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TREATMENT OF | MPAI RED RESPI RATORYFUNCTI ON Fi el d of

i nvention The present invention relates to the use of
wgoabioadah for preparing a nedi cament for treaPCm®K2005/000222

impaired respiratory function in a human pati ent

suffering from sl eep apnea, such as central sleep

apnea or obstructive sleep apnea, a method for

treatin aired respirator functlonlnahurran
REATVERN % m\? éfﬁ I&é‘éf( ¥WNound of the

Inventlon An open upper airway |s a baS|c requi r ement
for breathing during both wakeful ness and sl eep.

Field of mysntien r esearch during the |ast two decades has | ed
to the identification of a conplex of conditions
characterized by inadequately |ow airway patency - and

The FM@Ht%%ElBh ?élates Whe lﬁs@g%é’boﬁd%ll £t p¢§la¥in glérﬂl&gca?ﬁé%@ Por

n patl ents sufferi ng fr one Or nore ou sever al
treating mmau*ed tdspigorofudictiorom, a lymesat peitiagt swdieung §ropa$le¢mapnya such
t al i nterrupt.ed . durin e.to.a coll.aps
as ool e arber BhSuPBHES piavSh el o e topulle fifpgRR°C
respRiily REctdl MG Rahad HHtidEt fiffetihg &loresléep dpnsheep apnea

i ncl’'ude surgery of the upper airway, intraora

mandi bul ar advancenent devi ces and | ong-term treatnent

Bac'%\%]rtélﬁg\a %Iﬁ]ﬁl%n{l(r)] ous pOSItIVG ai rway pressure

ese fret hods of treatnment are cunbersone,
poorly tolerated and/ or expensi ve. Vhrlous forms of

phar macol ogi cal treatnent, e, g, by, admnistrati f
An qpep #ppey %wéaartlﬁ é@ﬁiﬂé seremenifor brepthing dutng: 2f fyakefufhess and
slee%.qﬂf%ﬁl&e rds IE th@ ekt RGO g&%ﬁ%r l%qechi%vtﬁe RR&Afication of a
npl oyed ave

ot gai ne clinical use due to
combleﬂiotfednchfubmmmactemed be spideqtataly lov aimwhypatency — and thus

t.heophyl Ilne and . azet azol.am,de, . an .car boni ¢ aphydr ase
breaflg DIVITH OOy LY ARTREENFSP" BEBatteBlngtiytine i o of more
out é/@e\f&’dpfo‘hﬁﬁ B?th%ge &ﬁi@ﬁticﬁ‘ﬂ bRh@RTY l?déﬂﬁl@ V\gﬁﬁé@ly BriotalyEink@upted
applied in the clinical routine. 00/ 51590

during sleepiduatechmbliapsd @ o@p@u@mi@ﬁﬁwt@ppr @yERti ng or
anel i orating sl eeprel at ed

The presently applied principal forms of treatment in sleep apnea include surgery of the
upper airway, intraoral mandibular advancement devices and long-term treatment with
nasal continuous positive airway pressure (nCPAP). These methods of treatment are
cumbersome, poorly tolerated and/or expensive. Various forms of pharmacological
treatment, e.g. by administration of tricyclic antidepressants, selective serotonin reuptake
inhibitors and progesterone have been employed but have not gained wide clinical use due
to limited efficacy. The respiratory stimulant theophylline and azetazolamide, an carbonic
anhydrase inhibitor, have experimentally been employed in various forms of central sleep

apnea (CSA) but are not applied in the clinical routine.

In WO 00/51590 various mechanistic approaches to preventing or ameliorating sleep-
related breathing disorders are presented. It is also alleged that amongst others GABA
receptor agonists could be useful, and as examples are mentioned isoguvacine, muscimol,
THIP, piperidine-4-sulphonic acid, flunitrazepam, zolpidem, abecarnil, baclofen,

piracetam, and progabide. However, several of these are not even GABA receptor agonists.
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breat hi ng disorders are presented. It is also alleged
t hat anongst ot hers GABA receptor agonists could be
\Nmsmmmmwmand as exanpl es are nentioned i soguvarCTBK2005/000222
musci nol, THI P, pi peri di ne-4-sul phoni ¢ acid,
flunitrazepam Zol pidem abgcarnil, baclofen
plrace:anl angmgrogabide However, several of these
re not even cept or
e o o SR TP RSB s e coo0ass

B1, aggjlggg?é%n't 28@%0 3 1eds HORR 3B tent"i’eﬂ‘iln {2 tFRuait@ftleep disorders

as s own great potential in the treatnent
in ge@érabl eep di sorders in general. Description of the
| nvention There is a need for a new effective
treatnment of inpaired respiratory function in a human

Descpﬁ'i:loﬁrbtftl?éjflfv%ﬁhaﬂ fromsleep apnea. In particular,
armacol ogi cal treatnment of such disorders woul d

offer a definite advantage over the invasive or

non-i nvasi ve S ,uUs
Therg 5065001 o1 e edt Bt PhPAER ety PinchlOh e puman
patleﬁymfﬁg TRt Sleéhgpreal Bnqmtuculhlunﬁmma&olegltai teafofient iofi guch
from sl eegba pnea may suffer frgnldegre55|on at .th
a

disowslarsevauldretfens d@:fepie@égeﬁaﬁe%w d ¢ QERgingaguf Bjsthods used
at pr%slé:eg n?aél&n?%vhl y Pﬁﬁll@é Houffele Plel‘éﬁef AR Bnleoravispe gieal

reat I'S group of patients that suffer
cmnﬁ&@ﬁh@hﬂﬁ@pa&mea and depression at the same tine.

Apnea speci al ists generally agree that there are three
different types of sleep apnea: obstructive, central,

er%%&';ﬂefﬁ? g\.%fﬁeq tflﬂcﬁﬁ §leﬁﬁoﬁx?ea rﬁ&%ﬁdffé@ Flo¥Edepr&eionap fieasame time,

entral sleep apnea (CSA) is
or dépRéssed peopbeimay eﬁpal@pdwlomslecp@@m A&p.0Fe @lﬁo P‘ﬂéﬁVe ere is a

e B SR B G B R 8pa s deprsin

aiﬂ@§5§g§nkn respiration during sleep due to the
obstruction and/or collapse of the upper airway

( t hroat), usually acconpani ed by a reduction in bl ood
Apns'fl nﬁaéi% %Eg%{rl%ta‘l Dored A frbd Q98D Yirfie R AR Y BiGep Bpnea:
obstructive, central, and mixed. Of these three, obstructive sleep apnea (OSA) is the most
common; ceniral sleep apnea (CSA) is rare; mixed sleep apnea is a combination of the

previous two with treatment being the same as OSA.

Obstructive sleep apnea is characterized by repetitive pauses in respiration during sleep
due to the obstruction and/or collapse of the upper airway (throat), usually accompanied by
a reduction in blood oxygen saturation, and followed by an awakening to breathe. This is
called an apnea event. Respiratory effort continues during the episodes of apnoea. An
analogy might be helpful: OSA is like putting your hand over your vacuum cleaner intake
nozzle. Your hand blocks all air from getting through (upper airway collapse) even though
the vacuum cleaner is still applying suction (respiratory effort continues). The vacuum

cleaner is usually straining somewhat at this time, and so does the human body.

Central Sleep Apnea is defined as a neurological condition causing cessation of all

respiratory effort during sleep, usually with decreases in blood oxygen saturation. To
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called an apnea event. Respiratory effort continues

during the episodes of apnoea. An anal ogy m ght be
whedosheds20 OSA is |ike putting your hand over yRII/DK2005/000222

vacuum cl eaner intake nozzle. Your hand blocks all air

fromgetting through (upper; ai rway coll apse) even

t hough the vacuumcleaner is still applying suction

(respirat ffort :
retumbe Wu@?r{ draen pelosio GHATE 366 ArDep Ppd o e R plue
on th%vacu ff'lo i aF &ﬁé}t h@bucEbRER e Rstem dtatdr dettrallin@breathing

eur o d| tion causing cessation of all
shuts [des/i that's hy reépfratoty elifiosit pgd B bm@thmg J&e pgrsap igaroused from sleep

oy e SR, A b4 TREPR0S 90227

Y Centra
apnoea woul d be like pulling the pI ug on the vacuum

cl eaner. No power, no suction: if the b
I shaphibe oberveg brtekeuoignobe CaTseH of HE RO AN Eton, S ides

obs tréq?ts pi r Oferl %E(gtétar E’Q g\ ofiiaP %fc%lgli BY thel r}}lpﬁfcﬁ%ﬁ nitﬁ:us In its

an autonat c” breat I Ng r ef

sunpf%ﬁt 108 paRfhl dRwae téllapee yesbstiuction B mdheaipxi by p@lfq>und| qnd vigorous
ul d"be observed that obstruction, the J
snorlh%dvmreaxemnqnh givvey elapesey QRebuceBies iR o C%@ %fhgff’é}”g $a
condeJ eet 51-1 %{ ziu?ﬁ/oxmast #ﬂlﬁ%an?é’%(ﬁ{cgg dQMné RRpRathn wish! thﬂhout

S Si rmpartial airway colla
conc@ﬁﬁ&bﬁttb@éﬂswf hl}fISOXdﬁﬂa Cﬂteedo%)%em@ﬁ(rmh Qbﬁmﬁ% A scribes a

stategg(;};a]?cg)lliagsbe;% tb’e;}?pr?@g gﬁ%ﬁgbﬁ@ﬁmgﬁl on, 1 g;sﬁr%re ?)pocﬂoﬁlﬂ&&]i fB8bmns, is
assodl ’{efﬁ QW e W? %éc%ﬁédd@?@f InYerfuptHdcad] s diritg wWhish Itheqiia'u@nt maintains
WACH Yor W ¢ com t gh?

out” con ns of hypo e
inspii®sty aRviepteadaisian o@émded@{lll\h(ﬂéf b%r:_eéluc gv %yegtugllg leads

to hy(gqxtpglia?h%q%gl %xraa sg&l?(?%lgtash ?rgtj eEBSJal AbfG@dep. Mb‘?ecﬁ)‘éf] Q:'aidl&fbscular

IS associ ated w't
com{)ﬁ&%@h? reSRBhRAER Pbtradiive rsIdép tapabeai Obstoutive sleery amﬂe@ has been

atient maintains
assofmtdélum&dlmraammswmeresllétgagql, h?@ﬁqg{gg, queflf “E @%}ﬁfﬁﬁ{pﬂ& :
eaads t 0X G
el BV SRR, St i
sym AL d&nﬁﬂ%&t[di@tlisted abbeege mphamﬁnedbssewg@tqaw Lheemay also
pnoea has been associated wth increas slw
be cbaiat iricess Al B8P HOER EYACIPRGE gD TUCATpp fregs or even

intense snoring.

A number of factors that predispose for airway collapse during sleep have been identified.
Among others these include obesity, hypertrophied upper airway tissue (particularly in
children), and short jaw. However, a substantial number of subjects with mild, moderate or
severe sleep apnoea do not exhibit any of these factors and may therefore be referred to as
cases with essential sleep apnoea. It appears likely that essential sleep apnoea may be
caused by central nervous mechanisms relating to reduced nervous activity to upper airway
muscles responsible for maintenance of upper airway aperture during sleep. Such
mechanisms may also be important for precipitating or aggravating sleep disordered

breathing in cases with predisposing factors such as described above.
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met abol i sm and increased platelet aggregability. It is
i nportant to point out that the synptonms and
w@eovplodas2d i ons | i sted above are not confined tBCEBKeN08/000222
cases. They may al so be observed in cases of partia
sl eep apnoea characterized py frequent hypopneas or
even intense snoring. A nunber of factors that

i ; ; !
The sbgeice PF ptioNR MRS GRHITEC {HaTe, HS GHOEAL g e & 85Ramic
el R L8l B L ) SRR gl et nccon
may origihate 1mfhe$ahirﬁat§5vgws systern) al theode rodisignal transpéssionsiPeep

) noea do not i bit f th
peripffal Brse Bt Hersprstpf s ngl Gt Stgh ARG Aol Bems o be
parti@RRBEFonbincaB BEAASslbkally, subpéstias Siandenthl iBre@p, paiphernl

may "be caused by central nervous mechani sns_rel ati

neurdl end/ernemdmperulas gentseliaf ¥he yones appE is REFHGHMIIHRIORS Bbe

spansi bl e, f or in f ' . .
atteeliif A3° spise ISR MLERBNGHE’ iR ) SRRy
counfe®ict Beativiiyt @lllapdn®forag grastated iy isdpiemryiflovr afeieid the airway.

_breathing in cases with predisposing fact :
A sitasiverdBadtesBeq BY PEORESA KBEmBIeIgK Py Rioa 5B] f}ﬁ%ﬁ%@?

.anat 1 C . r . . . ; .
T L
poterftialigtcbngpsinsoudesit uownterseted byl édapptoptiatety losnairregy tone the airway

will gna & getlapse ptGemberimen Rmsaityiladte i f shfolf form of
slecp EMAENE %H%aﬁ[iflfgaﬁfiﬁrém-as Suthl dheC béricli€ Brbthilg SéorECheyne-

e particu pronounced during sleep only )
Stokssigggsdtiongall hereaefatredlo asetentalssleqpeapnphie Fais forayphlpreathing

. nd/ or neur.o cul ar . t f . i K .
aso b SRS LR SRS e or P PG Bhmba i
drivé}ﬁﬁdf&)\fﬁfderamdcnemﬂearauiyaﬁdnpper airway tone will

ul timately counteract the airway collapsing forces
generated by inspiratory flow of air in the airway. A

i tuatign.char '
Ve ok 0 A SRF BRSOy RO SRR O g vents
respbiit10 Eorthaitch e pestitiohic homeostasis. A His lphp invdydes atcentyal
flow. If this potentially collapsing

contrndien geinAnchuling chemssseBioF FesPersV sy B{a?‘?r/\é?e/mirg%m%%r% center

respgrilsrix\rle\%gss and excitability) and a series of plant factors that determine the extent to
which gas tensions in mixed pulmonary capillary blood will change for a given change in
ventilation. Finally there are factors which will determine the change in gas tension at the
chemoreceptor for a given change in pulmonary capillary gas tension. These factors
include pulmonary circulatory delays and diffusion delays which are involved in the
process of the chemoreflex feedback. The "loop gain" or extent of feedback control which
includes all these factors provides a substrate for estimation of the susceptibility to periodic
breathing. When loop gain is changed to a value of unity instability can occur and this
change may take place at any of the steps included in the loop. In this sense it may be
advocated that different forms of sleep apnea including central and obstructive forms may
have a similar principal pathogenetic background. In some cases gain may be altered
substantially without development of sleep disordered breathing suggesting a highly stable

respiratory control system. In others central apneas may be elicited after minor alteration of
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will tend to collapse. This potential nechanismis
especially attractive in a specific formof sleep
waele@sngiseed breathing referred to as central apeiERK2005/000222
periodi ¢ breathing and/or Cheyne- Stokes respiration
(all here referred to as ceptral sleep apnea). This
form of breathing disorder 1s characterized by an
_oscillating pattern of respjiratio ich riodical
gain RagEeRIngar B OLDITSTRIRORD IO RBR oM LR SEERd RLPGRER mhaf be
Vent.il.at oy dplcaRinkt bd SERARAS with éaNrbalised upper
morefpé%\%a!)eglghff]&vg%\?%égﬁ fdhegl'[ oop of ‘events responsihble for
airwdyaipeiterediigidy depereitatol uppehaimeaysdilatory, mutelsadiyyp for maintenance

includes a central controller ' i ncludi i cularl
of veetion stepens pecppttarvinie i OREIH LIS sNeERo e paticulary
prom%fe'ilﬁ ﬁ-fodff?e? Be pVRNEmceRiig pak6ts alibl sldep)disundered sepirgon. From
of plant

actors that determ ne the ext enﬁ {.@lﬁv\/{n cht
this rgaeningris fodlosvsithatmi rveadpthavmadifips €8HPT FYPIR B U5 & T
change.for .a given ch | [ j H1i82df tHe loop and
encopyersel i Ber S P E L Ay e e R er AR e loop
redu diigiiahe Rledp disorietdlawmyirciept or for a given change in
pul monary capillary gas tension. These factors include
pul monary circul atory del ays and di ffusion del ays
i ch are i.nvol. ' ive fleatnitat shiedpaied | ex
An of st B e HURMBE o b e Bl AR B ek 1
respﬁagiyrﬁhcm @ husdnusheisnteuffeting Sont sleqpapacpip priisylay central sleep

substrate for estimation of t usc i bl . 1l
apneper PbeTustive SlEERAPRFa OPREHX ﬁlb%f)"qggf‘@i 1ERlce? hL“l‘gdégy?%&é’ateS some ord

ofth:ég{;é{{?%%fés gf{h%hétﬂé&sqglb%w tigadt. occur and this change

ace at any of the steps included in the
loop. In this sense it may be advocated that different

forms of sl eep apnea i.n¢cl udi A ORSHr dut# long-
A furgenebiggiiverpd e %‘Q’%Ii‘t}ﬂnl 15%) Bp Vﬁgiaggrfe%ﬂehtg%enet ic it

b 1o BARnE AsRFingdidin Bleyp beneal t er ed
termstg%alsﬁ%gﬁéjpgﬂl W ?hout devel opnent of sleep disordered

br eat hi ng suggesting a highly stable respiratory

control syst 1.n_ot h r.al fRRReAGc MDD & particular long-
A figtheg piggi! ?fg‘ﬁé }ﬂvﬁ%tr"ona’l‘g[t‘zP‘g’t% Fggna@‘oef T/ DK2005/ 000222 gain
rernSHOAEShi, B9 2 Buf@R HaMdnt Syisliecprstmgabuee osedpendancy ol TEEENt

I ncreased proneness may be nore prevalent in for

i nstance cardiac failure and in patients with

A fltl:rtohrgl? %8{&&99 ot tBB §livention is to provide an effective treatment of human patients

that suffer from sleep apnea and depression at the same time.

Further objectives of the invention will become apparent upon reading the present

specification.

Gaboxadol has the general formula

HN O/
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ai rway aperture highly dependent on upper airway
dilatory nuscle activity for maintenance of

wQ@ ensiopemed on. Moreover, sleep per se, parti cul B€T/DKREM000222
sl eep, appears to be a particularly prom nent nodifier
of loop gain in certain patgents with sleep disordered
respiration. Fromthis reasoning it follows that a

dy that difi . | of .t |
and ryighudBedeseriptin “Seogpcl ol anPe tenredtdy o R RL B
com}g(PﬁdC DRhAS tttFJBa%E gél?vglttelf iohf) §hh PR A1 Q8BNS salts, e.g.

I'm nate sl eep ordered respiration. obj ective
pharfifacéhiallyaarpiable dcsl additpmoalts dydratestarselvates of thedapepr salt, as

of inpaired respiratqry function i human pati ent
well @5 prigdratgs: Apg ﬁféB PEEHPIY e ,CrXSFf‘?@%? {Eﬁ“@& ar central
sl eep apnea or obstructive sleep apnea or a mx

t hereof, which reduces and/or elimnm nates. sone, or a{ | . ..
Treatthentttod intpaintstusksraory firctionihiindge spmetnippravigg or aljeviating,
further .objective.of | ' ' i & sleep, such
the efRERy SN PO AR TP HBEE HEED ek bRt RPLAS) becr
as 10iRutBHERID Raks.ent suffering from sl eep apnea. A
further objective of the invention is to provide an
effective treatnment, in particular |ongtermtreatnent,

fa ' i AYSHRE (SHOSErR treatment), from 1 to 4
Theg@ﬁté]ﬁe&lg#?@pggﬁ# g@%\ %}é{%@f&%t grt her cgbj ective of the
Weelﬁil KigRirhedateserotrpatment) f? fom a]fﬁefied ekeasdingehyaeiit(lape-term
uman patients that su r fromsle nd
treatieqitle dssngpiahtyPe ﬁg?‘%’&ﬁﬁn’% frﬁeg]_fne E?rstch{soﬁl?co jg)%%t%? 1Lses of the
invention will become apparent upon reading the

present specification. Gaboxadol has the e%er al
Theftoiiiéla& 1000 2endeddo tern hymens frm@d@bﬁﬂﬂ%ﬁ Gl

"gaboxadol " is intended to include any form of the
compound, such as the base (zwitter ion),

Th&gﬂﬁ FRARNS i CRltdnie@RORRInAnemS Slohs 18 & @ years.
pharmaceutically acceptable acid addition salts,
hydrates or solvates of the base or salt, as well as

Acc%rrlg%g i %Sﬁres%g{j AL S0 AR me BbarhbiiSHit hé S@nifieantside-cffects
for the treatment of impaired respiratory function in a human patient suffering from sleep

apnea, such as central sleep apnea or obstructive sleep apnea is provided.

In a broad aspect, the present invention relates to use of gaboxadol for preparing a

medicament for treating sleep apnea in a human patient.

In another aspect, the present invention relates to use of gaboxadol for preparing a
medicament for treating impaired respiratory function in a human patient suffering from

sleep apnea, such as central sleep apnea or obstructive sleep apnea.

In one embodiment, sleep apnea is a mixture of central sleep apnea and obstructive sleep

apnea.

In a further embodiment the human patient suffers from depression and sleep apnea at the

same time.
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Treatment of inpaired respiratory function is intended
to mean inproving or alleviating, the respiratory

WO vsod4820 i n patients suffering from sleep apneel/DEI@I/000222
a period of sleep, such as 10 minutes to 10 hours. The
treatment is typically given during | ess than a week
(short termtreatment), from1l to 4 weeks
(intermediate termtreatnent) or for a period
exceeding 4 weeks (long-termtreatnment). A speci al

In aofRR® effboliidt | f2bBXddoERcrEaSds sl WakeBle6p Il @ patsH: and he
term"elderly" is intended to nean humans from 65

therepyampramed theogsmratamidunciom " adul t s" is i ntended to mean
humans from 18 to 64 years. According to the present
i nvention an effective nedi canent with no significant

In a SirfiRr ebeditent, (gﬁb@l’aﬂoltlﬁ e@theEbim of an s@dddidon sdpior atzodtyer ion
function in a human patjent suffering fr

hydralgi e vitdom aseeRe.1BR Mt s EhoHiRes SBEH] e form of the
pharﬁlag&& ?ﬂ? g@ce bR £Yd %ﬁ‘ijtlorf ﬁlt%ef%@ﬁ?roﬁgﬁz Eﬁqgrdréchﬁ)rlde or

resen nve on relates to use o

hydfobfdmaﬂe salt, @r irethic fomreof the awitter éat mogolstdegp. apnea in a
human patient. In another aspect, the present
invention relates to use of gaboxadol for preparing a

Ina ﬁﬁ'ﬂie? @&%B&lrﬁe‘?ﬁ thé ﬁl@&l'cﬁlﬂeﬁtrfpﬁﬁ 61‘%1@ db®seih af ffivalfyy etrhalicament
human pat’ient suffering from sl eep apnea such as

isa snémlto'ra]l dosk étmn apeiess tableislos capsolosyer aliqig ombdese foym. Bs 2

typl%ﬁ@g gE ngggqslgeglg% eg?l ééﬁgregne g ?xe&cm?lgﬁ]tt ﬁ% ovd1 98K form

comﬁﬂ’ﬁﬁg bR bctiReniv iR Bf M8 lghbeiadslfk61ar2ss fugamn26ens, destrating
| eep apnea at the same tine.]n anoth

1mpsl‘d§bﬁﬁpmﬁ@ry fyadiionda 6 humag Pagiensssush asamald 5& hwman paignf;The

ati en nd th r [ f
ettopRe TR et SR s i 20 te bl GrHoRARBefifaed 164 e
Pref@fabBC itk @hdkidodik inal drysta:lhneifoz‘m Ftlﬁherlemboldydm!e ef the medicament
zwi tter 1on anhydrate.

h
comgaipesaadfectiye ptﬁotnpfé)f g@l?qﬁagsl f% t2 Se mg%gJaS mg, such as 2.5 mgto 4
mg, 4 mg to 6 mg, 6 mg to 8 mg, 8 mg to 10 mg, 10 mg to 12 mg, 12 mg to 14 mg, 14 mg

to 16 mg, 16 mg to 18 mg, or 18 mg to 20 mg, e.g. 2.5 mg, 5 mg, 7.5 mg, 10 mg, 12.5 mg,
or 15 mg. A typical embodiment being 5 mg to 15 mg of crystalline gaboxadol, such as the
hydrochloride of gaboxadol.

The human patient to be treated with gaboxadol may in fact be any 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 an embodiment. Typically, the human patient is

selected from adults or elderly patients.

In a further embodiment, the treatment is short term treatment. In a further embodiment the
treatment is intermediate term treatment. In a further embodiment the treatment is long

term treatment. In a further embodiment the treatment is chronic treatment.

A typical embodiment is use of gaboxadol for preparing a medicament, such as in an oral

dose form, comprising an effective amount of the gaboxadol from 2.5 mg to 20 mg, for
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pharmaceutically acceptable acid addition salt

sel ected fromthe hydrochloride or hydrobromde salt,
wW@roosqo4sbe form of the zwitter ion nonohydrat ePCT/DK2005/000222

further enbodi ment, the medicanent is an oral dose

form Typically, the nedicagent is a solid oral dose

form such as tabl ets or capsules, or a liquid oral

dose form Jcal rrbodl me

longg}g%yggfgg]en’f%t? nmagﬁcép Jéatgry Betion i nh 13 u%lgpt puch as an elderly

GBS s S g s

apngaespi ratory function in a hunman patient, such as an
el derly human patient. The effective anmount ranges
from2.5 ng to 20 ng of gaboxadol calculated as the

In a2 P@9Rr affielf, BicARedent ifiRnEGDRKAHAQb airSethéd for GleyiSiiaslbdpepnea in a
form Further enbodi ments of the medicament conpri
human peffi¢ng ceonvasisirenadministeriga o sead ptint éﬁﬁﬁe@Wﬁ@m%mz@fs %?éoxadol

per i@r hIB gﬁﬁgrtﬂ%das et {}[E%fis%npﬁvélgm@l r@?tes?o ggnétﬁ’oc?fo%atﬁlg

1mp5d§ed@sp1ﬂa@or§7§:uﬁaloh8n Atunman pﬂtﬁen‘(guffern@fmm sl@p@pn@a. 5uqi’ga,s
ngg mg, 10 ng, 12.5
centgq-hg P ﬁﬁlilﬂa 4 éhbﬁ@ucgwﬁﬁlepp_, anryan?%@rl%qg&r%n}qt%&g to sald patient an

)
IR A b oo
fornpeoatpyisssgrberadad ffronh2. SthTw’QOpmglpleadayon mal e or

femal e, which may be divided into children, adults, or
el derly. Any one of these patient groups relates to an

Theecﬁrpl ngagﬁfét adnﬁﬁﬁtrﬁt%ﬂ ¥ gabbRadVaRBrdIAg it lm\&nﬁﬁﬁl ol depend on

s or elderly patients. In a furth
tne Bt abdlot heute pEatmistsiration wiedr TyRie pABEYHEEn of geboxadol

rt her.enmhodi nent .t he t
wily 5 SRR O B Sl e e eEm e P T e
phahﬁado?ﬁ&tliz Qlchlly steRtdRMitiond Wilkbd tdaﬁt}ibdr Medivatoméortpetdrel or

treatnent is chronic treatnent. al enbodi ne
parerﬁera]s&;inmmsgammﬁ lalsp e gp\fegrgapmﬂ‘ﬁ ¥q1r§gﬁtlegﬁcém%arh§ﬂ]gtﬁ sleeping

perlgaoﬁg lmasgqn%% ﬁé ngogt%s o H&%rg gH&r ﬂoéh@ Qns%f‘oﬁilééiﬁ tfhﬁﬁ when using

aboxado ny, orlong
gabb%d@l torgaépmRin ahediogmdnt cd Wleznmdrm]nlsue;mg gmlmmad@il f fypacal
human patient, such as an el ?
embodiment is an oral medicament, or perora adenlstratlon wherein gaboxadol is given
in immediate relation to a particular sleeping period from 5 minutes to 5 hours prior to

onset of sleep, such as 10 minutes to 3 hours prior to the onset of sleep.

In a further aspect, the present invention relates to use of gaboxadol for preparing a
medicament comprising an amount of from 2.5 mg to 20 mg of gaboxadol for
treating sleep apnea in a human patient, said amount being effective during a substantial

portion of a single sleep period.

In a still further aspect, the present invention relates to use of gaboxadol for preparing a
medicament comprising an amount of from 2.5 mg to 20 mg of gaboxadol for

treating impaired respiratory function in a human patient suffering from sleep apnea, such
as central sleep apnea or obstructive sleep apnea, said amount being effective during a

substantial portion of a single sleep period.
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human patient, suffering fromsleep apnea, such as
central sleep apnea or obstructive sleep apnea. In a

w0 eooshess2@spect, the present invention rel at esSPCDDE2005/000222
met hod for treating sleep apnea in a human patient,
conprising adm nistering togsaid patient an effective
anount of gaboxadol per day. In a still further aspect
the present invention relates to a method for treating
impaired respiratory function in a human pati ent

In a RfhELAdpRE, i ehEBPeridRdlates ¥ A nR$hodEiol frodtiny iefRired
apnea or obstructive sl eep apnea, conprisin

respisatoiyruactém ing vmnanapatientsvifering emesl¢éarsapnoa sHebamgental sleep

aboxadol. r day. Typicall t.he eff [: 0
spne 47 B atsE Serth e Rpr PR gl g by BB R Rk e ive
amo¥it 0T2. PRE t6 2Y mgl Bebokadvl per &y, td1€ amduhtbedig efféctne diiring a

gaboxadol accord] ngﬁeto the invention will depend on
substantialfnstien ef 2 epglknieeBPelift e of administration used.
Typically, adm nistration of gaboxadol will, in the
majority of cases, be given as a long-termtreatnent
In a figGherrembudiateat theohbstaniiad portiin is 48 Veadyomst 3% or more, 60% or
conditions w || gi%;eached. Medi cation for peroral or
morg FPEneIRare, sl a5i%9Yt PSS nay al so be given in
i mredi ate relation to a particul ar sl eeping period,
for instance 10 mnutes to 3 hours prior to the onset

In a Gfrttel empodifitens , thewiegle sk getebis tdo bné tor eightdipars. f{gpigally, the

. I canent, wh dmi ni st er, i cal
aneisa e 9 Om o PP BL 0 B RER s RchiRieR's, 4.5
6, 7,qgrgi}{gu§st.rati on, wherein gaboxadol is given in

i mredi ate relation to a particular sleeping period
from5 mnutes to 5 hours prior to onset of sleep,

Ina ﬁl@gﬁ %ﬁ}bﬁ&éﬂ%ﬁiﬁ gm&?nt%f %@H@ﬁ&e’lﬁé lledsBd Hog £ E]&ﬁfmﬁtflon for

er ~aspe resent invention
conttSlleAtrBiSaded sithenseh egthdecdtasé composirar i ng a nmedi canent
conprising an amount of from2.5 ng to 20 ng of
gaboxadol for treating sleep apnea in a human patient,

al.d [ §ecti ' i thi
In ag%rlﬂ%elr %ﬁ%g?ﬁ%&% ﬂrig 26 S{ etg)el gﬁ%)e(?i:{gg .Qﬂloantsdi{g%béﬂfdbﬁis released within
a period of three hours from administration.

In a further embodiment, from 80% to 100% of the amount of gaboxadol is released within

a period of five hours from administration.

According to the invention gaboxadol may be used as the base (i.e. the zwitter ion) or as a
pharmaceutically acceptable acid addition salt thereof or as an anhydrate or hydrate or
solvate of such salt or base. The salts of the compound used in the invention are salts
formed with non-toxic organic or inorganic acids. Exemplary of such organic salts are
those with maleic, fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic,
methanesulfonic, ethane-disulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic,
lactic, malic, mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic,
p-amino-benzoic, glutamic, benzene sulfonic and theophylline acetic acids, as well as the

8-halotheophyllines, for example 8-bromo-theophylline. Exemplary of such inorganic salts



10

15

20

25

30

In a still further aspect, the present inv
relates to use of gaboxadol forppreparing :nhggrcanent
w@eoopod4seing an anount of from2.5 ng to 20 ng BET/DK2005/000222

gaboxadol for treating inpaired respiratory function

in a human patient suffering fromsleep apnea, such as
gﬁgLL?Ibsleep ?Pnea or 8bstructive sl eep apneé sai d

eing effective dur [
T e T St L R

Gabo ac%?p& Qo Rl RALESs the zR iR HPd. J. He hbfHydRge thepRifr ed
FEs gtory function in a1 urmén peatlentyI g?ferl ng from
sleep apnea, such as central sleep apnea or
obstructive sl ee

The agih S e S0 B TR ey G oDl Bt ?
gaboﬁﬁgpﬁfﬁﬂ Phe Q:?(l{ if@Yine® %ldelﬁ@medJBy ﬁ@c@ﬁtﬁ‘&m |1aodaatdmrandg

a supstanti pOFtIOﬂO a5|@%esle
{1

optiofaltyt feearystattisatiomdiytknownanetherdst andif é‘FSHSg mlg%lsﬁgmh%@h&

crystgg% qu%ﬁ%?}:gfrw?tr?r ghf ﬁlﬁt{ ‘ﬁg nQ:)ﬁ% cégﬁrﬂém I‘}?P(k%ss ot ﬁl‘ép&‘étmn of

S ng
partidi&! frOf d R1VehRBinARHickBorep@oesshSuitable ﬁymodaane;desqrmd in P

single sleep period is fromone to four ho
patenv080@3338si x hours, such as 1, 2, 3, 4, 5, 6ur§ 8: grom

hours. In a further enbodi ment t he armunt of
gaboxadol is released froma conposition for
Precip@idiobt 18 sileisegﬁallysaanﬁﬁdamtamale weeirsabignt; 6120 ag inert polar

SOIVQC;I(E) glfq?pze{st o Iog(cea%g %—Ip?(%hégng{{ngi g%)pa&{[}i%%( Whr épglrﬁtures

|naper|o

OfW% 2{1%&@811& 5 eI PREst ration. In a further

nment rom 80% to 100% of the anount of
gaboxadol is released within a period of five hours

fromadmnistrati . cordi
e i B B SRR g v
presénq?ﬁ moaklgasﬁg?blg :P&gi;ﬁ? Sbdh eﬁi@ghbﬁtralﬁme ptga ol the é}n:rlndoﬁ‘r@,bletsl, gapsules,
an an
powdérs&yﬂipsmlsoluupnsg a"lé}@ma'ﬂﬁegrgiral?l:agc o gbﬁlﬁ g)lr?rtr’%) Xfal%g present
1nve11tr1]org hg%b('»?a\égpls a8m1n1stereaqllx HR form of a sohd pharmaceutical entity, suitably

as a tablet or a capsule.

Methods for the preparation of solid pharmaceutical preparations are well known in the art.
Tablets may thus be prepared by mixing the active ingredients with ordinary adjuvants
and/or diluents and subsequently compressing the mixture in a convenient tabletting
machine. Examples of adjuvants or diluents comprise: corn starch, lactose, talcum,
magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvant or additive
such as colourings, aroma, preservatives, etc. may also be used provided that they are

compatible with the active ingredients.

A suitable formulation of gaboxadol is described in WO 02/094225 filed May 17, 2002.
Without limiting the invention in any 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.



formed with non-toxic organic or inorganic acids.
Exenpl ary of such organic salts are those with mal eic,
WO 20981094820 benzoi ¢, ascorbi ¢, succinic, oxali c,PCT/DK2005/000222
bi s- met hyl enesal i cyl i c, methanesul fonic,
et hane-di sul fonic, acetic, pyopionic, tartaric,
salicylic, citric, gluconic, lactic, malic, mandelic,
cimamc, citraconic, aspartic, stearic, palmtic,
EXp¢nilaemﬂl@’l‘qudy€%)l i c, p-am no-benzoic, glutamc, benzene
| b, méeiith @bokiddl p.o.
ﬁa#%‘%%%nkl|neg¥&#%?ﬁgggﬁ%kgdgﬁgggﬁggﬁheophy l'ine. P
at doEéseﬁmhaZrymgftOQOmhgl nor gani ¢ sal t sT/ DK2005/ 000222 10
are those wth hydrochloric, hydrobrom c, sulfuric,
sul fam c, phosphoric and nitric acids. Gaboxadol may
al so be used as the zwitter ion, e.g. the nonohydrate
thereof. The acid addition salts according to the
i nvention may be obtained by treatnent of gaboxado
with the acid in an inert solvent followed by
precipitation, isolation and optionally
re-crystallisation by known nmethods and if desired
m croni sation of the crystalline product by wet or dry
mlling or another conveni ent process, or preparation
of particles froma solvent-enul sification process.
Sui t abl e net hods 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 al cohol (e.g. ethanol, 2-propanol and n-propanol),
but water or m xtures of water and inert solvent my
al so be used. According to the invention, gaboxado
shoul d be adm nistered orally, and it may be presented
in any suitable formfor such adm nistration, e.g. in
the formof tablets, capsules, powders, syrups or
solutions. Typically, and in accordance with the
pur pose of the present invention, gaboxadol is
admnistered in the formof a solid pharnaceutica
entity, suitably as a tablet or a capsule.
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Met hods for the preparation of solid pharmaceuti cal
preparations are well known in the art. Tablets nmay
wa baos/ops2pr epared by mi xi ng the active ingredi BOT/BK2H05/000222
ordi nary adjuvants and/or diluents and subsequently
conpressing the mxture in g conveni ent tabletting
machi ne. Exanpl es of adjuvants or diluents conprise:
corn starch, lactose, talcum nagnesium stearate,
We @@aimt i ne, |actose, guns, and the |ike. Any other
adj uvant or additive such as col ourings, aronsg,
preservatives, etc. may al so be used provided that
1.t hEye af gaboradvhforgrepaning fa mécamednit fer treatjng sleemanea ap a human
.Suitable formul ati on of gaboxadol is described in WO
patiegb/ 094225 filed May 17, 2002. Wthout liniting the
invention in any way, it is intended that any one of

the aspects or enbodi nents of this patent. a g)l i cation
2. i sUseidt gatlosadaiiferdirppasing agnediprmens dorciEabing HBB ired
pharmaceuti.cal, conposit.i . ' [ central slee
TGSP‘%FEBW ?téowma&p%zlhlﬁtsﬁg%?g%Erﬂri%ir]][gﬂ% ?o% gggg%@%spneaa seep
apnegbgoggﬁ@qvpglie%ap@abedti me with gaboxadol p.o. at
doses from2.5 ng to 20 ng.22 12 W Caim 1. Use of
gaboxadol for preparing a nedi canent for treating

sl i 1eRFLhRAts céntralsieefipr@aboxadol

3. foﬁﬁgpgglgﬁlﬁl%é)gg%n%g%gneﬁtbf orlSt reati ngpiprrpai red
respiratory function in a human patient suffering from
sl eep apnea, such as central sle

5. opiiruteinve et dapapneep st SGRrERLS Qe apncy
wherein sleep apnea is central sleep apnea. 4. Use of

claiml or 2 wherein sleep apnea i s obst gﬁc}ive sl een
5. apii@e.of 5laitideordf whdrainrslebp@PnER iR o centea 51e8h ARFY A0,

m x, of central sleep apnea and
obstructive sleep apnea.

6. Use of any one of claims 1-5 wherein gaboxadol increases slow wave sleep in the

patient and thereby improves the respiratory function.

7. Use of any one of claims 1-6 wherein the human patient suffer from sleep apnea

and depression at the same time.

8. Use of any one of claims 1-7 wherein gaboxadol is in the form of an acid addition
salt, such as the hydrochloride or hydrobromide salt, or a zwitter ion hydrate, such as the

zwitter ion monohydrate, or the zwitter ion anhydrate.
9. Use of any one of claims 1-8 wherein the medicament is an oral dose form.

10. Use of claim 9 wherein the medicament is a solid oral dose form, such as tablets or

capsules, or a liquid oral dose form.

11. Use of any one of claims 9-10 wherein the medicament comprises from 2.5 mg to

20 mg of gaboxadol, such as 2.5 mg to 4 mg, 4 mg to 6 mg, 6 mg to 8 mg, 8 mg to 10 mg,
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obstructive sl eep apnea. 6. Use of any one of clains

1-5 wherei n gaboxadol increases slow wave sleep in the
w@adosems2eand t hereby i nproves the respiratory PCRDKR@SE/000222

7. Use of any one of clains 1-6 wherein the human

patient suffer from sl eep apnea and depression at the

sane tinme. 8. Use of any one of clains 1-7 wherein
gaboxado

| is in the formof, an ' it
10 mE Goi? B B dASR el b5 R B b B8 gt 3 B3 o 20 me
typicﬁlgﬁﬁ&(?fn Ro hydat e, such as the zwitter ion
nohydrate, or the zwitter ion anhydrate. 9. Use of
any one of clainms 1-8 wherein the nedicanent is an

oral dose form, 10, 1 i 'ﬁqp% kR i8 sé1B&ed from elderl
12. et tonleépglaglgﬂ S‘F@Fmg%@e o Such as tablets
or ad@fis.capsules, or a liquid oral dose form 11. Use of

any one of clainms 9-10 wherein the nedi cament

conprises from2.5 ng to 20 ng of gaboxadol, such as

2. { ) e i
13. ng’éi%gftogxe@c%ﬁ?yg ébﬁ?\fg}%rg{ﬁ 1321@ r’%%ﬁtrfi%t ﬁsg ﬂ‘t@gt t?rélﬂgg ’tmler)

ng to 18 ny, or 18 ng to 20 , typically fromb5 t
15 mg. 12. Use of " ai i d the

. any. .one of clai =11, i
14. hubapobany @rtotic 11§‘§I1'e1@t‘g1&er?lﬁ§ﬁ%dgfe erﬁ;'lriﬁ%lrn aggﬁitags. Ml}g
treatILYJl%ﬁt.Of any one of clains 1-12 wherein said treatnent
I's"Short termtreatment. 14. Use of any one of clains
1-12 wherein said treatnent is internmediate term

treatnent. 15. e qf..an e i geghient
15. salqﬁelr‘g?é%)f ?Fé@n‘?f‘ﬁ%mlsghlgf }e{?r%ﬂltsragi;?gr#teﬁtbﬁﬁi%?%&%hof anill'
one of clainms 1-15 wherein said gaboxadol is

crystalline. 17. Use of any one of clains 1-16. wherein
16. t hdJseediacymenof Qi@m‘grli-g%gfhgﬁnhm%bo&(?qlH%%yit_a 1n\ér£ ¢ ol

20 ng, such as 5 ng to 15 ng of gaboxadol, said anmount
bei ng effective

17.  Use of any one of claims 1-16 wherein the medicament comprises an amount of
from 2.5 mg to 20 mg, such as 5 mg to 15 mg of gaboxadol, said amount being effective

during a substantial portion of a single sleep period.

18.  Use of claim 17 wherein said substantial portion is 50% or more, such as 80% or

more.

19.  Use of any one of claims 17-18 wherein said single sleep period is from one to

eight hours.

20.  Use of any one of claims 17-19 wherein the amount of gaboxadol is released from a

composition for controlled release, such as an extended release.

71.  Use of claim 20 wherein from 50% to 100% of the amount of gaboxadol is released

within a period of three hours from administration.

22.  Use of claim 20 wherein from 80% to 100% of the amount of gaboxadol is released

within a period of five hours from administration.
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during a substantial portion of a single sleep period.
18. Use of claim 17 wherein said substantial portion
WO 2005094820 nore, such as 80% or nore. 19. Use PET/AKY005/000222
one of clainms 17-18 wherein said single sleep period
is fromone to eight hours. 120. Use of any one of
clains 17-19 wherein the anmount of gaboxadol is
rel eased froma conposition for controlled rel ease,
such as an extended rel ease. 21. Use of claim 20
23. Whargethod fMeatifig frfpalfd YeHiratdne figntionin Shugab pxtbeho buffaing
released within a period of three hours from .
fromedieriprapsea, gu¢hons. ceptral sleep apnoaprObsirpefi NaHlGeR2AN3: SATBOYNS
t 0. 1009% qf. .t ' d within
aamiy ikl S o AR NRhechle AERIRE BndadiTerRses
nmet hod for treating inpaired respiratory function in a

human patient suffering fromslee nea, such .
24. CoRmaiiod FadisaHpR S5 RATSBSTIoh &t FYtraL FEeh SR 85 obstructive sleep
OFR ththddhaRidh, BoRbasil Ruistrith R hidgmticAMmedfRfild ¥Bount of
ap ne%h%%&% %agggeig%gﬁﬁ%ggg%%y .1 %JAIL& A rrefﬂr?olg for treati ngun
gabsaddpeapamea, such as central sl eep apnea or
obstructive sl eep apnea, in a human patient,

conprising admnistering to said patient an effective
anount of gaboxadol per day.




