁdn@dﬁd &Ebrdmg seem
Wiilst in a relaxed sta%e, the |istener

Anbaanied OV EPRY pEPRIETSHYNYSre WeRfet VB A it %ﬁgﬁﬁft“tdﬁgat the

tohélmn‘aliﬁlc nﬂ%ﬁ Qbitir\gdet Rffichat Edubipiatiad. | THRSorigtedn Suble 8fectrum
| evel s of nmusic. The predictability of the nusic

r’i*aglcq?ﬁlgﬁal{)lh Jpss hig l@fr@qUﬁ?ﬁyteggrgm}@Htw alds ty@{;:élﬁy gy@ilable from

COMRAHSHAB i REMEREN 86 d et thdEre{tE@ hedin QUANR' ty;ﬁ’é al]&"&@ncemrated
nmusic. Additionally, the tinnitus m ght reap

fip By epien Besiigusiy- e%eé%'agw Fehstantigy .f?%abeqncﬂﬁ gfiy Catilé&revem

'aUﬁle\hﬁ@adéQﬂ@d Ph fr%&ﬂﬁe@udﬁ@ﬁti—ﬂh&o eferédi@ thAISIRatfong Athe music
prevents thjs

mted expgsure f di st ur bi ng
SREFIE APS thagifeqterf heaing dgss- P Phseieres @@?@ﬁﬁ?ﬁﬁg SeBRles
TBHSEmENRREON B8RS tHMISI rhdyestinsufficient for the purposes of
nasklng-mnth rel axation-nusi c.techni que ma r nn%e a
JerPIsiodp iang ChHYUYRIGURDIngpa Tesan0sF GHstesby the
E&%f&&ﬁﬁ4f@0ﬁ%@ﬂrﬁﬂﬂﬂ%f@mal mechani sms  of
f aci a sense of control, _ a reducti
goner SIARLES RS aSare RS PG PR gare
| Radi he flI]DspactfaBﬂablgd df el @ilisid @gal, atediprdvB@ TRP Alyotithén adopted

W Bapel o LR B o e B sarvfepigrech i any

déffekopeth lbllrtﬁntess\@aﬁeldm idggeading on peaitbdret fraqt@rcids t{Inesmhational

' ski ng .of t S 0048 racti he TMpL
e ket iEn 1500; FhPsnren ot uPe Vb e P R e
oaaelrer siodpfonsaihet thomedngarticiigni'sesstomaizet otugcl reablings, under total
tlnes maki th [ m unb dor ..
TP RuheTs KRS e S0 P PGS torfrgping on
sap@gﬁshaad ddidbahg d)frpercemade}otlﬁnem 37.01d8 wasghtrapnlatedge be thée
suf ' um
c{poxnk %Q%ee%q at%re%h%ﬁci %ﬁ tot%r]'?ashq% gaﬁg?ﬁdpr%yeg%/ﬁ?tﬁ\%ﬁﬁmea t
[ mtdngam a:tainkiwa@hantblabﬂt@t fnadmg ‘aonw esrui witlathosd with & psld to
maske :
CDBHELF oRREnuEhe oaf 2B AR cARRE AL Ok Foecause iyas he
Ttleseatfto ﬂes mzdrgmrs Leing tlamidei odi therlederctaiue punyt algaheipaioagipensate for
ving adequate high frequency
0 overcone the limtations in the nusic
spect r[@0smdht kendafd adiomenic theadimds tb oBein hedrereghesl®]ds using

b?Bﬁ%%egan%one%l and %Irgsu{té’l Lrg bxly}@s%ed in dB HL. (Hearing Level). However, |

the convention for specifying hearing aid characteristics is to utilize dB SPL (Sound

pf&ﬁ%(ness I‘C%I‘U]‘:E 1%%

Pressure Level) values. Consequently.the hearing thresholds (dB HL) obtained in the
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sonmeti mes excessive, but one third gain may be
insufficient for the purposes of nodifying nusic for
long termtinnitus retraining, a nediumwas sel ected
by the incorporation of a 0.4 gain multiplier, (M.
[0049] To further facilitate the provision of equa
sensation levels of nusic across the full spectra

r ¥QW0Y3%3Pe nusic signal, the inpr oved TRP 3?5@?‘{‘"‘{%1700

- adopted the-130 Equal Loudness Con ‘Eﬂs ("éqlf ‘)]ﬁ: qe
PET heesRRTER N Qe ORYSFIFR B0 AR5 PIAREINE 4 4t b gapsievalues

lipyaness perception depending on the discreet

frequencies (International _Standards Association,

1961) [005REThese [snsier valprsoNFre B Hamped it the fQBhepeontove -
LARies. EPel rb @iting litafbfefcaitRstidnNatue € dsRARd PATIHIS pant ' s
.custom zed nusi c recordi ngs, under total masking
condi tions, displayed a RV of 45.7 dB SPL. Thus, with
8 dB representi ng an apprexheate doubling of

perceived | oudness, 37 7 dBwasS extrapolated to he the
mi dpoi nt |between the threshol dregiencyot al maski ng,  and

thilrs reprledent &t i v35of 1t Hd.5 i endit W4 ar péind [dhi HO | 12

i Qareectionst A5 skl 1 Woulld-oddur | #t h2.8 hod%eS wilh 146.5 | 13

mld to noderate sloping, hearing 10ss. The 40 phon

cont 0%05}2}?3% m’lmtuéjre rluai%g ﬁroqgc%?{;kﬁt) hlg rﬁ@f?‘n id QS)O ﬁlcﬂﬁ)%sb'f the

to thi wer va ue curve
ardBl hlgbyirbu gzmpemame if grfolldvouudness recruit ment .

[ 0050 e BS m obtain
hearl]r11{g;];3 hr %&@Eg“éﬁ%%{%& 605{1 %%Zes *%a the
resul tveheme expressed in dB HL (Hearing Level)
g%vg@ly%r, OBy ER gtion for specifying hearing aid

aracteri stl c |s to utilize dB SPL (Sound Pressure
Level ) val zessan @BSPEqtibntVy adjiventipecatestiganine lessfoiquencied B

HL) obt ai ne 5/ 053533
PCT/ AU2004/ 8’6 g&%égghe%g %}Q iones ‘need to be converted
iBto dB SPE MeantdBeSFa.chd theitwn adxfacenﬂeast hearing loss frequersics in the
Tabl e 1. OlE‘_]S][ Rél;gﬁ%ﬁ,sigaensfer val ues were then

t

summat ed wi on contour values. The

T8l ting Eriemdisghrdelds fingd Bh), vavertsd tafB SEEspl ayed i n

Tapbe 2. Tabpgofer Esleége&cmsﬁon Fatoddld @R2a4881012
.Corrections23.55.576.575.52. 516. 52116. 513 [ 0052] The

ti nni t{0853] dlterianahy tferpetxem B hearTRIyeshPIguIRY PPhtained using 1/3
NG 'nQﬁ&\b @anmcms‘ép @nd thV Qin%@l@;ﬁl'ext (VI HBLOHESR 0RDQY Betwadifthe
| rsémgesof 0.5 to O 95)
[0054] The procedure for applying the TRP was as follows:
@ The person's audiogram was perused to ascertain the two adjacent greatest
hearing loss frequencies in the greatest hearing loss ear (A), and also the two adjacent
' least hearing loss frequencies in the least hearing loss ear (B).
@i) These four dB HL values were then converted to dB SPL by the addition
of the transfer values in Table 1.
(iii)  The dB SPL mean of the two adjacent greatest hearing loss frequencies in
the greatest hearing loss ear (A) was then calculated in dB SPL, and the procedure -

repeated for the two adjacent least hearing loss frequencies in the least hearing loss ear

(B).
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REQ = 0.4 {ELC + SPL(0.25,0.5,1,2,3,4,6,8,10,12 kHz) -
Baseline} where: Baseline = 0.5 (A-B) + B A = nean dB
SPL at the two adjacent greatest hearing |oss
frequencies in the greatest hearing loss ear. B =

Mean dB SPL at the two adjacent |east hearing | oss
frequencies in the I|east hearing loss ear. SPL =

h&e@ 208808FBeshol ds On dB HL), converted to dBCTAU2004/001700
ELC = Tr ans ‘%er val ues ‘for 40, Phon Loudnes

Cont ouf¥.  [DB5EINC Aplpey fdbencalcylatet Hé%éﬁbt@ﬁwwrsomaemﬁg

t bhes W@l'ugi% tH@Nhamd Qim Blen@dit YD thé B vaRE! BV i \RE "i‘ﬂWbaselme.
band noi ses ain multiplier (M becones 7

(or betheerfd I?ifg‘he f‘%ﬁb rggholgis é‘off’dhe(fmélgﬁraﬂ{msg]en-pﬁ@éd to the

PLAGEINTEOIE Qrab@x@mh@gm& Bnd KR0S 250 hOPhAVELC éar)ectm?
per son' s audi ?Igéam was per used to ascertain the t

adflugsesnd the &3 FEdp dB ﬁ@hl‘fﬁ?ﬁéeflf%§0"fsr ahisemdress a.rneapwe pof hearing
O ERin@Sr {88kl ek @/ 8d %ﬁﬁnegﬁ)f’suﬂﬁ'ﬁj atfélaeclpofttllikedlgéﬁ‘&e Frc%uencms

ad acent |east hearing |oss frequencies in th
Yaheps Mssesexpepssed @y dB 8% j0 mﬁéweﬁlwﬂq@@zmon\fmu@@y response

V\@&ﬁd %J‘@enerﬁlm\'i Shifhednd @1 P58 an ?@i/ofttll[begr%%% c[§'u Pher OF the

transter values 1n Table 1. (i The PL nean of
t he twoDadjhedntclipn whieews tea avbtlﬁgtecﬂ B crqharpnefocieighieshold,

the &rr@ﬁﬁﬁﬁén rﬁ@ﬁ’ﬁlﬁe@@y LReS ST ruf )rm/gﬁp?ockgqyre@ﬁ&gﬂoﬁéa%ﬁ

in dB SPL, and e pfocedufe repeated
a&F%EWOeré%?af hearing | oss frequencies in the |east

hear i ngij} 0SheQAalyel @ére tﬁcﬂ u% tggg%aQ?gé%% graphic equalizer with
PCT/ A 004/ 001700 (iv) [ ine val ue was ?1 %

c Hedeft ear eepapijed q%algataﬁnrr&@@mﬁRE@) wsed inghe laft chwmeb and the right

V@Ar‘d@E' st annhdabmeshnn@ld e REudiiggul t added to the B
.val ue. hIS Is the TRP baseline. (v) Al of the dB HL

threshol ds fromthe audi ogram were then added to the
vakygsebn Tabl e 2 above which is the sunmation of the
| SO 40 Phon ELC correction values, and the dB HL to
dB SPLIOPFHndeepdipginp fordhrspartipagt f&@%d@é@n%swaéaw éhegfMP1

h@@amgfor hBtet 2y SRRk astyn%w&@daﬁﬁaaﬁﬁg RS G& mpi&p%eéaswas
of stimuli at eacﬁ di screte frequencies.

v A0S é‘e@ﬁwrétgéreﬂ RS grodifies e Hdeepisiof g aucio
quﬂil |aZs%Iebt@ﬂl e §IRALIENS YrdvRE PRBSEttent BLIGh D& RISk:SR L. R Ies 3

Ul e e B e O S SLaph e Sl
t r3paiiogiyredng e @RPAlgdrithm above. The baseline calculation was made as
follows: '
Baseline =0.5(A-B)+B
= [0.5(L SPL10+L SPL12)-0.5(R SPL0.5+R SPL0.75]x0.5+
0.5(R SPLO.5+R SPL0.75) ,

=[0.5(89.5 +91) - 0.5(1.5 + 8.5)] x 0.5 + 0.5(1.5 + 8.5)
=(9025-5)x05+5
=47.625
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and its result then nultiplied by the 0.4 gain rule.
This process is repeated for each frequency of each

ear. (vii) These values were then used to nmanual ly set
the graphic equalizer with the left ear's required
equal i zati on response (REQ used in the |left channel,
and the right ear's REQ used in the right channel of

t N0 WHWPFRer. Exanpl e 2 [0055] The audi ogr aRfT@P2Q04{@1700
part|C|pant chosen to denvnﬁmﬂ@ge how t he TWP1
asyvanetrical hearjng

oss(see Exarrplelabove)  wRsreciontand aisakations

enonstrate how t he”J g g gort thmrmodirfres—tthe
ntensity of the audigppignal at selected frequencies

. d t tt Ki f the t t
-qﬁﬁegvgdlfélﬂg ?lspﬁel ggfg %gvst L_ggcgﬁgsgll %tl |022| a?seda h |

ot — 0. = 0

'OTT UTre—1 dﬂu igylu

22 (519 thq TRA -al gor::,);3§15m abO\é% T K64 T 66

) Kx P4 06
D)'c %.4('&% 86
é .45 -10.26

By
1090,
;%0 -%.?46
bx%. c 94
04 |11.54
x0.4 |13.34

x 0.4 19.54
x 0.4 18.14

n was nmad "ows
(%g(L SPL10+e5 %PLlZ é 5(
g(O. 5+ 0. 5( §PLO 5+
. 1.5 + 8.5 x 0.

5 + |5 = 470625 15%@20

/ 001700 Q 'g ect i OpSs an

Joeq R's P Oi6r5ansfe7r 5
Basel i n 0| £

8. 547 6‘525 1 (?15)(

- 2.5 625- 15x .4 2

o A=Z fll— fa¥a | A 1 (o]

502555847 6253965643158

10001572247. 625- 25. 65x 0. 4- 10. 26
1500256. 531. 547. 625-16. 15x 0. 4-6. 46

Table 4
‘Corrections and Calculations
ELC &
SPL
L. Freq P’s P’s transfer - '

(Hz) dBHL  SPL functions = Baseline = x04 =REQ
250 20 23.5 43.5 47.625 |-4.15 x 0.4 -1.66
500 -10 1.5 7.5 -2.5 47.625 |-50.15 |x04 -20.66
750 0 8.5 5.5 5.5 47.625 |-40.12 | x04 -16.85
1000 5 7 12 47.625 -35.65 x 04 -14.26
1500 0 6.5 6.5 - 47.625 |-41.15 |x04 -16.46
2000 15 7 22 47.625 |-25.65 |x04 -10.26
3000 45 5.5 50.5 47.625 | 2.85 x 0.4 1.14
4000 30 2.5 32.5 47.625 |-15.15 [x04 -6.06
6000 30 16.5 46.5 47.625 | -1.15 x 0.4 -0.46

1 8000 20 21 41 47.625 | -6.65 x 04 -2.66
110000 | 60 16.5 76.5 47.625 | 28.85 x 0.4 11.54
12000 |75 13 88 47.625 | 40.35 x 0.4 16.14

[0056] The REQ equalization curves for both ears are illustrated graphically in
Figure 4. A comparison of Figure 4 with Figure 2 will confirm that the patient's right and
left hearing thresholds [HTL (SPL)] curves are identical.
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20004074747: 625-0. 65x 0.4-0. 26

3000655. 570. 547. 62522. 85x 0. 49. 14

4000602. 562. 547. 62514. 85x 0. 45. 94

60006016. 576. 547. 62528. 85x 0.411. 54

. 800060218147. 62533. 35x 0. 413. 34

100008089. 516. 596. 547. 62548. 85x 0. 419. 54
120088991%39347. 62545 35x 0.418.14 Table 4 PCI/AU2004/001700

" Corregtd |.a E Freq P's

2§ CPER S0l GGl B SRR eraie boufedR gt
0.fzbm thiRfEQs 2H0B08I. 573 pEﬂ&é’lpﬁ%wate difocated mtn b6k randomization into
500- 547. 62 5x. 0. 4

7§66§P fég %a?ggni .ﬁroggss oﬁebgritﬂn &st4a Sf%)ng §eneratlon total masking
1Q0QHHhPANMB2SerizS0 &axheﬂmﬁaﬂﬂs%@zﬁmng algorithm (TRP), one to empirically
:Zlg%gglge/ 8- 54é§g'%§5apgr5)§c%d)f gsnig)loyéevel broadband noise stimulants, and a

3 Qe obntid @rdﬁﬂ fo 1@25\?3 BbnseMhghlond AThe second study exceeded
g%g%%g%g?sg 221\'6t gzﬁ;nagg loev%s %éyéi@]%ﬁgrég@gr?emed by more than three-
8@0&&9@&0 gﬂeﬂﬁarﬁaﬁm& @gz g&ggal@ 6ﬁﬁhlflled music. The adoption of
1 16.5 X

3’8’8@%{6@% gﬁ‘gT’g%%g C@%@éele)‘*aﬂ%“i%n[St%’é’éjmtm@wmms in clinical
eq)uabmm}olr aln trEMﬁlh’x&%rd‘upi 41mmAeJaerewusseﬂﬁ§albyhéf dp{‘géz{r@d Rhe

r.aphi ca ure cqonpari son_ o [
O R e rdeoty g L o Finee A SERAE Ao W That gy TRE
a@ebupleelsetneh@alrmmgeatm Rehahg® vithts it 8BRhidds ditresse Tha TRIP2

%EdZ PS/ 053533 PCT/ AU2004/ OO 700 [0057]

S%’@E 8?1 ér ogp l"H | ISR A RS TP HIREY B R (P Yy dRorg gradual gains

p @6 ple TRBgvo gL ére sustaimemfdrilonged kel P@mhitely iveed @gerickh here was
PR AR B o8 bR DS b ERSET et o
a feltovoms ajjengh atel rogan topralentens kkgienced by the counseling alone group
were ultimately not statistically significant. While ail treatment groups recorded mean |
reductions in tinnitus distress over therapy, the two music groups ultimately appeared to
be the most effective. Approximately three-quarters of the two music group pani'cipants'
experienced significant habituation to their tinnitus (TMP2 = 78.6%, TRP = 75%)1
[0058] There were substantial reductions in hyperacusis scores for both music
groups, and a slight reduction for the noise group. The group without acoustic
stimulation (Counseling-only) displayed an increase in hyperacusis over the same period,
strongly indicating that the provision of acoustic stimulation was a key ingredient in the
hyperacusis improvements. The music group participants often reported that their
’hyperacusis levels tended to improve faster than their tinnitus perception.
[0059] The clinical studies therefore suggest that total masking with music is
“more effective to facilitate a rapid improvement in distress and relaxation levels, despite
the fact that intermittent masking with music eventually proved to be more effective on
several measures. This indicates that a two-stage approach might be most efficient,
- whereby patients .initially should employ a total masking algorithm to give a strbngcr
sense of relief and control, then later switch to intermittent masking to remove the

tinnitus detcctibn.

17



algorithm (TMP2), one to test the tinnitus retraining
algorithm (TRP), one to enpirically neasure the

current TRT approach of using | ow | evel broadband

noi se stinulants, and a quasi-control group to

recei ve counseling alone. The second study exceeded
expectations, with dramatic | evels of habituation
esEA0PHI8d by nore than three- quarters of ®R&AU2004/001700
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ﬁ;’ggﬁ%ﬁ‘%&? L 5{%13 elh%] the vo]umleHs ¥Eﬁﬁg g’l@? tg;F S%IBbIB%dr ?]Fsd(f/ﬁodf’ﬁ Ségnal
ofttsmvcr@ ele] rtlteemntttmItDmhg Brage hytheyadtusisset soviedt shetiianitieds -

8%}%?&[%1?8 tfh ﬁ{lﬁircaltpgﬁg hﬁ?& Ih?rher 2l a&%{ &ty .tlgtl)‘ﬂi'ci‘-lghs' as

i ni cal st'udi es sugges
t ottights #a%qwqigosﬁc%swemr%habstuat%méh%f tiradtg, viee pegceived level of

f Bhituk %&%e@m@%perqm{em{d%fmﬂélg éﬁtlgr%@{n%? 5&d30 St the v016un%e

rel axati on |l evels, despite intermtt
TREDRTEATV aAY toweﬁﬁemeesewemqeﬁmy proved to be nore

ef f ect |

T et o U s
pﬁleupeq‘ilﬁf@nmﬁﬁ mgsking amamne fpkoscosdet on abdiprpaskéticgapes for
"ab%&bﬁrﬁmﬁeo 18 'hgﬁt ofcoplyfi ?‘ﬂ g@rfmde?a%%ﬁ@ R]Qxfchgsg bt §E ngﬁg to re-record

contro then later sw to I nt er ttent nas
r BIYBig Eopmsleciefl sfoIding campeiesia the @WWW@E@B@BUTPOSC

PlEbralA20 Qa4 @Qile Red. [IQQIQOme%Gm%’PR% 515, ec?f ﬂr&\ﬁ
tinnitus rehabilitation nethod i s out gure
programmable "black box" device for use by private practltloners The device thus

envisaged can be programmed by a qualified audiologist to account for each mdmdual's '
tinnitus and hearing loss characteristics, using the tinnitus masking algorithms and

clinical protocols developed by the inventor. In one embodiment, the device may take
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8. Following referral, for exanple froman Ear Nose

and Throat specialist or other clinician, the process
begins with diagnostic tests of the patient's

audi ol ogi cal characteristics, as well as education as
to the likely pathogenesis of'their tinnitus. A

tinnitus treatnent device is then prescribed w

, emﬁsé‘l?%éoustl c therapy custom zed for thé'C]S/éPFQéWP"""“
Bisdpm i R0NE-00 a5l iR Bl Sy e
meigkal mgit (aﬂbxagl&: vieact's e Amitied dl)’lbodﬂi’lalt ixab pevideghe dev1ce in the

Spo checke short period ., around
TR & otod o3 R syl oo nonEon i 40P ave bty
bmpuemptemtoefohmt to rfheta%uxwutﬂnﬂzdagwoﬁejaama thé PAES iR daisk
're504 ed. After a further perio for_exanple, six

t §oRtdgHYe swadard hegipfiencyaakgo yhich arspryemigtalRA4R headghone can be

St&gected. & aHaiehfti & @RHimehE aGnodifBdSbind Wb is 3ddRGically
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st S P el Phars Py piiPed sl s haniia dbeesd
[ Q@ dhjonhineaiiepsedlBs SUEB@s anehiR2dnlyhidwhbadd’ ioﬂEmMBmlglﬂlm tirSe the
tracted fromeach of the

cal cul at which is
t ?ﬁtﬁéﬁ‘ ?)Vlaﬁgj&e ?W%&’ﬁ%ﬁ“& av 9@LHEF the left and right - -
ears afo07g e, coﬁs’hﬁﬁhonﬂaﬁ e%isﬂf' be Bﬁ‘ldilrf dogi‘uhctma twitRephéra®ysession
Equ za n.Respons e ar

Ao PP BOPP Satr e B e d o P prinaggatment
V\E’stlﬂile revéhne smhﬁmdewlm dbhvnilcﬁld of/ihs Iphipeetany sbft@are from the
?uglbﬂ&f(jgldsétrw%hye gfrl eeaQ ttc)llzétfa 'ﬁg\§ 06 E I} e% ?lch?q%'ﬁ zlgottpgraptauent as
aeedhojadgntstdysvifQo namddy aioseothpr @mﬁ&) BﬁJQInteh@t webkite lcogjd glso

t %éodlg%sae HRr E?;p%ﬂe se%césqg stﬁ %@Jeﬂé’feorf aﬁ:oolp%gﬁén? Gf ttnﬂntus and

ogi st 1S a
i msmcuaisbﬂan,wl(ﬁ@mmtcos thh ere@mrevlnembet#lmemnﬁléet:wlsodaerw@uced

P%sm% 80 sg ekﬂr(}%g‘xentlélns%ﬁﬂ&t ygﬂgto &agr é"va?( ﬁgéhﬁl%ag ilatlﬂgiigstrongly

reco , prefera
r @cedcxmd'tg/ thcsstudsiieed chxn nmuwccaawuw&ibltmzats suffegecawidbéntamthesruch

.?.%Bc?i ggr%ﬁ};ajaef;aélﬁg/ t§oq{t lh%tl']gip of %9??0%]5@& Wh g é‘&‘g?’gﬁut or hearing aid
Cla'i$¢nsknd0€v\,h¢tdlhvd a_h@D baplpr Gpilitawel bwyﬂab@rﬂor the@]tpéa_e produced.
fA%?tShe Il\%\feor %%%Ps@,atlh% pots%d k?c? th %ﬁrqc%s tLQ@atpééﬁfs‘mﬁs@ﬁg rsgéeﬁ 9f the

- Internet significantly increases, facility will be available for the processing of the audio

signal to be performed within the ASP server if required.
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audi o software application on the audiologist's PC
accesses 306 the CD recording 308 and stores 3 10 the
audio data to a file in the menory of the PC. [0076]
Proprietary software accessed by the ASP online reads
the audio files stored in the PC, splits the signal

into left and right stereo signals and converts them

t QYO POAEYS3B\Buri er Transforrn 3.12 (FFT) f or naPCBAH2004/001700
Meanwhi | e, the REQ data received by the audiologist's
PCis @Pﬁ@&é&%@a@wrﬁ epRagiments Pféheetfr@ﬁeserebqbﬂetatlcpr@fx@thod and

c Hém&el{av@@éea dededbddiif hétaﬂ GMH lB@ bplﬁx%hﬁhé’tlﬁe) descHB%d method and
software then converts 320 | eft and right channe
ddevacs far providingeslizhips peysrms stéfepeﬁfrm@omms dyeaarwmlmpf sigificant
r Sof t war e
p?%ﬁ%g%%g%%ﬁg&g%gl}o ggl%gctmo?%gﬁéﬁ)gg‘gééses 324 and

appl i e@) t heyNredlidrting the @k jof @persopaltmsicyplayht widlntel4xérg msier it is
orRE R R BRIl M SO A n N QSRR |
modi f i @d mis¢ampsisgigafor h@]dﬁqme@cmn@}mm@ &2e@mpanies the
c - I Ig :
¢ SR g oy BB o LAPa, MR broPR iAo s R
alfamuia!ﬁonl, . The nodified audio files 328, one

corres di n aI

musi o 00, Apmerafdyitm RGIGRTRRARD RO el
Sofsking/streinimgaudip stimplecoasd fol Bl @thvsiuaﬂ@ pagigafar bnaeng loss
‘N(:br{:fg%ﬁtx&? 28wdll ﬁ@ikcog%%efgr thk Qf@e%?s]of irc;ﬂl@nég}é@ﬂlg?gtﬁ% gfus enabling

usi ng an ASP and the audi ol ogi st's
afBemive siimwation 2t p epaxirigtintenpitaryel he processi ng power

Ui 166} Dy SR K Rlsinslifl bR ALLY Ein AR, TR systemati

| ow. is the processing o audi o “si gnal
réwn%@n@m@ thadigubingteffects prtooiussindg power. Via this

nodel ghat powar hﬂ%d]'ﬁ@c’i‘ §(ﬁ1‘f{d H&oﬁirﬁg A s prodiRed biifg the masking

audi ol ogi st~ instead of the serv Processing tine
WELZPHIhETS resiues Tingits distzaselia thepaintgherctihuasaietprast signifeandly
C Qi eriE werh Q;QHR?%fSl@fG i RofeRanBs, Jf%’idl %mlcl‘ﬁﬁrﬁé [ gnL@cQZtS)

Transm Ssion is either via e-mail usi ng secure |ine
wirgdyctiare inMMIsvese measprgd eand Aureasreds fewds qucse@aﬁ%eﬁy improved.

page; kY 104al hifd ®chppatei: Qb QSiont §1mhﬁw1 09 2A&i6RER Al and
Addl tiognal security neasures such

© GleUenisrerty maymalmﬂsda'a@onb?ndmﬁft%wsw beimpge {yige described

d ethddSn@¥evideadl :8di0Bn 1o BoeRREY BesaritdawRbuP 88 atg8rom the
[00791 The consul tation can easily be held in

c SATIG ISR CRCERS- AT KRR 2dRas i gortfpn pgpgrdance with the
a%ﬁi}eﬁﬂlﬁﬁh@tbe RiplRd Pvet the FrequeSQQEShoftof ekibth tBMMus maskers
"‘?f@gﬁ\fﬁg |ngtre tment. Possible re\éﬁ ue
HET tloReiTHEMGLRAT BAYC 61 Snifee HFIT et i yarious types of
S Qbis¥yufe thriee Bnd $redeBBidlaBodB dsed irf azmaiohyo fsiearts saat &haskmg
downl gad, i . for E&c CD nade, ? atient,
ed ?5‘31 ST RIS TP B eniste T F éec e fesiies: epgh as’rth%
| I$tRkdYEsileNlrseh) 6r tﬁﬁug}dh@thJald mdowoelezoﬂ sYSe Furter@b Sthe
t t t t t of
ts %ﬁﬁvﬁe&eﬁgc glégl?ﬂsnlmg usedr}or ca cu[atmg e mdlwdauagprcsrmejaptlgne cl;]f theo audio
signal may differ from the above-described algorithms, and extra sounds may also need
to be inserted, However, other embodiments of the invention would be consistent with
the essential clinical technique that is intended to provide a modification of the intensity

of audio signals to account for hearing levels, specifically for the relief and/or treatment
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hyperacusi s. Thus, while nusic is the preferred

enbodi nent, CDs can al so be produced using noise,

envi ronnent al sounds, pure tones, or even speech

signals if this is strongly preferred by the

sufferer. The nore conputer-literate sufferers could
enter their audiogramdetails without the help of an
aﬂﬂ?%wﬁ@?gﬁ When t he audi ol ogi st or heari ng BETEAU2004/001700

enser ?ges not, have a CD burner, facility wll be
rawﬁ an ?/P%@Slwﬂtsaclb\@ﬂﬁv%la a&féraodlﬁ%anmewe pde cgpsidered

Otv«htﬁfn thié Eddpe bNBOPRAST iBekntioh, tHEafird 6F WhichAS tol Qe @thiRed from
transm ssion speed of the _Internet significantly

i Herfemgeing desqriptioniapd e pprepded£laims-abl e for the
processing of the audio signal to be perforned within
the ASP server if required. 24 WO 2005/ 053533

PCT/ AU2004/ 001700 [ 0080] Now that several enbodi nents
of the tinnitus rehabilitation nmethod and device have
been described in detail, it will be apparent that the
descri bed nethod and device for providing relief for
persons suffering fromtinnitus has a nunber of
significant advantages over prior art techniques,
including the followng: (i) by facilitating the use
of a personal nusic player with relaxing nusic, it is
much nore acceptable to patients than conventiona
hearing aid-style maskers; (ii) it conpensates for
hi gh frequency hearing | oss which acconpanies the
tinnitus in approxi mately 80% of cases, thus providing
t he broadest spectrum of acoustic stimulation; (iii)
t he masking al gorithns devel oped to spectrally nodify
the masking/retraining audio stinuli correct for each
i ndividual's particular hearing |loss configuration as
wel | as accounting for the effects of |oudness
recruitnment, thus enabling effective stimulation at a
relaxing intensity level; (iv) intermttent tinnitus
masking with nusic can provide a formof systematic
desensitization to the disturbing effects of tinnitus;
and, (v) spectrally nodified sound recordi ngs produced
usi ng the masking algorithnms reduce tinnitus distress
to the point where it was no longer significantly
interfering with quality of life in nore than 75% of
trial participants. Significant reductions in MWLs
wer e nmeasured, and hyperacusis |evels had
significantly inproved. [O0S1] It will also be
apparent to persons skilled in the audiol ogical and

el ectronics arts that nunmerous variations and

nodi fications may be made to the described nethod and
device, in addition to those already descri bed,

wi t hout departing fromthe basic inventive concepts.
For exanple, a masking algorithmin accordance with

t he



" the invention wou

i nvention may. be enployed to set the frequency
response of existing tinnitus nmaskers which use bands
of noise, rather than nusic, to achieve simlar
results. Various types of noise, pure tones and
speech could also be used in addition to nusic. The
sane' masking algorithns may al so be enployed in
eV QRI0HE3Hr el ess recei ver devices, (such as ROFEAU2004/001700
Starkey Silentia Set), or through hearing aid
i“@%%f%%ﬁLédwnuéy%tens. Furthernore, the mathematica
al gorithns used for cal culating the individua
prescription of the audio signal may differ fromthe
abov e-Adeaviqe; fprovidinpigatrnens of anrfgditory pysteslisnadeTeaypasinsg
need .t j - : i ments of

in Cg’r#t‘Bﬁtef E§&Bfeggggh%\gﬁ§s{§ﬁs?geaﬁ%£€mﬁep Eﬁ@?ﬂ e essenti al
cl i ni @aloutpetionpujpustingtibg signgl fontrestide thetapdiioroipisteen disorder; and
nodi fi ' - [ ' - j ' t
e S S R
ritedajresnt sigapl ¢t the begimningief cazh tre@MRPGESPB3533 PCT/ AU2004
/001700 of tinnitus and/ hyperacusis. Al such
variations and nodifications are to be considered
wh-t hi The ldevieeesséaindd in bleinp f.edenin thaeeditoryoiystemividsonder isrtimnitus

o . i

S b R S R
POEANYZO0AAQY VA0S OVRAHAE. | S CLAIMED |S: 1. A device for
providing treatnment of an auditory system.di sorder
conprising: a conputer readable nmediumfor storing a
t}eat ridadeyrgiaiaimedin glginp Lt Whearin baepditory sysiemidisosdeg fmeludes
f QFditibRafsBshd1BRinaL dist M SYHL L My iRpgder; and a

vol une adjusting feature for. requiring a patient to
reset the volunme of the treatnent signal at the

begi nRiaGeAte RAMNMLS i8R M uRRS ShRPsirg a cHRPLIRY IRRitBEng
clainmed in claim1, wherein the auditory system

diegise durallpyingiamaiieng ® mepHer hayvempshatine b patigpilipglusqdthgdevice
haugink ¥ rEl¥MBmE pediSKi Ng signal whose spectral content

and “intensity constantly varies over tine. 3. The
device as clainmed in claim11, wherein the auditory

sy st emmdideAESRrcldingd iHdREm 1 CRRR-hapSsi a ool QUAINESS
di sconfort such as_hyperacusis. 4. The device_ as )
cPONeRERNT Aeveseatith sefficient haery Ide Il wien gnded dsnyithens sesharging.
nonitoring device for allowing a patient to nonitor
q?m1nuch time the patient has used the device durin

&1 i xdCUIPHES FelaBet! n sl ReVlnsyn the badery asi aii aproxmatehs
lequivellchitorat RaNTBRd SéRQf Redd@bdtery for supplying power

to the device with sufficient battery life to all ow

ext ended use w thout recharging.

7.~ The device as claimed in claim 1, wherein the computer readable medium has a

storage capacity sufficient to provide a choice, range, or diversity of treatment signals.

8. The device as claimed in claim 7, wherein the computer readable medium storage

capacity is approximately equivalent to 4 hours of the treatment signal.
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6. The device as clained in claim5, wherein the
battery has a life approximtely equivalent to at

| east one week of treatnment. 7. The device as clained
in claiml, wherein the conputer readable nediumhas a
storage capacity sufficient to provide a choice,

r 408500sRLsf versity of treatment signals. S'EQﬁiuumanmo
deviceas clainmed in claim7, wherein the conputer

r eadahl.e di um st or.age. Lty S [ . :
St ol e S PROarE Bim f e sph P ELAK, FERkEE Kygyon for
2?1@%n@5§5§aieﬁﬂﬂm\hﬂﬁ§lﬂé 061cEG0the Bomplitez rehdable medism does not
clained in.cl,aim, further conprising a safety

| SRR e PARE F BFFPSE S8 event i ng a patient from using

the device if the conputer readabl e nmedi um does not

‘contain the patient's treat t signal. 10. e .devic
00 P hadi iR B SPR B cleiid: Waper Bl seime sk R

t Bigndl rreféxaRple byeh@nsion, soak tepravenl Be bfa enmupadior othervde

as to preyent Tse of a corru teg%or ot herw se
nBHitied qudie 3isen! & thmeent 9 HIIRETRE BhE USSF t anpering by a-
user. 11. The device as clained in claim1, further
conprising a patient identification.code in qrder to
o B euiee o QA i LA o e COMBe 08 £ BaeRdpfieatcd code
dgvie& th MidvheorR¥aadntitibaion BPIhe patieRBNOWON G vibe\h € egart that more
pl aced together. 12. The device as clainmed in elaim1, -
f

UF@ﬁé?d%%ﬁﬁ?T@Wﬁéuﬁaaﬁta downl oadi ng function for
downl oadi ng | ogged i nformati on, wherein the | ogged
informati on contains.informatjon relating tao the . .
pae1 et st Sof SR n e hrngt opi ek Yl MGpaipe geion
| BorGlodvinIvadidg lopB&rigforndtioe, Wintéin deusdgeditiforgafiomatiadms i s
per f or med $¥,at | east one o% a w.red interface, an
i FHPERAAN FHRIBE QDB PSP SISGF P GRYCS i nterface. 14. A
device for providing treatnment of an auditory system
. di_sorde onpri sing:. .conput er. readabl e ium for .

stidri na{‘%lget"%ﬁf ﬁlélﬂ%déﬂ ‘8?151 &p ghe%ﬂtﬂbeu%? %’rw "o%agﬁléﬁqcﬁan s
t herforingdaly af leist bieadiwigd ihefae,dintidryedsystiers, di swircess;
and éﬁgonpliance nonitoring device for allow ng-a

patfRHE to monitor how nuch tinme the patient has used
the device during a fixed tinme period. 15. The device

as clai,ned. in clai 4 ' ; j y e ..
aitdor adr e Rt PR Bl bl B AL B ing
hi ghl y adympecreariallk imrdiusi fgnstbringrosretsgpesignadl  cont ent

and intensity. constantly.vari ; (e T .
devi co 58t r i Rt e Tne BRory Hbtpn] Border; and
syst emadbmpliahes momcdring ésvice for allowing a patient to monitor how much time

the patient has used the device during a fixed time period.

" 15.  The device as claimed in claiin 14, wherein the auditory system disorder-is
tinnitus and the treatment signal is a highly dynamic masking signal whose spectral

content and intensity constantly varies over time.

16.  The device as claimed in claim 14, wherein the auditory system disorder includes

conditions of sound loudness discomfort such as hyperacusis.
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condi tions of sound | oudness disconfort such as
hyperacusi s. 28 WD 2005/ 053533 PCT/ AU2004/ 001700 17.
The device as clainmed in claim 14, further conprising

a volunme adjusting feature for requiring a patient to
reset the volune of the treatnent signal at a

begi nning of each treatnent session. 18. The device
aSvQI/8a3i n claim 14, further conprising a PEAtAUR}0Y/001700
for supplying ower, to the device with sufficient

b5l t erlpePYiEF o5 slaamadinclaint ¢h AT BRI RRA JPlumecHER afgeture
19y rear.h}ﬁn%wmreat @Fesed tAE PoEné 6F thd @dalhehBsighdh el £hdgidnhg of each
batter as a life approximtely equivalent to at

| EaRenbifssifbek of treatnent. 20. The device as cl ai med
in claim114, wherein the conputer readabl e nmedi um has

a storage capacity sufficient to provide a choice, .
rBnge,The %emwfcéqlw igrlajp dhHEISE CuRRyising 2 batery forisupplying
dRVef @ 1S abARIVTBGuitRicht BHtieydis toWEW Bk Bnded @sC RIS Richarging,
readabl e nedi um storage capacity is approxi mtely

equi valent to 4 hours of the treatnent signal. 22. The
deyi CerhaleGbadsBimidinClagth 18 Itherdittht BRferFIRRRNIS hfpeoxdmately
safety | ocking function for preventing a patient from
usibivglentie abiesst ere VeekohBead®pput er readabl e medi um does

not contain the patient's treatnment signal. 23. The
device as clainmed in claim214, further conprising ,

c¥Hi nghefdevipreasilaimedia slaimdfgrigrein the ForapuiFfipasiaply medium has a
efcrhydlab Ry s8@icRft th Prd¥id@\ueAbicd) MO or BiveRfty BPFQHN&I signals.
otherwi se nodified audio signal in the event of
tanmpering by a user. 24. The device as clained in

cliai MR deVibld AsPAHmEPIRIM Hirh 209w R rddihk othpuiteteBidable Gaidiv@n
code in order to allow caorrect identification of the
pHPTRRF APy WhaRBERA B R LY A FRdenbipehitourspi the tHRgimeent Figkrlone
devi ce get placed together. 25. The device as cl ai ned

in claim14, further conprising a data downl oadjn i

f #hnct i B1F deYPe aRAkmmeki g™ légfgageriwm%&fr BEFLy l?aﬁ@f*gfwctm
t e pleOg iR aiphti ik TBhiueiNg BRMeALS thel cOMPL BB @Bl ddAirh BEks not
to the patient's use o? t he device. 29 WO 2005/ 053533
PRoT/ARLBE PATDH L FRMeB 61878 he device as claimed in claim
25, wherein the data downl oadi ng function is

.perforped by at l.east one of .a wired.interfac an
Fe r ar I SRR PYSIRERT Brclam g Bihg gompriv s FAE O S regment
deral,&oif exampleyiedtrppridnt @adsn@preveaf udeiofincoragpted or otherwise

conprising: .a signal fjlterin ans configured to
gRraFisd Al yipal il veat of P ie BY BeSks and
24. The device as claimed in claim 14, further comprising a patient identification

code in order to allow correct identification of the patient’s own device in the event that

" more than one device get placed together.
25.  The device as claimed in claim 14, further comprising a data downloading

function for downloading logged information, wherein the logged information contains

information relating to the patient’s use of the device.
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troughs by spectrally nodifying at |east a portion of
an i nput signal to account for the basic audionetric
configuration of a person; an output for outputting
the signal for treating the tinnitus ; and a vol une
adjusting feature for requiring a patient to reset the
volunme of the treatnent signal at the begi nning of
e¥P200p/8HPHent session. 128. The device as clRGTAIH0G4{§01700
cl ai m 27, whereby, when the treatment signal is heard
t%é t h&hp 8pvéssris dleimedan pipigt 20 Mhereinithy dat drynicadise fungtien g
RoRfAat femoﬁe Uik intbFace SHBSHARE ih@lthos, GANP 1rﬁf<§| y
bscure and the person perceives significant I ng -
ofitetféng. tinni tus, and during troughs, the person may -
occasi onal | y perceive the tinnitus . 29. The tinnitus
-treatnent .device as clainmed in claim27, wherein the
si7gnalA device éoripryyidinglagaément obtimitss foppriginger son
sufferl [ .
%al fﬁt%mﬁﬁga% E{g‘rﬁ érregc ] e%&qggdpeld%gtssg%nva} E:v(]eth g%aks and
afnghmdw spectwllpmodiZying ﬁtufrastvewonmrqﬁ R gipnisignal toengiuntfiocthe
[ ng a patient to nonitor
ﬁ%&y%&£hﬂ§nc9§¥ﬁ&8n£ 6fa ehﬁﬁg used the device. during a
f i xed at |on@utﬁerqmtt1mhe mgrhtéfoai bedtiog theginpltesi angld in clai m
fyr [ r
to thd §uie SRR BLED o Dk Eohel B SRR L S TR
excamoies gned et td bdagomingrod cdvhirtrgatmgnt s:S@lonTh e device as
claimed in claim31l, wherein the battery has a.life
approximately equivalent to at.|east one week of
t28eat Mbnidevi@3as cliimeeddaviage 2agvhetehy . vdgnithe tehtaient @ghal is heard
V\%%Eee#e}sowl? QHRHLSL h&&%‘?ggx@l/e? VR ﬁ@‘pgﬁé tfe i@k RYE
.capacrt t |C|ent to pr oi ce, range, or
ohubmrsnatly capfipl¢tely absenred and ta af-‘rson BOCeiNes SeUftEREgaNg of the
P ai m
T R s R p e PR B R
capacity is approximately equivalent to 4 hours of the
ti:?e at Fﬁu@ttmﬁhﬂ '?x@!atmet??tsdev;w &s gﬁ}ﬁ'eﬁ: ﬁx @a‘*\lmcﬁa{avﬁﬁgn e s‘?én@f Menng
, further conprisin safety | ocking function _
pneane ALIoRES Er P @prsemufﬁgefl@gﬁrm icongliticne ofimundlougiesy ﬁecomfort
COPH B J8Rfabl e medi um does not contain the '
patient™s treatment signal. 36. The device as clained
in claim27, further conprising coding of the

tyeat MBRlevisd SR&med ﬁrc]a%aﬁ}}hﬁhe}?¥orﬁﬁ§sﬁﬁ’gq do 1a1§,@ nﬁﬁut&x@ng
prevent use of a corrupted or otherwi se no

i fi
adratics fasi gfawineie Pationé apetior BeY FARDBPF i Payenahm&*d thg device
Theind@\ixe@tide pédcal med in claim 27, further conprising

a patient identification
31.- The device as claimed in claim 27, further comprising a battery for supplying

" power to the device with sufficient battery life to allow extended use without recharging.

32.  The device as claimed in claim 31, wherein the battery has a life approximately

equivalent to at least one week of treatment.

33. The device as claimed in claim 27, wherein the computer readable medium has a

storage capacity sufficient to provide a choice, range, or diversity of treatment signals.
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code in order to allow correct identification of the
patient's own device in the event that nore than one
devi ce get placed together. 38. The device as cl ai ned

in claim27, further conprising a data downl oadi ng
function for downl oadi ng | ogged i nformati on, wherein

the 1l ogged information contains information relatin

t VANWE/BaBPent' s use of the device. 39. The 8@@’?8@0‘&8"1700
clainmed in claim38, wherein the data downl oadi ng
function is perfornmed by at |east one of a wred

% t er—éh%c&icg% L8 e ghih 38 &6 A% Sihe @Smputstiré2Ahie faedium

I ht erface. _
storage capacity is approximately equivalent to 4 hours of the treatment signal.

'35 The device as claimed in claim 27, further comprising a safety locking function
for preventing a patient from using the device if the computer readable medium does not

contain the patient’s treatment signal.

36. The device as claimed in claim 27, further comprising coding of the treatment
signal, for éxample by encryption, so as to prevent use of a corrupted or otherwise

modified audio signal in the event of tampering by a user.

37.  The device as claimed in claim 27, further comprising a patient identification
code in order to allow correct identification of the patient’s own device in the event that

more than one device get placed together.

38.  The device as claimed in claim 27, further comprising a data downloading
functioﬁ for downloading logged information, wherein the logged information contains

information relating to the patient’s use of the device.

39. The device as claimed in claim 38, wherein the data downloading function is
performed by at least one of a wired interface, an infrared interface, or a wireless

interface.
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