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Qui none derivative
2, 3-di met hoxy- 5- net hyl - 6- (10- hydr oxydecyl ) -1
w0 4edoanmogiui none for the treatment of respirat BCWEP2009/002478

il ness in nuscul ar dystrophy The present invention

relates to

2, 3-di net hoxy- 5- net hyl - 6- (10- hydr oxydecyl )-1 , 4-

benzoqui none (i debenone) for treating and/or

preventing respiratory illness associated with certain
Quin g e e & ety P R B gy b1 benzoquinone
for the dreatmient pf respiratonydtingss iy @wpul@rmstrpahy

nmuscl e-wasti ng di sease affecting ~ 1 in 3 000 boys.

The reported incidence is 25/100,000 live male births
The \esahhi deventionstretatems taof 2t3diniteexysemethye(18hydraydecyl)-1,4-
benzo\ﬁﬂq}%ngl Ydsebﬁ\gﬁér)of(o?m\;@tmﬁ 4 a?e?r%ﬁgﬂi@ i a?pﬁr%t’érgl |gness associated
with cgrtam;isrnmefdnng:dal dykoprgss of anbul ation in teenage

patients. Miutations in the dystrophin gene and absence

of dystrophin protein ultimately |lead to death of DWMD
Backgaiungnsfthatineention adul t hood, mainly because of

respiratory or cardiac failures. Cinical neasures to

i nprove quality of life conprise orthopedic surgery
Duchéring mugbular raystrephy |(IME(D)nis leﬁéﬁessmelgcmhemtedypr(ogcmslsyve form of

sl 5a el b5 B B R 250000

live mialREbIRAS wraandeaw,e.aslgh@ bﬂu@aﬂséasfeeoeebmcamtmm boys start to
conpared to DVD nts. Cellula

walk. JSEIR RS OTRSUES QUi B TSR R T 31T YRR Sfups leading

to thd 983 6f afitRAfioAl m”‘té'isﬁb@efpd@l@ht% GtafSRO I @Y i |d|9§troph|n gene and
i nvasj on by connective and pose tissue. Progre

absenge At JyskoRITn prieigiiraatgly 'ﬁa‘éé‘hfjﬁ@tbr"é DMRpatigats "t early adulthood,

malnlil 'B\é@édé%”&'?‘ésﬁi?é*oﬁﬁérpééraia@rfﬁndr8§ Ut firli€dl encasur@ASiniove quality of
early norbidity and nortality in DVD/ BMD patients.

life ceppliseDRDhaRRAIGIDGaT: anduBWhtine Yapiatiom sBesker wauscular dystrophy
(BMDEYsS‘cEngJH By Qﬁﬁb%ntThﬁtéibbﬁEf&ﬁhé%a@?é‘@yé%bzbw@?én@fbuﬂ\%@ a milder

| ocated on the X chronosone gene
chmcai@nursacamstﬁecmtlmtﬁﬁ@ve arrgkzgpd Ilfm@xpmtamps WheRccamaased to DMD

patuerﬁ%?@?@?r?rabés@é Rﬁﬁéﬁgqig HRBS Baafeldymhé‘clé 'Wésﬁﬁ%"mqlude the loss

snoot e an limted exte
of skeletal huscle. fibEne amdtancempanying |nvaS|on by connective and adipose tissue.

Progressive weakness of the skeletal musculature, cardiac involvement and respiratory
insufficiency leads to early morbidity and mortality in DMD/BMD patients.

Both DMD and BMD are caused by mutations in the dystrophin gene. The dystrophin gene
consists of 2700 kbp and is located on the X chromosome (Xp21.2, gene bank accession
number: M18533). The 14 kbp long mRNA transcript is expressed predominantly in
skeletal, cardiac and smooth muscle and to a limited extent in the brain. The mature
dystrophin protein has a molecular weight of ~427 kDa and belongs to the spectrin
superfamily of proteins (Brown S.C., Lucy J.A. (eds), “Dystrophin”, Cambridge University
Press, 1997). While the underlying mutation in DMD leads to a lack of dystrophin protein,
the milder BMD-phenotype is a consequence of mutations leading to the expression of
abnormal, often truncated, forms of the protein with residual functionality.
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dystrophin protein has a nol ecul ar wei ght of ~427 kDa
and belongs to the spectrin superfamly of proteins
wQ Broomme® C., Lucy J. A (eds), "Dystrophin", CaeDEPZIg®002478
Uni versity Press, 1997). Wiile the underlying nutation
in DMD | eads to a | ack of dystrophin protein, the
m | der BMD- phenotype is a consequence of nutations
| eading to the expression of abnormal, often
truncated, fornms of the protein with residual
| bt/ cySBohint GinfL 13! achAfiarRénS ot the RPdLBIeRsH wherea
The ﬁ?@iﬁaﬁﬁﬁﬁ faler?ft%g gf ltﬁ‘ée%l atcoskea et%n Fﬂg  Whereas
domai@snim tRe i Grierminat- pant efnthe pgrstromntrneleeyl@t bmﬂhtm the membrane
{
assocg?%osé-tb&gtr%/ éjan %foe tr%gﬁgfsf%\g% %stggwro\ll%%ul%rslmker between the
cytoskeidten lalndrthélmMe belt vmmbrtahe acylf mslicettyt oia thedsa-¢adled dystrophin-
scle cell r d,, I ectl t he
assocEE ol otbIRe, (PRRCS Gard RulB! bidtacelliBr e csgoun binding

partnexs 96 di/strdpintn alsb lisatedd siyrerophia, uVstroHﬂammmhbmwmrgal type nitric oxide

syrtndipLpREED e hY e 3R P AR SE DL S oM IP G DB prateia dueractions
mvolv(n@l‘ﬂgﬁ) tlﬁaﬂdarbb@ St PG hyeaninaRfesPEthe IFstrephing btein are thought

tein interactions .ipvolvin th the carbox
to ConEBriTedPRFHAICE SR G DRANUAS cEDiTeepeaduTn cycles of
contratch@rhl@hﬂ rélax&nt DySiddshin & 4186 impsrietiferathe s8&rhblytor WcEgrlty of the

he nuscl e cel | nmenbrane during cycles of contractio

DAPCa‘FRf“P'SF diealfi an it 'E%%P?%ﬁ?‘ﬁwﬂstha %dYWtr‘a‘i’ﬁ cjesit "f"l‘ﬁ-.c'e cells of

DMD %ﬁ@ﬂ?'%aﬁf cbﬁfp%@léht%yofofhet DAPBAESMBRAPARXrdduESd for @bSent in the
has been shown that in dystrophin-deficient nusc

cle
sarcolegma doSenas it ftm'@naiaﬁystmﬁub FRIRIEIN oleadinotopairuption of the
mech&ﬂ@&'hﬁ% b%h?eéneéjé{ﬁ%ﬁkeﬁ?&?gﬁd 'tHé fnliScl8 Reh %F‘d&@nma which in turn

Absence of functional dystrophin protein |
leads d sletgsiorationoef mietuhes adi ouscle |Wﬁakbe$smé%rﬁwac$ |Cn Lucy J.A. (eds),

“Dystrg)éﬁlﬂsitgiéﬁﬁrﬂbe% vérgﬁy ﬁ}é%‘é' ¢o¢Aal | sarcol emma which in

s to deterioration o rTyotubes and nuscl e
weakness (Brown S.C, Lucy J.A (eds), "Dystrophin"

[ : S
In dygf;gwngg!%l nyﬂt‘emlﬁeﬁ%n% ?eslp ﬁ)tQ I}Ité‘sa rrg ults frlom weakness of

respiratoguimuscles lmndmathrae;wgcasswespstnaum wlmeany@md@ma ﬂi@t becomes
appar%r?t B H{eoﬁnrs? Sa'rtvﬁf fr?esgé&ﬁﬂ largfrl]%; ya{rﬁlé {h%'i FaE, O‘fshf'ﬁt respiratory

econes ap secon
insuffi dleoa;dend)ﬁfel-thfeaxermrgipmlhwnaryemtdotiens duniresihiersgcong or third decade of

e OHeRRHAH ENERRRRAEA R, Pl R TR ofARL R fimer 0D, Sigor
BJ. Am J Phys Med Rehabil 1995;74 (Suppl): S70-92). In DMD patients progressive
respiratory muscle weakness is the major factor in the development of respiratory
insufficiency. Indeed, reduced maximal airway pressures have been shown to be the first
sign of dysfunction, preceding the restrictive lung volume changes (Hahn A, Bach JR,
Delaubier A, Renardel-lrani A, Guillou C, Rideau Y. Arch Phys Med Rehabil 1997,78:1-6;
McDonald CM, Abresch RT, Carter GT, Fowler WM, Johnson ER, Kilmer DD, Sigford BJ.
Am J Phys Med Rehabil 1995;74 ( Suppl):S70-S92).

Respiratory insufficiency associated with DMD and BMD is currently treated only
symptomatically or supportive by airway clearance, respiratory muscle training, non-
invasive nocturnal ventilation, daytime non-invasive ventilation and continuous invasive
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life (McDonald CM Abresch RT1 Carter GI, Fow er WV
Johnson ER, Kilnmer DD, Sigford BJ. AmJ Phys Med
WRedvahp4694995; 74 (Suppl): S70-92). I n DNVD pat i BOT/EP2009/002478
progressive respiratory nmuscle weakness is the major
factor in the devel opnment of respiratory
i nsufficiency. Indeed, reduced maxi mal airway
pressures have been shown to be the first sign of
dysfunction, preceding the restrictive |lung vol une
nges Bagh bi el Ng i
ventnéﬁfbﬁ %@ éédﬁ'!é‘?eredeg 38 \t(h]eq ArAlﬁl%r?ysﬁlF\)/{ea?‘cRel %halfi’éblt? Sgkrfa@ durgery in
combmsthn wnth nedurmal vertiationimpseresrredian surivalp 3¢wearer W
Johnson ER, Kilnmer DD, Sigford BJ. AmJ Phys Md
Rehabi | 1995; 74 ( Suppl): S70-S92). Respiratory
Pharnnao@lqgiqaturmwnammr thectieatment pMDM@seatiated muselerweakness is
currerﬁl&e%rﬁﬁ‘negn o the 'U%%OHP );]I&&Jcb?ﬁcf?fdssytpé?\o ' E%dméoﬂér&@ﬂeﬂazacort
rance, respiratory nusc on 1 nvasi
ConcIus:oMmoﬁaIreve’lttreVlaWI afrwavaﬂapleiMQme-qmmCQﬁéermds in DMD were as

folow HEHNERAE 0 75 IR B Sera B ITY Ao By Sh e oftered as
treatnsumt, geeme fitsnar Hidereﬁelctmsmulm ba ontbmtomed anentheel affar arfi treatment with
. ves urv ars al ogi gal
corticpdfPbRFcRed T A0S | ohingkditcusERENel ROCTRLASES RBlertneless,
|mpormnsqh&stmameswes$furasewhé% te otairt cmfﬂccfjsn?'loidetremmem, and fear of
or oi uch,as predni sone or defl azacort.
s:gnlfgg;ﬂ cf?s‘?fiﬁ?gs P%%é?\’f“'lroe MAsw of avail abl e evi dence
on corti coster0| ds in DVD were as foll ows: predni sone
0.75 [ da efl azacort (0.9 nglk
In surgiagy 456" Foshl AvncEs dRdnanA g, I AIbb fAUETsncy T DMD,

respurétbﬁpb&npm:alﬁam bAd esspirtsly FARr® s & prafontingst darige onidelth in DMD.
corticosteroids should i nclude a bal anced di scussi on

Accorginglyotherh S sirprdacedn 1o AP REQvide ﬂﬁme(gaﬁafﬁlfers&f%m or better

preveﬁt‘ind W%t&y'%aﬂ@\e@@%dt Mstffieiehcf Of theeRAST @ Sirophies caused by
treatnent, and fear Si gnlfl cant side effects on the

dystrqpahvgd@fmnquwchenm% F\Pysierpy @adtBrekee Myscular Dystrophy)

Said G¥J¥ANS ea%hier\‘/e%ﬂ*&%ﬁgeﬁﬁbéﬁ&fér ibr'ﬂiéb'érfrig% Qﬂédicérﬁer@'\@r treating
spiratory conplications and respiratory failu IS

and/opp@d@mrmar@spus%tg@e/v@akr@éaﬁnd mﬁ;utﬁmnm@m%@tﬁg wth QMQra_nd BMD.
is a strong need in the art to provide further neans
for treating or better preventing respiratory weakness
Description pf the Inyestiep i n nuscul ar dyst rophi es caused by

The present invention relates to idebenone (2,3-dimethoxy-5-methyl-6-(10-hydroxydecyl)-
1,4-benzoquinone) for the prophylaxis and/or treatment of respiratory illness (respiratory
weakness andor insufficiency) in a muscular dystrophy, in particular Duchenne Muscular
Dystrophy (DMD) and Becker Muscular Dystrophy (BMD). This is surprising since it has
not been reported before that idebenone can ameliorate respiratory weakness or

insufficiency in any neuromuscular disease.

Idebenone is a synthetic analogue of coenzyme Q10 (CoQ10), the vital cell membrane
antioxidant and essential constituent of the adenosine-triphosphate (ATP)-producing
mitochondrial electron transport chain (ETC). Idebenone has the ability to operate under
low oxygen tension situations. Due to its ability to inhibit lipid peroxidation, idebenone
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dystrophi n deficiency (Duchenne Miuscul ar Dystrophy and
Becker Muscul ar Dystrophy). Said object is achieved by
w@e@vilgiony) | debenone for preparing a nedi camenPCT/@P2009/002478

treating and/ or preventing respiratory weakness and

insufficiency associated with DVMD and BMD. Descri ption

of the Invention The present invention relates to

i debenone (2, 3-di met hoxy- 5- net hyl - 6- ( 10- hydr oxydecyl ) -

1, 4- benzoqui none) for the prophylaxis and/ or treatnent

pkhLAL 8L Q

proec] SEFSRUDBRALY drd PRCRdAFRPIGR, ikalikafage ddtegy 1 (1000
Chempitry htowiceloplisharanacopgy @ogpharmaeykingligs BE idehenpneca remew. Arch.
ceror =667 (BFley TR SriBoSHHRbAAS Bt by B8 scnema
and neme manzegerip the sknteal nesyousnsysie.clidebenoneralaminteracts with the ETC,

by q g hat
pesefYi ATH o 5538 SR, TP Sl LR, afpaty used as o
nootropintinug remdaresi alzo deen shown és stimulatd nevagrowihefattonfa tiharacteristic

o BB RBOIAH I Mo TR A0 P PR Bhgencrave

diseast8i lItléhenione oisededoeibad diar theospenifieption t @fndamamese Patent Examined

oo AR bRk et by A s oo
showrtHa® GdebeAbh@ candie applitat invihedeemment dsdisblasns asqob2€g with iron

em str 0Xj CO . pharmacol o
overiopfepriciktnbrssch i i RIS ERER S R0 P8, arcn.
Cerontol. Geriatr. 11 :177-186). It's anti oxi dant
properties protect against cerebral ischem a and nerve
Idebenpieas tha fllowing i@ ner vous system 1 debenone al so
interacts wwth the ETC, preserving ATP formation in
i scHgni ﬁ%@tes. This conmpound is already used as a
rug and has al so been shown to stinmnulate
Hrow h factor, a characteristic that could be
i At r mept_of zhei mer's and ot her
ON@neur»degenerative i seases. ~1debehone is described in
t he @pecification of Japanese Patent Exani ned
Publ i cati on No. 3134/1987 filed by Takeda Chem ca

_Industries, . In addition it has been shown that
2'3'd'Weﬂ‘é’ﬁ‘élg’]'&’?g‘y%%hbg’édr%’ﬁﬂ??ygﬂ ATRENEGUINeRS, IFPRRIRPS of i seases
associated with iron overload, particularly Friedreich

Ideber’?ctmaexi's‘r’lprétleJrSabl?yfjl tagr?anisﬁerle%?’lh ?c’i%‘g‘gge ranges form 5 mg/kg/day to 60mg/kg/day,

more preferably in a dosage range of 5 mg/kg/day to 40 mg/kg/day and most preferred in a

dosage range of 10 mg/kg/day to 30 mg/kg/day.

Further, the idebenone is preferably administered at least one, preferably more times a
day, preferably for at least 3 months, more preferably for at least 6 months, most
preferably for 6 months to 12 months to observe the initial amelioration of muscle force
and improved heart function and normalized heart anatomy. For maintenance of the
therapeutic effect prolonged treatment is recommended; the preferred treatment is lifelong.
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| debenone has the follow ng fornul a:
2, 3-di met hoxy- 5- net hyl - 6- (10- hydr oxydecyl ) - 1, 4- benzoqu

WO n@na46bsiebenone | debenone is preferably adm PCEFERI062002478
i n dosage ranges form5 ng/kg/day to 60ng/ kg/ day, nore
preferably in a dosage range of 5 ng/kg/day to 40
ng/ kg/ day and nost preferred in a dosage range of 10
ng/ kg/ day to 30 ny/ kg/ day. Further, the idebenone is
preferably adm ni stered at | east one, preferably nore

Prefer*réd’fﬁﬁoé’eéj%y ad?ﬁﬁfsﬁéﬁ&l kréoéraﬁt de"ﬁt in. MR t‘bgarer'i'iﬁl‘aﬁi’ intranasal,
transc%re erably for at |east nont hs', nost preferab y for

maheRd oremucosahrivhereas t'@ﬁ)%@'v@q REeomyfosakadministrations are the
most (BRI AbAEoChariHRfbfiof o ce and i mproved heart

unction and normalized heart anatony. For maintenance
of the therapeutic effect prol onged treat ment is

sy s RATERICEH g s EAF o ATy biviing 2 . sy

a humanpwith an\effective, desageof pdehemose alFurthet mdas @f administration include

rectal,ttr E%Pl%rcg@ zfgﬂqoﬁ)é 'H\’%%QI' ad%ﬁirﬁggnﬁg Eﬁe g?g#%e?fbgrgs include, e.g.,

rruCos m ni s rati Ons are
tabletsmtliemesf disphersions, raspemsions) ysautionaplcepsubes, ecredms, ointments and

dm
aeros B uBb b PR AREHF T B o1 cctive dosage of

i debenone. Further nodes of adm nistration include
Omeretb b 2R e 32 bRl WEPAE HeBfef35 st gimegrting ora i
form badduatss fort e fetivergli sfoédebenone, stispeainsidisistegatihgt fablets (ODTs)

.cg%s.a creams, ointnents and aerosols, whereas
containiigy | ?ger}%ng preferred. Ot her preferred dosage forns

are so called "wafers", defined as fast d| SI nt egrating

oral, fi]mfor roductsfor the deliv [ enon
The qifectiyedogbes Glhe AGEGorHRT bl ian YA RRGNAIRg on the
partlcblﬂﬁE@r‘ﬂ%@mds'r@ﬁf)@yééCﬂw'eVrﬂogé’%iﬂ%nﬂﬁlsﬁrél%na%é ¥6ndition being treated
i ngredj ent e may varéedependl ng on the

and theypevesity gf t ifionsbeing trg SUgk desage pray be ascertained readily

by a PHRSH kg BNthe B, ogrﬁ#éreh@a 86y haﬂageﬁeaﬂdnémned above.
severity of the condition bei ng treated. Such dosage

Idebepeie Be Used ét the srextidhe presen 'W@P&@h'%Rfequé@yufﬁff@qiéted into a
dosag®' form PriBF &f SRR ARSI ORI RERBLERSHE PBF BeBMETed with any

suitable pharmaceutical carrier. The pharmaceutical preparations for use in accordance
with the present invention may be prepared by normal procedures using well-known and
readily available ingredients. In making the formulations, idebenone is usually mixed with a
carrier, or diluted by a carrier, or enclosed with a carrier, which may be in the form of a
capsule, cachet, paper or other container. When the carrier serves as a diluent, it may be a
solid, semi-solid, or liquid material, which acts as a vehicle, excipient or medium for the
active ingredient. The compositions can be in the form of tablets, pills, powders, lozenges,
sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosol (as a solid or
in a liquid medium), soft and hard gelatin capsules, suppositories, sterile injectable

solutions, sterile packaged powders, orally disintegrating tablets and oral wafers.

Some examples of suitable carriers, excipients and diluents include lactose, dextrose,
sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates,
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| debenone as used in the context of the present
invention is preferably fornmulated into a dosage form
W@R0I00124603 admi ni strati on. Accordi ngly, the i deb€n@prm09/002478

may be conbined with any suitable pharmaceutica

carrier. The pharmaceutical preparations for use in

accordance with the present invention may be prepared

by normal procedures using well-known and readily

avai | abl e ingredients. In nmaking the fornul ations,
tragac‘baq'ﬁpeg‘élb%n' Sca&uAl |s‘§1|c§“texeﬁwlc‘!i’oér§st%ll|ﬁ§r Q:éﬁl!losé" p@lyl\/h'ﬂ@grrolldone,

arrier, or enclosed wth carrier,
cellul¢s|¢ t Water opyfuBf fﬁetbﬂpﬁll'éos%aﬂﬁé'ﬂw 9la<ﬂ>eﬁaroevlhwrﬁ>évbenzoates talc,
magn@QUﬁ\aétQErrate %\h& '?nlﬁgr%l Bﬁ”Tl‘leefon%ﬁf YlSﬁs @%n %ggi'gbﬁg[ﬁft mcl'uBe Iubrlcatlng
agenta,ct\semeg aagémtisiﬂ emulsifyingi ene suspaigingn agants, hePFQ%QW'\T/\G agents,
S n e
sweelpRECHHR anISF BRORAF soefsS THE cdtipdsdraCof feTindnion may be
formuhitdad(rsosas touprowidei quiek, selatalrmdowsdelemmtelm oktheuastive ingredient
or inaliquid nmedium, soft and

aﬁerﬂﬁﬁﬁ% Fa ﬁez%sdﬂes suppositories, sterile

|nJectabIe solutions, sterile packaged powders, orally

ol SHEAY s hARRGHaH P b 81686 BB Fecve

agentlimatnosdicardentt r ose, sucrose, sorbitol, mannitol,
starches, gum acaci a, cal ci um phosphat e,
al gi nates, tragacanth, gelatin, calciumsilicate,

|debenbige earﬁbe’sbmblrieﬂ@viﬂﬁé)ldiﬂim&, fillees, ;ﬂveyﬂspairuentsi, dgesand/or binders.
ul. ose ce ul O

| th t hyl d
The cFfisp Ayie phERPOLELES WEl a8 theagiRuEls RrtscLly b wsad gepends on
whethlié‘r g%r mb?@dal drligds f@b@'atb?ﬁmgéfedcc&tﬁllyadﬁl thFQiﬂ?l mwcdsacintrdeenously,
upricatin en we I N ents mul Sl
intrapeUigpEAm HAGERRL; ARSI BheNseTy shiiceli Phaghically. For oral

appncaa@ms&ltam@l/aaépafrhm ér'églnatﬁérfbﬁn oTthlé@”’BQQértdd&E@d Bifils, capsules,
he i nvention may be fornul ated so as to provid

granuammwdeé@s@rapﬁew@ﬁ and sywas, i der pArericealaiqRical and inhalative

apphc‘aﬂ@r’i ediitibie afdrPs. affgl %bﬁ:‘hbﬁé' %ﬂs;{u1 éhslidiR, pébél@lmreconstltutable dry
debenone is toxically safe means it can be

prepataf,@as as wellarasniayse Jheddgbanone van &g@qmlnﬁteae%m gustained-release
substéﬂfe\tj%oaﬁscg@fbuthrn"?oé'FOW%d }Ji %ﬁbrﬁw@nmh f! !a&a.ﬁon of agents

ent s ent s es an bi nders. The choi ce of
prometingi |neae§vatmb91faﬁ@e§kas Aed | aggs suablgm@gnpsrautanesys application

prepaPRiohs € #ofROERHISrePlrations that can be used orally or percutaneously may
produce a delayed release of the compounds. ldebenone formulations are e.g. described
in several patents, for example in WO 99/07355, JP11116470 and WO 2008/019769.

Preferred formulations for use in accordance with the present invention contain 45 mg, 60
mg or 150 mg of Idebenone in a film-coated tablet containing lactose, cellulose,
croscarmellose sodium, PVP (Plasdone® K25), magnesium stearate veg. and colloidal
silicon dioxide.

Other preferred formulations are idebenone-containing wafers defined as fast
disintegrating oral film form products for the delivery of idebenone or orally disintegrating
tablet (ODT) containing idebenone.
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whet her the nmedicinal drug is to be adm nistered
orally, via the oral nucosa, intravenously,
WO nawapsps t oneal ~, i ntradermal ~, intranuscul ar PET/EP2009/002478
intranasally, buccally or topically. For ora
application suitable preparations are in the form of
tabl ets, sugar-coated pills, capsules, granular
powders, drops, juices and syrups, while for
parenteral , topical and inhalative application

In a fitHer ?Péf@rré&’%ﬂﬁ)o@fnﬁ‘erﬁoldébé%}% maly PReAhiRIR%ere8 & tbMbination with a

reconstitutab ry preparations as well as sp ra¥
secongiHbetapeutic) agentc mherrin Said ﬁe@gngr thgrapgulic agent is pre erably selected

from Sylﬁt:géd?‘ﬁ& E&bﬁ@s lféﬁbsﬁﬁ fﬁﬁae @ﬁr@&rﬁééﬂ?ﬁe fZ‘i’”’%cﬁf urh" &uccinate

er opt onal 1on O
(solunnﬂdm@h ngpf@mwat(palnow ) thechs laren romlsame@ unt laMIIDe patients for

treatrr%% Cyf aﬁﬁﬁ%%aﬁﬁgl bﬁg;h@féc@ qp@él@%‘ﬁ?”ilkfvﬂégs benone may be

preparati ons used ora or er'cut aneous Yy
adminisigredriodeomebinatibrl @itk canyemedication uslae lodhfpd&ma@nts to treat DMD-

osod g LETNT GBS 0 B8P iy 65 Wy 480G

2008/ 019769. Preferred formul ations for use in

ceneREROHATE, S REVRL ER, s ELB 5 u;t?@%@br%paratew o
sequentallyainorde tb aetabseprecent thé disease syrap@mnel Theskvosandive gents may
be pr@ﬁd&ﬁﬁg@ d?)é%g@%s%\ﬁrna npea?elﬁg @%&ﬁ gagﬁ%rm‘a%%on containing

at lea§t<Urmdfaﬂié thSadrve dgéatdenone- cont ai ni ng waf ers defi ned
[ oral fllmformproductsfor t he

s fast in
The fQi'@Wi"\Qe‘?’S?”Eﬂeﬁ {‘j’é‘gﬁﬁ H%tg?}? R VPR si nt egrati ng tabl et
(ODT) containing idebenone.In a further preferred
Exampi@edi nent, | debenone may be admi nistered in
conmbi nation with a second therapeutic agent, wherein

criad o BRERRNE Y AR PalHEdb B SUSERRERAciBH 5k66ny com)
patierfi waet disepseetim & aloubke-Rihds piicebo-controlieat eandomised parallel group,
e 5 R S 53 LB 8 ¥ s e
treateurmtrana@den_@ne agrdplavetsd ovieeak pessd of isgewesks. Afmk&bwnmere mformed
consE R SR s 1S TR I el BB R patens
who n@ﬁgﬁ% QF&@&ﬂbhg’biﬁwltéﬁa Weke éMbildd atahe ,sumsft@nble@mkieaadomlsed to
daily t?‘lcgatmelniJ E)fe ldebenone (150 mg, 3x daily; total daily dose of 450 mg) or placebo (3x

daily). Efficacy was assessed at baseline and at weeks 26 and 52.

A total of 21 patients were enrolled, 13 patients were randomised to treatment with
idebenone and 8 randomised to treatment with placebo.

The inclusion and exclusion criteria were assessed at Screening and confirmed at Visit 1
(baseline visit), prior to first administration of study medication. The following inclusion and
exclusion criteria were used to decide on the eligibility for a patient to become enrolled into
the study.
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| debenone and the further active agent can be used
si mul taneously, separately or sequentially in order to

W0 p@ati2ep3 prevent the di sease synptons. The tweCBEP2002002478

agents nmay be provided in a single dosage formor a
separate fornul ati on, each fornul ation containing at
| east one of the two active agents. The follow ng
exanples further illustrate the invention. Exanple 1
Ef fi cacy of idebenone on respiratory paranmeters in

The idesiéRend werd: ar Dystrophy (DVD) patients was

assessed in a doubl e-blind, placebo-controlled,

random sed parallel group, clinical trial conducted in
*orratieNiigR—J6i eresef agemtdime ofivrolEi&ént s at age 8 to 16
JEALR Wwere treated with idebenone or placebo over a

period of 52 weeks. After witten informed consent was
eohprasers Of cardideeinpalvérnant/dystunctien, pdefinedtbysabnormal peak systolic

1t/ I ' ' wh t th t I
PN B Senr BV BB RR A 06%at t he ot by contr e
oambng&ng@n?isgdostm orail:brwlat r(%mt e nframé H@kahwmoﬂagle(n%(gieletion OR
X : ose r acebo .
(LosahriSle histtoPhR. pilai’ ot SabclE, bicp Sy B S Bonsistent of
wegpigaldomand 52. A total of 2 1 patients were
enrolled 13 patients were random sed to treatne

1 AniCHEUA BWEORRTICaS BRI IFAATBENE (el FRasrte ALEORORE) for DMD (or
Pl #5LRAner TR daBE) YPE OboRBEMRXR lﬁ%d?éétl‘éhv AbsayeahEst be stable
assessed at Screening and confirnmed at Sit
( b&senangedy b snanths prErdP iInQusion st admi ni stration of
.St i Ok T L.owi ng..i 1S i
coiE i SFRRICAENE R on'{oF DD oBdhciitel CEid T Sbaf (B blocker, diuretics)
el dagabe iniusy bestakde fLnchanged) @ mertbawrientconflgsionnt o t he
st iteri t 0
yeéééjstygseprbﬂgé lfg;%r%u&ég‘e lgerrﬁ)re% %ﬁf upﬁé}l ||r$\B srscggee r\{\eﬂ\ﬁw 15% of first
caas,tneasmemtvs:dore(stftdmwhuerisum,Sccmzfnlnge‘dslb)y abnor nmal
peak systolic strain in left ventricle (LV)
inferol ateral wall

The exclusion criteria were:

symptomatic cardiomyopathy or heart failure

e asymptomatic but severe cardiac dysfunction on baseline (Screening) evaluation:
Fractional Shortening (FS) < 20% and/or Ejection Fraction (EF) < 40%

e Use of angiotensin converting enzyme (ACE) inhibitors

e previous history of ventricular arrhythmias (other than isolated ventricular
extrasystole); ventricular arrhythmias presented at Screening

e previous (6 months or less) participation in any other therapeutic trial for DMD

¢ use of coenzymeQ10, idebenone, creatine, glutamine, oxatomide, or any herbal
medicines within the last 6 months

e history of significant concomitant illness or significant impairment of renal or

hepatic function (serum creatinine and GGT greater than 1.5 times upper limit for

age and gender)

¢ known individual hypersensitivity to idebenone
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confirnmed diagnosis of DVD (out of franme dystrophin

gene del etion OR absent/<5% dystrophin protein on
woneolietshs opsy, clinical picture consistent of p¢yEPB®/002478

DVMD) if on chronic glucocorticosteroids treatnent

(defl azacort, prednisone) for DVD (or any other

di sease) (i e concom tant nedication) dosage nust be

stabl e (unchanged) 6 nonths prior to inclusion if on

chroni c nedication for DVD associ ated cardi omyopat hy

The f@lﬁ@%@ SelghiHéﬁérL&%riQ'%?QSeﬁ’ﬂéﬂt be stabl e

months prior to inclusion ability to
provi de reproduci bl e repeat OQMI upper |inb score
owi W of angop\sstigational deigeatherthan dheostady medigation dumeg,the study
velsidy Screening Visit) The exclusion criteria were
synptomati c cardi onyopathy or heart failure
easadmpinstrationc obACE smikitars car di ac dysf uncti on on

POl Siyb BB sl i e Ro WY pef geygBpnBsytomati
anigaant failgien converting enzyne (ACE) inhibitors

previ ous history of ventricular arrhythm as (other .

o] RO R Rt BHeRatE, Aunce e Aty BABE Aoy OB g signifcant
ar ddiyddya FFgraeliend Rhededhg SRR 2Wh, 61 §¥tRNFrdcloNPEENS < 40%
or less) participation in any other therapeutic trial

for DMD use of coenzymeQ O, idebenone, creatine,
Idebe@dnél @48 foemulatedt &7 @6undibicHVEx BRage, fiebbated efangkitatiet, with a 10

i a2 oSBT bt e S Lo Sl S, MEfhcrystatine
CellulésénCrossanekasensedieal iPovidena (Hiasitne® &bk rMagrassiun Stearate and
e L S e ——
performeti with zelhighishabi graredatore rfokoweer by defipnession on a rotary tabletting
machine and film-coating of the cores in a perforated pan coater. The composition of the
placebo is based on the composition of the 150 mg film-coated tablet. The drug substance and
the excipients have been replaced by a mixture of lactose monohydrate and microcrystalline
cellulose. The composition of the coating remained constant. Placebo tablets are
manufactured by direct compression, followed by film-coating.

Both idebenone (150 mg) and matching placebo were administered as an oral tablet. Patients

were to take 1 tablet, 3 times a day with meals, for 12 months (52 weeks).

Pulmonary function testing was performed by one clinical evaluator (physical therapist)
with longstanding expertise in the assessment of children with neuromuscular diseases,
using state of the art equipment and methods. Testing was done with the patient sitting,
with a standardized order of testing. Lung volumes (FVC, FEV1) were measured using a
handheld Koko spirometer (PDS Instrumentation, Louisville, USA).

Maximum inspiratory (MIP) and expiratory (MEP) pressures were measured using a
Magnehelic® manometer (Dwyer Instrument, Michigan City Ind, USA) connected to a
mouthpiece. Peak expiratory flow (PEF) measurements were performed using a portable
peak flow meter (Mini-Wright peak flow meter, Clement Clarke International). For all
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use of any investigational drug other than the study
nmedi cation during the study period admnistration of
WQASHIpdsPdHi t ors  progressive cardi onyopat hy dupCTgP10a%002478

trial, with patient devel opi ng synptonatic heart

failure progressive cardi omyopathy during the trial,
patient asynptomatic, but significant decrease of
fractional shortening (FS) to < 20% or ejection

fraction (EF) to < 40% | debenone was fornul ated as a

paranietéts ‘i‘hé’h@ﬁ@é’t%l@ﬁ%ﬁi thrbé lcBhsRaiP8! retiopdIags Wak! &ed iWicbhpliance

a 10 nm di ameter, containing 150 of 1debenone and '
with @ﬁw%wbmﬂ%)@mﬁi\le_eﬁmﬂr@?@_c'?Wﬁ@PI peletge (Alf)osAmerican Thoracic
Socie%/glzrgﬁf?@? i BRECHRAEIN 08R Y 58a0G7- 4 Ph@sdone(r) K25),

sium Stearate an i'l'Tcon Dioxl'de as exci pi ents.
The tablet is manufactured by a wet granul ation

. ' L.ah- nul at or,

Pumdif EnSudtEles BdTel oA @IaNL) B 00 achi ne
o aFofcéd vitaloapacityg FYC)fltjle cores in a perforated pan

ater.. siti.on of the placebo is based on the

... Th
y gg%sgivg?l&%pg‘%gﬁ%é’ri‘éﬁte filmcoated tablet. The drug

o SEGZEARBREIrADY VoNEnE K1 Be&IHaSFERMe(Lpeen repl aced by a
m xture of |actose nonohydrate and m crocrystalline

* cBEYU(bs¥reditted) conposi tion of the coating remained
- I fact d by di t
o CPOSH Ir_atcﬂ,ﬂg\gﬁfgmgjﬁﬂ‘f are manufactured by direc

conpr essi on, y filmcoating. Both idebenone
o (R&&k expiratory flowt(Zhpregickedicebo wer e adni ni stered as an

of,.al. tabl et.. Paiients t ke 1 tablet, 3 tines a
*d 9*%@?‘3.?&310& E’feéﬁupfzmg’m%@b{’gz weeks). Pul monary
o fMagiad mspiratonnBressarep@s basdiated)oy one cli ni cal

eval uator (physical therapist) wth | ongstandi ng
expertise in the assessnent of children with

For pébkuépassylfiel sbnvers@sfromsinBgsitataluet (inhetery to '% predicted' was

equi pnent_and net hods. Testing was done with the
perforg'%pitgﬂhe§cp|l[owlqgfq%tlpﬁ. a standardi zed order of testing.

Lung volunes (FVC, FEV1l) were neasured using a

hgpedk ekslralert fow pup2Bet £288 PR&ghtst r unment at i on,

L %Igﬁ/ |Jn|c|m’ USA) .

according to previous publications (Godfrey S et al. (1970) Lung volumes and airway
resistance in normal children aged 5 to 18 years. Br J Dis Chest; 64(1):15-24; Quanjer PH,
et al. (1989) Compilation of reference values for lung function measurements in children.
Eur Respir J Suppl 4:1845-261S):

For maximal inspiratory pressure (MIP) conversion from measured values (in cm H,O) to
'% predicted' was performed by the following equation:

“‘MIP- 27,020 - (4,132 x age) - (0,003 x height x weight)”
[age: years; height: cm body height; weight: kg]

according to previous publications (Doménech-Clar R, et al. (2003) Maximal static
respiratory pressures in children and adolescents. Pediatr Pulmonol. 35(2):126-32).

10
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Maxi muminspiratory (MP) and expiratory (MEP)
pressures were neasured using a Magnehelic(r)

woranoiresees (Dwyer I nstrunent, Mchigan Gty | nBCT/EBA)N9/002478
connected to a nout hpi ece. Peak expiratory flow (PEF)
measurenents were performed using a portable peak flow
nmeter (Mni-Wight peak flow neter, C enent d arke
International). For allparanmeters the highest val ues
fromthree consecutive recordings were used in

Effi ca%_yﬁ'ﬂ?' idBBESord WasCHblefhirdPip! thehpsraletéseliA8B i@ as changes
oracic Society (ATS) (Anerican Thoracic Society. Am

betwegnRaasslipe cang @gr ef iegtmeny4(at1week £2) andy cempprisons were made
betwedh!id8HHoNe freBdd 4HY d;SlSééBd“tGedt@&EHS]@@i?t he foll ow ng

parameters: Forced vital capacity (FVC) [L] Forced
The ahqugl d@acii@@m ¢limigalr tegting eﬂilOWSoﬂ@em%bktprlﬁgat r gny dmprgvement on

resplrbf(‘)r} at ory F I o%&é@'}tig % f(es/‘El Eﬁ%%ﬁé‘??%f”&%&‘t( %

pred| cted) Maxinmal Inspiratory Pressure (MP) [cnH20
haxi mal | nspiratory Pressure (% predicted) For peak
Examble
xprratory flow conversion from nmeasured val ues (in
Liter) to '%predicted was performed by the follow ng
Idebeem@tmmnves fueetionsk pspirateny paracweters 4zpatienis with 8N
hei ght" [height in cm according to previous

To asBedd difiddd g(l'ﬁ?'déb@ﬂgﬁé ?d’m%r@@ éérly f éﬁg 0 reEHfr‘&oY;Pih%@éieﬁEWin DMD,

arrway r sistance I n norma ren a
changgsdn feakrexpivatorCiiewt (PE@(ar»d m@surrm |nsgfatqne|pr¢aaurea(Mtﬂ) between

baseln?wéga%%)wm géﬂd 8'tr tmreﬁ %kaﬁn&&eﬁﬁl'n gsanE%e cHQﬁgegufgﬁ idebenone

unction neasuremen dr en espi T
and placebg 4B EE1CENparEdr Ama&hlovml iniTabjg A apatigntp ooddelpanohi seyprisingly

impr09@§Yo$rb%k@BaIJn9é¥éE? %f‘)%iﬁgalf{/?‘}oq%satiéhtg &Wdié'ggor{eothe peak expiratory
flow was higher at week 52 compared to baseline (indicating improvement of respiratory
function), while the peak expiratory flow of patients on placebo decreased over the study
period (indicating a worsening of respiratory function). The difference for the change
between baseline and week 52 between the idebenone and placebo groups was
statistically significant.

11



"% predicted was performed by the foll ow ng equation:

"M P- 27,020 - (4,132 x age) (0,003 x height x
wowrightded3 [ age: years; height: cm body hei ght ; PGEEBIN9/002478

kg] according to previous publications (Donenech-d ar

R, et al. (2003) Maxinmal static respiratory pressures

Table 1 Efficacy of idebenone compared to placebo on parameters of respiratory function in DMD patients

in children and adol escents.
126-32) . Effi cacy of

Pedi at r Pul nonol .

paraneters |isted above as changes betmeen basel i ne

gind endof treatne : s ang = wer e
‘gade Het ween i debepone treat ed and pl acebo treat eg

gubj eqt$ The abovp destrifedsxlimica@l t®stifg & ljows
£he mgnif oring of hny idprivedentS onSresBirafor s

aramgt €ts in DVD patients as the result of the

deberjone treatnenf. Exanple 2 |debenone inproves
8unctijonal respirafory par arret:;erswl nvpat Poent @ WICH“

oVD. To ass@s ebf cacysof 4 deberpnedt o Pnpr&ve Rdrly

& gns of_ure a% ry in§ufficilency i@ DM3, cBandeq in

eak dx .r atsory | pw ( REF) an@ maxi ngl i fspi fat of y
pressyre .,,(M P) betjveen baseline and week 52 (‘end df
&r eat ntgnf,) was detprm r@d &ndy helch@nge® fofg O
§deberon§ amS pfacebo gcpougs @Dn’par e@ As shawn & n

dgabl e |1, pat ment’ﬁs bn i dsbe&one, su; prtoS| ng,l y mprdved
for bdth par Anet er k. Spsci Nicgdly! fﬁr p®tients bn
iwdeberjone the peak| expiratory flow was higher at week

confpared to basglineg_(igdi gatifng iL,nprgvengnt of

Bespirlatory functipn), $hile the Heag exp ra@ory"’fl 0\%

f pat|i ents @n pl apebo decfleased Pver the st gdy Pperi ol
gi ndi dati ng & war skni ng3of or ei rat ofly fwnct eon)< [Thed

ifferlefte f@r the| charfje Ket Weertbagel i Ke aRd vgk 52
ﬁetvveen'ghe i debenpne and pl acebo groups was e
Statigtiggal |y sign|ficat. Tablp IBEfLicay off & s
rmdebenjone compafedjto p‘PacE;bo n :@argmstas g o £
&espiratory funéti pn i rboDNB pat i ettt soDat & repf ese [

al ues at basel i ne| and cendNof I redt nBnt ek 52% as ¥
@el | ds the conpar|son for“the chdng® betwee¥ ba | i e
and week 52 for i debenoge and opl agebg treat ed padi ent?g
Besi rfat ory gar gref ers Bas i rﬁ (3L) c,Wée@ 52 Lhafide 19
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35(2):
i debenone was determ ned for the
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| debenon Pl acebo | debenone Pl acebo | debenone Pl acebo e
N=8 N=13 N=8 N=13 N=8 N=13 Respiratory function: FVC
WO 2§ooa248 O38 2 19 0 58 2 08 0 59 2 33 0 GFCODERH09/002478
29 0 14 0310471 FVC [%predicted] 80 6 28 87 76
5 2558826 3711753 247920 11 0- 12 6 4
0 793 FEV1 [L] 170 039197 059181 052208
071010 027 011 0 37 0 484 FEV1 [% predicted]
819 2968765 2394815 3580745 2388 -014

The s%n’% s@e@sin@ irgpr%vér'%nt gﬁ%tﬁ%ﬁhé Wé%rd’etéétQBYe[fbf men&ha?ﬂég between
baselloes@nda wepk &20nofp@ak F@éﬂt"a |ﬂoau @rx rerssgqv amtr@ peecentage of the

precic ¥glys® TR Sltréned ) W%W%&éﬁéa%%aé%"%efi% Bgaggrgne aroup

was smlswllymfementmrmmemc@o argup9 -2 5 66 -7 33 130
0 173 MP [%predicted] 45 0 18 69 39 2 15 89 44 3
16 66 44 1 1338 -08 7348 13 0 0 142 Data
In additigy, des patients opadebespaadibe chaxinumtinspirafg préssuce @MIP) increased

(expre\slsigéglna Cﬁeﬁﬁché%#g%:: rﬁﬁbérﬁ@%f@rﬁ@g%%&% glre\é}ré%t;d@nogl indicating that
idebefhane treatpd DMDrpdiientseereri aldadrgeloimeptmtdrypﬂoareeﬂmsgchmms was clearly

difterdyf MBS B T pig oo MR MR T BTSSR S Bafcent ot the, predicted

value} petientsaorg eie]lfblehmmckmed ibyes. &ﬂ’ﬁ% 8k lwhi@ plaﬂehtp@@Kolacebo declined
XP ow,.e s t e rc
by O i 0 e R JENCAPGG T fHeaTReH FeGendne ep; gnctonal

respirghapaiaaietérer the i debenone group vvas st atistically
different fromthe placebo group. In addition, for
pati ents on idebenone the maxi numinspiratory pressure

Changdd M FVC FREed; (REditeds ai\as aid PEVeI%H | Véi‘jldfté@b.ﬁioh idebenone
treatmoe\a?rwérgeno?zdlf}(verent rérﬁaglggenbto geear\tlmoe%t ! Irr]mOI agta talt nb%sellne in both groups
these parameters (restrictive lung volumes) were clearly less affected than peak flow and
airway pressures. This is consistent with previous reports that showed that in the course of
DMD disease changes in lung volumes do occur later than changes in more direct
measures of reduced respiratory strength (Hahn A, Bach JR, Delaubier A, Renardel-Irani
A, Guillou C, Rideau Y. Arch Phys Med Rehabil 1997;78:1-6, McDonald CM, Abresch RT,
Carter GT, Fowler WM, Johnson ER, Kilmer DD, Sigford BJ. Am J Phys Med Rehabil

1995,74 (Suppl):S70-S92).
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I debenone treated DVD patients exert a |arger
inspiratory force. This change was clearly different

wo canamipicacebo (Table 1). Wien M P was expr esseBCBEP2009/002478

Clai

percent of the predicted value, patients on idebenone
i ncreased by 4.813.0 % while patients on placebo
declined by -0.8 7.3% clearly indicating the
t herapeutic potential of idebenone on functional
respiratory paraneters. Changes in FVC FVC %

edi cted, FEV1 and FEV1 % predi cted upon idebenone

eatnment were not different from placebo treatnent.
In fact, at baseline in both groups these paraneters
Srestrl ctlve | ung vol unes) were cl earl y less affected
qﬁmnaggl{orf F@Npmygxms}dlﬁf dreatrpent ofrfgspiratery iliness (respiratory
GRIARhSEISCAHA/I LR By P a hﬁfé@ﬁFa?dHiﬁiph?hOV\’ed that in
the course of DMD di sease changes’ in | ung vol unes do
occur later than changes in nore direct neasures of
f r n
@éﬁl@ﬁ% ré?:E’BHRrg}n gc? ycl?ﬁH ?aﬁ?ﬁbr’élﬁaﬁ{é ﬁﬁg&@%‘a‘h ﬁ}dg‘)tropthls Duchenne
Mussulpp ystrerhyREMDI. | 1997; 78: 1-6; MDonald CM
Abresch RT Carter GI Fow er WM Johnson ER, Kil mer DD,
Sigford BJ. AmJ Phys Med Rehabil 1995; 74
@daquppme g:chrejgg)to Claiihrls whergin gteemuaeulaodystraphy is Becker Muscular

)and/ or treatnment of respiratory illness

Pryespl ratory weakness and/or insufficiency) in a
nmuscul ar dystrophy. 2. |debenone according to claim1,

r
1SEbHe BB B A HLRIAERNS 4 SuBHARFU BelbiSGH Bacministered
wha desage offrami Sang/Bg/ddy ¢ 60pig/kg/da38ecker Muscul ar
Dystrophy (BVMD). 4. |debenone according to any of
clains 1 to 3, wherein the idebenone is adm ni stered

ideb@ndnes ageordingfto <my5)fk|:ta1rhg/1da)4 twhefdn thy kigbelmgne i5.administered
| debenone . .acco ﬂ g‘?ﬁi' f %hal nse 1 to 4, wherein
PH@WB@S%HBW@ Y8 |§? dBOUAR or nore tines daily

over at |east 3 nonths.

Idebenone according to any of claims 1 to 5, wherein the mode of administration of
idebenone is selected from oral, i.p., i.v,, i.m., i.c., parenteral, intranasal, transdermal
or via the oral mucosa.

Idebenone according to any of claims 1 to 5, wherein the idebenone is administered
in a form of a tablet.

Idebenone according to any of claims 1 to 5, wherein the idebenone is administered
by an oral wafer, a fast disintegrating oral film form product for the delivery of
pharmaceutical ingredients or via orally disintegrating tablet (ODT).

Idebenone according to any of claims 1 to 8, wherein the idebenone is administered
in combination with a second therapeutic agent, preferably selected from
glucocorticosteroids and from therapeutic agents for the treatment of DMD-
associated cardiomyopathy.

14



6. | debenone according to any of clains 1 to 5,

wherein the node of adm nistration of idebenone is
wa@eteaesds fromoral, Lp., i.v., i.m, i.e., paP€NERI0aY/(02478

i ntranasal, transdermal or via the oral nucosa. 7.

| debenone according to any of clains 1 to 5, wherein

the i debenone is admnistered in a formof a tablet.

8. Il debenone according to any of claims 1 to 5,

wherein the idebenone is adm nistered by an ora

wafer, a fast disintegrating oral filmform product

for the delivery of pharmaceutical ingredients or via

iebiengneliaseardingrtatciaiy 9 ahesein timpglucocortqcgsiespigmare selected from

BEEREAN Rl 2] eoduoanal sha dTREEAL 1%, cecond

t herapeutic agent, preferably selected from

cocorticosteroids d fro j C 0
HAbEREs eREdtAnGi 8 i S Bl he ARG Rt 1€ reatment o
IDMbDassostated ceardiomyopathg | arensdectal efran PACEB€nhibitors, beta-blockers
%Igcoco.tocosteroids are selected from
2 0Fprednisolone-21 sodi um succi nat e and
defl azacort. 11. | debenone according to claim?9,
wherein the therapeutic agents for the treatnent of
DVD- associ at ed cardi onyopathy are sel ected from
ACE-i nhi bitors, beta-blockers and diuretics.
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