TINNI TUS TREATMENT Field of the Invention The present invention
relates to the treatnent of tinnitus and, in particular, to the 5
treatnment of subjective tinnitus. Back round Art Tinnitus is
described as a ringing or simlar sensation of sound in the ears. It
is a conscious expression of a sound that originates in an

i nvoluntary manner in the head 1? f p%r or appears to do so.
It is often associated with oﬂﬂ%@Lgﬁﬁgﬁﬁéhéiﬁglculties,' but may
present alone. Tinnitus is classified into two types known as
objective tinnitus and subjective tinnitus. Cbjective tinnitus is a
rarer formEgidlotthadnvepdomf head noises audible to 15 people other
than the sujf Bl i%ﬁtiapd}égﬂe% S tRERRHAL hnBX BNl patiRulaN 8o Aldi tOr'y
system and nany be caused by repetitive nmuscle contractions or inner
ear strdct meahmentefsebjestiveTimitnor e common subj ective tinnitus is nuch
| ess understood. Sounds heard by 20 sufferers can range froma
metallic ringing, buzzing, popping or non-rhythm c beating sounds.
The ori gi nBatkgrédnidsAdki nd of tinnitus are as yet unclear. This is

quite a distressi ondi ti.on and.prevents sQ sufferers fram

| eading a fisﬁn‘}“l’tf‘f 5 Cﬁgﬂ C s a riRgipg ge%ﬁggggwio%?tg%%m n U slféﬁ %o

al l evi at e tthacRustiR&siohelf b shadahs erighattdli@ anGowdlidtdrg manidr idlthethedd st op
the tinnitus. Various treatgents h%ég been t#ieg to allevi he 25 or
cure tilfni CHRPHRY: RERPHSLIHE? SHEH FL prsedded yith gfhep V%m%ﬁg U
results. Medhgpbl@nsaldgye proven unsuccessful. A common treatment

i nvol ves the use of tinnitus maskers together with counselling.
Maski ng is the phenonenon whereby tinnitus is not perceived while
anot her s Otmgmh&s BQsiREE RROERYDQ Knb§n 846K EHSE 1ifniBRTand Sibi&tivé he
maski ng sound replaces the tinnltus sound. The masking sound is
general |y whiitus. bjestye tistits isa jarer & ang lcerpisty ofdicodpeisesipadifledn  400Hz
and 10,,000 Hz . havyi thal t that is
many. 1177 ofuEher by W SN ET R et b ek B A RO B AL o)
Maski ng hasysadns andoeeny beatausnigtyadpatisiveugusplrs¢apiractions or inner ear structural

defects.

The more common subjective tinnitus is much less understood. Sounds heard by
20  sufferers can range from a metallic ringing, buzzing, popping or non-rhythmic beating
sounds. The origins of this kind of tinnitus are as yet unclear. This is quite a
distressing condition and prevents some sufferers from leading a fulfilling life.
Antidepressants are commonly used to alleviate the distress felt because of the
condition but do not stop the tinnitus. Various treatments have been tried to alleviate
25 or cure tinnitus and have either been unsuccessful or have unproven results.

Medications have proven unsuccessful.

A common treatment involves the use of tinnitus maskers together with counselling.

Masking is the phenomenon whereby tinnitus is not perceived while another sound is
30  presented to the sufferer’s ear. Thus, the masking sound replaces the tinnitus sound.

The masking sound is generally white noise, usually intermingled sine waves between

400Hz and 10,000 Hz having a substantially flat frequency spectrum (that is many



Hearing ai ds which increase nornmal speech above the |evel of the
tinnitus may assist 5 with a sufferer's hearing, however, these do
not renove the tinnitrs. In addition to assisting wth hearing, the
aids can introduce white noise to the ear(s) of the sufferer,

t her eby providing sonme nmasking. Tinnitus retraining therapy is

anot her t r detinenics artpnodnthcicte amsibgantiolly cavirlaxteniihiMaskinphapglsebeen
generators i vrgrtegugrrlorln(‘)lgged period of time in attenpting to produce a
less stredSPUPY Esoise™to the tinnitus. This approach is as yet

unproven. Alternative therapies used by sone practitioners include

prescri bi ng. her bal edications such as, G ngk i l.gba; and the use of
acupunct ur g{,eaﬂ%ﬂ%wgl;%g SEEET 'i“?:rﬁ’laPSpf%C%s@‘P ?Vr?:}g%@?jegr? f glr? 31”}5“%35- Ifléye%fﬁlgti k.
None of st hegsg 4 JuEiee Rt &ingaNEVEBH Mesadyndt Bsidvathe taiitect I.addidodat e,

t here has been no .t herapeutic¢ IIy,sugces f ul ,trea}lrren} o; ti nf?i tus in
terms of FFOUBEIMY NeRHie Fcords R irdisn Rneiss Brbe s35() PL fhg utterer,

previ ousl yt%@}ﬁm(ghg%gﬁlagmwi tus patients that there can be a
brief period when tinnitus is absent or reduced after a masking

signal ceases. This absence or reduction of tinnitus is called

residual | ﬂ*ﬁh@t’ug [eAinifehBas AUbthétRhRichi ABhoE Which Yisdsash SoRfeYvidef €W
seconds at the nost. Because it Is so short lived, it has previously
been dil§r egaisdegchemtorbeivarg rrilengedaatipde time in gu¢ruptingAp peaduronleso
residual inhibition i [V [ [ Lovmaski ng therapy.
Cochl ear | rffsgr‘fi s ?%’f%toﬁgégmﬁl{e%h%ﬁgtag@g%%@sr%%{:%{bt? nnitus in sone
sufferers. The 30 tinnitus is reduced while the cochlear inplant is

switched on.and.this constitutes nasking. Residual,.i.nhibhition has
not been r gﬁﬁf“&??’?tlharéﬁ’ﬁﬁgﬁefl S4™F R tﬁtfcfngr%enrlcslu eé)\l}elusgrébmg g‘%&rﬁ%ﬂear
i mpl ants. SeaRasesededsGihghteBillehacdmapiedust bhmiupustirerhyphesis; elestricdli me

after the 2 cochlear imlant_h be i mpl ant ed. ilising a cochl ear
il antlS: s Shotlakon S iR NeassBrE RS dYTIeveR Sl i
the field Ggeng Fan-Gang) is reported to have inplanted a cochlear 5

inplant in one ear of a patient with normal hearing but severe
sui cidal tendencies induced by the synptons of tinnitus. Cochlear

i mpl ants ggReLAl fh¥ed8S bcMholthiGaRRALERY successful treatment of tinnitus in terms of

producing medium or long term remission.
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It has previously been observed in tinnitus patients that there can be a brief period
when tinnitus is absent or reduced after a masking signal ceases. This absence or

reduction of tinnitus is called residual inhibition.

25  Residual inhibition usually lasts only a few seconds at the most. Because it is so short
lived, it has previously been disregarded as being therapeutically useful. Attention to

residual inhibition is actively avoided in current masking therapy.

Cochlear Implants (CI) have been noted to reduce tinnitus in some sufferers. The
30 tinnitus is reduced while the cochlear implant is switched on and this constitutes
masking. Residual inhibition has not been regularly demonstrated in sufferers having

cochlear implants. Some sufferers have developed tinnitus for the first time after the



hearing of the patient's inplanted ear. The cochl ear inplant was used
to provide masking. Low frequency nodified sine waves were applied
to the cochlear inplant. There was sone initial alleviation of the
patient's synptons, however, the patient did 10 not experience

resi dual inhihition and ubse entl uffere fromltl nni tus r ebound.
So the pr es‘iﬁﬁ@ﬁ?fl“é‘glﬁ“bhas Ea S‘éﬁf‘ca‘f FEEPPHAR B8 t he
patient's SystRaRed Qyﬁfneﬁtlfﬂptmdﬂﬁy dual inhibition can be described
as conplete, partial or rebound. In conplete 15 residual inhibition
the tinnitus is totally absent after the cessation of the masking
sound. In pgL Vl/@l'kcerr iR edtad ZeHQFQA @aﬁ’%}) i$ RBottddB hhHSinpbanic@diUoetledrn
intensity but stil presen after the cessation of the masking
sound. I5n riepbahig qnesardlf alpatiertt wsthtioppal theering byh savers suickl! ‘Bédqnﬁlﬁﬂer
after the CE@% ﬂm%}r %)Qﬁls%@ﬁhlluﬂg SOy i éﬂarftssgeﬁgﬁn?@esfu@& tﬂerHohhﬁl
conpl ete resi IBRIDrtion 1o glve way to subsequent parti al
residual i riehdrigdfohe péftlemhﬂalmpléﬁltddl qanl"fmoghlaa!ulaplayt Wastugeh. provide act |

dual hi pit t
: ief]'ni oS :ngzié ! I?“PW efsegﬂé’ncgsfr?‘j‘iacqg Ble wWilved &/§r%;18§}§e3|?@ﬁ¥e BEni pIEH b iR

&rnon, fat er
maski ng t hanﬁfbywasgbﬂlke@tmimllbvlmdmﬁkhe leauamtrstaympchnwghmavst ttrecrat i relid
(Abraham Shul man publis : te tinni. ents
tell usO heyt %’%Pﬁﬂ‘i)"tce%%‘p“la[%‘hﬁgioﬁtaggfu ?fﬁw%?&‘ an e&ugne s%dund

for anot hergy'thdResunil 168BInsdrnatie onB&kK | um@m aﬁ;do@a‘ the patidne's panptens

i mredi ately wunderstands how it al one can produce relief. In the
first placevedimand of noise is aesthetically nore acceptable than a
hi gh-pitched shrill tone. Second, outside sound can be ignored nore

easily than can the tinnitus. Despite this, however, many patients 30
are over |y Revidnalgglibitinh con barieserted As eqmRlpterpagfal PREPONPSl 18 AHIBIFE on.

For song it . %H}nﬁﬁ)%nsthg Bgnl{u's 'iss&)tam/ Qgse&' AMefihle bSsshitmeRtheORaskiat t hey
have not heard their

tinnit egar |l ess of its terrpor ary nat ur e,
they still sewpedh partprnemelwémmmsn the sinnitushis tsideged in ingensigubresih proggnt

XD AN RS KL & SHORERRLUby 90 bl RSt B LA A

that 3 resi% B on TS G ing. Despite all
t hese di sclcan beloadervigtehthy eessatnmmf meenﬁﬂmglsmmdc il somimon fiznviaitial

ded Ki th tient d t I
e O e

RE&éh
woul d ot eRAfhyweddahe rets@s.of maski ng si rrpl y because t hey obtai ned no

resi dual
In fact, residual inhibition is not sought or utilised as part of current tinnitus masking
therapies. Jack Vernon, a founding father of masking therapy, states in his book
Tinnitus diagnosis/treatment (Abraham Shulman publisher) at page 62: “Often,
25  tinnitus patients tell us they cannot see the point of masking: “Why trade one sound
for another?” Then we demonstrate masking, and often the patient immediately

understands how it alone can produce relief. In the first place, a band of noise is

aesthetically more acceptable than a high-pitched shrill tone. Second, outside sound
can be ignored more easily than can the tinnitus. Despite this, however, many patients
30  are overly impressed with the demonstration of residual inhibition. For some it
represents the first time since its inception that they have not heard their tinnitus.
Regardless of its temporary nature, they still expect a permanent residual inhibition to

develop. We explain that masking is successful when it alone is the relief and that
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5 inhibition. In either of these situations, inproper informtion and
expectati ons have been conveyed" (enphasis added). The inventor has

treated tinnitus sufferers in his private clinic as an otol ogist for

over 30 years. 10 Cenesis of the Invention The genesis of the

present invention,i.S.to proyi relief L-nNnjit : Leh is
pr ol onged resx&ua?x Bitionis RHONL 56 lo?haﬁéﬁlgég)cfts 1%@%}1 ég?sgalgcfﬁﬁ%%rét’\lfygg s

The di f f er emtowmppedeiciafs whHochape esemmended@ntmasking Sedaasettie patienhdid

inventor's ingight that . if.1the durat.ion of.residual_ inhibifi could
be prol ongelf 5%381@( 5?8@8?}(13}“&1?8“&‘? ﬁ\ﬁtcg@c (?6658 h\gﬁsgveoar 4 §§:/I§I,)‘J’tlle%x ttsv\vglﬁ Id be
a potent thesapasticoftiduedhs uskWr iasking ilgly betduse thepbomimed no reesiuaual

i nhibition would constitége long termrem ssion of tinnitus and

t her ef orle dnhibitigpen eithgy &f these SIRIORS YRFAR RIpRALPR f’f?@cﬁﬁ?rg?‘ave
teachi ngs. R6h SHVERIIY (QhpHaie aldvagnt i on According to a first aspect of
the present invention there is disclosed an intenet based systemfor
the acoustic treatnent of tinnitus, said systemconprising a website
hosted by af ;i nhek RSl SERIM b RuPE Pl HEH histriR ¥ FBAL 2866 B1IRRE Bor over
facility associated wth said 25 website, and an acoustic signal
associ at ed Wiyelrssai d website, wherein a sufferer of tinnitus can
access said website via the internet, provide an accepted paynent and
downl oad sai d acoustic signal to a headphone or a |ike acoustic
transducer Guandsis aSthobivatdeh Wit h at | east one ear of said sufferer and

wherein sai.d acousti.c signal. ¢ Lises nAN+$1 .k I Is
electric wa ﬁ%?ﬁ?ﬁgﬁpﬁﬁgﬁnﬁﬁvgggg53@???%%58?%(ﬁ&gﬁgkg§§§ Fh@ﬁkf%gkt.
4 Accor di ngrélengd veganddhaspesintafly ploeidpd Bsesitludl ivelitionn there is

di scl osed a nethod for the treatnment of tinnitus, said nethod
conprising the steps of: (i) applying a headphone or |ike acoustic

transduger e datert aghro Qe feiad prédenfinvdnkiBm istbdsedonfthem@tntoBihsighi(that)

appl yi ng an_acoustic signal to said headphone, .
PREYIng if the duration of resgldual inhibition could be peo onged from seconds and minutes to

hours or days, it would be a potent therapeutic tool. Further, that more prolonged
residual inhibition would constitute long term remission of tinnitus and therefore a
“cure”. This is a marked departure from the prior teachings.
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Summary of the Invention

According to a first aspect of the present invention there is disclosed an internet based
system for the acoustic treatment of tinnitus, said system comprising a website hosted
by an internet service provider, a payment acceptance facility associated with said
25  website, and an acoustic signal associated with said website, wherein a sufferer of
tinnitus can access said website via the internet, provide an accepted payment and
download said acoustic signal to a headphone or a like acoustic transducer and
associated with at least one ear of said sufferer and wherein said acoustic signal
comprises a non-sinusoidal pulsating electric waveform having a pulse repetition rate

30 less than 100Hz.



wherein said acoustic signal conprises a non-sinusoidal pul sating

el ectric waveform having a pulse repetition rate | ess than 100Hz.
According to a third aspect of the present invention there is

di scl osed an electrical 10 generator for the treatnent of tinnitus,
said gener 3L o, FONRLIBIIN affecd GRS oG B8GHLA BIERTis VBN  RetlRNEY At ©
a non-sinu Hﬁi at|n ric Horm aving a pulse repetition
rate no graaie&mhhamfmﬂﬂhn:mahdmamiamnmumgdﬁnmﬂsbfon adapted to

t th h d d 15, A di
Co a fourth adhaprogE TRaRPRs el ARORM ontiRas ot FatrdBrale an'”

electrical playhpagl sdeviegand or the treatment of t| nni tus, said
devi ce conprising an electronic or rgg} %#‘PC st orage neans in which
is storéd a ndh2BRlE N dsAusPut 8 I EERPPe  wavef orm having a

pul se repl etion ke, Isggsacbb@ga $88HZompAgs AN nStiRLoida0 HIREfiHgOBlectric
adapted to connect with a headphone or |ike acoustic transducer. 20

According to a favefarmbpeng 2 prise igpetision sdmless hae M9 there i s

provi ded a stored audio product for the treatnment of tinnitus, said
product conprising an electric or magnetic storage neans in.whi ch is
stored a nokwcsidmgoiaditd epwtsaf thngreetrémwenteowthvem? 15pl95ad Phejectiacabul se

repleti @Ine rg%%e%atlf) ZPOtr ther{r lc;%l é Qalﬁ Qrfyr'a%r C Hsfﬁg taH@és? nd &c@lator

conpat i ctriccar deV| € reproduci ng said waveformin
a form acceptablogeharae a rfmaa;dmh@n pulsatingicleetriacousfioiro haviag s gulser .

Al di to t.h th i
G <ol osea b e gapan Feiiong SEDl o BB bt e

i npl ant abl evigl Shagae 6pNReRbadictanslaéd. 30 processor un|t to receive
a voltage therefrom said processor unit being programmed to receive
or generate a non-sinusoidal pulsating electric waveform having a

pul se jsepeddebddfly tat BukB a8peeNathd PRséd iniehGdh ihereap@iscReed 1 dadttcal
i npl antabl e el ectrode. 5 The inventor _initially discovered . that,

non- si nus oiptybagiudesise ifergihe eatmentcof iBpE e F4i8 CQ%TP“%‘S?&L?&@C%@‘& 8 of

a pul se r e%hétkogtol} emeRs PR is SloRAUE NG smus@i@hln%ultsﬁﬁ‘l electric
reci procal e wavefornmis repetition p erlohlesst an 1
2

produced 5 vavgﬁonm}@amgla}/pmlsmgeletlmesat@l less thaphioBHe gl @fho‘i*Fﬁ‘l*chonneCUOH
vol unt eer s. ada c?ds %ggn ?('!th 'a?x é’é@ﬁone%pﬁﬁé ¥c%95t¥chpa§1scﬁlc§fequence of

differing AON- §1 NUSol d I ng waveforns was even
20

According to a fifth aspect of the present invention there is provided a stored audio
product for the treatment of tinnitus, said product comprising an electric or magnetic
storage means in which is stored a non-sinusoidal pulsating electric waveform having
a pulse repletion rate less than 100Hz, said product when actuated in a compatible
25  electrical playback device reproducing said waveform in a form acceptable to a

headphone or like acoustic transducer.

According to the sixth aspect of the present invention there is disclosed a cochlear
implant including a processor unit and an implantable electrode connected to said
30  processor unit to receive a voltage therefrom, said processor unit being programmed
to receive or generate a non-sinusoidal pulsating electric waveform having a pulse

repetition rate less than 100 Hz which is applied to said implantable electrode.



nore effective, producing conplete residual inhibition for up to 24
hours. Mreover, it has been discovered that the sequence can be
re-applied before the tinnitus returns, to extend the period of
residual inhibition for at |east sone patients to several days. 10
Agai n, re-application of therapy before the tinnitus synptons
reappear was avoi ded by experts in the field such as Vernon.

Fur t her nor eThengensir Misalydtcopertd tibi my-siduscitiali polsagngedlertne wevetdrias

square, triangle 15 and saw ooth ves. have not.been used .i ski ng
t her api es. SF‘{‘}I' ASSAUTHH Iwé,ves\iéfr%rpé’ﬁ% r‘fj’(?ggo%r&teg ?108%’%{ (fpesqgf/ncty hé?el%l%] th?z

| i kel'y thatredighdcd] 08 HBRR ¥ fosRUNESetifioP bérfddp EsHtiarn | 0B producedii d
interfere with the production of residual inhibitjion. The intensity
of the ras ww&@p@hﬁmg@s@ﬁi%u@é‘m i MaRE VHIYBRETT hﬁ‘?sfif?n(@ d{;‘l'"‘i‘ss hed by
20 Chur chi | dpedri o RASELBSIcIBE ditBrihhonknabibaputdadal Waitorpegrs 8&n Dr
Hazell is a ?oundl ng ather of the currently favoured nmethaod of
treat ment knownffessiveareducingrgmplris mpigual inhibifign fosyg to 24dpury. dorrgs
part, the l.ope rbeérhcﬁsdo@%t%&ﬁiatt YheQE \gerx'@e JARBE L pRON BT ol W fifhite beidms,
effectively covering the tinnituS), the norereadily it is accessed
as a subst itb attend e petiedl oftresicial inbubitkindaya ldeslespmiepai¢misitorspyaral da¥ki ng,
in any ﬁ§ its fornms, is only a substitution 25 of an external sound

for the“internal one."” And |ater at the sane page "that survey also
showed t hatagdahe ravayjpticition offthepatyi tefitrs thelitinpitasysymgtogistrbappe€Ryas @eadpl et e

residual inhibitio r.P rtial residual inhibition). do so for
| ess than %&xmqfd?g% 'f?%%“%g&gﬁ‘iog'n( s) by which | ow frequency
non- si nusoi dal pul sati ng waveforns (and 30 the synergistic effect of
sequential differing wavefor ms%ﬁgr odyce ‘gr ol anged r.esi dual

1 rod

i nhi bi tion BirderBereiiBemIusHal KSRy ergr SSYEPgHtE ganele

si gni figant,,deRansM Rived FABMBE B¢h Qskaliy msBONIhBRYRE.OF @g%aplel iensy
relating to tinnitus nmechani sns. Such synergy Is lik Jy go&ge a

usef ul researcie fuowsito sy ﬁhﬁ‘\ﬁé§tlik@1é(tﬂéatﬂqvﬁﬁf‘t‘iﬁgcyp%?yg‘ilscﬁ‘%gﬁfeg_ Y {FI"86 as
provi di ng. ;4 et R4 fho FRIdien cHARNAYinh®itRon! eCogNi sed bi ol ogi cal
response in the interaction of pharmaceutical agents. It is
accordingly the inventor's hypothesis that the therapeutic sound

P nel o 2 g, 3o FURRRSIEL LSS TR 0Bl ool
(spi ral20 5 @anbill bivingstone)esyitansy Jouathdndlaelyatatage 83. Dr Hazell is a founding
father of the currently favoured method of treatment known as retraining therapy, as
follows: “For the most part, the lower the intensity of the masking sound (while still
effectively covering the tinnitus), the more readily it is accessed as a substitute for the
tinnitus. Always keep in mind that masking, in any of its forms, is only a substitution
25  of an external sound for the internal one.” And later at the same page “that survey

also showed that the majority of patients displaying either CRI (complete residual

inhibition) or PRI (partial residual inhibition) do so for less than one minute.”

The mechanism(s) by which low frequency non-sinusoidal pulsating waveforms (and
30  the synergistic effect of sequential differing waveforms) produce prolonged residual

inhibition are not known. The discovery of such synergy is a significant departure

from previously known physiology or theory relating to tinnitus mechanisms. Such

synergy is likely to be a useful research tool to investigate tinnitus physiology as well
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The present invention accordingly allows tinnitus sufferers sone
relief fromtheir condition in a way that provides a significant
advant age over existing alternatives. 10 Brief Description of the
Drawi ngs Various enbodi nents of the present invention will now be
described with r.g.fer nce to tttgle drawi ngs in whi C‘&E Fig..1is a
schemat | ¢ efSdRPHIEE ARl GPERRd o SH BRI o e L PO Bl e B 16
appar at us Whiegdttibs oPptatrh&dehiddal ¥oeu&e itk adcdrdisdly thie Galento®’s kypoklesksithat 2
is a graph of the voltage waveforns of function of tine applied to
the head pheHEEPefticroyld sgnalyme ptng ahg Pochsaicnl lavelmeditted®Y Fig. 3 is
a flow char feytdiophinAL siGhBES rSitRRE althe BodAll/R1INE RARURRAEQEpiral
treatnment, Fig. 4 is a schematic representation of an internet based
syst em for ghaRiierain gponghtodbrisienadi gnal to tinnitus sufferers suitable
for treating tinnitus synptons, 20 Fig. 5 shows in schematic form a
pl ayback device such as a WALKVMAN, DI SCMAN, or |-POD (all Registered
Tr ade Mar kshhe présgnt iGvantipustooatingy sldrvssimited uffereorsomearliafdpnethpic
storage nedj a. usefu LLNG.:aGRUST | iLan Ei g. i
schensti ¢ bOBLRSRIpkpihar P ML BERUR RN GiP piflran iR
enl arged view of the top of the X square wave, and Fig. 9 is an
enl argelcb Vi ew %f the top of the Z square wave. Detailed Description
As seen'l n FFG—CIBHOLP L ator | useful for clinical
eval uat i on Vgioub bidbédimbie oSlle Prdéd thviehti @ewill TG HealeSdribed vith Refefefteto Of
a square wave oscillator 2, a sawtooth oscillator 3, and a
triangul ar Bad8vEEs it VBB 4. Each of the oscillators 2-4 is
illustrated wit m%atri is b BhkinBeMe18¢ i OWrdu® ldHideatfn bhafeldddteaPbdrSitor
repetition rate (frequency) is adjustable. In relation to the square
wave osci | |aapaptupwhish lmﬂ&ulwa@éﬁ&rmmp% w50 adj ustable. 7 The
out put @f each | I i.tch 7
Lo bn Gl 111 er B T Bor o ol EnraRor s Akl 3L RRLSEHG S,
headphones h9ad phonigy ofiliig 1n 8w tinee digbei, truncgedf erred vol tage applied to
t he headphones 9.as. I -t N .
preferred arran 3 égié rﬁla hgwgg%rg{rhél St\%gl\?g Iﬂlgggﬁég% BF % é’?#%rﬁtsgqqlfﬁes%tﬁg&mem’

Fig. 4 is a schematic representation of an internet based system for delivering

an audio signal to tinnitus sufferers suitable for treating tinnitus symptoms,
20 Fig. 5 shows in schematic form a playback device such as a WALKMAN,
DISCMAN, or [-POD (all Registered Trade Marks),
Fig. 6 illustrates various electronic or magnetic storage media useful for
storing acoustic signals, »
Fig. 7 is a schematic block diagram of a cochlear implant,
25 Fig. 8 is an enlarged view of the top of the X square wave, and

Fig. 9 is an enlarged view of the top of the Z square wave.

Detailed Description

As seen in Fig. 1, a signal generator 1 useful for clinical evaluation is illustrated

30  having three oscillators in the form of a square wave oscillator 2, a sawtooth oscillator
3, and a triangular wave oscillator 4. Each of the oscillators 2-4 is illustrated with an
inclined arrow to indicate that the pulse repetition rate (frequency) is adjustable. In

relation to the square wave oscillator 2 the mark: space ratio is also adjustable.
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period conmencing at time T, and ceasing at time T2. Then there is a
pause for a first duration extending between tinme T2 and T3 at which
time a triangular waveformis applied which ceases at tinme T4. Then
there is a further pause of a second duration 10 which ceases at tine
T5 at which time a second square wave is applied until time T6, Then
there is a further pause of a third duration which ceases at a tine

T7 at whi chrhetduff 8f dadh bflthe Qe oM@V @nhdtcaRd 4 SectiRsivitch 7 fEanl8, at
whi ch stage the 'signal to the headphones ceases. 15 The preferred

val ues and amnlifier ditheeutpef phichineongersiddfrapeit 6hRPIPRINES Val s are set

out in Table |I below. TABLE, | Interval Preferred Value Range First
Period T2 - T, 3 Mnutes I - 20 Mnutes First Duration T3 - T2 10-15
Seconds ZerTurning nivv i Figs 2, Quefored Ptagoepiied to trghdphangs @ s 4 functyy

M nutes Second . ' - -gg igﬁ Ve i QLS first
Third Peri oog%'ﬁf 1%@%9{4 I%S?ee%rll%n} 9 nﬁ{t?’enésj&lu%%ﬁiv%a/e III)lSSﬁP g{l% T71{ST6
10- 15 Secondsodesromendind\dtnimech; anfFoensing aPémée g TRoTier@isM pausector d first 20
M nutes 8 Turning ngwto Fig. 3.t various. st i -treat
a tinnitus WPBF%?“@P%E&?NF?’%%T? At %‘gleg%?%‘?]}‘%\gv%gﬁﬁr Fl g‘f%&rrrnu gé{ehsst eps
i n boxes hapbhgl whiclasduesh 2 titleiTie Thsrathero it d farthdr eteps aaednil duration
accordance w.th one enb sent inventi be

) odj ment. of. the pr nnﬁ.S ot
i ncl udet?. THuCh sasss abhigp Tis at whightimg ¢ S@%P@f‘ﬂ"iﬂ? o0l |‘§/?R£’§e‘§ Wgﬁ '85d5hones
9 to the  Then there is a further pause of a third duration which ceases at a time T at which
time a third square wave is applied until time Ts, at which stage the signal to the

headphones ceases.

15  The preferred values and range of values for the abovementioned intervals are set out

in Table 1 below:

TABLE 1
Interval Preferred Value Range
First Period
T~ T, 3 Minutes 1 - 20 Minutes
First Duration
T -T2 10-15 Seconds Zero — 5 Minutes
Second Period
T4~ T3 3 Minutes 1 — 20 Minutes
Second Duration
Ts—Ts 10-15 Seconds Zero — 5 Minutes
Third Period
Te—Ts 3 Minutes 1 — 20 Minutes
Third Duration
Ts-Te 10-15 Seconds Zero — 5 Minutes
Fourth Period
Tg-T7 3 Minutes 1 - 20 Minutes




ears of the tinnitus sufferer whilst in the conventional upright
sitting position. If desired, as indicated by step 302, the head of
the tinnitus sufferer can be inverted. This is nost easily done by
allowing the tinnitus sufferer to lie face downwards on a 10

hori zontal surface such as a bed with the head projecting beyond the
end of the bed which then enables the neck to be confortably bent so

as to invertyrhing nbRa¢IFigl hlaRe Vdtioas Wﬁsad@@tre&t aSinRipss safereBQ, the
vol t age vvavef ormindicated in Fig appl ied to the headphones 9.

Thereafter,i Pq‘raéefié‘bﬂgﬁfhﬁég’rﬁ‘eérﬁoﬁea%@Féﬂb%‘G% haviiigdaghedputling agg o j g

carried 0mop%8nz§-§te%@aﬂdﬁh§€co§<ﬂa§cé‘@ﬁﬁi off erbfRirhdre of @ priddidt ¢vRhtionten as
indicated in 311 the headphones are renmoved. Were the

head has bewhbg m@d%b dlhetfivatrstaptie step 8@l whick isfepplyg theshqadphiongs 2t the
st ep 312 rméax@to‘fi“tﬂstuﬁﬂuf { P I‘er%&kﬁ’lgﬁﬁ tﬁe@ﬂngﬁ%ﬁb%@% A t SI C;Z;OQHIBR r I Od

which is in the rage o om appr oxi nat tes to approxi mately
60 m nutes and preferably approxi matel y 20 mnutes. In this

connect i on I% %es&r dé ag in helcal[ed%bls 3}6§tthe F 2dloF Slattl%g tés%tlﬁglreﬁ E%x%veqbgeggg ndi ng

over so as T Shoe Faces, I'n the
deci si on bophis3i Bost éasﬂyhdbr&)hyfmlomgaﬁe tﬁnnnms iuﬂ&rdnm/be Beedowtweis at 2d

and aS|nd|cated|n deci si on .bax f .the of tinnitu
not ret'drn, hof‘ﬁ%alﬁlﬁrfacfgu%%a 1&‘2} #\f@ﬁprqﬁéc %ggﬁ'or“ Fend; Oﬁg]e bﬁéed in
step 315_ HaweVBén erdablel AR RYIER! belddaifortdd eyt 81G indtrt teizbd.US are not

alleviated or do return, then further treatnent should be undertaken
after a suitable interval (eg approximately | hour - several days or

even weeksphednth §&RSIoRBLsERBBSIh ANE PeltaBE FratdSinDindRRERE LAk is30
Si gni fi cant enhancement of the effect of the signal by adopting a

head down ppRlife to fsdicedrbanesds Beenliepsicp 862 hasicsn F%’”%‘Pmi gbHeR st ent
wi th the naypalLoRRi: &chfs% YaiQ the RYAAQE BR Siettel SIRIELCANER 2 8HAN Gted HhE

head down position may enhance neurotrophin 9 rel ease by increased
cer ebr ospi iég. 3fal stewl3 (I08F hegsipbenng res, remaviido 'Wikire e dgaddrs beesinvéstedod

[1ow and! gl HAYLIALARAL 1 hiREkd no?@gﬁam hekLelBLAE: foP ah@?%s t

cochl ear apical turn y “enabl es "acousti c si
be appl i ed fdwthiperiad waihss inthereagy ofifromapmaxinett frﬁmrt@rtb appmmatd‘r'j g. 4

illustrate |n sche shion. a enet bas m 20 of
di stributi %8 Eﬁ%nga r%fcﬁapg’f?ﬁ’é’ﬁfmag?lﬁzgfnm%es ’hﬁ‘u% er 1086%? ated by
an 1 nt epnetdesiable\ths eheffaawiddaffelet DIB)d behdingatladows tdticatheie Bisietlceaffor

substantially conventional nature in
example.

As indicated in the decision box 313, if the symptoms of tinnitus have been alleviated
and as indicated in decision box 314 if the symptoms of tinnitus do not return, then no
25  further treatment is required as indicated in step 315. However, in the event that the
symptoms of tinnitus are not alleviated or do return, then further treatment should be
undertaken after a suitable interval (eg approximately 1 hour — several days or even

weeks) and steps 301 and following are again undertaken.

30  Significant enhancement of the effect of the signal by adopting a head down prone
position has been observed. This is not inconsistent with the neurotrophin theory or

hypothesis referred to above. The head down position may enhance neurotrophin



which are | ocated (i) various instructions to be followed by a
tinnitus sufferer, 10 (ii) a conventional paynent acceptance

mechani sm whi ch can accept paynent froma tinnitus sufferer by neans
of, for exanple, a credit card or debit card, again of conventional

nature, and (iii) ,nost [nportant ) i.n accordgnce, wth e
di scl osur e "2l I?FF?é%CL?neprebéﬁ?P}aLé?‘ggﬁ,shé’r%sts‘bﬁﬁe‘ﬁ‘ &f éléetrF‘% E%ﬁ‘re\%a‘?}g‘?dor m
of the typendw, laHebs @h@ehtioRal EitBet ugon pakficuiate BRI the2dc PR aplcgiduy a

tinnitus sufferer and equi pped wth headphones 29 such as are used
wi th conputer tel ephony, the downl oadi ng of audio or video clips, and

the like, jSaaPleEhifoRthasss 4B6sebRags Béz)g%ﬁm%dm%h B8 it Any and

conputer 21 by neans of the internet 24. 20 Thus the tinnitus

suf f er e, aftied difforsgt fegmenFigot ilvetragsor sphematielagkps i wterng bAH syssan g
credit car . t n reby
Fecel ves vi ERE g S R M R By AT
Fig. 2, or ssivitelpasvideFQiS®) isdomiath sithratwedkitajof salpridntiglbyisonventipayl maguré oy
and dommIoQ%%gg a ring tone, song, piece of nusic or the like 25
except, of e locpiRds’ the consequences for the tinnitus sufferer
are vastly @i f f @atds.instrbodnd & badylowéd by eaddingsdffaneri t us sufferers is
illustrated. in Fi 8 5,\Ahagre a pl ayback dgvi.ce Ohhavi ngpta ai L of
ear pl udd 391 s RICPREPHARASFRYEH ﬁC%H’%’gFBé‘W FE TS 5B & TP known
and are sol d unggm 4 fihitfus Gk @y Indah a6 fovekdspl YALIMMN ard b SHebidird 30
and |1-POD, for exanple. 10 Fig.6 illustrates electronic or magnetic

storage devi cesagi af ¢gveriogdd@tuis-#Adt he pl ayback device 30 of Fig.

5 in the form of,R: WBYASHCank 3P SecbRBS@ it tid dis@oaREPREE predigC 42 or
solid state data storage nenory device 43. 5 It will be understood by

t hose skilled i apnlisatias, astorddeeddctrinabivanedermy the e ¥ingtratedia Hig -

si nusoi,dal pul sating waveforms generated by the oscillators 2, 3 and
4 in Fig. | are rich in harnonic frequencies. As a consequence, nhot
al | audi o desdngeser 2P peeatet by bainnighd suffersr ardeaquipped yith deadphonen @9 such

acoustic eng aru%%sécp wﬁ}pgon%?urter%leﬁ%lﬁi tgé d(gvbrxqozldiiﬂguftaﬂgﬁo or video clips, and the
like, is able to access the webpage contained within the computer 21 by means of the
internet 24,

20

Thus the tinnitus sufferer, after logging on to the appropriate website, authorizes a
credit card payment, places the headphones 29 on the ears and thereby receives via the
internet 24 the acoustic waveform illustrated in Fig. 2, or similar. This is substantially
analogous to paying for and downloading, a ring tone, song, piece of music or the like

25  except, of course, that the consequences for the tinnitus sufferer are vastly different.

Another way of treating tinnitus sufferers is illustrated in Fig. 5 where a playback

device 30 having a pair of earplugs 39 is illustrated. Such playback devices 30 are

well known and are sold under the registered trade marks WALKMAN, DISCMAN
30 and I-POD, for example.
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sufferer. This may be due to | ack of bandw dth or an i nappropriate
frequency 10 response, or in sone cases due to anal ogue-to-digital or
digital -to-anal ogue conversion, data conpression, or the |ike. The
preci se reason for this inability of sone device(s) to preform

adequately is relatively uninportant since jt i? a sinple  mtter to
test a partiiggiibystaiy piseirondc dBadnpét iapecdievitet 2t odsapet wih the
sati sfact orjihohackl QSR 3008 YL 8Sn WRIfGH S0 MPhe@PBpAERscttil SI @edpaéd | y

are sinply di'scarded fromfurther 15 consideration. For exanple, AKG
55 headphon®ss 4t selibstetg dplagtpsags arenofy €47i9e4P0OD  devi ces had been
found not to work. The preferred magnitude of the voltage illustrated
in Fig. 2 is that required by the transducer to produce an acoustic
out put vhi chwilhbeurslafsfomddry tiose vkillessinghendlevinnahengGenmsiisibatitosin:  For

sonme sufferers gn%ft hiagr el heari nx?erét@ci%t?mg?#ﬁ?ai}r%%?,ﬁ%%}ﬁ QRRL qaghes

appr oxi mat eﬁ”ilus @.ul ore those Sfferer earimig an even
hi gher | eveichimjiath®niceftiguettes. Asaebokieqgings, nbie] adpukyices gpepud bat

which a mni mum naskjng level is achieved.is a rel atively. high |evel
of intensi t%‘?%ﬁ’ a???é’atgli’r‘g’nﬁ?y tgﬁécouftfcn%f”tgﬁgo P &P O}igﬁﬁ%@é’é‘ﬁpl e, this
perceived walferde TiaY gy bs dielol lack@vendisidth beMehagroptitd@équahcyspeech or

| evel s at which nusic are listened to by those of Porma heari ng.
For thi ¥ r 4598 ¥ORVERE Favhatug (g aeplepedkdietalyr J1giGroLnpiaeye sui t abl e

acoustic t r@RaEH&E HatalcBmpHSoh, Rr tRGIKE. ERL pYBNe ©soh ifdkhik Wbk ber er s
(and an opposed pair of sub-woofer speakers is not a very conveni ent

pi ece of appaedevieys) tp peferayadepeaielp Kapladvedr uniBRPTFAG HESS i SYBMEr al | y
much nore i O i Ll : : iC
erfocts ar o HeR Oy maLLREG RIS soo ey LIRN ettt et Shclop®y R
of the sufdeererwliich deastopotaiceatistirerily b steply disedrdetfirorafprthesuch as

t he bo of th I I r. J

headph g (r:?‘e S Cé)lrrlsé‘%tr %&gé lFB% g)?agb?eé é@%%g%gg&gﬁsf%g tﬁl{&%%%%g p%(l)c{rl‘gfg1§ giraée)Dt hose
manuf act ur eldvibas HSENMHoSER@fto Gerkmany and Mbdel HD256 Linear, in
particular. The treatnment may be applied at a clinic at regul ar

appoi ntnents. Alternatively, the 5 acoustic signal can be put on a
devi ce or rraepretirid nmasitdiseubs adtagbidiveratdd if €lgal livthat requifdd s thed and
6) which the tinnitus sufferer can carr,%[ W th em and use .when

h
necessary, TBIUEE (¢ ROPHAHOBYC CHBU WY ké\‘ﬁi‘T‘SSP,ﬂlert"‘f)prt"l‘" a1 2 WA nini t us.
The dewvice nCa@lﬂnQ &6, dHdr some sufferers with normal hearing this acoustic output

approaches approximately 80dB. For those sufferers with impaired hearing an even
higher level may be required. Accordingly, the acoustic output at which a minimum
masking level is achieved is a relatively high level of intensity at the ears of the
tinnitus sufferer. For example, this perceived volume level is well above the level of

25  normal speech or levels at which music are listened to by those of normal hearing.
For this reason, conventional loud speakers are not a very suitable acoustic transducer
for use in the treatment of tinnitus sufferers (and an opposed pair of sub-woofer
speakers is not a very convenient piece of apparatus). Instead, headphones or
earphones are generally much more convenient. Furthermore, it is thought that

30 therapeutic effects are achieved by sound which reaches the interior of the head of the
sufferer by means other than the conventional ear, such as the bone of the skull to the

rear of the ear. For this reason, headphones are to be preferred. The preferred
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appropriate control to choose the volune or intensity, and other
paraneters, of the applied signal. The acoustic signal can al so be
delivered via the internet, as discussed 10 above in relation to
Fig. 4. The acoustic signal can further be included as part of a
hearing aid, a device worn behind the ear or in an inplant within the
ear. |n thi Sexlphorgs vieghosa nrepbiacgreddyHERAYHEIFERad Gewhashanidddodeties a
short el ect to the basal turn of the cochlear only,
is used forﬁggﬁg 6g$é§ﬂé%ﬁmh$}eat 15 high tone hearing | oss whil st
preserving the relatively nornal Iom1tone bearing. Such a cochlear

i npl ant can-j ncl ude aut ITB.tI i.nnj.t.us ession in 0 the
regul ar hea?h%ﬁe#ﬁﬁ?tlrﬁy ﬁfﬁjtaéac‘f %lﬁflt rﬁ? ?‘rﬁ&i’%{ AL %gqr? ng th% |
dﬁsi red ac(ﬁuﬁixbtﬁc &@ﬁfﬂéﬁiybel piht 61?] & bﬁﬁc@?@e(f)fdmg/@s wayissed dbﬁ{/ehm relatigt tonay,
the m crophgne associ at ed, wi the _ i ant receives .the acoustic
energy and g@ﬁ\ﬁeff”fjségi“t% ‘i%rﬂ‘%t“%f“?“? F%ffer‘glcé‘&fwyc‘ﬁ‘lt ﬁ'rf‘é‘fi Userygergyoessary,

processor pboisedhuctall b thopisOehtaethe tlﬁﬂ{@nTh@ﬁﬁW&r&aﬁ hb¥eeanf i-1 st
el ectrical signal into_ a second electrical gnhal which is actually

appl i ed to EmRECREBEHoBEO! tPihedte theewbime qxas;ienmtwrntiwﬁlﬂépwmeﬁ, phhe

i npl ant ed pE}ﬁ’)@l@@ §1gﬁalcqfﬂe Q&u%@ﬂérﬁ%@l%%aggln@f@itﬁa Hﬁ‘?ntgﬁéi b€Giscussed
el ectrical signa a cochlear inmplant 701 is illustrated
schenat 1€al #pve | m rﬁlagpn W Figj 4. hTkeracexdtie sigad! caefiirder troncludeskas@re wph e

i ncl udi h - .
| ocated out SRS PROPARIANGRA ARENEH i &g Bl SRR O ecter

unit 704 and el ectrode 705. This system can al so be used in a
convent i ona{? caochl ear

tg N 8(&1&60’(&0 z}ﬁ%n Ccto?hlgaélxmglaxr?tﬁwhﬁ%hymﬁlgg s o (gﬁectr (f aring.

Treat nent i

i psil ateral m(;ﬁaaitmi 1ﬁ|odbé basdl0uny ofaledochleatoatyals wead fo@ @@p@ﬁd&rﬁcﬁlsm d&)t in
t he eve tht s ap i n Qne_ear jears,

appr opr Pé\t ?ﬁsé?‘fq‘ég?%rasef"d’f‘%he ff}#aé"’fﬁwé}o&ﬁ@é?wm aring. Such

addi tional | A/co%aieeﬁtnpaans eALa0IGEe Aftorfatlcttingltds suppr@f@nSin aaditiveld thas t he
wavef orm type and pul se repetition rate for each signal in the
sequence. fﬁg‘ﬁ?rék?ﬁ’i‘%facihﬁy|%U°BPéP@FI?%HnPIHI§t°a? ﬂ‘?-,l“@ea‘ﬁélﬁ%@ BEOWSHEE ect ed

first. It haerg%@ Bithek BHOSF tW?)SJv/a}@f i@ﬁ& FMEwh) thd hRkSphbRe Ms6cisted vk ant
shaped waveforns, having small di fferences between the frequencies,

for exanpl emplat egcaiveriae actouatrlwwwye@d Fpnverthij duto a digjt sleeirispl signal: hihe
sequencg, a oée@&)r E}ort&lol W‘?ﬁ{ el EBCBQaﬁ%n?&(&ﬁerts th B §1€Et@1@al‘é§§nbﬁm es

for the ot als int esequence € Se(q uent i al elvery, it
is preferr edset:(bm}te gckrécal signal which 1s actually applied to the cochlea In the second way,

software within the implanted processor can be programmed to generate the desired
electrical signal. Such a cochlear implant 701 is illustrated schematically in Fig. 7
with an external device 702, for example including a microphone and a re-charging
25  means or energy source, located outside the skin 703. Inside the skin 703 are the
processor unit 704 and electrode 705. This system can also be used in a conventional

cochlear implant in an ear with no residual hearing.
Treatment in acoustic or electrical form may be applied to the ipsilateral (same side)

30  orcontralateral ear (opposite-side) in the event that symptoms appear in one ear only,

or both ears, as appropriate.
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subsequent signals are provided reasonably soon after the preceding
ones. A 10- 15 second delay was used on Vol unteer #6 as descri bed
bel ow, for exanple. 10 An initial six case studies discussed bel ow
show how real sufferers of tinnitus have been provided with

practi cal i nexpensi ve ,assi st.ance, ta.obtain re than rel
noment ary rajglﬂ%‘eelfreé&%?%% metﬁ%’@pgr%%sb?“?@.ltmi’%@yéaelsegp %?eﬂaglm%r%ﬁﬁlgéer #1
The first cagRlsshdnyll istolviadomn §pe yebgulwelrebelidomias: foheact eipahidpdd
constant unremtting tinnitus_in the right ear. She had r nal
heari ng whi TAUSHES ]:.’}ﬁiﬁ%%‘éi?’ 1 ig profared dhat thephaneppe iy seigsted Aest E‘g‘ﬁg?‘?eﬁes
pul satil e aRehSRIREHBERSGR HalItYAuSdildien@hWRMSyVERSAE thaviba t@kll d

Doppl er 20 showed plaque in the carotids but normal flows and_a

magnet i ¢ r e§Bpranrse beiwaeh Wy freanmeles.dessrappletnbo hOREE! fasnhit el Thien
initial assgRsA®ENr tﬁehé?:qﬂé}g Ind'Ql st Wav&@xrﬂ){o%ﬁxere?%hﬁmﬁits th8 mrl]ljt&iblés on

after initiral testing Wltf‘:l a 60Hz sawmtooth wave in the rig ear.
She was t hefr the etheeslgnakeiakhs/seqienige.t b the saqyendiel dabiviyst i isqueferredihatithe

m nut es at I Si ' I j ARRIPj tion
became Iongsgg&gﬁﬁé?lg}é%{%%@tep g@@@ﬁﬁ%ﬁ?ﬁwﬁp g%‘glf} ttﬁ%/\xgre&ncgﬁftgg%g%aégp ghe
reported 72etvmdrdslagfvas apgll et olnmsérdab describdddietdvofioreemamplai d t hat she
no Ionglz)r heard her tinnitus during the day. After another fortnight
tinnit was present but she said that tinnitus had been absent all
week. 30 Oy inaiksik@berstuherlissteedbalow sltbw how tenbaiffremnd of thmites vevs no
tinnitus prbesent.. ghe was .aike .toreturn |f the {?]ilnnit Sl eap ear ed
and has notPFRPGViHed i Praghsal 2pd RE¥RFENYS 2seifeneetoon %?‘85‘33 Prestived to
be "cured" .m&&@@elﬁfﬂdy}ﬁ{ﬁhmemﬁgZ A 74 year old mal e conpl ai ned
of constant unremtting tinnitus in his left ear which had been
present for nine years. H s audi ogram showed a snall bilateral high
tone sgrsory l 8%dy ¥QNskst gnt Wi th presbycusis. The hearing | oss was a

little worse iTn_5 the Ieft ear. A CI scan of the brain was nornal.
The first case study involved a 67 year old female who developed constant

unremitting tinnitus in the right ear.

She had normal hearing which was unusual for her age. The tinnitus was

sometimes pulsatile and sometimes continuous but always present. Carotid Doppler
20  showed plaque in the carotids but normal flows and a magnetic resonance imaging
(MRI) scan of the brain was normal.

On initfa} assessment she had 7 hours of complete residual inhibition after
initial testing with a 60Hz sawtooth wave in the right ear. She was then treated
weekly with this signal in both ears for 10 minutes at each visit. The period of

25  complete residual inhibition became longer after each treatment.

A further two months later she reported 72 hours of complete residual
inhibition and said that she no longer heard her tinnitus during the day.

After another fortnight tinnitus was present but she said that tinnitus had been
absent all week.

30 One week later when she arrived for treatment there was no tinnitus present.

She was asked to return if the tinnitus reappeared and has not returned for any

treatment. She is therefore presumed to be “cured”.
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At the initial assessnent, he achieved conplete residual inhibition
following a three minute exposure to a 44Hz square wave signal
applied to the left ear. Arrangenents were nade to himto return for
weekly treatnment, however, he called to say that his tirmtus had not
returned and that he was very pleased with the 10 treatnent. He was
asked to reCageStudy YHuntegrgdi t us reappeared. Two nonths later he was
phoned and e agajyd;epRdadcdifoibihaYantinAfiROlinge8 T RERRdaf r om
since and is therefore pr esuned cur ed" se Study Vol unt eer
ﬁ3h15dA 29 Medrhadlh&emteendév@lr@p'eml IéfStauélpgre@ sﬁlpwm@a@alhblilséqfal\héa hi ng
ehind a jet ine o

nearing. TR ERAN e b ¥ PTRE Rk R Ak s B AT ™
Thr ee wsekshalkftenr. \M&CR“lsn@dncehebldlnIWEsnpamalengl ne, the tinni tus had not

subsided as initi,all.l ect and vas st| r, f 4

wor k. After thr @éd?ﬁ ﬂ%‘flg%s o) me"goheﬁﬂgve cfﬁ%tlpe e\/\%@é‘?aé"ﬁﬁ 1519%1%% I eft
ear he had (5e%mpaitd bxlosure sy dlaz sqmmelmaw leal a'ﬂiphsdwmeﬂaﬂ ¢aowed by
three m nutes of stinulation with

conpl et e resi dudYTREHIEHS VIR mafR }anﬁ?l Fett‘tfg cp{é’geehfg%relag?w &‘883‘2?%230%

25 Case St Udyed\VBlsanth8&is Hthifds A4d ¥& @é’turﬁécdarifdﬂlm he wae W@l@&!ﬂl wifth the
constant unremtting tirmtus |nther| earﬁﬁhlchh een

pr esentl0f ortregimentrht Was askprbtojae il H@ﬁ‘ IFF@HC‘% VR FonEs S 88n
i mm grant. hh%\‘é SLELL r?feBBﬁéoeIQ) tf:ﬂ[tushq{e hasn6t e hewrl fx’bﬁﬁsﬂi%@d&ﬂ to
treatment wt erc or votr| both Registered 30 Trade Marks) and
an MRl / MRA istherefcné plesymdsttaiba “skisdmor mal . Her audi ogram was wi t hin
normal limts. 14 Two nonths after this initial drug treatnment, she
was treated with a 27Hz square wave in the right ear. This produced
{:/olrrpl ete r@sdmﬁvwnhmmet#bn whi ch has persisted. 5 Case Study
ol unteer #5 A ear a .t r : .
bi | at erel | tinni Xeﬁxé %_lr?evelopeéj 1eRed Imﬁl&g altey v%lklﬁgﬁgﬁncpg jet

engine on the tarmac at Sydney Airport. He has normal hearing. The tinnitus was

interfering with his ability to work.
Three weeks after walking behind the jet engine, the tinnitus had not subsided
as initially expected and was still interfering with his work. After three minutes of
20  27Hz square wave applied to the left ear he had 50% partial residual inhibition.
This was followed by three minutes of stimulation with a 20Hz square wave
which produced complete residual inhibition.

The tinnitus has not returned since.

25 Case Study Volunteer #4

A 44 year old female complained of constant unremittiﬁg tinnitus in the right

ear which had been present for six months. She was a non-English speaking
European immigrant. Her husband interpreted for her.
She had not responded to treatment with Serc or Rivotril (both Registered
30  Trade Marks) and an MRI/MRA scan of her brain was normal. Her audiogram was

within normal limits.
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has seen. He was a di abetic and has had coronary artery bypass grafts .
twice. The tinnitus in his left ear is so loud that he can hear it
clearly above the noise of jet engines when sitting in the back of a
pl ane. He is psychologically well adjusted and 10 copes with the

tinnitus but do not like it..The tinnitus is const .

unrem tting andeISaW ¢ ’HB’EBW%?@}E%H?U&?SW%%W R Sti/eevéftarsg?ealétEl Rﬂg‘} eome

| ouder receqtiry wabt & theldplagaamighpoected clihplak essiduabimhtbtion Wiostshasf
30-40dB at all frequencies. He has had specialist neurol ogical
assessnent RERE] ng an MRl brain scan 15 which was normal. He has
previ ously been seen by an ear, nose and throat (ENT) specialist
(other than the inventor) for his tinnitus, and w thout success. He
has beer t demsedtudy Meluntgentdi plicity of signals across the whol e
frequency 1  pulssg (&P61d hil@Rad &letrAREGHELEMBYT biltferhUBOthe ilVRAY:
hours have been spent working wth him 20 He was stinulated with
60Hz and 80 ssquiicevagaviabetioand liay bachsarenassartesy hengsegplls WHFc Hhhas
produced c £ . es] i phj it i, L i Q00
Parti al ool ey e it sd [l ek b Bt D edgh B PR pBio DEP
response wasgiobd whenedittiag irathe dedkmilagplanon Hofis Byéioldaivally wellrdivstsd athe

synpt o of tinnitus. .ar. resuned. .not. to have returned since the
very pléas éap??oVY‘Hh'{’fj‘EééPmﬁ‘ﬁs uﬁ@?es Pet ke

urnéd for any treatnment or 25

fol |l ow up. Case Tht tidyitéas tutisear andGinAnd@ing ead altlodginpiesenh fals¢erat geas
wor ker had constant unremtting bilateral tinnitus which had been
present f orit i bgeamedlo ‘E'Fdr?,cﬁﬁ%d significant sleep disturbance. 30 He

had normal hear iHiga@ishr18 sHeWedVilaMriA seéBaiy ok iof BO-a0IB aQikbfrequesdios.
nont h period, he was assessed on a weekly basis and tr ng%.with a
mul tiplicity of Hsihgnhadspspialist @aupiogisel astssmeps iy H’é&‘&ﬂ‘ﬁ ik SRTPES

during (khi s, REPEESRImMAP HQ%SI]E B o6l S ERY S8 9 Tan BarS MORIGY HRE4ERT)

T
sequential applications of different signals was made. Using three

di fferent spepirdiss(ofer than gheziyvestor) for bis tianitits ! Wihoat FEsRceach  appl i ed
in sequence XYXgWal Bed dfed witos %ﬁ%cw s%%ﬁ’%%ﬁ e vv%iog:rl?éq%enc&he
pulse repetition rate spectrum by the inventor. Many hours have been spent working
with him.
20 He was stimulated with 60Hz and 80Hz square waves for five minutes
_binaurally which has produced complete residual inhibition in the right ear and 50%
partial residual inhibition in the left ear. A more effective response was obtained at a
stimulation of 27Hz for 3 minutes. The symptoms of tinnitus are presumed not to

have returned since the very pleased volunteer has not returned for any treatment or

25  follow-up.

Case Study Volunteer #6

A 42 year old male health care worker had constant unremitting bilateral
tinnitus which had been present for 30 years and caused significant sleep disturbance.
30  He had normal hearing and normal MRI/MRA scans of brain.

Over a six month period, he was assessed on a weekly basis and treated with a

multiplicity of signals applied binaurally using headphones. It was during this process
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5 vol unt eer experienced 24 hours of conplete residual inhibition. The
sanme response was obtained every tine he was exposed to a signal.
Furt hernore, when the signal was applied before the tinnitus
returned, an additional 24 hours of conplete residual inhibition was
achi eved. A period of tinnitus absence of 5 days was achi eved using
dai |y si gnathaethpdisenvery ofiresyneiyheteesn ssaventidepplicegorynidiilorepisiengsi t ern
on a regul ag,basis to turn his tinnitus off. Trials with this

vol unteer have established that none of the signals can produce this
| evel of resi dudlsingthidsidiffantsfeanls (Xe¥ & A) ofdbleamighes duetovicrd one of

the signals__f.rom g@@g : e [ hhi bi tion

fron1deve|61P%8£H¥%€&m§§§np é?“@?é%ap&§9%§3¥Pgﬁkggﬁé?ggyé%é?§ods each

of h_3bm' nut esolrédr ek pruieesedi2d Hootsalf poripleto resitingbighibrtion. Gbesanesicshoase

inhibition; signal Y for.four periods.each of 3 minutes (12 m nutes

intotal) pPdi ted Py t%%#er‘ggsi e&ﬁ%ﬁeaiton?ns’ I|1a?’| on; and si gﬁlal Z for

f O:.II’ 28 (ryl ods de&fﬂﬂt_hafn_l&_e,rﬁ/mutﬂ&&ignhﬂw Appliebbdfore tlat tainjtuatesongd @aduces

T 1 s ol ear D e, e P R BN REHT £ b Ehe g,

as a 20 supg&icobr b xRl wafachibfidnising@aily Sgebeaioded. Thomlteersequseace

conpared to any of the conponents. The signals_are: X a 27.5Hz

squar e Iy ehprizaalcrsdemonc e i & Rg fipwfus off 3 28Hz triangle wave

produced by the san®E. i $id AHiuRdr hiRsABlished Bafndhe 28tHe sBALIB LS MY Re

produced by a different digital sound generator. The three |

above- nent i thisdevekplynsifiual wdkition wheratpedip isdttiona Remeyigena pEle Wighds a

Maci nt osh ¢ ter ' : uf-ac ed b

D1 gi Dos gn TR e ke the s BRRRG etk el P TRB EY T8

}: Eg_rgg?dphoaxempmesigna’w( apphiede oo édir pdfists ki efBosinuics iguniantes idPabed a
programthe ipter.nal.  si.gnal. [ i . to

produce't he”" ‘ﬁﬁ%@?&?@ng?%%$F§ﬁn ﬁhgﬁ%ﬁ?ﬁ%ﬁh) ﬁ%kﬁggéﬁgggﬁ%ggﬁgﬂger

i ncl uded a pinugs imntosil fredwats @ilp 0% nesiduabinhibé®nREASEMal Bitordhur peobdsdes

a SUBTRACTOR synt hesi ser,. sub- pr.ogr The , X wavef.orm r.ef d.16
above was g“éﬁté%/’g} E’H‘”ﬁessi(ﬁw%mt“?ﬂt% g ?Pﬁgg}?lﬁcb?rgﬁlfcﬁﬁar\ﬁgéﬁ%crf %‘%@a‘?gnﬂlguﬁ%ﬁmc a% °
tone bei ng fkffted by the volunteer).

Thus, it is clear that synergy is occurring between the different signals, as a

20  superior level of inhibition is obtained from the sequence compared to any of the
components.

The signals are:

X a 27.5Hz square wave produced by a digital synthesizer.
Y a 28Hz triangle wave produced by the same digital synthesizer.
25 Z a 28Hz square wave produced by a different digital sound generator.

The three above-mentioned signals were created by software associated with a
Macintosh computer which was connected to a DIGI002 manufactured by DigiDesign
of the USA which functioned as a console panel to which the headphones were

30 connected. The Macintosh computer included a PROTOOLS program the internal
signal generator of which was used to produce the Z waveform directly. In addition
the Macintosh computer included a plug-in suite of programs known as REASON
which includes a SUBTRACTOR synthesiser sub-program. The X waveform referred

16



fourth octave below mddle A This represents a pulse repetition rate
of 27.5 Hz. In order to create the Y waveformthe "frequency" used
for the X waveformwas increased by "2 cents" or 2% Since 1.02
times 27.5 equals 28.05, this resulted in the 5 Y waveform having a

pul se repetition rate of 28 Hertz. The uppe st porti.o of the X
and Z squar'@ 2RKFeras rgﬁ%ema‘f"iusi“i‘g Uit SPBIP&O&T%@E‘QS%P“%D%WHS‘C”Q Tond being The
respect i vel furiT@avl bARELQII® SNOUS rébr&batghbulel @pgition ratk 8f 2P Heohpar ed
to what ideally should be a flat or horizontal@ggitio of the

wavef orm  Suddi [iereepdheay @aygipm theGRgsHey " iusedAay WRV¥HEY4t ed Wi th

circuit 05%%&%%@5?“25‘&@”0 sill tsie 1@)2%1&@/2%}38&%28@5,ﬂ@l@ﬁe@wtdafin fhe
capacitor voltage.” The Z the waveformal so did not have a flat or

hori zontsal Y spvegom haingepwseaepgsition raxple®tHeEt i nst ead shows a

si nusoidal fluctuation the period of which exactly equals the on
time of the on/off square wave. This artefact is probably caused by
the way i n Tikiuphertriost oetitas ef thaveands spparrvaeidrihyarg Blustatad inoffigt. Band

conput er program.referr t o above. Fur. r.e, .5 V. nt eer
was troat od GHERERG THeZh R ErE HEms T LSRR R 1y WS es "
t he peri od igdaily ebdulliied a flathir hbtizoaral pasior mpbe ivevaferh. 2@hAfcaps atehvesl]
initial conplete residual inhibition usually experienced, by this

d & FRE TR
vol unt ¥ | BN VRwEpraY senerated WP SHOBLSFYIFSR RACH U AREAD upri ght

a prol ongedxgangil@eédyl f aRhpachar ddl@ge. rBsiZabavaidibrabiltd did noCieive b ddt
The total duration of inhibition was five ?I%és after .one, 12 m nute

exposur e. THihgriFasih ERROTHQass 0ap wardisKRect by ispf shawhs SHEOWRb cessf ul
resul ts Wi tdy MOl sHhE Bbridiof vhhidH dxabilySaqualy (haas tHWiued @flofdBquare Wavel her

19 vol unteers who presented to the inventor with long term
unr emi t t i ngrhis drigfict wpratiablivanssd bridhe Waydp oMb dhe BUAISYATE RetenePEd Phent .

O thesg 19,40 WheEldoudGrollal 1BihiEPRABSR, VNI Ch Was consi der ed

t her apeuti c. r apeut sponse was considered to be residual
inhibition (RI') of 50% or greater and lasting for at |least 3 30 hours

or longer. Jt.is to be not ha h :
vol unt eer' slJ YPHROf Qe eﬁglsls g(glérﬁeerrtév ggrg%% %Iﬂ}lgig/o%% Its eg’r ?éﬁbﬁgﬁlal

| oudness. Thr@sezaties of ths pariel duesidual mbibithvelvawexkrieded. vol unteers are
nunbered 6.1 through 6.19. Al volunteers were given the XYXZ
procedure of 3 mnutes per signal- a total of 12 m nutes of sound

exposur®. TAwer $edhidihl complete residual inhibition usually experienced by this volunteer,
when treated in a seated position with the head upright, a prolonged and significant
partial residual inhibition occurred. The total duration of inhibition was five days

after one 12 minute exposure, This response was repeatable.

25  Following the successful results with volunteer #6, a pilot study was conducted on a
further 19 volunteers who presented to the inventor with long term unremitting
tinnitus which had not responded to any other treatment. Of these 19 volunteers, 10
had a response which was considered therapeutic. A therapeutic response was
considered to be residual inhibition (RI) of 50% or greater and lasting for at least 3

30  hours or longer. It is to be noted that an RI of 60% means that the volunteer’s tinnitus

has been reduced to 40% of its original loudness.

These results are summarised below:
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was applied by headphones to both ears at the MWL (m ni num maski ng
| evel). 5 There was no inversion of the head. 6.1 A 47 year old

Chi nese wonman with poor English and bilateral tinnitus only
experienced 50% Rl for 30 m nutes. Not considered therapeutic. She
has normal hearing. 10 6.2 This 31 year old nmale had tinnitus that

was | ouder at night and interferin S.sl ee rd

100% R (i . Bl VRHIGERRATE DupD ?rﬁgg ppuls %&"té E)alAh]fVc? “’&"’?ﬁ%ﬂ%‘"%ﬁ?
intherig ro&@ﬁrefd?@ n%%ut@@ﬁér%ignﬁ S t$t9IP D HEn eSO fSblufd eBcpesﬂlTre tThe axlghzﬂw
undi st ur bed sl eegqu Hi s audi ogram shows normal hearing \-f%ns 49

year ol d womasrphbed! by fnedphoustiorherqapigt s MML{mip@u ‘aﬁ%k“é%e}F d 50dB
15 hearlsngng%§ g%g}mtﬁgg?rglgggfgﬁ%gye to chronic mddle ear disease.

She achiev ours but experienced rebound RI -lasting
6 hours and then the tinnitus returned to its usual |evel 6.4 This

29 year ol dqﬁhl r}%ﬁfﬁa?l H’f&ﬁ% e@?ogna\l)%% gpﬁngﬂg%éﬁiat&@ tﬂfﬁguspérhym eral

tinnitus era one se or|neura [ 0ss.

vol unt eer was vexyericdedtitb RtfdrBOtmnla%ébSCQm@eltEQ theaafpgwfesgéh@h@bl ens.
He had 60% Rl but cqx}l d.not be contacted for follow up. Considered a
non- responder. *¥@%ear old male with a small high tone
sensorineur@t | CI5h$s FANgkadolasdOhadl tirhiétus thyt was louder htefight ead infarfering with

previ ous surger The {innitus Jn.the righ

present for 6 yé‘ésr%eep eé&&?@ﬁ?‘é’\aﬁgw’?ﬁébﬁ RP “ﬁ%’&usg tBE%%e\%ﬁ)éﬁgggurf hen
became 50% for anq 30difi i@ right BAWGSL2 HoansHiatAng Whsntetut iocallow
response. 6.6 A 44 year old male with a high tone sensorineural

| oss. His tinni tgdisygked siagpiddig apdiograa Sé%%%ﬂmsmeaﬂ%g di d not
experience é’s# | Genfs ﬁ:%éxXﬁ%on?inqxawWoﬂﬂdtﬂéaﬁélbkﬁh%@ﬁghﬂ%and 50dB

sensorineural | oss. tinnitus was easily masked but_she did not
exper i eifce Rl 3heding loss58 thedaft eerl dye worhapniginidillorar diserssi SheiaghirYds of 8

years duration gpgeaaf ??hour?ﬁ'&l'e? R edgg%uﬁ%flﬂa!sﬁ‘r@@go@paﬁdaheﬂ\ﬂﬁb ch

| asted 8 hours. Her tinn retu when she was exposed to the
noi se of a Ioud tmomkslatqudaoutyumﬁl l@VCThl S voI unteer is a 63 year old

farmer. H s d n h‘ﬁé%?ﬁf 6??&) C %gs]%r elunllgxt Egélﬁhdﬁé ﬂgblﬁtﬂi'raﬁ' de.

However he % I'ness. tera
tinnitus with a bilateral high tone sensonneural loss This volunteer was very

20 difficult to assess due to language problems. He had 60% RI but could not be
contacted for follow up. Considered a non- responder.

6.5 A 78 year old male with a small high tone sensorineural loss and a mastoid
cavity in the left ear from previous surgery. The tinnitus was in the right ear
and had been present for 6 years. He experienced 100% RI for 4 hours which

25 then became 50% for an additional 8 hours. Considered a therapeutic response.

6.6 A 44 year old male with a high tone. sensorineural loss. His tinnitus was
masked by the signal but he did not experience RI.

6.7 A 55 year old woman with a bilateral 40dB sensorineural loss. The tinnitus
was easily masked but she did not experience RI

30 6.8 A 58 year old woman with bilateral tinnitus of 8 years duration and a normal
audiogram. She experienced 80% RI which lasted 8 hours. Her tinnitus
returned when she was exposed to the noise of a loud cocktail party.

6.9  This volunteer is a 63 year old farmer. His tinnitus was so severe that he was

considering suicide. However he had no psychiatric illness. He had a bilateral
18



18 high tone sensorineural |oss due to noise exposure and
presbyacusis. Hs initial response was 80% Rl for 7 hours. Due to
this good response he was treated daily for 4 days. On the 4 h day
he experienced 100% Rl (no tinnitus) and was reduced to tears by the

relief of his tinnitus. 6 ar,old male with bilat ral..lgh
t one sensori neurhér]’ %%%ﬁna%rl%‘ ﬁ‘ﬁ? 8%93816%?’?03‘1-%”?% {}W §§ mitia
tinnitus reduct lr@@ohi&%@mo% RRG) 7lﬁ9ﬁkfshbﬁé th @His gdodyr@s';})lbnﬁheawdml%@ﬂea al
and had been fitted with a white, noi se nasker Rl with the

A o oe eneitly &t 4 g e0on the S Umhece gt amcsil W BT et sHBWER

right ear for 12’6&‘3&'&%t@ﬁgR?Qi@ralxeflo?ﬁ&uﬁﬁfusf or 12 hours, On a second
10 application he had 70% ht ear for 24 hours and 30% Rl |eft

ear for 24 6.Hbur’s66 Bealﬂldﬁmﬁliv'y ilaigrad high tenewprshriseusg dess dbefoy severe
bi | | high d
Ilatera g F@Q&S}é&l}gg%%é iayl, @érﬁ%%ﬂlﬁﬁltgﬁ%%&cﬁo 'ﬂ%p%g é*FEIT) nghtfﬁ t@P

presbyacusi s. ateral een te
with signals thdtyeweste hokgital @mdalnadmaenﬁmxfd Wiz wihite !trmwmastlielglumha@id ect :

Wth XYXZ he experi, gﬂg%w{x OOB{:())%%gengz%ltqor the%YﬁZh}%%glsne%Qg?negg% Rl

|l eft ear for 4 ur's ar o el ‘e’ Wt
sensori neural of1029-RIGtHBt edtlfyr mho&l@-éndm% RIA¥Hzardod] Nigrune Onat seatnlder

frequencj es and bil at.er tinni Lus. He experien

ears it!%nly I a@@&aﬁomgﬁ?a&&o)fhgﬂgllgieﬁrefgégﬁéo“f%@%g}&/s gﬁfﬁf@r '?)égzgonse
due to the shorqmgt{gratl on of Rl but could respond to serial exposure
6.13 A 45 year old male wth unremtting bilateral tinnitus

interferind-WitK & gear §ldé§iie wiha mederatRlY srPShys el s dereseRoBrsHdur al

loss at all frequengd @Sindneid nol s@Iu;d }ﬁ'éﬁﬁacﬁﬁ@Q{egﬁéh‘i@&'ld@&h'lr@hmlx@éi&s He
experienced 70% Rl in both ears ours A 49 year old

mal e with a modérdhad Bees éssadevifly ag@aiSGh%é wegsBe farefappeg of Ko< wifkoutt o
noi se ggposure H%Q(de Qfécﬁt\ﬁ[tﬁbﬁt)tz]ﬂé é)!é@rlenw:(%d o gu thtrglr Y823 hours and

i nconsi stent. I nit y report t "when tel ephoned by
the i nvent or th@0HdXitleldagr foshhduthe only had 50 % Rl for 1 hour. Thus

this volu ntéeﬁr iA 61 y%)}xr 0id maied\%{c}?g siffall &H?o"rﬁg\?rglt éf%&t%ﬁﬁ%’ﬁ%?at 3KHz and

4KHz and normal at other frequencies and bilateral tinnitus. He experienced
80% RI in both ears it only lasted 1 hour. Not considered a therapeutic

20 response due to the short duration of RI but could respond to serial exposure

6.13 A 45 year old male with unremitting bilateral tinnitus interfering with his

sleep. His audiogram shows a 50dB sensorineural loss at all frequencies and a
left high tone sensorineural loss. He experienced 70% RI in both ears for 4
hours.

25  6.14 A 49 year old male with a moderately severe high tone sensorineural loss due

' to noise exposure and bilateral tinnitus. His reporting was inconsistent. He

initially reported 100% RI but when telephoned by the inventor the next day
said he only had 50 % RI for 1 hour. Thus this volunteer is not considered a
therapeutic response.

30  6.15 A 47 year old female with a left 30dB sensorineural loss of unknown cause
and left tinnitus. The right ear was normal. She experienced 50% RI lasting 7

hours.
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30 6.15 A 47 year old fermale with a | eft 30dB sensorineural |oss of
unknown cause and left tinnitus. The right ear was normal. She
experienced 50 Rl lasting 7 hours, 19 6.16 A 42 year old male with
a 20- 40 dB high tone loss at only 3KHz and 4KHz due to noise. He
experi enced no R

left ear atO-BxrA %geafll7 ‘ %‘h@%ggrzogjh ?gﬁlﬁgfneh@sﬁbﬂ%% %ﬁ?f{tﬁge

The right ear wage BtdiR! Hek@eﬁglﬁ&ammed 60% 5 Rl but could not be
contacted for follow up. gear old male with |eft ni t us
‘and a nor ne-17audt %Yeaiﬁf)]dl%al%i}"’&hﬁépd &8p iy the syt SKdzpgd AK: igc{)]‘ % old

fermal e professi QH‘?Igu %aﬁb R \WinhituA TROGEt ShrRvds RoRRdl. Ili'@é%ﬁeﬂ&c@& 60%KHz

in both ears but hearing at other frequencies. She had
bilaterdl 10 hiRddingpuld mibe eentactrstfonfalioneen present for 19 years.

e i ner> Saurt % Ps OEREE pa R Rt aliticimg MR MRS K 1 e
very excited abeuperiche Kir ospect of be| ng able to switch her tinnitus
,? ]; fe ata ;,em | loq‘l9g'ﬁ é&Tgis m?le profes ess ona l"mculcsﬁfa%f“lfi h aai#ddg dl}? r{)lge\%g&rrmg at
sufferers. Mreekelzinbbthlesis bhhmmﬁf he@ﬁﬁg{at@ihet freqxteneed, Sbarhad lslarepd!
Pheory 1B~ audi BOPYEGRESI B 1o s PEFFAroeRsaPT SHEcat B0 PG 't FeBt ed
tinni tus suffergss ldsen@?Phd ThaDwA (hiBiGtiné hﬂhepﬁddﬁtl Ltk €igit Baltinhass S

for the above results which have been achieved is n kno there
is a clear disthavtioRRsd prd theavas aery|oxelted AP e PraPet Oﬁ?é‘nﬁﬁﬁfgéo

descri bed non- i pusi; dahinRWsSAWiNg el ectric waveforns and those
results achieved by others previously using pure tones and/or white

noi se, both of which are purely sinusoidal. It is possible that the

physi ol,qgi gl e?z?.r!ngle% %o%‘&fcéé%sﬁlhﬁleb&h@ﬁ ﬂi‘ thdafifMnt 8f t'h@%ln%tbﬁg oPfindid® 25
interm ttent appl | fon of energy t ose portions
sufferer' s immatpoftheabok sufirrersablaeatvey whisishargiicdss of Wétmﬁnblﬁ not

For the acliIR Peaphaklc B pithf oyl i e b B SRP B AasgR Y3 o

websi t e hostéehripyunation, lteatidtex seteui clebyphotéattdrtinngus sufferers is profound.

20  Although the physiological basis for the above results which have been achieved is
not known, there is a clear distinction in the results achieved with the above described
non-sinusoidal pulsating electric waveforms and those results achieved by others
previously using pure tones and/or white noise, both of which are purely sinusoidal.

It is possible that the physiological basis is due to the intermittent stimulation or the

25  intermittent application of energy to those portions of the sufferer’s anatomy which

are actually causing the symptoms of tinnitus.

To summarise, there is disclosed an internet based system for the acoustic treatment
of tinnitus, the system comprising a website hosted by an internet service provider, a

30 payment acceptance facility associated with the website, and an acoustic signal
associated with the website, wherein a sufferer of tinnitus can access the website via
the internet, provide an accepted payment and download the acoustic signal to a

headphone or a like acoustic transducer and associated with at least one ear of said

20



30 paynent acceptance facility associated with the website, and an
acoustic signal associated with the website, wherein a sufferer of
tinmtus can access the website via the internet, provide an
accept ed paynent and downl oad the acoustic signal to a headphone or
a li ke acoustic transducer and associated with at |east one ear of
said 20 suifferespndahergindhergeustivsigmelreaprises ngRaanuseipmulsadngslectric
non- si nusol dlor il 53l ReGililioy rafAUSTRAMODAYI ng @ pul se Tepetiti on
rate | ess than 100 Hz. ere 1s also disclosed a nethod of treatnent
of tinnitus, said nethod conprising the 5 steps of (iii) applying a
headphone |ik ' r - . :

i nn tus. sufee s SReRbEs MR HERn bR Mo B2 ShigRAN RRonle e
headphorre, sdpewé&i n the acoustic signal conprises a non-sinusoida

pul sating electric 10 waveform havi a pulse repetiti r | @ss
t han 100Hz. Fu:(lf1 er, “PREPE Y }?a@hg%ﬁ ‘32%8 a%(ﬁméﬁ té%risg'iwce 5}0 agt]ge%étrog‘% g?r O? %r
the treatnent @hnitisoffedds.andhe generator conprising at | east one

oscillator means to generate a non-Ssi usgi gulsating el ectric
wavef or m havi n§¥h puFRRIYIgSPaEqusic sigral ioihe 729 t han 100Hz, and 15

an out put conngmbiefNthddedilBelsikhl canRaes a Wd-findohRBAHNRARAE eREtrici ke
acoustic transducer. Also disclosed is an electrical playback device

for thel®reat msivelprm having @ pulse repgitgavate ks Bamp?i3 ng an el ectronic
or magnetic storage nmeans in which is stored a non- sinusoi dal

pul sating electric waveform having a pulse repetition rate | ess than
| OOHz, 20 divethemtherstipdisclossthaacéctirabzrapreed far shetsrntraent ofifipmtug, the
headphone ar 1] j i m j SGlL 4 S a
stored audiggnéﬁ%tgg%c A ¥§ géé %r%eears %Egﬁgﬁér%ﬁaﬁ?}dﬂ%ﬁ%ﬁﬁ I?C%e&lg%glguct

conpri si ng palsagdgdeatiic wevefomghetigs pilerageiomsansioigneaiteds 108Hzsand ed a

non- si nysoi dal 5 pul sati.n ectri vef or Iy - :
ropl ot B raeumESeRER UogeE o B Ly IR AR RE s fgducer
conpati bl e el ectrical playback device reproducing the waveform in a
form acceptagbl e to g.headphon r |jke.acoustic transducer. .
Addi t i onal I4SUPEHPHE &3n gg‘a”@ieﬁi‘/‘éaﬁl‘ 5?%? fghi?‘eit’i?%ﬁr‘li’&f]%%‘%ﬁﬁ% Sesleyiss
unit and anroaPrikinphabkakdt 6 Bgineedomgmest adwhiehtihgopd aaessor unit
to receive a voltage therefrom ) .

sinusoidal pulsating electric waveform having a pulse repetition rate less than 100Hz,

20  and an output connection adapted to connect with a headphone or like acoustic

transducer.

Similarly disclosed is a stored audio product for the treatment of tinnitus, the product

comprising an electric or magnetic storage means in which is stored a non-sinusoidal
25  pulsating electric waveform having a pulse repletion rate less than 100Hz, the product

when actuated in a compatible electrical playback device reproducing the waveform

in a form acceptable to a headphone or like acoustic transducer.

Additionally disclosed is a cochlear implant including a processor unit and an

30  implantable electrode connected to the processor unit to receive a voltage therefrom,
the processor unit being programmed to receive or generate a non-sinusoidal pulsating
electric waveform having a pulse repetition rate less than 100 Hz which is applied to

the implantable electrode.
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the processor unit being programmed to receive or generate a
non- si nusoi dal pulsating electric waveform having a pul se repetition
rate |l ess than 100 Hz which is applied to the inplantable el ectrode.
21 Preferably the pulsating electric waveformis selected fromthe
group consisting of square waves, triangle waves, and saw oot h waves
5 Preferably the pulsating electric waveform conprises a sequence of
three of t herefpabds thegagdating ekcpiced@letrn inadecded fbmothe ghimegfl emaisting dthe
sequence conprises a first square wave, followed by a triangul ar
wave, fol | SR&E HYeh iEBe ﬁﬂ“%ﬁ&&&%“%&ygymfﬁ'Preferably the first and
second square waves are different. Preferably, each of the durations
is in the range fromapproximately one mnute to approximtely 20

mi nut es.S 15PPieEsody B PylsEEPlesra Wy elpamee MpFiIses feaightretfdrrer 8 Le RVt ed
intinme by CHQfé?é@QQQh&%(hﬁﬁuﬁg period. Preferably, each of the
pause periods is In the range of from approximtely zero to 20
approximately 5 mnutes. For sone sufferers, the sufferer of tinnitus
preferably i r . i i '

ol i cati ot o puatSse EheclERboR AR AL whur, IR Sl ey
headphone ofollbwikEbyatsrastd sjurcavwducer associ ated with at | east one
ear of ﬁ?id sufferer. 25 Preferably the pulse repetition rate is

bet ween approxi mately 20l-1z and approxi nately 40Hz Preferably, the
acoust i c ouprmpfetabtiethe iest ech fecomd dduereanoersdre diffefegnal is increased to a
30 level at which a masking effect is first achieved in the tinnitus
sufferer. 22 The foregoing describes only sone enbodi nent(s) of the

present i nvabfel By, gl of MRivkitoat isah $he reddéif@uSapploifael dkinih@dtd n the

medi cal technol ogy arts, can be nade
approximately 20 minutes.

15
Preferably each of the waves of the sequence is separated in time by a corresponding

pause period.

Preferably, each of the pause periods is in the range of from approximately zero to

20  approximately 5 minutes.

For some sufferers, the sufferer of tinnitus preferably has his or her head substantially
inverted during application of the non-sinusoidal pulsating electric waveform to the
headphone or like acoustic transducer associated with at least one ear of said sufferer.

25
Preferably the pulse repetition rate is between approximately 20Hz and approximately

40Hz

Preferably, the acoustic output delivered from the acoustic signal is increased to a

30  level at which a masking effect is first achieved in the tinnitus sufferer.
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thereto without departing fromthe scope of the present invention. 5
The term "conprising” (and its grammatical variations) as used herein
is used in the inclusive sense of "including” or "having" and not in
t he exclusive sense of "consisting only of'. 23 CLAIM5S |. An

i nternet based. system far the acoustic. treatnent of t.inni. sai d
syst em co rrpaf}i‘%f”f‘?éo 13e SSE‘F)?SeO“E?'OSSOPgae R g%enlﬁ%t oﬁe&resg rétrlwegl (Ig %% rg%dv i der, a
payment aceefifigdiogs,odeiolid foh@s skitledinabk medital sehiblvghsist @n bamthdan
acoustic signal associated mﬁt% sai d Fﬁbsite,‘mherein a sufferer of
tinnitus carcgRcuthoucdspartingdipay the sqapg of B8 PISSE FHEEIr ovi de an
accepted paynent and downl oad said acoustic signal to a headphone or
a |like acoustic transducer and associated K with at | east,K one e

[ of
sai d suf¥ er Bt “spnwrising” @af is sEamaticd varigieas) asogiicrdp s uged in the
non- st nusol iﬂébsi@éeﬁ?&tdfﬁﬂlcﬁldﬁ@’ ok S0 hRY Bt ek BEcldivibeAR ofr epeti tion
rate less than 100 Hz. 2. A method of treatnment of tinnitus, said
met hod conpicpssistige ohky oft.eps of (i) applying a headphone or |ike
acoustic transducer to at |least one ear of a tinnitus sufferer, and
(ii) applying an acoustic signal to said headphone, wherein said
acoustic signal conprises a non-sinusoidal pulsating electric
wavef orm having a pul se repetition rate |less than 100Hz. 3. An
el ectrical generator for the treatnent of tinnitus, said generator
conprising at |least one oscillator neans to generate a non-sinusoid
pul sating electric waveformhaving a pulse repetition rate no
greater than 100Hz, and an out put connection adapted to connect with
a headphone or like acoustic transducer. 4. An electrical playback
device for the treatnent of tinnitus, said device conprising an
el ectronic or magnetic storage nmeans in which is stored a non-
si nusoi dal pulsating electric waveform having a pulse repletion rate
| ess than |00Hz, and an out put connection adapted to connect with a
headphone or |ike
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acoustic transducer. 5. A stored audio product for the treatnent of
tinnitus, said product conprising an electric or nmagnetic storage
means in which is stored a non-sinusoidal pulsating electric

wavef orm having a pul se repletion rate | ess than 100Hz, said product
when act uat edd'L[M@IScorrpati bl e el ectrical playback device reproducing
said wavefornrim a form acceptable to a headphone or |ike acoustic
transducer. - 24 A infermobhdedaystermpdraig acomtic trdatngniofginotes sod systinm  and

an i npl antabl e el ect.rode annec t 0. sai i receive
a vol tage ther ef‘ﬁ"BWf‘Slé‘ﬁiadve%F’Bec °§%§?’y R ?“'tmegé‘ipr%‘gg ?%gcgeé’%é'm%% receive
or generate a NQRcptdds ticllay apudisad iwith saidlvebbitd, endwavabostinshgnd ng a
pul se repetition rate |ess than 100 Hz .whi is..applied to said

i npl ant abl e el e@io6@Ed With *ngwpkfﬂf%n‘#iebeﬂf‘ %1%“%#%?&88‘%% AR gOcs RSy
claims 1-6 wher gidhsisif tRuh&atet, poovid @Gtddped Wayeéand dowslehdaied from
t he group consisting of square waves, triangle wayes, and sawooth
waves. 8. The i rigeishir signaldo alhgadpbens 95 adike pqaustiGiFRrdicAt 4 as%tAat i ng

electric vavefl Onfiy, &R dReS: & SRGUABCLaRNHALLGiOkRaidhipaves each
of a predeterm ne uration. 9. The invention as clained in claim?7

wherei n sai d segueptecsaowprsimesidal pulspting edesirierwavgiarm hayBiglagéd by a

triangul ar wave, e%iér?gﬁéjlepythgn fﬁpdlq?d square wave. 10. The invention
as claimed in claim erel n sal irst and second square waves are

different. 112. Thmeihodefitrbomentoftinaitusesid method capisife the sepros- 10
sherein each of gaid, dur atiions. e k0,45 ANGRLIOT ARRLRXLBLE Y

one nminute to apphr&¥ m nu e invention as clai ned
in any one of cl aitimifs idffaserei n each of the waves of said sequence

is separated in fine hy a correspondin au eriod.. 13. The
i nvention as cl éllmlxlgg@}%ﬁ“ﬁ?t & t,og%ﬂ%gaéi%ﬁorgef sai d pause peri ods
is in the rangepfei 5@%@!&%@%%@5@ isg€d SontnuapidaDpilsuaing blgcthic
m nutes. 14. The invention as clainmed in ?nz oneI\ &tl clains 1-13
wherein the suf fMEvaforghaving a pulse repetition rate less than 100Hz.

3. An electrical generator for the treatment of tinnitus, said generator comprising

at least one oscillator means to generate a non-sinusoid pulsating electric
waveform having a pulse repetition rate no greater than 100Hz, and

an output connection adapted to connect with a headphone or like acoustic
transducer.

4. An electrical playback device for the treatment of tinnitus, said device
comprising an electronic or magnetic storage means in which is stored a non-
sinusoidal pulsating electric waveform having a pulse repletion rate less than
100Hz, and an output connection adapted to connect with a headphone or like
acoustic transducer.

5. A stored audio product for the treatment of tinnitus, said product comprising
an electric or magnetic storage means in which is stored a non-sinusoidal
pulsating electric waveform having a pulse repletion rate less than 100Hz, said
product when actuated in a compatible electrical playback device reproducing

said waveform in a form acceptable to a headphone or like acoustic transducer.
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tinnitus has his or her head substantially inverted during
application of said non-sinusoidal pulsating electric waveformto

t he headphone or |ike acoustic transducer associated with at | east
one ear of said sufferer. 15. The invention as clainmed in any one of

clains 1-14 er a|d et] e

approxi mately 2d§f90}§?1a 3 %P g%c"lrlrlgfn% ] p%ﬁ%gor %t aﬂfiﬁarpﬁ}’n@ %l%ﬁlegg)de
claimed in any @dfnedfedad adidprabeskbr nmhtetoeeqawehezoaagnjheneﬁomusqnuprocessor
del i vered from said acoustic Si i ncr eas

a masking ef f ectlj 14§ lpé‘igraéﬁrﬁf’cg\}%de‘iew % ‘Ffeg?nleﬁaﬁff f u%on@SI ‘fsglrcgglr pu}se\ﬁhl e

electric waveform having a pulse repetition rate less than 100 Hz which is
applied to said implantable electrode.

7. The invention as claimed in any one of claims 1-6 wherein said pulsating
electric waveform is selected from the group consisting of square waves,
triangle waves, and sawtooth waves.

8. The invention as claimed in claim 7 wherein said pulsating electric waveform
comprises a sequence of three of said waves each of a predetermined duration.

9. The invention as claimed in claim 7 wherein said sequence comprises a first
square wave, followed by a triangular wave, followed by a second square
wave.

10. The invention as claimed in claim 9 wherein said first and second square
waves are different. |

11. The invention as claimed in any one of claims 8-10 wherein each of said
durations is in the range from approximately one minute to approximately 20
minutes.

12. The invention as claimed in any one of claims 8-11 wherein each of the waves
of said sequence is separated in time by a corresponding pause period..

13. The invention as claimed in claim 12 wherein each of said pause periods is in
the range of from approximately zero to approximately 5 minutes.

14. The invention as claimed in any one of claims 1-13 wherein the sufferer of
tinnitus has his or her head substantially inverted during application of said
non-sinusoidal pulsating electric waveform to the headphone or like acoustic
transducer associated with at least one ear of said sufferer.

15. The invention as claimed in any one of claims 1-14 wherein said pulse
repetition rate is between approximately 20Hz and approximately 40Hz

16. The invention as claimed in any one of claims 1-15 wherein the acoustic
output delivered from said acoustic signal is increased to a level at which a

masking effect is first achieved in the tinnitus sufferer.
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