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TREATMENT OF NEUROPATHI C PAI N, FI BROWALG ACR
RHEUVATO D ARTHRITI S Field of invention The present
w0 pwensisen rel ates to the use of Gaboxadol f orP@TBK2004/000460
preparation of medi canents useful for the treatnent of
neur opat hi ¢ pain, fibronyalgia or rheunmatoid
arthritis. Background of the |Invention Neuropathic
TREATVENT OF NE?NEQIPMHIC RAINoEBBROMYALGIA PR RHEUMATOID
They share the comon feature that they are
caused by an initial nerve damage, which subsequently
results in an abnormal sensoric processing in the
central and peripheral nervous system Neuropathic
Fiskd of inyemiiioi ons are the consequence of a nunber of

i abetes, AIDS, multiple sclerosis,
T %%%?@ﬁsm‘é%lge a{%é o T use el (atadelnar Hssprepaptieps ofimedicaments
a [
oAU Ok G R B AL or A RUBI i
gabapentin, lanotrigine and carbanmazepi ne are

efficient in sone patients. However, there is still a
BF‘%Jfgj@“Hﬂﬁéfhen@é@n?’%‘i ef f i CI ent drugs for the treatment

E)Qt‘ﬁfte 41 el;sI aﬂ‘ﬁCallebtﬁ p {0 blfl%ﬁgé\% S;eyglhla)mesr O"Phey share the

nan pai n

C(ﬁﬁlfnbﬁ ifédtre Piddt ﬁlheyad.'r@ c&fdad B?taﬁﬁmﬁﬂ%eﬁye &di‘ndg@ci;vﬁf%ﬁ%{bsequenﬂy results
bl ood | evel of pro inflammtory cytokines and

iy @gi pbmmallal rsghsorico pravessiege rin ptien cergtedr aridy m:ndh@hbexervous system.
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protoce mlawfﬁcsh‘epmn reftelis Tricyclivamtijemsdshihte ahd sens ahtdspileptic drugs, e.g.
a&) e eff ts nmediated via the cytokines or, conversely,
v

PeRky, anqiyiging Ia’é‘é @rbap%@pwe g efiﬁic{‘jﬁt mtﬁ@nwd@epweﬂogfever there is
sOPLBLR N0 L R AR B Y oS0 TRERN,

Most types of persistent, chronic non malignant pain, including fibromyalgia and arthritic
pain, are characterised by an increased blood level of pro inflammatory cytokines and a
reciprocal relation between pain severity and sleep quality in that the pain interrupts sleep
and this subsequently increase the pain sensation. These types of pain are characterised by
prominent intrusion of alpha rhythms in the sleep EEG leading to an impaired slow wave
sleep. Thus, if was possible to counteract the effects mediated via the cytokines or,
conversely, normalize the sleep pattern, it might be possible to obtain both improved
analgesic activity and improved sleep quality and thus, the synergy between these two
mechanism might be able to improve the quality of life for these particular groups of

patients

It has now, surprisingly, been found that Gaboxadol (THIP) described in EP Patent 0840601
B1, in the formalin pain model and in a dose dependent manner potently inhibited the pain
response in phase 2. This second phase of the pain response, which is mediated via several

proinflammatory mediators is thought to mimic some of the key features of neuropathic pain,
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mechani sm m ght be able to inprove the quality of life

for these particular groups of patients It has now,
wa@opsssagl y, been found that Gaboxadol ( THTPYCT/DK2004/000460

described in EP Patent 0840601 Bl, in the formalin

pain nodel and in a dose depenzlent manner potently

I nhi bited the pain response in phase 2. This second
figrpaayalgip apth shqymaioid d&thEHS eamongst Athes meldhatdepainiaad reduced sensitivity

S | pr.oinflanmatory nmediators is thought to mmc
t%%%gﬁg?ggﬁguk%v' gﬁ%ures of neuropathic

pai n, fi bronyal gia and rheumatoid arthritis, anongst

ot hers prol onged pain and reduced sensitivity to the
Deseriptipnogh thie dnvemdiogesi cs. Description of the Invention

Accgrdi g.to the present invgntion, aggedicanent for ) .
ARty the oSSRt YSPEPhrhmedisamant for fhe fryaimgny ofmeuropathic pain,
fih i9bARLARdid bl REAYsARC. More specif]cally,

the présent invention relates to the use of Gaboxado

havi ng the general fornula or pharmaceutically

acceptable salts thereof for_ the preparation of a
Mg seeshiasdlys e nressnt mgentingrmelasss tadhg vwarfiFebogadel having the general
ﬁﬁkgﬁgnyalgia or rheumatoid arthritis. In one

enbodi nent, the present invention relates to the use

of Gaboxadol or pharmaceutically acceptable salts

thereof for the preparation of a nedi canent for the

treat ment of neuropathi cOpi n. I n anot her enbodi nent,

the present inventi
or pharnmaceuticafly table salts thereof for the
preparation of [ t for the treatnent of
fibronyalgia. I'n art@er enbodi nent, the present
invention relates to the use of Gaboxadol or

ophtarmacsatit dlhaddeyptalnle egtsabbreo sk the préparamh dfarmedieament for the

reparation of .a nedicanment for the ..
tr atm%nt oaII neuropathic pain, flibromyalgla or theumatoid arthritis.

In one embodiment, the present invention relates to the use of Gaboxadol or
pharmaceutically acceptable salts thereof for the preparation of a medicament for the

treatment of neuropathic pain.

In another embodiment, the present invention relates to the use of Gaboxadol
or pharmaceutically acceptable salts thereof for the preparation of a medicament for the

treatment of fibromyalgia.

In a further embodiment, the present invention relates to the use of Gaboxadol
or pharmaceutically acceptable salts thereof for the preparation of a medicament for the

treatment of rheumatoid arthritis.

In a further embodiment, Gaboxadol or pharmaceutically acceptable salts thereof is selected
from the zwitter ion, typically a hydrate thereof, although the anhydrate is also suitable. A

typical embodiment is the zwitter ion monohydrate.



10

15

20

25

30

treatnment of rheumatoid arthritis. In a further
enbodi nent, Gaboxadol or pharmaceutically acceptable
wa 20060535her eof is selected fromthe zwi tter i oPCT/DK2004/000460
typically a hydrate thereof, although the anhydrate is
al so suitable. A typical enmbodd nent is the zwitter ion
nmonohydrate.ln a further enbodi nent, Gaboxadol or
Irpmﬁmhafcembd»dimehy Gabeosdohl mhasnhdeyticailyragcdptatde saitsdlodreaf is selected

Lo S berany dsn izt ansTepibleeid aggition salt. A
tyﬁoYo%l EdboBRACE Eﬁ%#gdnfc & ?f@t‘%ﬁ $1t2G1cH aQQ.g)éBﬁéJ& the ﬁalelc fumaric,

such as any one o the maleic, fumaric nzol

bamow; hicorbis sacdimic coxatix dhis-methyilenepaicklit, eimlsaieslﬂydm@ ethane-
et hanesul foni ¢, et hanedi sul fonic, acetic proplonlc
digalfenif.jacetics FrQRAgAIp.cartazicy falicyl 1@I°U€67rﬁlkl°°m€a%‘%cl ig, Makg, eandelic,

01 ﬁl &ﬁac 1@% c s&{a{lﬁ 31%3{1 1:1% 1t&%81%r é]é/&’)h &) a%jiﬁlg ‘benzoic,

mtrc,

glgtemha mdﬁzeﬂé%ﬁﬁﬁﬁhe o8 ﬂieﬁpﬂylﬁn@ ﬁcehb @Qﬂ f&ﬁﬂlltlbﬁ SalC Qtnbﬁheﬁﬁy*p%al
addi tion salts. Another typical enbodinent is an

emh@ilgﬁm i§ apdnarsaelpeifl eAdisien salt, sudtasasy ang obihe hyfirachleric,
chlor r ob r sul furi

et SbleGie. AR Sfhsihorftimatbls Seid e R st 1y,

Gaboxadol or phar rraceutl cally acceptable salts thereof
is in the formof the hydrochloric acid salt, the
Thyidalbh Gabbxadat bldplmaﬂnaqeuticaltyt’fﬁ:cep/smle sfrltsitbenemlﬁin dlh'ghd rfartne of the

I further enbodi boxadol har.maceut I
h&@e@ﬁ%%%g sl e o %01@ 7l or b étterémwoaeﬂxﬁ@e
crystalline hydrochloric acid salt, the crystalline
hydrobrom c acid salt, or the crystalline Zzwitter ion

InDAethydeab&liment, Gabotddbesr HnptsdentiédlE dptEsabd salts thereof is
i nvention relates to a nethod for the treatnent of

crg@t@}l@gaqqqh @s B cystaliing by@tgcp}g(prgz aid salie thesrpitalline hydrobromic acid
rthritis ering to an individual
Sal?tnoﬁﬁl&?qshaéﬁl eg%)‘mg[elblﬁ’g m&ﬁ?’ia al |y accept abl e anount
of Gaboxadol or a pharnaceutically acceptable salt

t hereof . Gaboxadol or a pharnaceutically acceptable
Isafiwrthiehaspedf thepresdni invettmnadates tam metlad fdothe treatment of neuropathic

pain, fibromyalgia or rheumatoid arthritis, comprising administering to an individual in
need thereof a pharmaceutically acceptable amount of Gaboxadol or a pharmaceutically

acceptable salt thereof.

Gaboxadol or a pharmaceutically acceptable salt thereof is administered as an oral dose
form, such as a solid oral dose form, typically tablets or capsules, or as a liquid oral dose
form. Gaboxadol is most conveniently administered orally in unit dosage forms such as
tablets or capsules, containing the active ingredient in an amount from about 0.1 to about
150 mg/day, such as from about 0.1 to about 100 mg/day, about 0.5 to about 50 mg/day,
from about 5 to about 50 mg/day, or from about 1 to about 5 mg/day. Typically, the
pharmaceutical composition comprises from 2.5 mg to 20 mg, such as 5 mg to 15 mg of
gaboxadol or a pharmaceutically acceptable salt thereof. The amount of Gaboxadol is

calculated based on the free base form.
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form such as a solid oral dose form typically

tablets or capsules, or as a liquid oral dose form
W@2mons36é i s nost conveniently adm ni stered OPGI/DK2004/000460

unit dosage forms such as tablets or capsul es,

containing the active ingredieﬁt in an anount from

]1 to about 15 such as_from about 0.1
T?Lg %f{j‘élgtla 18)gh n‘ﬁ ,t b teatgsovith @@bcppga,dghlylay in fact be any
F @#ﬁﬂ%m@%ﬂb?@&%e&m Stin,

adwlEs) o ¢lterdy) AABNgel oFEisest F)@tﬁﬁnz gRoupYrdlfe2@ AMbmbdEReR DT the
ng to 15 ng of gaboxado pharmaceutical ly

ieepR-abl e salt thereof. The anount of Gaboxadol is
cal cul ated based on the free base form The individual,
such as the human patient, to be treated with

Acsbaxade)| th@qﬁvén'ﬁofl aGEb&Fad@lnﬂﬁ %@Ju‘%&i anthet Dfe r{g 1tter 1on) or as a
popul ati on, male or fenale, ich be divi

pbma@iﬂémﬂlﬁdmep@blemcméhdibmrysalw&lyreoﬁer of art :imlydrapmbn leyﬂrate of such
rel at es an enbodi nent of the inventian

S QP 19 B 1% A e U WRPR Sl B ARG R TS5 afpedavith non-toric

of PEIAIROGEE ati! ERImAIAN) of Yo BrAnRIAIIBEHELLRIth Ynaleic, fumaric,

accepta aci I'on-salt

beddoyr ajoertic, hycditice ®falisudis-artityl@iesdiRgbe, Hh@hsRbilfonic, ethane-
of the corrpound used in the invention are salts forned
digntfpnipo Acetiox PEORIPRj@n fEtage, sa&ww@gnmmmgl@@mchlem amyhc mandelic,

C%:él%l%gﬁ Cm?raacgoggﬁl; glagp%!rttl > atg?w% 20 & ﬁ%l &tacorllg glycoﬂc p arhmo-benzom

glitfiniREbdty bR @3RhicclditReopBling A8 ARRI £ well as the 8-halotheophyllines,
et hanedi sul foni c, acetic, propionic, tartaric,

farabxanyple 08-bm<r-th¢0plgﬂhm rExemlanyt O£ suctalinarganianaish iave those with

cin raconi aspartic, stearic al m
9B g Be PG o sBhor i ogidh Gaexadol may
sYLEQ PRAYE 8l gas well as the

al8 %al %ﬁaéggﬁz‘kﬁﬁnesy %oﬂr?l@élgglnp yamgé:%lrg%orm t heophyl I'i ne.

Exenpl ary of such inorganic salts are those with

hydr.ochl ori c, hydrobrom c, sulfuric, sulfanc,

Tbﬁ agigredition s#lts aspeding ta dheipyentopanaes Obmyecbbx fegment of
dﬁﬁ&gad%}s v&t)lﬁle M aglde{n ag Mneft: &leenlt1 G IR0 '%er pre(:1p1tat10n isolation and

optionally re-crystallisation by known methods and if desired micronisation of the
crystalline product by wet or dry milling or another convenient process, or preparation of
particles from a solvent-emulsification process. Suitable methods are described in EP patent

0000338.

Precipitation of the salt is typically carried out in an inert solvent, e.g. an inert polar solvent
such as an alcohol (e.g. ethanol, 2-propanol and n-propanol), but water or mixtures of water

and inert solvent may also be used.

According to the invention, Gaboxadol or a pharmaceutically acceptable salt thereof may be
administered in any suitable way e.g. orally or parenterally, and it may be presented in any
suitable form for such administration, e.g. in the form of tablets, capsules, powders, syrups

or solutions or dispersions for injection. Preferably, and in accordance with the purpose of
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The acid addition salts according to the invention may

be obtained by treatnent of Gaboxadol with the acid in
W@e0ob083556 sol vent fol |l owed by precipitation, i|iBCGI/RKR@A/000460

and optionally re-crystallisation by known nethods and

if desired micronisation of the crystalline product by

wet or .dr AR or_anot her .conveni ent process, or .
s B’ﬁ?&?lﬁtli%ﬂ%f% 52‘39&40&8 Pigmisicrsd | i dhe farmy|of F pelid pbarmaceutical
[ r: i bed. in EP patent . .
B85S BBLEFLIA 1 B LRSS GD or ispesion
foranjecésh.out in an inert solvent, e.g. an inert polar

sol vent such as an al cohol (e.g. ethanol, 2-propanol
and n-propanol ), but water or m xtures of water and

' . d. di h .
S P EB R BA SE RSP Sk g n e

Tablets inbgrtBes beTyepdeed By MixiigeRthckie dNYedithisAPIE M@¥ary adjuvants
e.g. orally or parenterally, and it may be presente

apg{om réjluenis t st sulfsequantlyr carhssaritd stikré dn, a exogverient tabletting
the. form of - tablets, capsules, powders, syrups or

nlagfigey SEmBIes 3PE HARRBRS OF GRINFNS ctATRRIG: PPBT Glaphy lactose, falcum,
nfBHediin A6HRAEARERINY faRtokd) Syl ke tadi iti
PR SRSRUARE U kol BT BB AR SR gy or s
sgbl ad cploarings; ewbhaapresartittvgs, &l nabl alsade aist@Pr&tdQT tiadt they are
capsyle or in the formof a suspension, solution or
C%‘PE??&*‘%W&Hﬂf*%fiwt’ivﬁﬂ%f"il@ﬁ.s- Met hods for the preparation

of solid pharmaceutical preparations are well known in

the art. Tablets nmay thus be prepared by m xing the

AagiifabR foRgnRAbE BE GabokaloPislieRfiveH WAMLAHBIK Hed May 17, 2002.
di l uents and subsequently conpressing the mxture in a

Vegwve indties theoinvertionimeaehivay, itz antohdsl it ady ouarntghe aspects or
<Rbetush G R TBla? SgefChiPnds e 0 iRens Rictelmedicoment or

pharkRceuf¥od] nlkitRds H4eRt or additive such as
col ourings, aromm, preservatives, etc. may al so be

used provided that they are conpatible with the active

P.ilglg[{lgcdoilggqga%'Tests

The formalin pain model is a well-established animal model of persistent somatic pain
(Dubuisson, D. and Dennis, S.G. Pain 4, 1977, 161-174 ). It has been described as a model
of clinical inflammatory pain (Tjelsen, A. and Hole, K., In: Dickenson, A.H. and Besson, J.-
MR., Editors, 1997. The Pharmacology of Pain, Springer-Verlag, Berlin, 1-20). Formalin
injected subcutaneously in a hind paw produces initially a local stimulation of the
nociceptors, this is referred to as phase 1. This is followed by inflammatory processes and
nerve sensitisation (phase 2). The latter phase models the neuropathic pain condition. A
number of drugs are active in the model, e.g. morphine and in particular antiepileptic drugs
(e.g. gabapentine, lamotrigine, carbamazepine) that have shown beneficial effects in clinical
neuropathic states. However, these treatments are accompanied by troublesome side effects.
The non-steroid antiinflammatory drugs (NSAIDs) that are used for treatment of
inflammatory processes in tissue and have relatively weak effects on neuropathic pain

conditions have weak activity in the formalin model.
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A suitable fornul ati on of Gaboxadol is described in WO
02/ 094225 filed May 17, 2002. Wthout limting the

WO pwensisen i n any way, it is intended that anyPGRBKG04/000460

t he aspects or enbodinents of this patent application
IS suitabl e enbodi nents of the6nedi canent or
har.maceuti cal = conpositions herein. Pharmacol ogi cal

erimenfal Broeediren pain model is a mell-establlshed
Fgfrt}éﬁ%éﬂfg@éjseéfgjgc{ prfrﬁélﬁ{ \%’Qlfﬁgnnﬁgtgl%d 113’[8 %‘q ]le'llaﬂtgg f%écéh‘)f the right
hitelsgaw. Ftloasngithendebticd, titd Animeidkad prhécAnRt & bfbd%ﬁ}aﬂon chamber, and
(Tjlsen, A and Hole, K, In: Dickenson, A H and
1tg§§‘§qgﬁuenj nocigeptive befiayisius obgeyesd. ATherrhhehing dhe glysemfatlon chamber

T AT 742 Bk SIEL. O o
ahit 'k %lehéﬁu@hr' WaAna8d Ha alsi g @ufhakh?)oflfﬂcﬂ(?g@trﬁl'hs(phgﬁ' ) following

is referred to as phase 1. This is
f¢rmallla nmt:fmry Thedotd Simse ﬂmohrmaal\/@eﬁtehd{mg,s‘tatmg r (spAase the injected

The | has | s the peuropathic pain
DEb AP L ARRR SR Dol e A ATHRBh FHogiR ctetc. injection of
B [ ptic drugs
o R0 Rt R R ) € ot
have shown benefi ci al effects in clinical neuropathic

st ates. However, these treatnments are acconpani ed by
ResWthl esone side effects. The non-steroid

T A A TN R A —

inhedieklithepain YeBknLfih @EAse 20t NELE AR RAidar.condi ti ons
have weak activity in the formalin nodel. Experi ment al

Procedure Fifty m crol |tres of 2.5%formalin were
ter |nto tar. region of the right

GRPTRBEAIS BomeshorT erfboqe Bedb inhiRdio i patbessponse in phase
1placed into an observation chanber, and its subsequent

noci cepti ve behavi our observed. A nirror behi nd the

observation chanber all owed the experinenter an

unobstructed view of the injected paw. Cbservati on of

t he
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ani mal's behavi our was made fromO0-5 mn (phase 1) and
20-30 mn (phase 2) followng formalin injection. The
W et0als335s6e t he ani mal spent |icking, biting oPCEDRERIAHV460
the injected paw was recorded. Al animals (n=6-10)
received a formalin injection7nd a s.c. injection of
ei ther vehicle or test drug 30 min or 2 h before the
Cladmsal in test. Results The testing of Gaboxadol in the
formalin pain nodel showed that the conmpound potently
i nhi bited the pain response in phase 2, in a dose
1.deRaRd QRtGAFRRAG] or @%ﬁ%ﬁt@@ﬂtmﬁﬂ Qco%ﬁﬁ%dsaﬂ &8t 8@le preparation of
dose dependent i nhibition of t e pain response in
a pledwemeniCoathedrepimati of nswopHthiGabioy fbimmymigia or rheumatoid arthritis.
pharmaceutically acceptable salt thereof for the
preparation of a nmedicanent for the treatnent of
r £ ) r [ : -
2 T4 B0 BF Gafn e Y A B Bl oS & reatng neuropati
pgihar maceuti cal conposition is for treating neuropathic
pain. 3. The use of claim1 wherein the pharnmaceutica
conposition is for treating fibronyalgia 4. The use

5 A 5 B AL S GRS g romsati

one of cI ains 1-4 wherein Gaboxadol is in the form of

an acid addition salt, or a zwitter ion hydrate or
4.zMjetuse of cleim drliedein the phaeceatical kemphgsitioc sl for irepsingrheumatoid
1ﬂ%ﬁrobrom’de salt, or in the formof the zwitter ion

Bhydrate. 6. The use of any one of claims 1-5

wherei n Gaboxadol is in an oral dose form such as a

solid oral dose form such as tablets or capsules, or
5.&lHel gt iofl aiy ahe afadamk drdwhereinlGeboxadolaf inathy faneofdn acid addition

clains 1-6 wherein said Gaboxadol is crystalline,
salt, or a zwitter ion hydrate or zwitter ion anhydrate, such as the hydrochloride or

hydrobromide salt, or in the form of the zwitter ion monohydrate.

6. The use of any one of claims 1-5 wherein Gaboxadol is in an oral dose form, such as a

solid oral dose form, such as tablets or capsules, or a liquid oral dose form.

7. The use of any one of claims 1-6 wherein said Gaboxadol is crystalline.

8. The use of any one of claims 1-7 wherein said pharmaceutical composition is for treating

a human.

9. A method for the treatment of neuropathic pain, fibromyalgia or theumatoid arthritis,
comprising administering to an individual in need thereof a pharmaceutically acceptable

amount of Gaboxadol or a pharmaceutically acceptable salt thereof.

10. The method of claim 9 wherein Gaboxadol or a pharmaceutically acceptable salt thereof
is in the form of an acid addition salt, or a zwitter ion hydrate or zwitter ion anhydrate, such

as the hydrochloride or hydrobromide salt, or in the form of the zwitter ion monohydrate.



8. The use of any one of clains 1-7 wherein said

phar maceutical conposition is for treating a human. 9.
wa\200eib3386 f or t he treatment of neuropathi c pai PCT/DK2004/000460

fibronyalgia or rheumatoid arthritis, conprising

adm nistering to an individual8in need thereof a

phar maceutical l y acceptabl e anount of Gaboxadol or a

phar rraceuti cally acceptable salt thereof. 10. The

aim9 rej oxad or .
Pl PERM R oL SR B TN Rt o phprpgenticatty
aJc@IStBEl@fsaI@ﬂle@éHf G AOH JrhlQfosS ﬁirfn’, s 2 a%Wlidl befl dbéér‘form such as tablets
hydrate or zwitter ion anhydrate, such as th

otrpagswedhbor lideidoraldode Gymomi de salt, or in the f or m of
the zwitter ion nonohydrate.11. The nethod of any one
> of clains 9-10 wherein Gaboxadol or a pharmaceutically
124 eRL& {?A)c?ois gtonﬁgl'b?rc ?rﬂs 9511'\% n O4id! alggfﬁoi PP phart¥Cdhtically
as a so ose form suc as tablets or
accgmabileaslt tiareof id ergstaliner al dose form 12. The net hod
of any one of clains 9-11 wherein said Gaboxadol or a
phar maceut i cal I y accept able salt thereof is

LGP oAt e OB P2 e Ml o5 i of

10 any one of clains 9-13 wherein the pharmaceutically
accept abl e amount of Gaboxadol or a pharmaceutically
14 ddeprahddosaiytonetod claohis 94 3 fwheneinBmnhatmacenbecalyogceptdble amount

oi[@e/tbdo%dol or a pharmaceutically acceptable salt thereof is from about 0.1 to about 50
mg/day.
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