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WO 2006/053556 PCT/DK2004/000460 TREATMENT OF

@%ﬁﬁ%ﬂ%@%HlC PAIN, FIBROMYALGIA OR RHEUMATOID ARTHRITIS
lé1d 6t avention 5 The present invention relates to the use of GHBERANEH00+60

for the preparation of medicaments useful for the treatment of

neuropathic pain, fibromyalgia or rheumatoid arthritis. Background of the

TRBABN RN SHATRETTOPETEEH CliRiCENY FOBRDOIY Af ¢ RNSPRATUMATOID
wﬂ[ﬁglﬁﬁSThey share the to common feature that they are caused by

an initial nefve damage, which subsequently results in an abnormal

sensoric processing in the central and peripheral nervous system.

I!,\leégrgplatgic ain conditions are the consequence of a number of
dis€a8ed Spgg(ﬁ}abetes, AIDS, multiple sclerosis, amputees and cancer.

Theepasatialileanalgesieeug o REST @ﬁgg}lﬁ%l%&lfﬁ%%yéﬁ]&l@l 8 medicaments

Tricyclic antidepressants and some antiepileptic drugs, e.g.

WEBEIERHF EeHmrgiREnsHEPpaES prine fiHeraYel aMi oot sHné pitisnts.
However, there is still a large unmet need for efficient drugs for the
treatment of these conditions. Most types of persistent, chronic non

Bﬁﬁhgﬁ%ﬁl“ﬁ)&ﬁhﬁéﬂmﬁ%romyalgia and arthritic pain, are characterised

NYASpIEIE B3R Riord 0] Qry cytokines and a 20 .
reciprocal rglation betv‘%@ﬁ%&iﬁ%@%ﬁ@?’? ggégpcdju%lﬁt% KEi e pafy share the
cpitsnepisalivefhahthebisrswbssmlionty intiekbser thel paipsenbRICHLERQEM Ly results
-types In are characterised by prominent intrysion, of alpha rhythms in

O A B IR, a0kt b hagerots system.

Nswssibithio pannterdicithe effetis tadiatagiodalhe autakieSt Uiseases, .. diabetes,
pattern, it might be passible to obtain both

Aqpwerse %%{éormalize the slee% :
mpToved 25 afagaH AR St inEiaRd slbepniticariipleeric tiargs do often
pRyfesginbefiaait feseclwe Tricyclic antidepressants and some antiepileptic drugs, e.g.

gabapentin, lamotrigine and catbamazepine are efficient in some patients. However, there is

still a large unmet need for efficient drugs for the treatment of these conditions.

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 inirusion 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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mechanism might be able to improve the quality of life for these particular
groups of patients It has now, surprisingly, been found that Gaboxadol
(TRIP) described in EP Patent 0840601 30 B1, in the formalin pain model
and in a dose dependent mariner potently inhibited the pain response in
phase 2. This second phase of the pain response, which is mediated via
several proinflammatory mediators ig€ thought to mimic some of the key
features of neuropathic pain, CONFIRMATION COPY 2 fibromyalgia and

_rheumatoid arthritis, amongst others pro d pai r
oS 4 1 LS o SRl e DECAA LB ST I huanaoed
sensfitsitaspens stheig ippidvaddeaitaethod for the preparation of a

pharmaceutical composition for the treatment of neuropathic pain, in a

subject, comprising: formulating an effective amount of gaboxadol for the

Desé{'ﬁﬁ%}?m Al MEHrARAtRIc pain, and a pharmaceutically acceptable carrier.
In‘a second aspect, there is provided the use of Gaboxadol or a

pharmaceutically acceptable _salt thereof for the preparation o

In apfagicather OFthe r@Ment o Reihodathfc PSP T HIEANGE & Fogbargaceutical
comﬁ&‘é%ﬂfﬁﬁ%@ﬁ-é%&%@%@wﬁw eRathig Raim;dbramylgisnd! formulating an

rheumatoid arthritis. More specifically, the disclosure relates to the use of
effe@aboxativitiaviig ghbogederalotorihsla ©Ement  of neuropathic pain, and a

pharmaceutically acceptable carrier.

In a second aspect, there is provided the use of Gaboxadol or a pharmaceutically acceptable

salt thereof for the preparation of a medicament for the treatment of neuropathic pain.

There is disclosed a medicament for the treatment of neuropathic pain, fibromyalgia or

rheumatoid arthritis.

More specifically, the disclosure relates to the use of Gaboxadol having the general

formula

HN Q”

or pharmaceutically acceptable salts thereof for the preparation of a medicament for the

treatment of neuropathic pain, fibromyalgia or rheumatoid arthritis.

In one embodiment, the disclosure 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 disclosure relates to the use of Gaboxadol or pharmaceutically

acceptable salts thereof for the preparation of a medicament for the



HN11 a or pharmaceutically acceptable salts thereof for the preparation of

a medicament for the treatment of neuropathic pain, fibromyalgia or

rheumatoid arthritis. In one embodiment, the disclosure relates to the use

of Gaboxadol or pharmaceutically acceptable salts thereof for the

preparation of a medicament for the fgeatment of neuropathic pain. In

another embodiment, the disclosure relates to the use of Gaboxadol or

pharmaceutlcally acceptable salts thereof for the preparation of a
treatpeyiebHISARRGHER 2a treatment of fibromyalgia. In a further

embodiment, the disclosure relates to the use of Gaboxadol or
In a RhalEnastuticaliyt ateeafitablaisatid e teahtondh efpfﬁebaxaﬂohcmf}ﬁarmaceuticaﬂy

medicament for the treatment of rh mato d arthri a further .
ceccpitib N EA S OP P AU UREAIS 35 Al TR ghfhgematid
arthrs@lected from the zwitter ion, typically a hydrate thereof, although the

anhydrate is also suitable. A typical embodiment is the zwitter ion

monohydrate. 3 In a further embodiment, Gaboxadol or pharmaceutically
na a&m@@m&ﬁa&be}e@@x&@eleﬁmﬁmmm@m@mh salts tilprcaﬂ}saselected

pharmaceutically acc e acid addition salt. A embodi ent IS
fromy{he AHARE 4% SN Y BSCeal AR RN e Sable. A
typiddE ORRISIREGAr ienSuGsiniEi xalimdvisdragthylenesalicylic,

methanesulfonic, ethane- disulfonic, acetic, propionic, tartaric, salicylic,

citric, gl.uconic, lactic, malic, mandelic, cinnamic, citraconic, aspartic,

stearic, palmitic, itaconic, glycolic, p-amino-benzoic,



glutamic, benzene sulfonic or theophylline acetic acid addition salts.

Another typical embodiment is an inorganic acid addition salt, such as

any one of the hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric or

nitric acid addition salts. Typically, Gaboxadol or pharmaceutically

acceptable salts thereof is in the form of the hydrochloric acid salt, the

hydrobromic acid salt, or the zwitter ion monohydrate. In a further
In@rﬁh@hﬁm@@a@ﬁa@abmqﬂw&mg%&ia@p&bﬁﬂaﬁdtsﬂtﬂi&@éﬁ is selected

stallln such as th sta jne hydrochloric acid salt, the crystalli
?1 da%bro?inlcéjéfgf RS ? PHE Pﬂ/sat:ﬁhne V\ﬁHQP‘i@H A8 &?a?‘é“%’ﬁ%%“i@ salt. A
tylalsﬁ cisbiosedma meth@@iﬁfctheuﬁre@dmaﬂtsah NQWIORAHNG PRINLS the maleic, fumaric,

flbromyal or rheumatoid arthritis, com smg admlnlsterl to an

bR AERT HE e FHGSHRISE a0 X5Hihm Bisems s ircelistAlSie HinBantifonic, ethane-
disambaxadebat anbarsmaceilically @sﬁ@m@blaﬁ»ﬁ!t thersat, Gabexadaher Aandelic,

pharmaceutlcally acceptable salt thereof is administered as an oral dose
cligpficuEHTASOR SoliasBRAN soSErBien, BFPTRANY tiiBRemior ehyralies prmng-benzoic,

cldiauid-onal.dose farmncahox ?%‘ghe ISimesheanvenianty adoink %Fsre%% Y. typicat

in unit dosage forms such as ts or capsules, containing the active
enjpgdedistit in an amegati¢rowidbddiin wwlabouth180 mg/dw sticha$ydrochioric,

t t 100 bout 0.5 t /day, from
hyﬂg&&g%alout ?J%%gy}j@%dg%ﬂg OPHtltIl?oag(l) C?dlé me f&a%/ Typically,

the pharmaceutical composition comprises from 2.5 mg to 20 mg, such
Tyaicalimgliebrsadel ofr gllonaeditsabyphermtidtdaticdity thereptable shdt form of the

adol is .ca uIa dbas d on the free base

L B R R TS S e

Gaboxadol may in fact be any
In a forther embodiment, Gaboxadol or pharmaceutically acceptable salts thereof is

crystalline, such as the crystalline hydrochloric acid salt, the crystalline hydrobromic acid

salt, or the crystalline zwitter ion monohydrate.

There is also disclosed a method for the 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 ora] 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.



subject of the human population, male or female, which may be divided

into children, adults, or elderly. Any one of these patient groups relates to

a disclosed embodiment. According to thedisclosed embodiments,

Gaboxadol may be used as the base (the zwitter ion) or as a

pharmaceutically acceptable acid additién salt thereof or as an anhydrate

or hydrate of such salt or base. The salts of the compound used in the
Theviedtioduatesselitafahmadmattipaianitaxidorgand eiihaighniaddidsay in fact be any

Xem f such anic, salts aye tho ith eic, fumaric, benzoic,

LRI T I, YAy e SaM e bt BIAISed o childen,

aceilfgoe <liRel{omay asRlier prepipmientaniasit salieylie. LUICIAMeRRSodiment.
lactic, malic, mandelic, cinnamic, citraconic, aspartic, stearic, palmiti.c,

itacqnic, glycolic, p- aming-benzoic, glutamic, benzene sulfonic and .
A e A SH S RS TS e B P RE gy AL o e Zwicer
ioBysomoatippephytitneciixemplansit sush inRngianicaaltaaesr thoss Withnhydrate or

hydrochloric, hydrobromig, sulfuric, sulfamic, phosphoric and nitric acids.

bydubRhirihiaY Al e [Retris thihsramasrd asgdtethadnseRyapoaes salts formed
wihergafiokhe Agidrdditian saiie aecR AR IS USCRged SMROIRERIS those with

may be obtained by treatment of Gaboxadol with the acid in an inert o
mastGent foNswed by preeipitatisisoibifationtetitioptiopedicre-chistakiatiorsalicylic,
mb%ARAWRMENLS 1@%5\51%311?gf%&ﬁ%foiwgﬁ}b%c?ft%ar?cry%taeﬂltlsnﬁco rgqgg} gluconic,

by wet or dry milling or another convenient procéss, or pieparatiori o
lagartinidscironndedohve@ntamelsificatioit prepess, Suitabl@ahettiodsaceaic, glycolic, p-

ribed.in EP, patent 0000338, Precipitation of the salt is typicall
o LR ARy o R P e R e B vt o e s

haabdeﬂmhééligme,tmatmlaﬂ]ﬂeo&anﬁhanﬁemﬂrﬂﬁaeonaupwagteif@ﬁmltixﬁ@g@&@& salts are
water . and inert solyent may, also, be used, According to the disclosed )
*h%%%b‘e{&ﬁngmé?é %&aég%%baoaﬁ&rﬁﬁfwm faRdgpRiierbapic and nitric acids.

Gaboxadol may also be used as the zwitter ion, e.g. the mono hydrate thereof,

The acid addition salts according to the disclosed embodiments may be obtained by
treatment of Gaboxadol with the acid in an inert solvent followed by precipitation, isolation
and optionally re-crystallisation by known methods and if desired micronisation of the
crystalline product by wet or dry milling or another convement 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 disclosed embodiments, 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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thereof may be administered in any suitable way e.g. orally or
\paremteesdBrsand it may be presented in any suitable form for sd6hn g 2004/600460
administration, e.g. in the form of tablets, capsules, powders, syrups or
solutions or dispersions for injection. Prefe¥ably, and in accordance with

t O PC /DK2004 000460 5the resent -
|E%e%%§r9§é§t{,§g{§%fgl iS a%?n%ﬁlésl?ésrea & Iéermlgf%‘%gﬂﬁlb rthaeldRkarmaceutical

ewifiy, suitably asadthlsietor eapapisuse mrtkna therfosMaQluBpsHSRANSIMion or dispersion
sigwljl 0.0k fllspersmn for injection. 5 Methods for the preparation of solid

pharmaceutlcal preparations are well known in the art. Tablets may thus
be prepared by mixing the active ingredients with ordinary adjuvants

il en s and subsequently compressing the mixture in a convenient
?%%{ﬁ?%%gférrna&?ﬁep 0hat §°i K RRAEACS Ui pEenarabamsrse Vt@lfdcnown in the art.

§fa]nd:d5tsIamtpsﬁubahw@mﬂﬂ%ﬁ'@ﬁ'ﬁﬁkﬁ@aﬁﬁ@a&ﬁl@q{}?ﬁ@ﬁ%%gﬂ ordmary adjuvants
thellke gﬁgégother adjuvant or additive 10 such as colourings, aroma,

SRS BB efodsip3aeBeBHE o pRsting] that thisfuereircompatitieiont tabletting

withiihe agtiverpgredienisn A.sultable farmylat] %51\1/%}1 AbOXAAOLIS ) Jactose, tal
described in Wgug02/094 225 filed May 17, 2005 g ut PmltlS " 1 actose, 1a:cum,

ﬁ\?gﬁﬁ%}ﬁqhW%ﬁ%@ﬁ%té&mimy&mmmh& aSpJg'CtsH@[" zicﬁuvant or additive
ggagoggmg%gfg@l%%gn& lication. is §U|t1%}%e mb&:ﬂmee;cs of the
ic re

medicament or pharmacédtical composiions BrSgidsr that they are
TesRafhis fotith dlinaotive inguelima. well-established animal model of

persistent somatic pain 20 (Dubuisson, D. and Dennis, S.G. Pain 4, 1977,
161-174). It has been described as a model

A suitable formulation of Gaboxadol is described in WO 02/094225 filed May 17, 2002.
Without fimiting the invention in amy way, it is intended that any one of the aspects or
embodiments of this patent application is suitable embodiments of the medicament or

pharmaceutical compositions herein.

Pharmacological 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.-
M.R., 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 (N SAIDs) that are used for treatment of
inflammatory processes in tissue and have relatively wealk effects on neuropathic pain

conditions have weak activity in the formalin model.
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of clinical inflammatory pain (Tjolsen, A. and Hole, K., In: Dickenson, All
“251 Bessan, T.- M.R., Editors, 1997. The Pharmacology of Pain,
bringerVetag, Berlin, 1-20). Formalin injected subcutaneouRfyF{R¥s2iirg00460
paw produces initially a local stimulation of the nociceptors, this is
referred to as phase 1. This is followed by inflammatory processes and 25
HereraertabBrocefirase 2). The latter phase models the neuropathic
' [tk ber of drugs are active in the model, e.g. morphine
D 0L R S e pe e g rexion of e righ
bbanezBpilwe)ithathdurshewyhbentfieiak efferisdtn ainisa LW aRa N amber. and
g L%%.SSHO\évn V%Citche%ﬁ trgal{%nﬁents are accompanied by troublesome side ’
effects. The non-staroid artmHARNARSEES drigeires Aebindrike arbsersation chamber
aﬁnmdtmemmﬁﬁﬁﬁﬂaﬂmaiﬁb}mf@&%sﬁéxm @?FEH@ ﬁfj‘@c%"ﬁa@' aé%gq!%vation of the
weak ef%a?jts on neuropathic pain conditions have weak activity in the
FaHmah b%’é?Wﬁ%@@a%%é)ﬁGW@@@@w@omaw(EmmpmHM) following
Rracedurg &iftynnigielites ahe f; [ . inistered s.c, into ..
the Iantf?r region of the right h%—%ﬁa}zg Io%ﬂlde%l%?rﬁﬁ?%ﬁf t%%aﬂmg the injected
rﬁ%ﬂﬁﬁs%obﬁ%éea%el%%@t§§§ﬁréﬂbm@¢iamfpmmtmmm@w s.c. injection of
cIagicous e ey an, NSRRI AYDULhEN ARG observation chamber
5 allowed the experimenter an unobstructed view o the INjected paw.
Observation of the animal's behaviour was made from 0-5 min (phase 1)
REG:RP-30 min (phase 2) following formalin injection. The total time the
animal spent licking, biting or shaking the injected paw was recorded. All
BrtsatingrefiGnbyredeiiedia formalin pejectiofcaBtbd ot 8RRl @l Ebtently

. icl test drug 30 nun or 2 efore the formalin test. 10
u\{ﬁﬁﬁe%%e pain response mp%ase ,bm a dose dependent manner.

Gaboxadol also showed potent and dose dependent inhibition of the pain response in phase

1.



Results The testing of Gaboxadol in the formalin pain model showed that
the compound potently inhibited the pain response in phase 2, in a dose
dependent manner. 15 Gaboxadol also showed potent and dose
dependent inhibition of the pain response in phase 1.207 Claims 1. A
method for the preparation of a pharmaceutical composition for the
treatment of neuropathic pain, in a subject, comprising: formulating an
effective amount of gaboxadol for the treatment of neuropathic pain, and
Claipsarmaceutically acceptable carrier. 2. The method of claim 1, wherein
the gaboxadol. is in the form of an acid addition salt, a zwitter ion hydrate,

1. OF &\ ZWIHES 490 - aRbyANIG - Fod BE %g}ﬁgiégtﬁl@éﬁncgmc‘?gﬁfﬁiﬂ BeRCeatment of

addition salt is a hydrochloride salt or a hydrobromide salt. 4. The method
neofagaihicyavh éraivthie cwdtipiosity drameukénaritte o veenohydrefgat®xadol

The method of claim 1, wherein the pharmaceutjcal composition is an oral
fo e e e e PR B AT
oral dose form or a liquid oral dose form. 7. The method of claim 6,
2. whéieimttesblitadaahdoserform ibagiistdr ascapbalfars.of he methddiobn

laim 1, wherein the gaboxadol is crystalline. 9. The method of claim 1,
Sa&;ﬁe«?gﬁﬁﬂfﬁ éogﬁmélat?s of ﬁ&ﬁ}{gﬁzr on anthygdte.

3. The method of claim 2, wherein the acid addition salt is a hydrochloride salt or a

hydrobromide salt.
4. The method of claim 2, wherein the zwitter ion hydrate is a zwitter ion monohydrate.

5. The method of claim I, wherein the pharmaceutical composition is an oral dose

form.

6.  The method of claim 5, wherein the oral dose form is a solid oral dose form or a

liquid oral dose form.

7. The method of claim 6, wherein the solid oral dose form 1s a tablet or a capsule.
8.  The method of claim 1, wherein the gaboxadol is crystalline.

9.  The method of claim 1, wherein the subject is a human.

10.  The method of claim 1, wherein the effective amount of gaboxadol is from about

0.1 mg/day to about 50 gm/day.

11, The use of Gaboxadol or a pharmaceutically acceptable salt thereof for the preparation

of a medicament for the treatment of neuropathic pain.



10. The method of claim 1, wherein the effective amount of gaboxadol is
from about 0.1 mg/day to about 50 gm/day. 11. The use of Gaboxadol or
a pharmaceutically acceptable salt thereof for the preparation of a
medicament for the treatment of neuropathic pain. 8 12. The use of
claims 11 wherein the Gaboxadol is in the form of an acid addition salt, a
zwitter ion hydrate, or zwitter ion anhydrate. 13. The used of claim 12
wherein the acid addition salt is hydrochloride or a hydrobromide salt. 14.
The use of claim 12, wherein the zwitter ion hydrate is a zwitter ion
12monaghydrale, s e Vseol-aMhorR05 clalins 1 ié wheGadRAsid addition salt,
Gaboxadol is in an oral dose form. 16. The use of claim 15 wherein the
a DYHIIdes Rormis. 5ot sraPaesbydigteor a liquid oral dose form. 17. The
use of claim 16 wherein the solid oral dose form is a tablet or a capsule.
1318. The use of anviene ahelRimgd hold Mbersinseid GROXARRIAS or a
crystalline. 19. The use of any one of claims 11-18 wherein said
hydredrpmédtisielyd composition is for treating a human. 20. The use of any
one of claims 11-19 wherein the Gaboxadol is in an amount from 0.1

14Mo/day §8e2f MEHIRY, wherein the zwitter jon hydeate is a zwitter ion monohydrate.
15.  The use of any one of claims 11-14 wherein the Gaboxadol is in an oral dose form.

16.  The use of claim 15 wherein the oral dose form is a solid oral dose form or a liquid

oral dose form.
17.  The use of claim 16 wherein the solid oral dose form is a tablet or a capsule.
18.  The use of any one of claims 11-17 wherein said Gaboxadol is crystalline.

19.  The use of any one of claims 11-18 wherein said pharmaceutical composition is for

treating a human.

20.  The use of any one of claims 11-19 wherein the Gaboxadol is in an amount from

0.1 mg/day to 50 mg/day.



