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Throughout the specification, the term “pharmacoresistant”, and variations thereon, will
25 be understood to relate to a condition where the patient is not responsive to
pharmaceutical treatment at all;
the term “refractory” will be understood to relate to a condition wherein the patient
becomes progressively less responsive to their medication and, in the case of epilepsy,
suffers from an increasing number of seizures; and
30 the term “intractable”, and variations thereon, will be understood to signify difficult-to-
treat or treatment(drug)-resistant and thus encompasses both pharmacoresistant and

refractory conditions.



5 patients with tenporal |obe epilepsy (Kwan et at, 2000; Mhanraj et
al ., 2005; Schm dt et at, 2005; Stephen et al., 2006). Although the
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extensiv tudj e 10 qrul t.i ans ort.er

t ransport 55[? &erﬁoéjtg?"wc’l?%ﬁ ?ff“ céf’gl ?rﬁﬁftﬁlbceig%%fglheﬁ% PRRgms
( Pot schkan @tfe t?datmen?@p%)xleﬁ.@t(ﬁsﬁh& @hl.d00o4). A@Qﬂommd?ay mdnﬂﬂd@tf anbpxlepsy
2001b; Rizzi et at ills et _al., 200221 a cur. Pt
popul ar HFEeth deingt .@cqm%%elweﬁ”@%p?féy& GratEe HWﬁg tgpfqu}}gore antiepiloptic

(" mul ti dradged AEﬁ% L ARSERA! RlSatdd dbRETHRE RitckBibity sk HBRQUGEI70%)in
induced by Tepetitive seizure activities |owers 'AED concentration in

brai f i ntratients with tenposdl dobgreailenshiK v etead., 20005 Mpdanraist 8- 4008 Jokimast cbt
at, 2005 L%P? r §§h| es a?()%@ﬁégvm%ﬁ{?ﬁ%h Qhe %Lu(lj?es 2&99?@601’1%&1% dind6d ﬁé

2005) Seveéra ave S such drug effl ux transporters
i ncl udi ng:hﬁ’myicymsupﬂantbeeam roPfglfy ondekdDiRi) dmgebfﬂmtﬁenwomrsmféhmﬂﬁtm@m@g

" escet oa BpaRgs LR hane Bhdte U0, BRI SR EERISARRAdy bl

epi | epsy ifdfeamt edle.dH-glycatdObin (RepahABCEH1 @rIMDRwQ&m mb@erteasivey stadied

2005b; Schmi dt et al 05 Furthernore, in | ept ogenj.c hr
tisdbe fromidue; E?’Pcsgoﬁrtﬁ pﬁ)"?&tr 8P r BARI R ¥ yeﬁgyxengﬁo{lcs théfuding
over expr eo%ﬁin%m;otxseaexgba éPSEb'élﬁ(hCé"t We, DO PRREKIEN & all, 00 L iPdGchka et al.,
P-gl ycoprotein (P-gp) an nbers of the mul tidrug resistance prot ein

( MRP) farﬁqoirbaslhé’ﬂeh%l REE2: Sllsckt ab20RAP2 has been reported (Aronica et
al ., 2003; Donbrowski et al., 2001; Sisodiya et al., 2002; Tishler et
at, 1995). Overexpression was found both in brain capillary

endot heI i Ial facteh learrdnt gopdlar hypothesib it dresdxprassion p£drug B@B}X émltrdﬁug”)

astr cytes and astrocyte processes, t.hat en t
cel I and FSREF fsoﬁttfg' baalgﬁﬁp]?lﬁlﬁ'c?fdo R lﬁél??éﬁ bS’ #e? ory epl %p%t}ecsz
brain tl slsWers( AEDNdo@8en@hticit in BAGS intéstitial dhaidetndbontri@O&4to drag abxistaice

051 ot nelEait ot SO0E L Bhendt i gl a0ty Toechet el 20050 SRt i B 24P5).
2004a; VotdeR sidblics ha®0dbBivn tRatdRch Sr@VeEiex Riepsees, llﬁclﬁ&idgwb@ydo@fotem

cells, neurons, and glial cells. P-gp. overexpression, particul

endot hel i @rercer MDR edpd) membery of (thg anliihiug teststrars Aratin dVRGS fﬁmﬁh fﬁe
brabp to (Iing'ex?{egét%g inhgﬁrrg E}{fe@&tetdnﬁalﬁtﬁtsﬁie%p%ahe%ts%ﬂ@ﬂ@dh@ﬂfy‘ fHuBcrAbt

concentration ic targets. Becau ﬁbtrans orters
such as Repjlppamn@wires aboolf)@ﬁl Laschércbé ak ad098a;dfoselren gsala 2083 Sehrmids st al.

over expr such .ef f ran r

Ry exniaf et i ohiold A BRATAEDE o, bfen N Bl ﬁgﬁ?@%ﬂfﬁﬁ
intract abé;ﬁleﬁsyl, bﬁmyre(qbfmmnecbf Rlveral 200klrud oswshenrtergtinelhding ’,Pegﬁra)protem
5Lscher e

uncont r ol e%’) é’ﬁﬁi F@%@ﬁ“é’i &i‘g F%S‘St%ﬂ‘f% %?erﬁ%? @M@% 2 ?Pé‘?‘?y:ﬂleﬁnc f

bodiky i NVRPE, hab BE¥NOREMEIAQIABEHiE2dt 2BNTOIBS YOthbRWkE et efma()(llmSEkbdlyaladal
soci al disabili tbf/ (Sperling, 2004). Most patients with r fractorhfﬂﬁaé

epi | epsy #08: Lis e%?‘aﬂ%t’ 1?%)*5@%??’8?&53109 wrstfoud both i Wemcapiiaghindat
fact that.dy g‘%g? fgl[rrﬁﬁl% lﬁ&fd—@ 1rgba{rf'1§1r %B)%hﬁ@s&é@te@ KR Rs@dcyR procedRR0;
Si sodi ya,

I's nu % of” resi stance argues agai nst

epi | epsy - thadersbehtinthe eandotheling cél mﬂe@ﬂnfrihbltedfm%BB Shupsios. Iashunwa rafipgiory
cause of %{’F{J@B&"neﬁés%%gﬂkon%%' aﬁsé_og% dA%icQQeé@g) EG’(E%I S RORSRSSh 4 c

and possi Bl'y Ad ani sis (Sl epsy was t
firso CNSSHodigy ciat Z002; Vishletetdi. ulﬁ%ﬁ sk sieHne i tha spikeptio cit htagm(van Mhetlﬁ

crhenced SXELSESLSR 8y oSSR A0 SHR0S ESal PP FBhl

cells, neurons, and glial cells. P-gp overexpression, particularly in endothelial cells, may

lead to increased extrusion of drugs from the brain to the blood, preventing the attainment



Al t hough the multidrug transporter hypothesis of intractable epilepsy
is biologically plausible, it has not been proven (Loscher et al.,
2004; Si 50\95355’08/0 93’3) Despite the fact that high P-gppgmrﬁg%])&@ozhas
been shown I'n eplil'éptogenic brain tissue frompatients with
intractabl e epil epsy, adequate control3s are lacking, as it is

i npossible to conpare this tissue directly with tissue frompatients
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insufficient concentrations of its active netabolite at neuronal
targets (Marchi et al., 2005). In the rat, which does not convert
oxcar bazegitisigh Otht | e atiBRg eRiddor{et OrydblGEHY of GAtratble hﬁlepay ii0 Dicddgidalle
P-gp inhibitor verapam | significantly potentiated the anticonyul sant
activity peusghle, df B%?ZQ% ibgen pogven (Loscher et al., 2004; Sisodiya, 2003). Despite the fact

that high P-gp expression has been shown in epileptogenic brain tissue from patients with
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30 intractable epilepsy, adequate controls are lacking, as it is impossible to compare this
tissue directly with tissue from patients who respond well to AED treatment (because
these patients do not need to undergo surgical resection of epileptogenic foci).

Consequently, it is not clear whether the increased P-gp expression in patients with drug-



in the pilocarpine seizure nodel (dinckers et al., 2005). However,
it remains to be determ ned whether P-gp or MRPs are endowed with

i denti cal fini or S-licarbazepine and R-I|icarbazep ve "
now unexpe‘g{)é%%g%#scover ed that S-licarbazepine is no?bgﬁ%ogés/@rogb?e

for P-glycoprotein (P-gp) or MiultiplegResistant Proteins (1VIRPS).
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W have al so unexpectedly di scovered that rnhibitors of P- or MRPs
do nét i rle2ed)aecertlyiepdsted battnombineg drratopent VoW voranamal #pdi ggla& gregdy
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central and peripheric nervous System disorders, affective disorders,

schi zoaf f 8EDp veneti sseendatysto the selriim ehageridlacking ffscheh wapnaghl. Following
di sorder sy, gﬁgﬁu %( gﬂhﬁeﬂ LGS of &%&Un%‘aﬁl{;!ah&ni)%ﬂ veRdai® HhPRBDB Summers
pai n-rel ated disorders, sensorinotor disorders, vestibular disorders,
and ner voetsl.f 2094}, Sumnedrs erahtwenhen forted egmbinnatians vé AERY apdserapasghiarpther
di segses. rai.ng to aspec f . [ ' re i i ded
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manuf act uleseifer & alp2l0Say)yent for treating a condition selected from
epi | epsy, central and peripheric nervous system di sorders, affective
di sorders, schizoaffective disorders, bipolar disorders, attention

di sor der SOx@%’dz@ﬁiﬁ{e HasSiefl @E& eithetl fmaﬁ&h&a@%ﬁn@aﬁ:nw @&@pﬂﬂ irEpatients
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From one Eiefritar: B FredReleicdbdh Rt ol it VoRe S8 S Enan es
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wi t hout the need, for .
Recently,qicarbazepine (10-OHCBZ) was suggested not to cross the blood-brain barrier

by simple diffusion, namely being a substrate of P-gp. In fact, the level of expression of
MDR1 was found to be inversely correlated with 10-OHCBZ concentration in the
epileptic tissue (Marchi et al., 2005). It was concluded that P-gp may play a role in the
30 resistance to oxcarbazepine by determining the attainment of insufficient concentrations
of its active metabolite at neuronal targets (Marchi et al., 2005). In the rat, which does not
convert oxcarbazepine to licarbazepine (10-OHCBZ), co-administration of the P-gp

inhibitor verapamil significantly potentiated the anticonvulsant activity of oxcarbazepine



10admi ni stering a P-glycoprotein inhibitor or a Miltiple Resistant
Protein inhibitor. Exanples of heart conditions which are adversely
af fected jnistration of verapam | include: Br L@
second ang%?tﬁp(%éﬁ%gggr ee atrioventricul ar bl ock; heart fpg?%ﬁﬁ?‘{eo;%&%z
Wl f f - Par ki nson-VWhite syndrone; patierfts using beta- bl ocker
treatnment. Contra-indications for cyclosporine include but are not

[ mted L r0loRibihe BRI AARK I(Rclds & 6 OSRRY! MnelR TbhaL % be
hypertension, premal i gnant skin tesions or curréent nali'gnancies,

chi ckenpodetamundderiptier Pegpt e VR Peara kndowel eyt identicatpdifinityeior S-ligarbazepins
suffering fd'r:[gin aﬁgz type of bacterial or viral infection.

Cont r a- i nd°cat roREPoY probenecid include but are not limted to:
hypersensitivity to probenecid or colchicine, patients under 2 years
of age, bl ood dyscrasias, uric_ acid kidney stones. 25Thus, the

admi rli st r ¥ gﬁveoﬁoﬂsweéa?%%ﬂlﬁﬁév%?‘{( &t %—ap%gaz@amﬁés a4 EbSigte, for
patient spibfyRbplateid (OFPHR Mhithhe REG A apofishsC ARA)C Ak His@RRryObifers
falling into one of the contraindicated categories’'|isted above, and
who is al aposynities fon thefticaimeshel rhermaspresishnicpilprsysand otless congditinsd

peri pheric nervous system di sorders, affective disorders,

schi zoaffective di sorders, bipolar disorders, attention disorders,
anxi ety diWschayeradso wenpaaiihiiscpaied anchhdtced duaiopapdsuce abAicabhzepiond

di sqr.ders, senspri motor disorgders, vestibu ar di sorders, and, nervo
fun(c:itb i on 4l ter iﬁa}to ﬁgnﬁgﬁe(gegye ngf R Jgf&este-nrdh%%g m%Eanfﬁli Rediglation 0
enabl es t$lisarbadepiie cogeidict ipoditivaly 6A1h thetdnbiieedl offlegest dfealieebatginctdrssl y

wi t hout the, need for, adm nistering a P.glycoprofjein inhjbitor or a
Ml ti pl e gj@ﬁ‘g’?%?mnep? BesFimeRRl mofi st Pll%tﬁ%fem{%lefldﬂ%&%} Fgain.
aspect of the invention there is provided the use of eslicarbazepine
acetate or_eslicarbazepine in the manufacture of a nedi cament for

treating Wediayg alsesmetrertedly heroverem thebinkihiters ofRyap op MERssde, netdnferfate
and jger i PRSH itfe rbgéﬁf 8;5& etPoh &P ﬁﬂesﬂgf € ctive Hhdr@flite’ 8r BRI e acetate,
schi zoaffective disorders, bipolar disorders, attention disorders, 5
anxi ety dbdicnerpinenear cpaovere pait n offad ngpoopEtidsi clopaitie: r e¢atmed  of
di sorders Sori . di ers,.vestibular disorders, and nervous
function %l}afrggcé)?elr%srg%[ glﬁlegée}é‘g@g?%’tc?r\tfﬁzegﬁla ag%%?'-i schem ¢ di seases,
wherein the patient to be treated is suffering froma condition which
o or DO kel pore S5 WS Sha e bl 8
i nhi2i t or &liadiBavpiink iapéiate RESh@t RRfe I Db@isRath THI BHTLR PHmipd Ghatdgs P-gp and
cycl osporin ve&a ang I ,E%/fal spodar, biri grgplar , a,pr ogenem d, el agﬂ:ﬁﬂgg,
tariqui daMR5[€R9 reforspfuieditre pdyamtyy 9dminisifation @he HRep po ART 3.
LoAccor di fiect iRRhiRClreAAGLeR o iEr haMEABLOSd: ML ARDPERVRYHnbRC
use of eslicarbazepine or eslicarbazepl ne acetate in the manutacture
of a nediwamsemetftorl diffecaititpdreainpatiants adfliatot evito epllepsyo restedl cod edriphesin
epi | epsy, r | pher.d Qus em di.sor.der . iyve
o sor dor snéF it AoRREA RARAISE UGS B el EBRUPE, B diRFleR
di s@sder satteation elisprdbrss candtiztys disoisrso patiopathjoapain aimd mewspafiid [phin-related
G Sor dor o SGHES, 8PP R GRETREh VEN B A TG 1 AL e QR grons n
post - i schéJgeterstieead Post-isthehRrIA&hkst he intractable condition is, at
| east in part, caused by an overexpression of P-gp or MRP.

According to one aspect of the invention there is provided the use of eslicarbazepine or
30 eslicarbazepine acetate in the manufacture of a medicament for treating a condition
selected from epilepsy, central and peripheric nervous system disorders, affective
disorders, schizoaffective disorders, bipolar disorders, attention disorders, anxiety

disorders, neuropathic pain and neuropathic pain-related disorders, sensorimotor



Preferably the intractable state of the condition is, at least in
part, due to an overexpression of P-gp or MRP. Preferably the

i ntractabl @ tion is a pharrnacoresistant conditio #F :
alternati \ygog% %ﬁz#ﬁsnt, the intractable state of the cgﬁ ﬁogﬂoologozdue
to the patient's being resistant to tgeatnent with a pharmaceutica
which is not a substrate for P-gp or MRP. 8 Preferably the

intractabl.e conditi.on is. a.,pharmacoresi stant condi.tion. e
bt s QSR el fis AR AR REEE Sh:ibn RPRLOACR: abnblf SR
esl i car bawefpistlenac dikedses inciambinces ehed tAs use dfonPighevppieid mhibitoeat 4 ng

said condition. Preferably the 5 esglicarbazepi ne or, . es|i.carbazepi ne
Soetat o iNulgh el A b ony Sl b e D AT Ry SUURE bUREITI bi t or
such as verapanm |, or a Multiple Resistant Protein inhibitor, such as

probenecid. According to another aspect of the invention there is
pr ov$ ded Hosexgmpleothecadmipisirpiionepl fhe B-glyspriatein axvbitor.ecpiraamile sf¥grely | n

conbi nat i i : gL A" i . ad el -dﬁﬂ}ni :
P—glycopf@?g?LEPHﬁFiﬁﬁor 5? %&%ﬂ?tﬁp quégﬁﬁﬁaxﬁﬁ%ré¥%ﬁﬁ |nﬁﬁgf€ppf
in the mesldasprepine of edicambaicpmvmattatedp at pasignt yvdfering Srodh # iheart sendéiimed
from epil . r ripheri . i ;

af fect | ve s ERG S AU BT PLLOTHYE P S G ol G T b
at t ent i orendblsothe gelsgtedacoadéion odicenditbardo ba@uatep afféuticelyavithoanttle need for

neut gpat hi,c.pai n-rel at ed 15di sorders, .sensorj notor._disorders
VestPbul ATHSE R} B EDFRErORG BT QT A RRCdI BIa: PGHer P oo
degenerati ve and post-ischem c di seases. The second drug may be a
drug for the treatment of bradycardia; second and third degree

at ri oventisagplegr ofphegricondisigns Whish areeadvisrselipnffsorqdabx ithes afmipiadon of
syndr one;veHpeAt inPllie B aly AYRL" LEaR Al (HHIC IRk dINRB et dular | SO harf”

current mal ignancies; chickenpox or herpes zoster; renal or hepatic
i npai r merfeilurgyolff:Paskingorh White syrdrome; peiiendd usingf beita-bloeker braiwgnt.
dysg¢rasias; or uric acid kidney stones. The condition nay be an
intractable condition. 25

Contra-indications for cyclosporine include but are not limited to: patients hypersensitive

to cyclospérine, uncontrolled hypertension, premalignant skin lesions or current
malignancies, chickenpox and herpes zoster, renal or hepatic impairment, patients
suffering from any type of bacterial or viral infection.

20
Contra-indications for probenecid include but are not limited to: hypersensitivity to
probenecid or colchicine, patients under 2 years of age, blood dyscrasias, uric acid kidney

stones.

25 Thus, the administration of eslicarbazepine or eslicarbazepine acetate to a patient
suffering from one of the contra-indicated conditions or falling into one of the contra-
indicated categories listed above, and who is also suffering from one or more of epilepsy,
central and peripheric nervous system disorders, affective disorders, schizoaffective
disorders, bipolar disorders, attention disorders, anxiety disorders, neuropathic pain and

30 neuropathic pain-related disorders, sensorimotor disorders, vestibular disorders, and
nervous function alterations in degenerative and post-ischemic diseases, enables this latter
condition or conditions to be treated effectively without the need for administering a

P-glycoprotein inhibitor or a Multiple Resistant Protein inhibitor.



Preferably the intractable condition is, at least in part, caused by
an overexpression of P-gp or MRP. Preferably the intractable
state of t i.tion is, at least in part, due to an 008/000002
30over expr‘gsszi‘}dogyrégéozlg‘é P-gp or MRP. Preferably the intractpgg eTzcoo/n |0ti on
i s a pharmacoresistant condition. W0)72008/088233PCT/ PT2008/ 000002 9

Preferably the intractable condition is a refractory condition. In
an alterngt] Oflj i . t i 4100 LS
anet o PP E o DL AV EBLS S bRl BE o b

phar mac e udcktat orwhliibazepimain the mabgbatat ef f orediRampntdor iRz a Brugfresisifyity

the intractabl e conditi.on is.a phar oresistant condition. ..

Pr ef er abl Cgfmaﬁgni sr#?"%ét gmnee léﬁ?aﬁt ?eé’ﬁgfém Reppheie, ByO'o SR SHisordgs

Pr ef er abl yffdchiee aBdordond, DABRBLMELIOE BSIrdLqr bipsRpi disrdest atentiom disdiders,

second drug, are, admnistered in thg absence of a_ P- %gfq&)&%r otein

i nhi Bi t oranxitt Aisgrdersepaysensiiic pyip ad pavrepghis PRESTCRdHisqEis, sppporimotor

i nhi bi torg;sGHGE StBLIAP AREKIe, ah@ARGRISI Mkt ARCHBRE iRSRESHerddle 1408

invention there i s provided the use of eslicarbazepine or .

esl i car bapaspispkenzie alisgesss, Wherelarthe patidnd o e tiisatgd de sefferet e eondiignt

condi tiong,. uf act.ur f i | al eart

condi ti on%glrc] réaqt&ﬁﬁr (her ~cont :aotf%on gse e%?%gﬁgg%%&?pﬂtgg? ; ceni[tgra and

peri pher i RPankibitsr. syst em di sorders, affective disorders,

schiléoaf fective disorders, bipolar disorders, attention disorders,
i'ety 20 disorders, neuropathic pain and neuropathic pain-related

anxi
di sor der SExaa@i&UTIPAgElyeUprdleia ditdiitoss andadliible RssisahsRiotba hibitod imvbudeous

function alterations in._degeneratiye _ and postischem.,c di sease

The drug ffyafosmrghmewgamﬂev AR, QAR GHRDORRRA (LKAl {FIOAT (R95T6,

t r eat ment ;RfiqRARINCBE N R ant sRMG1BRdoNMigod. degree atrioventricul ar
bl ock; heart failure; or WIff-Parkinson-Wite syndronme. According to

anot her aspect of the invention there is provided the use of
esl ijgar ba&g&&]ﬁ%% arfoilhelr %%fe@%letﬁé A e ARRHALE is bidvRRIRINRAE 0P BsiithiblzeBine
drug to treat one or nore of the
or eslicarbazepine acetate in the manufacture of a medicament for treating an intractable
condition selected from epilepsy, central and peripheric nervous system disorders,
affective disorders, schizoaffective disorders, bipolar disorders, attention disorders,
anxiety disorders, neuropathic pain and neuropathic pain-related disorders, sensorimotor
20 disorders, vestibular disorders, and nervous function alterations in degenerative and

post-ischemic diseases.

Preferably the intractable condition is, at least in part, caused by an overexpression of

P-gp or MRP.
25
Preferably the intractable state of the condition is, at least in part, due to an
overexpression of P-gp or MRP.
Preferably the intractable condition is a pharmacoresistant condition.
30

In an alternative embodiment, the intractable state of the condition is due to the patient’s
being resistant to treatment with a pharmaceutical which is not a substrate for P-gp or
MRP.



30 follow ng conditions: uncontrolled hypertension, prenmalignant skin
| esions or current malignancies, chickenpox and herpes zoster, renal
or hepatic_j i nt, any type of bacterial/viral inf I | oQd
dyscrasiag’,‘lbgﬁﬁ)0 % acid ki dney stones, in the nanufa??h&gﬂgygg&g
medi canent for treating said conditiog and a further condition 10
selected fromepil epsy, central and peripheric nervous system

di sor der ffectiyv i.sorders, .schjzoaffective di.sorders, bipolar

di sor der ireig&a{)lg(ﬁber B'ﬁa%?@w%‘@%‘?n BAR %chafsé%?%g?%ﬁoﬁéur opat hi ¢ pain
and neuropathic pain-related di sorders, sensorirnotor disorders,
vesti bul ar disorders, and nervoys functjon alterations in .. .
degener atiPvke ahayeferscts o e fRyRREoRy; R %Fé‘b]é’.the\'ﬁ@w feppe or sslicarhageping, g

peri pher icedar ¥ O4ignisiiteaMdh SQbslSapyafdr afdatiNg saili S@mdRI08. Preferably the
schi zoaf fective disorders, bipolar éol sorders, attention disorders,

anxi &ty diskertseerine nansplicerhagenieg recelptg A dayRistaed pin rihe opbiereg of 2

di sor der : di.snr L J Yol ;
nervous. FUREEEneEy Rapier SRRaH ket ol ERRIGH, REph PioiBh BARA, such
di seases asypybbeecidat r act abl e, which intractable state nay be caused by
overexpression of P-gp and/or MRP. Preferably the intractable
condition is a pharnmacoresistant condition. 15 Preferably the

i ntract abA®@omipdiotanothet Sspactrofftiicimiattipn closneistprovided the ase af ¢sticarbazepipe
enbodi ment, the intractable state of the condition .is due to the .
pat i iSRG FFor MR %‘W‘Fﬂﬁﬁéﬁ?ﬁ% Yef%?ﬁ b s
not a subspEREGHRM BhiBRoPsr 2R REARMANY PidiEn idHibias! dRhemanFaitise of
is a pharnacoresistant condition. Preferably the intractable

condi ti ot msdigamentrae tispiing erremeition . selagied einn gpiepsEnerfial and perirhegs
the invent.i\ofls st AGE GishraeR! &Yécﬂ@éjdigor%}ﬁrs@'ﬁiﬁ@iﬁebﬁ@é disRIRE Hidd8Misorders,
conpri sing esl icar azepl ne acetate or ‘eslicarbazepine I'n conbination
with a draftgntivei disordenc tasxiatyv disemess, weurbpathiP-pplity eop rsveipathion paipirelated or
a tiple Resistant. Prot.ein inhibitor.. ' .
2codpt abi s R BohmpleR b el Mooy E iy 05y Juf RS SR GG Wibttions n
P- gl ycoprdgeierative ahdpdstischémie didehdes.pl € Resi stant Protein inhibitor
may be a drug for the treatnment of bradycardia; second and third
degree

The second drug may be a drug for the treatment of bradycardia; second and third degree
atrioventricular block; heart failure; or Wolff-Parkinson-White syndrome; uncontrolled
20 hypertension; premalignant skin lesions or current malignancies; chickenpox or herpes
zoster; renal or hepatic impairment; any type of bacterial or viral infection; blood

dyscrasias; or uric acid kidney stones.

The condition may be an intractable condition.

25
Preferably the intractable condition is, at least in part, caused by an overexpression of
P-gp or MRP.

Preferably the intractable state of the condition is, at least in part, due to an

30 overexpression of P-gp or MRP.

Preferably the intractable condition is a pharmacoresistant condition.



atrioventricular block; heart failure; or Wl ff-Parkinson-Wite
syndrone, uncontrolled 11 hypertension, premalignant skin | esions or
current nqkbq&g&&b§§, chi ckenpox and herpes zoster, re@g& Q006G ©
i mpai rnment, "any type of bacterial/viral infection, bloo g}scra5|as,
and uric acid kidney stones. 5Accordinmg to another aspect of the
invention, there is provided a pharmaceutical conposition conprising
es| i car bag epi e, A SHALE RIRAKLPRLIBEERIDSod GO nat i on wi th a drug
for treating one or nore o e TollT'omng conditions: a heart
condition, uncontrolled hypertension, prenmalignant skin |esions or

current | i gnanci.es, chi ckenpox an erpes.zoster. re 0 4. C
i mpai r rre%, a"fﬁ?“??‘ﬁ%“ﬁ‘?"%ﬁ’%e é’?t?ra\?fjapﬁl st %?ft‘a@f’ ic?)’?’fi}ﬂ% 1(.S)orzfﬁ : 8°y§‘8 E’ g@%&g
10and uri geif bdistant REMeathomnesith aptamdpaaicAbahidh i abl ¥ suseaptfabP-gp or
carrier. The drug for treating the heart condition nmay be a drug for
the ©reatMBft of bradycardia; second and third degree

atrioventricul ar bl ock; heart failure; or Wl ff-Parkinson-Wite
syndrone. 15 The pharnaceutical conposition may be fornulated in any
sui t abl e Prsfenahly therttrciableandition isgabamracspifienicoa@itiss a tabl et or
capsule. It will be appreciated fromthe foregoing that in accordance
with the invention 20 eslicarbazepine or eslicarbazepi ne acetate may
be used t Prefeedifly thevmirdcmble cohditomitiatrebagoryhepditidtrave previ ously proved
difficult to treat wth nedicaments that are substrates for
P—gﬂ&coprotein or Multiple Resistant Proteins. As used herein, the

term tr eapiRAiblRNHe Vaalitatthazepite SoCtblio@badep@at dceate ‘ahd ethé i sagndr éfugr ateo
any 25 regi me that, can _benefit_a_human or rlgn- hunan ani

. . T .
t r eat ment adEisiERq i theabsance obt PglycaRiotin HYIEEhARY &Y C@P%W@Q\%“lﬁple

prophy| ackiGetdRPRAERLRHBINS, ubiea fBRinkeid Tr €at ment may i ncl ude
curative, alleviation or prophylactic effects. In particular,

esl i carbazepi ne and eslicarbazepi ne acetate are useful to treat

patignts f I %ﬁ%&?&g}i Wiok Bs1RB®a R
nnré%pharﬁgggég %ﬁ%@ﬁ%?g@ﬁgtﬁﬁgg?g?éﬁggﬁg,gf%ﬁg, an ]glgb %hgsggﬁﬁg
are unr espoessicarbazepint raeetttepint comtitmtian ywitthadmagctetsat alheart cendition, in the

phani acor %%hgftac%&te S8 (rjnie f.cgrggﬂt fmwgegn%%Ss/aPc? gga%ts&%fﬁlglzagﬁ% A9R90Gondition
selected from epilepsy, central and peripheric nervous system disorders, affective

disorders, schizoaffective disorders, bipolar disorders, attention disorders, anxiety

20 disorders, neuropathic pain and neuropathic pain-related disorders, sensorimotor
disorders, vestibular disorders, and nervous function alterations in degenerative and post-

ischemic diseases.

The drug for treating the heart conditions may be a drug for the treatment of bradycardia;
25 second and third degree atrioventricular block; heart failure; or Wolff-Parkinson-White

syndrome.

According to another aspect of the invention there is provided the use of eslicarbazepine
or eslicarbazepine acetate, in combination with a drug to treat one or more of the
30 following conditions: uncontrolled hypertension, premalignant skin lesions or current
malignancies, chickenpox and herpes zoster, renal or hepatic impairment, any type of
bacterial/viral infection, blood dyscrasias, and wuric acid kidney stones,

in the manufacture of a medicament for treating said condition and a further condition



12 In epilepsy, for exanple, eslicarbazepine and eslicarbazepine
acetate would be useful in the treatnent of subjects having nore than
4 seizure despite with treatnment with one or
antiepile§¥$g&%$§§£ 5In affective disorders such as naﬁ?@?fmmmwmmz
esl i carbazepi ne and eslicarbazepi ne apgetate woul d be useful in the
treatment of subjects suffering froma relapse after adm nistration

of one or r har maceuti cal _which i.s, a. P- or tr r :
substr at ese{g‘%)t?g. }Q%%r ﬂ’é%ﬁ?é p‘feﬂk'fﬂ 8&‘?: ar Bglieé]ﬁ i 1ﬁe) U1 81 nrlle%lgog%’g ? h%‘@g"gg? n
di sor der sdisoeddrs, C shibafpitive anecrdes) ikipldradipides, attehtdre disorderk, baxiety
useful in_the treatnent, of,subjﬁcts sufteringfﬁrqgl rglapse afte
adni ni st ré3ordsss oPCBARAYE  REPe 28 aNcyEAHIG, PR ate ‘SEPI Ss VEgEISOTImOtor

tr anspor t for ) YbétBufr ARofllersS APRIRAS BarktGon Q%&Qtidh@lx@@é%?ﬁéraﬁvb@lnﬂ pokstt |
be appreciated that the invention also enconpasses nethods of

treafi ng isthemihigtiagdsons menti oned above, which invol ve adnministering
a therapeutically effective anount of the active ingredient or
ingredients to a subject in need thereof. The subject treated in
accor dancBrewepitepssh ecantrele and qreripkerisr edrepusbbystemn Hliseaders udfastive digrders,

Medi cal copditdionps that.can,be. treat Wi it i I

acetate of fof!ife(?ﬁYeba ?é%ﬁrﬁebm(’{aﬁ %gorﬁ%(sa,d aFe(tb}}tﬁgdPﬁérg ig ll%i/ e&%gfggﬁk#ﬁf h

P-gp or Mgtrdphtikafat idndl wderopdthicAbiiaatiated dissmeder sn®notor disorders,

Schi zoaffective disorders 3. Bipolar djisorders 4. Atfention disorders

5. B etyotlE e Ehes o o S e BHATTE B TAS e

di sor der sqi@Qdes nRSNSOmrARAKE, WhiSIP ifk@6table state may be caused by overexpression of
P-gp and/or MRP.

Preferably the intractable condition is a pharmacoresistant condition.
15

Preferably the intractable condition is a refractory condition.

In an alternative embodiment, the intractable state of the condition is due to the patient’s

being resistant to treatment with a pharmaceutical which is not a substrate for P-gp or
20 MRP.

Preferably the intractable condition is a pharmacoresistant condition.

Preferably the intractable condition is a refractory condition.

25
According to another aspect of the invention, there is provided a pharmaceutical
composition comprising eslicarbazepine acetate or eslicarbazepine in combination with a
drug which reacts adversely with a P-glycoprotein inhibitor or a Multiple Resistant
Protein inhibitor, and a pharmaceutically acceptable carrier.

30

The drug which reacts adversely with a P-glycoprotein inhibitor or a Multiple Resistant
Protein inhibitor may be a drug for the treatment of bradycardia; second and third degree

atrioventricular block; heart failure; or Wolff-Parkinson-White syndrome; uncontrolled



8. Vestibular disorders 13 1. Affective disorders include:
Depressi on, pre-nenstrual dysphoric disorder, post partum depression,

post - SeNGRgYsRlsESPr essi on, anorexi a nervosa, bulim aP@‘P{P}f%%oo@dld

neur odegenerati on-rel at ed depressive synptons. 2. Schi zoaffective
di sorders include: 10 Schi zodepressivalsyndrones, schizophrenia,
extrenme psychotic states, schizomanic syndromes, dysphoric and

aggressiv Wel§ j [ I ] | Osi

i or dor » TRRCR0S pro B RO Ko RGNS ek RIS bR PR WP e
di sor der s zoste] redd: or hepatic iBpgpohent, aby Sypeddbacterialrirsl iafekciorh blpot dyscrasias,
di sorder w h.rqg' flugtuations (rapid cyclers), nmanic-depressive
di sor der s S8 RGPS SORSSd epi sodes, and mani ¢ and 20hypomani ¢

epi sodes. 4. Attention disorders include: 25Attention deficit

hyperactivit i sorders and other attention_ disorders, such as autjsm
5?/p ArXi et y%c rggxlgd@r angther| agpect af the invention, there is provideg a pharmaceutical

composition comprising eslicarbazepine acetate or eslicarbazepine in combination with a
drug for treating one or more of the following conditions: a heart condition, uncontrolled
hypertension, premalignant skin lesions or current malignancies, chickenpox and herpes
zoster, renal or hepatic impairment, any type of bacterial/viral infection, blood dyscrasias,

10 and uric acid kidney stones, and a pharmaceutically acceptable carrier.

The drug for treating the heart condition may be a drug for the treatment of bradycardia;
second and third degree atrioventricular block; heart failure; or Wolff-Parkinson-White
syndrome.

15
The pharmaceutical composition may be formulated in any suitable manner, such as an

oral dosage form, such as a tablet or capsule.

It will be appreciated from the foregoing that in accordance with the invention
20 eslicarbazepine or eslicarbazepine acetate may be used to treat a variety of conditions
which have previously proved difficult to treat with medicaments that are substrates for

P-glycoprotein or Multiple Resistant Proteins.

As used herein, the term treatment and variations such as ‘treat’ or ‘treating’ refer to any
25 regime that can benefit a human or non-human animal. The treatment may be in respect
of an existing condition or may be prophylactic (preventative treatment). Treatment may

include curative, alleviation or prophylactic effects.

In particular, eslicarbazepine and eslicarbazepine acetate are useful to treat patients who
30 suffer from a relapse after treatment with one or more pharmaceutical, i.e. refractory
conditions, and also those who are unresponsive to treatment with any pharmaceutical, i.e.

pharmacoresistant conditions,



14 6. Neuropathic pain and neuropathic pain related disorders
i ncl ude: Neuropathic pain and associ ated hyperal gesi a, including

trigem na Og@?’ﬁ"%. Cc post- herpetic and tabetic neural p&ﬂrTﬂbﬁl}ﬁﬁ %c
, a

neur opat hi grai ne, tension-type 5headache, causalgia, an
deafferentati on syndromes such as braghi al pl exus avul sion. 7.
Sensorinotor and rel ated di sorders disorders include: 10Restless |egs

syndrone, ;. spastici-ty, hem facial spas octur nal paroxys .
dyst oni a, k’b‘lfjpérlgﬁlsyf gog he%‘?ﬁ@eag@é%rsﬁ%eB © r?g{l 5t lcﬁﬁ’az?gﬁsq%?{a%e‘xﬂg‘? #’8 peful in
Par ki nsonthe tetatieems of autfecpa hdsiins Midieathasli4SRUAMeSs Sper aftkk [ASHLB GtitiCtréatderged
notor defigjts, tardive dyskipesia, episodic nocturnal wandering and
myot oni a. V8 OB° ORfALE ARIIAP, Fpt&ﬁ‘g'%'ders i ncl ude: Tinnitus or other inner

ear/ cochl ear excitability related di seases, including neuronal |oss,
hearing | oss, sudden deafness, vertigo or Meniere's disease. 20

Ref ePenc el affestivredisasdarnaichee sepianssiipgbencnine audeslicarbadepian acertgwoeldbej s
a graph shawnguhfatiat Bf Al ufféxé‘ié bR ]

| i car bazepi ne aﬂ% Rfat?llE ca%azzeglﬁﬁse; I éur e E‘ggs}’:}cﬁj%f%spg%hﬁ{e&grﬁg%%?f% or
pr obeneci Worenghaymacaptical whish it Ad-gyy aif MR wasporteatsilstber(e.g. carbamazepine,
S—Iicarbaéggi R-1icarbazepine; Figure 3 shows the effect of
ver apam | c})g%elpg%gneci d on the the S-1icarbazepine

10 In neuropathic pain disorders, eslicarbazepine and eslicarbazepine acetate would be useful
in the treatment of subjects suffering from a relapse after administration of one or more
analgesic which is P-gp or MRP transporter substrate (e.g. carbamazepine,

oxcarbazepine).

15 It will be appreciated that the invention also encompasses methods of treating the
conditions mentioned above, which involve administering a therapeutically effective

amount of the active ingredient or ingredients to a subject in need thereof.

The subject treated in accordance with the invention is preferably a human subject.
20
Medical conditions that can be treated with either eslicarbazepine acetate or

S-licarbarzepine with no need for adjunctive therapy with P-gp or MRP blockers include:

Affective disorders
25 Schizoaffective disorders

Bipolar disorders

Attention disorders

Anxiety disorders

Neuropathic pain and neuropathic pain related disorders
30 Sensorimotor disorders

Vestibular disorders

SN A A o



brain/plasma ratio after the adm nistration eslicarbazepi ne acet ate;
Figure 4 shows the effect of twice daily treatnment with
S-licarba i Oacqui sition of kindling; Figure 5
ef fect of Z‘??\AZ%/O%? y treatment with R-licarbazepi ne 0{%9@?@3?/gtﬁngon
of kindling; and 15 Figure 6 shows fggmalin paw test data for
S-licarbazepine, R-licarbazepi ne and gabapentin. 5Methods and
materials Brain access of S-licarbazepine and R-|icarbazepine CD 1
m ce wei ghing 30-35 g were mai ntai ned under controlled environnmental
conditions 1QAfcBvedisélerk archale: | east 5 days before the experinent.
Al'l animals interventions were perforned in accordance with the
European Directive nunber 86/609, and the rules of the "Guide for the
Care and Use afepkalien, apRifenditidTelifsphorid @isoelet,i post ped@fm demsdsidnyitpest or
Laboratory Aninmal Research (MAR), 8\ash,i ngton, DC. In the first series
of efperi ment SneRcRBISHe clegTORRR. by 2BRIEXIA| ¢ PERYRRR S. PPUAIN A ARPIOTR ornd
R-11 car bazepi : : ain sanpl es were
obt ai ned at 1%‘&‘?’??%?%%1&??6%%0‘?%%38%3m' n,’%om n, 45min, |h, 2h, 4h,
6h, I Ch, 16h, 24h, 48h and 72h) after drug adm nistration. In the
second series of experinents, mce pre-treated with vehicle,
verapam | (20 ng/kg) or probenecid (100 ng/ kg) were given 30 mn
| at er i nt2.aperS$chixoectiye @sdrdemidvhrlepi ne or R-1icarbazepi ne (100
g/ ﬁﬁ) Probeneci d has been shown to inhibit both MRP1 and MRP2 (Gerk
et ., 20 2002; Scheffer et al., 2002), but also inhibits organic
ani on transpordcizsdepfiskite UdyniilnRs,S €k@eidphenid; gexaade MRRY¢ldtic  states,
i nhibitors exist, veraparnil ands&)%r obenecid are WLdeIry use(g at andarld
i nhi bitors of schigemani¢ syndapmes. dysphepe ARG AGSIESAIVE ehavden SRS dgicontro
bl ood, pl asma Yokl Beslofe HiSdRidr diddRtdeRhe PRFdhdlitp aRBIGS wer e
honogeni sed i n phosphate buffer (pH 5; 4ni/g) fol | owed by
centrifugation and collection of the supernatant. Plasna and the 25
ti sslge supernatant were stored frozen until analysis. The assay of
S-li'Carbazepine and R-Iicarbazepi ne was performed using a HPLC- UV or
LC- M5 nethod fBipblandisgrdeslincthdphase extraction. The fol | owi ng
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4, Attention disorders include:
25 Attention deficit hyperactivity disorders and other attention disorders such as
autism.
5. Anxiety disorders include:

30
Social anxiety disorders, post traumatic stress disorder, panic, obsessive

compulsive disorder, alcoholism, drug withdrawal syndromes and craving.
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Reference is made to the accompanying drawings, in which:

Figure 1 is a graph showing the brain/plasma ratio (Cmax and AUC) for S-
licarbazepine and R-licarbazepine;
25 Figure 2 shows the effect of probenecid and verapimil on the brain plasma ratio
for S-licarbazepine and R-licarbazepine;
Figure 3 shows the effect of verapamil and probenecid on the the S-licarbazepine
brain/plasma ratio after the administration eslicarbazepine acetate;
Figure 4 shows the effect of twice daily treatment with S-licarbazepine on
30 acquisition of kindling;
Figure 5 shows the effect of twice daily treatment with R-licarbazepine on

acquisition of kindling; and
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The following pharmacokinetic parameters for S-licarbazepine and R-licarbazepine were

30 derived by non-compartmental analysis from the concentration versus time profiles:
maximum observed plasma drug concentration (Cmax), time at which the Cmax occurred
(tmax), area under the plasma concentration versus time curve (AUC) from time zero to

the last sampling time at which concentrations were at or above the limit of quantification
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clonus with rearing and falling; 6, tonic fore- and/or hindlimb extension.

Formalin paw test

25
The method, which detects analgesic/anti-inflammatory activity, follows that described by
Wheeler-Aceto et al (Wheeler-Aceto et al., 1991), NMRI mice were given an intraplantar
injection of 5% formalin (25 pl) into the posterior left paw. This treatment induced paw
licking in control animals. The time spent licking was counted for 15 minutes, beginning
30 15 minutes after injection of formalin. 10 mice were studied per group. The test was

performed blind. S-Licarbazepine and R-licarbazepine were tested at the dose of
100 mg/kg p.o., administered 120 minutes before the test (i.e. 100 minutes before

formalin), and compared with a vehicle control group in each experiment.
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Results

Brain access of S-licarbazepine and R-licarbazepine

As depicted in Table 1, both S-licarbazepine and R-licarbazepine are rapidly absorbed
after oral administration with Cmax in plasma attained at 15 min (tmax). After the
administration of S-licarbazepine only S-licarbazepine is found in plasma, whereas after
the administration of R-licarbazepine small amounts of S-licarbazepine were found to be
detectable in plasma though the major circulating material is R-licarbazepine (Table 1).
Though there are differences in the plasma profiles between S-licarbazepine and
R-licarbazepine, it is quite clear that there are similarities for both enantiomers in what
concerns their systemic exposure (AUCplasma(S-Licarbazepine)/AUCplasma(R-
Licarbazepine) = 1.1), elimination half-life (t1/2 ~ 8h) and mean residence time
(MRT = 10-12h).

In brain, after the administration of S-licarbazepine and R-licarbazepine, the presence
respectively of R-licarbazepine and S-licarbazepine is almost negligible (Table 2). This is
in line with that observed in plasma. As it would be expected, a comparison of the plasma
PK profiles and the brain PK profiles indicates a rightward shift of the brain PK profiles
(from 0.25 h to 1.00 h for S-Licarbazepine; from 0.25 hto 0.75 h for R-licarbazepine).

A comparison of the data following the administration of S-licarbazepine with that of
R-licarbazepine indicates that the brain ratio
AUChbrain(S-Licarbazepine)/ AUCbrain(R-Licarbazepine) is 1.9 is greater than that in
plasma (AUCplasma(S-Licarbazepine)/ AUCplasma(R-Licarbazepine) =1.1). Thus, it is
suggested that distribution of S-licarbazepine into the brain is more favourable than that
(almost twice) for R-licarbazepine. However, when other parameters such as half-life and
MRT are considered it is apparent that R-Licarbazepine has considerable more difficulty
in entry the brain. In fact, as can be observed in figure 1, the brain/plasma ratio
(considering either Cmax or AUC), the S-licarbazepine brain/plasma ratio was
considerably greater than the R-licarbazepine brain/plasma. This clearly indicates that

there is stereoselectivity in the process of crossing the blood-brain barrier.
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To assess whether differences in brain penetration of S-licarbazepine and R-licarbazepine

were related to susceptibility for efflux through P-gp or MRP, mice were pretreated with
verapamil or probenecid. As shown, in figure 2, verapamil and probenecid failed to affect
the S-licarbazepine brain/plasma ratio. By contrast, verapamil, but not probenecid,
markedly increased the R-licarbazepine brain/plasma ratio (figure 2). This indicates that
S-licarbazepine is not a substrate for both P-gp and MRP, whereas R-licarbazepine is a
substrate for P-gp, but not for MRP. It is interesting to underline the fact that the
R-licarbazepine brain/plasma ratio after verapamil equals that of S-licarbazepine in

vehicle-treated animals (figure 2).

As shown, in figure 3, verapamil and probenecid failed to affect the S-licarbazepine

brain/plasma ratio after the administration eslicarbazepine acetate (100 mg/kg, i.p.).

Acquisition of kindling

Effect of S-Licarbazepine

Twice daily treatment with S-licarbazepine 100 mg/kg exhibited an inhibitory effect on
acquisition of kindling (figure 4). As compared to the vehicle control group mean seizure
severity proved to be significantly lower in the 100 mg/kg S-licarbazepine treatment
group at all stimulation sessions of the first three days. The number of stimulations
necessary to induce a seizure with a severity score of 3 and 4 was significantly increased
in mice that received administrations of S-licarbazepine 100 mg/kg (figure 4). When
treatment was terminated at day 12 100% of the vehicle-treated animals and all of the
treated animals had reached the kindling criterion, i.e. at least one generalized seizure
(score 4-6). During the course of the experiment no adverse effects were obvious in

S-licarbazepine treated animals.
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Effect of R-licarbazepine

Twice daily treatment with R-licarbazepine 100 mg/kg exhibited no inhibitory effect on
acquisition of kindling (figure 5). When seizure severity scores were compared between
R-licarbazepine treated animals and control animals, no significant differences were
determined except for one stimulation session, i.e. the stimulation in the afternoon of day
8. The number of stimulations necessary to induce a seizure with a severity score of 3, 4,
5, and 6 did not differ between treated mice and control mice (figure 5). When treatment
was terminated at day 12 100% of the vehicle-treated animals and all of the treated
animals had reached the kindling criterion, i.e. at least one generalized seizure (score 4-6).
During the course of the experiment no adverse effects were obvious in R-licarbazepine

treated animals.

Formalin paw test

As shown in figure 6, S-licarbazepine at 100 mg/kg, administered p.o. 120 minutes before
the test (i.e. 100 minutes before formalin), significantly decreased the licking time, as
compared with vehicle controls. The decrease in licking time after the administration of
R-licarbazepine (100 mg/kg, p.o.) 120 minutes before the test (i.e. 100 minutes before
formalin), did not attain statiscal significance, as compared with vehicle controls.
Gabapentin (100 mg/kg, p.o.), administered 120 minutes before the test (i.e. 100 minutes
before formalin) significantly (p < 0.05) decreased the licking time, as compared with

vehicle controls.
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Tables

Table 1. Plasma pharmacokinetic (PK) parameters for S-licarbazepine and R-

licarbazepine after the oral administration of 350 mg/kg S-licarbazepine or 350 mg/kg R-

5 licarbazepine to CD-1 mice.

Plasma PK | after S-Licarbazepine after R-Licarbazepine
Parameters S-Lic R-Lic S-Lic R-Lic
tmax (h) 0.25 NC 0.25 0.25
Cmax (ng/mlL) 41304 NC 1024 69946
AUCO-t (ng.h/mL) 186669 NC 4582 203705
AUCO0-0 (ng.h/mL) | 258278 NC NC 231716
t1/2 (h) 7.93 NC NC 8.11
MRT (h) 11.71 NC NC 10.12

NC = not calculated due to absence of measurable concentrations of the analyte.

10 Table 2. Brain pharmacokinetic (PK) parameters for S-licarbazepine and R-licarbazepine
after the oral administration of 350 mg/kg S-licarbazepine or 350 mg/kg R-licarbazepine

15

to CD-1 mice.
Brain PK Parameters | after S-Licarbazepine after R-Licarbazepine
S-Lic R-Lic S-Lic R-Lic
tmax (h) 1.00 NC NC 0.75
Cmax (ng/mL) 12308 NC NC 8533
AUCO-t (ng.h/mL) 108610 NC NC 51516
AUCO-c0 (ng.h/mL) | 111302 NC NC 60037
1172 (h) 4.87 NC NC 7.91
MRT (h) 7.84 NC NC 11.34

NC = not calculated due to absence of measurable concentrations of the analyte.
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Discussion

AEDs that fall into the category of P-gp or MRP substrates include all major
voltage-gated sodium channel blockers that are the mainstay treatment of monotherapy
and adjunctive therapy of patients afflicted with epilepsy, such as phenytoin,
phenobarbital, carbamazepine, oxcarbazepine, felbamate and lamotrigine. Levetiracetam
is an exception that has been reported not to be a substrate for either P-gp or MRP1/2, as
suggested by the finding that neither inhibition of P-gp nor MRP1/MRP2 by verapamil

and probenecid, respectively, increased the brain penetration of levetiracetam.

In a recent clinical study in 120 patients with drug-resistant epilepsy who had tried at least
3—4 other AEDs before levetiracetam was instituted, 32% of the patients were seizure-free
six months after initiation of levetiracetam therapy (Betts et al., 2003). This impressive
and sustainable seizure freedom rate in difficult-to-treat patients under treatment with
levetiracetam has been suggested be either a result of a novel mechanism of action as well
as the lack of multidrug transporters to limit brain uptake of levetiracetam as suggested by
(Potschka et al., 2004).

Eslicarbazepine acetate, administered once-daily, was demonstrated to be very efficacious
in partial epilepsy refractory patients (Maia et al., 2004), a characteristic that may relate to
the preferential metabolism into S-licarbazepine, escaping drug efflux transporters, such
as P-gp and MRP. It should be underlined that approximately 25% became seizure free

1 month after initiation of eslicarbazepine acetate therapy (Almeida et al., 2007).

Advantages of the use of P-gp and/or MRP inhibitors to overcome drug resistance and
facilitate access to organs and cells that express high levels of these transporters is still a
matter of debate. Though inhibition of P-gp and/or MRP may facilitate drug transfer of
P-gp and MRP substrates, it may also compromise safety, since these transport restrict to
a major extent the access to a wide range of xenobiotics, some of which are endowed with
considerable unwanted effects (Schinkel et al., 2003; Schinkel et al., 1996). Therefore, it
is of considerable advantage to use drugs such as eslicarbazepine acetate and
S-licarbazepine, which are not substrate for P-gp and/or MRP, rather than use drugs that
transported through transporters, such as R-licarbazepine, phenytoin, phenobarbital,
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3. The use according to claim 1, wherein the condition is epilepsy.

4. The use according to claim 1 or 2, wherein the subject is hypersensitive to one or
more of the following: cyclosporine, verapamil, colchine, valspodar, biricodar, probenecid,
20 elacridar, tariquidar XR9576, zosuquidar L'Y335979, laniquidar R101933, or ONT-093.

5. The use according to any of claims 1 to 3, wherein the subject is under 2 years of age.

6. The use according to any one of the preceding claims, wherein the pharmaceutical
25 which is a substrate for P-glycoprotein is phenytoin, phenobarbital, carbamazepine,

oxcarbazepine, felbamate or lamotrigine.

7. The use according to any one of the preceding claims, wherein the eslicarbazepine or
eslicarbazepine acetate is administered as a monotherapy for treating said condition.

30
8. The use according to any one of the preceding claims, wherein the eslicarbazepine or
eslicarbazepine acetate is administered in the absence of a P-glycoprotein inhibitor or a

Multiple Resistant Protein inhibitor.
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12.  The use according to any of claims 10 to 11, wherein said medicament does not

include a P-glycoprotein inhibitor or a Multiple Resistant Protein inhibitor.

20 13.  The use of eslicarbazepine or eslicarbazepine acetate, in combination with a drug to
treat a heart condition, in the manufacture of a medicament for treating said heart condition
and a further condition selected from epilepsy, central and peripheric nervous system
disorders, affective disorders, schizoaffective disorders, bipolar disorders, attention disorders,
anxiety disorders, neuropathic pain and neuropathic pain-related disorders, sensorimotor

25 disorders, vestibular disorders, and nervous function alterations in degenerative and post-

ischemic diseases.

14.  The use of eslicarbazepine or eslicarbazepine acetate, in combination with a drug to
treat a one or more of the following conditions: uncontrolled hypertension, premalignant skin
30 lesions or malignancies, chickenpox and herpes zoster, renal or hepatic impairment, any type
of bacterial or viral infection, blood dyscrasias, and uric acid kidney stones, in the

manufacture of a medicament for treating said condition and a further condition selected
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i nt r act apaenappeesistapf copfigiogondi tion is due to over-expression of P-gp
and/or MRP. 15 17.The use according to claim15 or claim 16, wherein
the intractable condition is a pharmacoresi stant condition.

18.  The use according to claim 15 or claim 16, wherein the intractable condition is a
refractory condition.

20
19.  The use according to claim 13 or 14, in circumstances where the patient to be treated

is refractory to a pharmaceutical which is a substrate for P-glycoprotein.

20. A pharmaceutial composition comprising eslicarbazepine acetate or eslicarbazepine in
25 combination with a drug which reacts adversely with a P-gp inhibitor or an MRP inhibitor,
and pharmaceutically acceptable carrier, wherein the drug is for treating one or more of the
following conditions: a heart condition, uncontrolled hypertension, premalignant skin lesions
or malignancies, chickenpox and herpes zoster, renal or hepatic impairment, any type of
bacterial or viral infection, blood dyscrasias, and uric acid kidney stones.
30
21. A pharmaceutical composition comprising eslicarbazepine acetate or eslicarbazepine

in combination with a drug for treating a one or more of the following conditions: a heart



18. The use according to claim15 or claim 16, wherein the intractable
condition is a refractory condition. 20 19. The use according to
claim13 or 14, in circunstances where the patient to be treated is
refractory to a pharnaceutical which is a substrate for
P-glycoprotein. 20. A pharmaceutial conposition conprising

esl i carbazepi ne acetate or eslicarbazgpine in 25 conbination with a
drug which reacts adversely with a P-gp inhibitor or an MRP
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pharnaceﬂY?E%Vmﬁonposrtron according to claim20 or 21, for

adm nistration in circunstances where the patient is refractory to a
pharmaceutical which is a substrate for Pglycoprotein.



