WD 2010/ 003963PCT/ EP2009/ 058630 / - USE OF OPI O D ANTAGONI STS FOR
TREATI NG URI NARY RETENTI ON TECHNI CAL FI ELD OF THE | NVENTI ON 5The

i nventi on YW&20HVW3Eo t he use of opi ?_i d ant agoni sts f orPGTHEP204988863€ Nt
of urinary retention. BACKGROUND OF THE | NVENTI ON 10Uri nary retention
is a condition by which a substantial nunmber of patients are affected

and it h, 1 eSul Gl ERTAO SRl coBUSR AL B LALLM HOR®

intermttence, straining, urgency and i nconplete voiding. Acute and
chronic retention has to be differentiated. 15 Urinary retention can
cause uri nary WfdNYABHELDQF TRBANVENIION |t may cause abdomi nal

di stention and pain. Long-termurinary retention predi sposes to
urinary tract infections (UTlI) and can increase bl adder pressure,
causi ng ob§t r Ut inwentinmopsataing to B nsedfweivid sntafonistsrfonthe traatimeatrof urinary
retention thu§a&$%ninclude devel opment 20 of bl adder stones, |oss of
detrusor nusclé“tone, hydronephrosis, hypertrophy of detrusor nuscle
and diverticula in the bladder wall. Particularly acute urinary
retention can_be inful. Several reasons, diseases, conditions
can act as bamc‘%@ﬁb@@& et INYENTIQN, y 25retention. This can be
e.g. benign prostatic hypertrophiy, prostatic cancer or other pelvic
cancer, congenital abnornalities |ike urethral valve abnornmalities,
det rusor s cilEingpasigaiéenyis & corditienubivhich a sulbbtantiglaumber ¢featitdsliarer |
obstruction i r i ' 1 O or
chronic prostgﬁ?gggaﬁﬁﬁgggmg %Jgﬁfgkgﬁ%iqﬁg@ %%gﬁﬁg%?%ggﬁﬁég&bravid
uterus, spinal anaesthesia or postoperative conditions, spinal cord
30injury, urethral.rypture, anal. .pain, ureter stones. Drugs |like.
ant1 thot § ner gi'cs Burfl By iReioBl F ¢ Res B Sl O s ot e e
retention dueut@néyhanddhdorgiictotoitiing. ALuE abdhrei S ic@fitia RasSHBO Hifferentiated.
muscles. - 2 - Uinary retention typically occurs although the

ki dney fuddtion may be normal, as urine will be produced but cannot
be excreted. ThfafytelAiliidnCate Mihdt§ et SveteB@! ihdontigerd@l f@y LASE €aSE
the production of ‘urine but to ease excretion thereof. ETreat nent for
acute and chr 8pdoanipgl; iop apdkpain. diongagrairinaer retehtioraprodispoges ta arigary
retention, in I..€ | i i ur.et.h r ..

supr apubi c Cyg?éﬁﬁﬁ?gﬁﬁgg?@éﬂfE§{¢§@%%Q?ﬁ§?ﬁgé%’Ft&§%¥%$$%ﬁtﬁgn_ For
chroni ¢ uri naroprthyefbhequdneesd cbrogic waspdernti@r thet andndlyjrateyelophynt
phar maceutjcal .freatnents suc s al phg reductase jinhibhitors ,or an
oper at i ong egf%lﬁ‘?%éfﬁog‘??’ igps ?ﬂdgﬁ'ﬂ?%gfué‘?lg Yea dir%eﬁhr&}bg’yﬁ?rggﬁlﬁ’t ‘ggt ony
or 10t ransur ediabr mesecindaiivetiddRBh theyadRr Man tartehirg@cutblutigygh
these principles are establish g as general treatnent routes, therapy
options may df@?ﬁpn&ﬂﬂb%ﬂ¥%Pﬁﬁg e adapted dependent on the different
pat hophysi ol ogi cal causes for urinary retention. As nentioned,

pharmaceutical s which are used in 15urinary retention are e.g. alpha
1 receptor bl 8evsslseasesx disepsesn congitions simact phiasis yirkemelapriverd of urinary

hent ol an,ne, Qs | f ' . ' | ph
Poducs age”s i TEH PR, O @ BERER RS YRARPHD p@a BB gty ¢
treat nent f or pepicehnter, rdugadalubhoratalitiedikenivéthnl ealad dbabinealitie) Tbeiser i S

neverthel ess a cqonti nui ng need f.or additional rmgceut i cal dosage
forms and trea}“ﬁ@ﬁﬁywﬁﬁgﬁgcum@w@m %E@ﬁﬁﬁkﬁg&)ﬁ?ﬁwt@“ﬁ' uretlira,

| NVENTI ON  plrures, fag@l ijaC6dr, Meut®br dHshi Ppos@itis, bIo¥E Blotsan tHedbiffdey | de
new phar maceuti cal dosage S5forns that allow treatnment of urinary
retention in FEHFGE#GS utemsy pinat angesthesia gpogipparetiveeenditions; sninal gord
novel useggof ; Licak i f -eat.i ng. Urinary
ot ont i on? TYET ARcRRAHPRLE G, BIARRUAL, PheciRe shlGBIMARCL' 0
provi de met hoerfidepressanieainiaigs caniatrarcpuseetigmyiretantion dua tethe b&eaig§theThese

and ot her objg&h&% %@é%££¥§5&%ﬂﬁmgﬁg9nﬁ apparent fromthe ensuing




clainms. In one enbodi nent the present invention pertains to a

phar maceuti cal conposition conprising at | east one opioid

ant agoni st WE&20H/19E%E naceut i cal |y accept abl e salt 20t herRGHER28§9/058630
treating urinary retention. In another enbodi nent the present
invention relates to the use of at |east one opioid antagonist or a
pharmaceutical ly acceptable salt thereof. in the manufacture of a
phar maceuti cal conposition for treating urinary retention. 25 In yet
anot her enbodi nent the present invention relates to a nethod of
treating a human being suffering fromurinary retention by

adm ni stering a pharmaceutical conposition conprising at |east one

opi oi d antagonist or. a.phar eutica cceptable salt thereof - 4
2P rhe. phar macdiitipae Bl BERRRe i el FieBuBR Fudn iy Mmomal i
manuf act ured iina6gIObelpBdERccHibltcahi® be RYEBEH OMeRR@hRNADAIN HORTIE SRalp
opi oid antagoni st that is selected fromthe group conprising

nal oxone, net KR teERTBS PRRANGtoR b HEne Bt thease eswstive thaseddy ef er abl y,
t he opi oi d antagoni st is nal oxone. A preferred pharmaceutically
acceptabl e salt of nal oxone i s nal oxone hydrochloride. A particularly
preferred énbdd¢atment feredcateasd clronicphiaamyuetentidngady &fferpbsicuicominary
10conpri si ng n eutical accept abl e salt . thereof
such s ¢ he noar SRR BiRlrsRal FgR6Ahh 4B b yBFEFE ARl ro GRedtR,
as the sol e phatiesfostuherapduliy iraat¢ntien aigpe Rhronic urinariiretepivar beaipadud. ibasd on

conpositions in cordanc ith the. invention e used for . .

15t reati ng norl?f??g’i?%\%a’eﬁ‘f?@ﬁ&%%%ﬁﬁ%&%tfﬁ%ﬁ %‘ﬁnﬁ%ﬁﬁﬁl?arﬁ UEtAsy anpibitors or
composi tions iaf opeefsmdRseemiatida drite ﬂrw@@Fiaﬁ@vweﬁ ploSB o opi oi d
ant agoni st _or a pharnmaceutically acceptable salt thereof inmediately
or in a caftr &ap%ﬂethrﬂh’ﬁé‘%cﬁo@ﬁf%g@dﬂﬁléﬂ fischoieease phar maceuti cal
conposition conprising at | east one opioid antagoni st or a
pharmaceutically acceptable salt thereof may conprise up to about 30%
of the at | eadtithongh hpicarridciples atpomsiablishod angqkml fremtmanttirgwtd, therapy options

acceptable salt, tf i.ng fornul ated for .immed ate release .and
may nevert hel (Iallisa%/ %@érgﬁaagg\?eft? g% agasov%é})%ngiﬁ?troo tbé;?fg% : aéléoP %Sé(gla%lcﬁgor m
Control |l ed relassefophhanapeatttionahs sempasd, tphare ceoltpls wdichGiratisel east

one opioi d.antagoni st or a pharnaceutica acceptabl e salt thereof
Ty comr 150 HARD oo LA B A iR R GO A OB Eh | od

rel ease propephéfsybenzarbine, JRERGEBGRY tnfalosBOMAREEE k@ ra-fsiRe SlHHace
with the invention may_in addition to the at |east one opioid

ant agoni st or r‘iﬁ‘a‘ﬁﬁaﬁﬁa‘ééﬁﬂ?fééﬁmay’fe&é%éiﬁta%ﬂée)sﬁhqm sHerspesificisrnens dor
addi ti onal phapReautidAalihdy3Ghines S88RjS- Such agents can preferably
i ncl ude opi oi d" anal gesi cs of pharmaceutically acceptable salts
thereof, in particular if the urinary 5retention from which the

! f ' i on Trom whi ch th
pref or abi 50 o Se g PR e S RN RT PRl TRl PR PR R

hydr onor phone anduyanmegthegimendoupr enor phi ne, nor oxynor phone, tranmadol

or the like. 10 A preferred additional pharnaceutically active agent

i s oxycodone. A preferred pharmaceutically acceptable salt thereof is
oxycodone hydrochl ori de. The dosage fornms in accordance with the
present invention in a preferred enbodi nent conpri se nal oxone

hydr ochl ori de and oxycodone hydrochloride in a 1:2 15rati o by wei ght.
Preferably the dosage fornms conprise the aforenentioned active agents
as the sole pharmaceutically active agents. The pharnmaceuti cal
conpositions in accordance with the invention nay preferably be
formul ated for oral application. They may thus take the formof a
liquid, a tablet, 20a pill, a capsule, a granule, a spheroid etc. The
pharmaceuti cal dosage forns may be multiparticul ate dosage forns.
Anot her enbodi nent of the present invention relates to an oral



- 6 - Preferably such pharmaceutical conpositions conprise oxycodone
hydrochl ori de and nal oxone hydrochl ori de. I n one enbodi ment such
phar maceut WOA10483868si t i ons conpri se oxycodone 5hydr oc hR@HERIGIIDFRH30
nal oxone hydrochloride in a 2:1 ratio by weight. The conpositions nmay
conpri se oxycodone or a pharmaceutically acceptable salt thereof such
as the hydrochloride salt and nal oxone jor a pharnaceutically
acceptabl e salt thereof such as the hydrochloride salt as the sole
pharmaceutically active agents. 10 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The i nventors of the invention have found that the oral
adm ni stration of naloxone in the formof a controlled rel ease
conposition conprising the active agents oxycodone 15hydrochl ori de
and nal oxone hydrochl oride | eads to a significant reduction of opioid
i nduced uri nalBIECEANDSUMMASY OF THEINVENHIONS, the present
invention is directed at the use of an opioid antagonist or

phar maceutically acceptable salt thereof for treating urinary
retention includi =Rk Gaq AAr i |

bat i ont s, 20ty oo RneRY Heresnit R A KPRl YFRE:
enmbodi ment § aﬁHWEﬁmﬁ@E@dannveﬂdhemdesdrmhwdnmnmmmbﬁhgx detail, the
follow ng definitions are provided which shall have the indicated
meani ng t hroughout the description of the invention, unless
explicitly i nduahired isoinhudjostisetolpyotifienovebpecdi ewaghtexceutitdl The
present invention as [%IustratLvely descri bed hereinafter may

sui tably be pPHPELRY PhUFHRR JHBURLEHPany ¢l ement or el enents on
the limtation or limtations not specifically disclosed herein.

-7.. The present invention wil|l be described with respect to
parti cul arOentyGlriashar gbiseiiveraidhy pigsent inwmtios isfe pravide methodsHer terating ut
only by the clghfisretii®nn hfifat B&fRs COMPrising” is used in the
present description and clalns, 1t  does 5not exclude other el enents.
For the purposes of the present invention, the term "consisting of’
is to be a pr r Lpent . of the term"cQ Lsing'. |f

herei nafter a%ié‘rg%uag‘g."gﬁggﬁg?cﬁéé ?SotLe o‘?’r@rl?eg%m% pqag%étmgng%ﬁsﬁlinﬁ nunber
of enbodi nment desctipiicn ars aadisal liyothb eulijerd magtrad thet iod ghesdnodeins. Somaigr the
that preferably .consists.only of these enbadi nents. 10 ere an
ndet Pt t d5or PEHTTDORi o & e SRS HE At SR " LS SHeAGRN ar
noun, i.e. "athiman", or "the", this includes a plural of that noun
unl ess sonething else is specifically stated. The terns "about" and
"approxi mtely" in the context of the present invention denote an

interval of aggyy Jaitadnt Eﬂ}ﬁt)rps%ﬁ i nﬁ5+ btlérfd?ns'tg a%ﬁ%fﬁé&*tﬂll clomggilétri]on

understand to still ensure the technica ect eat ur
question. The compmsing ilesst ¢ne dpidd enttgmist biea plevmatenberlly aoreptble salt

i ndi cat ed ,Ru ical. val ye of 10% and preferably of 5% As al r eady
nentionednggs%x?ﬁg”ﬁ?@@%%?“ﬁﬁ@@ﬁ?ﬁ%ﬁ rel ates to pharnmaceutica
20conpositions conprising at |east one opioid antagonist or a

phar maceuti cal | cceptahle salt thereof for treating i pary ..
retention. Ac h%%/%ﬂ?l?f‘g egﬁaO@H’@ﬂfptﬁ%g@mm IR TS B)pt&"é Hep Ofﬁ_t Q_@%ﬁp% pRieid
conpri se such a6Q@pRHBES phdttlacbiesllyelcastabl@1tehdr&ftin B rPRULRLGre of 2
agoni sts, the |atter also being designated as opioid 25anal gesi cs.
Such conpound®haEicattisy coEPPHUeTHIor Heathig UAMEYEPtariing i cati on of the
VWHO. Opi ob,gd antagoni sts in accordance with the present invention may
be selected fromthe group conprising nal oxonc, naltrexonc,

nal ncnef en,  néah petphaother, enrtek ogmh e eresad|ioveoti@aretitsiy amethogd|of treating a

nal t rexone, k%t

015 nal ool 6 e B P STG T SRBNERoR SHaHeh PLGTOBieBr oE SBRTTLRHPLL i <

nal oxonc. - GompdditeonadnPridingat REDBLSEiION adRYoriét of BPh&iatdutically
pharmaceutically active agents nentioned hereinafter may be present
acceptable salt thereof.
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opi oid antagonist. In a further preferred enbodi nent of the

i nvention, the pharnmaceutical dosage forns use an opi oid antagoni st
and pref er W9 01048BWkone and even nore preferably nal oxoPEI/EP2009/058630
hydrochl ori de as the sole pharmaceutically active agent. 20 The
pharmaceuti cal dosage forns may conprise additional pharmaceutically
accept abl e exci pients. These pharmaceutj cal excipients as well as the
manuf acturing methods nay be chosen so as to convey certain rel ease
properties to the pharnmaceutical dosage fornms in accordance with the
i nvention. Dependent on the 25rel ease characteristics, the
pharmaceuti cal dosage forns in accordance with the invention nmay be

classified as.i diate r Iease .dosa for ontrolle release
dosage forns. ]lhmrﬁa“ﬂ?ee”tt PheomPRSHHORS S dhey dyay, é‘SEqC) nagpfpptured

typically usedcdoRdAesith e 1@vé’ﬂ9ioﬁ?é'fé?ﬁ5]?ﬂédqﬁ@s‘e afl QP REULarft YoMt Matis
rel eases about 70% by wei ght of t - 9 - pharnmaceutically active

agent, such agclsfedbiiPmithe Envp IR SngsRlgzRes. meduladliearns nalicspicalor e
salt thereof whithifln30 m nutes after adm nistration. The release is
typi cally neasured using the European Pharnmacopoei a Paddl e Test at 50
rpmin 9005m 0.1 N HOpH 1.2 using W detection at 270 nm 5 The
term"controll |l e se m s t C sedtoh hlig
that a phar na(?g%?éﬁg figs 101dsa e}%oms{lg nal8§° pﬁ%%&%/dalf QITPAFRLE (1 R)
phar maceut i calacatpmasalk ofmlmbmé Isflﬁﬂcﬁzaﬁebydrbl@llcﬁiﬁel ve agent(s) fromthe
dosage form over |onger periods of tinme than nentioned above such
that a prolonged therapeutic activity is achieved. In 10this case,
control | ed re'ﬁ@?ﬁ?ﬁc@é} efefr0d BRbSHIRcR rSigte #h SiHSdsioned

rel ease dosage gﬁélihe ternms "control Ig?zdl?{eal eﬁc‘s&eﬁ&éﬁd sgig?al ned
rel ease" MABf ecompisng erlexnme ppp phasmaesutigal ytrgppiablasait dhareof sueh dsiles
conpound from

general . cont ol aorE Sase 8 sEle s EEHERAREGREkh AE olt ghiniRcalaly
present i nventitore agestns t hat the opioid antagonist or a
pharmaceutically acceptable salt thereof and/or additional
pharmaceutically active agents or their pharmaceutically acceptable
sal ts as nent iThaphhracaitioalabmposii@nse decbrdanaet wigh PbanrRtRUhhEBd uBSRge
form over time. period. of ng | east 4 hours. Preferably, the rel ease
of the Zolghartrﬁ‘éf PRI indpesd NG RERIY om t he dosage form may
take place over tinme periods of at |east 6 hours, at |east 8 hours,

at least 10 hours, at |least 12 hours or at |east 14 hours. The

Eur opean Phar RE#B}eaitisalmempoitiqessn agordnaps Wishthe iavsotien man rakaseithed t o
25determ ne t t f

Eur opean PharIa 1((:)({)(%1512%3’& P(Efdal Jhﬁ@%ﬁt?c%ﬂ?ﬁ&@ét%ﬁ%g%?& ?%ﬁﬁ?cﬁﬁel&r e|nease
dat a refers onbyralled triaeneret hod of measurenent but not in any way to
eval uati ng,t he neasured data even if such eval uati on approaches are
mentioned ' n the Pharnmacopoei a. Thus, the indicated rel ease val ues do
not rel ate toAsscafralgel mahseqﬁlaﬂﬁacswdal ARGt Beahprisid /36 si adigpatied
300t herwi se. - 10 - The controlled rel e. pharmaceuti cal dosage
forms in accofBA¥RIEtRr ¢ R %rﬂ]écqune‘ém«scswtf@fs»d}télpeé%ewwempﬂw up to about

phar maceut i cakby, Fetd M@ea@%@%p%‘f@imﬂ{ of sp&ga%aﬂﬁarcbﬁm11gacéehsaae§m h
that the dosage fornms can dm ni stered at reduced Trequency

conpared to 5themebliviag forpwiaedder monedie fatassandToperntirirles be blessificd as
frequency ,of Q@Hﬁt%lﬁﬁ?&éds%osaﬁﬁﬁ} el | ed rel ease pharmaceuti cal

preparations In accordance w é invention can be classified as
three tines a day, twice a day or once a day dosage forms Tw ce a

day or once a a¥ gc(asg]ge_fg ns are preferred. 10It
under st ood t h&PRFHETEFFC PEERIEF O R ForePEtay cawgrlwa&éuﬁeeam Widge
fornt refers bgagonikdsAgphdrPaiBudsalBlcheptabliiilt i fela3T8inblised mamixof a

dosage form as dm ovidiing controlled release is to be decided on the
/or a coating for providing controlled release properties.
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10f urther aware of other technical approaches for achieving a

sustai ned rel ease of the dosage formthat include e.g. osnotically
driven conVOMIY3%68| ease dosage form In a preferred effGER2AY58639 he
present invention contenpl ates pharmaceutical dosage forns that
conprise a matrix for achieving controlled rel ease of the e.qg.

15ant agoni st and/or the pharmaceuticallgy. acceptable salt thereof. To
this end, the controlled release matri x may conprise a substanti al
anount of the opioid antagonist that is present within the dosage
form Typically, if a controlled release matrix systemis used, the
pharmaceutically active agents such as the opioid antagonist wll be
di spersed thr hout a matrix-formn terial. .20 The matri x-form.ng
matorial s may THATERENEA QoPRSHPEVE 2 ERGE R tirdayyon gt 1d0kiog o the
matrix or a mat lcht ofy 6hieiN antiigElistCR FharfseuaE 1yCLBEAM] EfaltIhdréofRbmPHse
erosive and a diffusion matrix. Suitable materials for inclusion in a
control | ed relrddidienglpharppcquticallypetivosgentsy Syel R crepsferalinglydo ppipid
pol ymers, suc : WE : j: : in
for | ved mat or 1 o PR et LRI ol oG L PR AP oAk
especi al | ySal kstentonlfignowbish greepapewtfsuffers daushmodarap & wvero maimm POpioid
conveniently i e % . i - 80% (by wei gh of one or
or 6 hydr ophi Al BGERR Hecisn our 8 URuB bl B 8B s o ey
(C8-050, espediydbompriibae, G4Pnorphoiis bufratephios, norayinsiphbne, @dmadol or the
hydr ocar bons, .such as fatty acids, fatty al cohols, 5glycerol esters
of fatty acid%,eﬂineral and vegetable oils and waxes. Hydrocarbons
having a nelting point of between 25 and 90C are preferred. O these
| ong chain _hydrocarbon materials, fatty (aliphatic) alcohols are

pref er r ed 10The* pekHad a@dlwahﬁgﬂr@éwgﬁﬂlé@mﬁ ESAkia PRy cafoncoAgueiees

wei ght) of at phﬁﬂ%&e&i@%ﬁl&%;ﬂﬁﬁé bt tBered AR Bx fBAR HUBLRAGAEDON.  (C)

Pol yal kyl ene glycols. The preparation may suitably contain up to 60%
(by weight) of one or nore polyal kyl ene glycols. In a preferred
enbodi nent, t r .| cal sa [ S scribeddn the 15
present i nven'?i% Sﬁg%ggf&ﬁgy %:%%dg ‘?Cl?s‘ﬁ%gln&lgg{%g?ng H}Vglr%mélclﬁi éj\r/ei#%rffdtsust ai ned
rel ease of thembpdinictt @atpaigomilstonahydioshlptide mdeayéddond hydrevhiveide abh ¢:2

salt fromthe pharnaceutical dosage for To this end, the .

G £ ust on it F RYSEE FideeHy SR dPpommp de rsahap i scsve
20C12- C36 fat TaFelﬂd@QH@ioleﬁ&nﬁﬁ&@fi@kﬂytab@ve}”&g@ﬁ@.phom c polyner, use of a
hydr ophobi ¢ cellul ose ether and particularly ethyl cellul ose may be
preferred. 25As regards the fatty al cohol, use of lauryl, nyristyl,

stearyl, cetyhst gﬁa{rMJa?euﬁgéﬁél)m?HQ{i(q{s ify Fé%l’d%h(%cw@{ th]\é’iiI{\Jlembcﬁi H%%é@f;egﬂy

consi dered. The use of stearyl alcohol i1s particularly pre
A parti cul ar | ye fiorgfubstedddr embagliration. Thtnmey thus taid drerfame of 4 balid.dosbige

forms in 3Qwhich,t control | ed rel ease p rties of the opioid

ant agont se0or otk ® oGS blnuEls WRREGe RS Bl ie” g By ve
are provi ded multépastiduatisdazngafdins.x which is made from a hydrophobic
pol ymer such as fromethyl cellulose and a fatty al cohol. The

matri ces of sonme of sone of the preferred enbodi nents of the
invention, WhiAGRiHERYmBodime®f RGResbhtaM dnlibn AIAEQTRAblPPRAmEQTRELAL | ON
of ethyl cellulose and stearyl 5alcohol, will be substantially

non- swel | abl e COMPPSItNGR MPRISINE at logth exycedenc e @ipbammcswicely asaptatlesalabl e
di f f usi on,gat gl X' i ndi j ' '

non- er osi 9o, fhteof fERAFEE of §BharbafouBlly dtcdthable 3R (RHOTRS Marientof |

i ncr ease upon peiona pattentsivthelf have ds disdoppinacad figid-baded painl thierepyofor a

substantially jnon- 10 swel | abl i ffusion trix.will incr e .at
i rum up. ¢ SRGRRICE e Rl WA RGA FprpRs Ry e RERaRd Folise
preferably at doswge Bt up to 50 % even nore preferably at maxi mum up
to 25% and nost preferably at maximumup to 10 % or at maxi numup to



15 to 35 % and nore preferably of between 17 to 25% by wei ght. These
percentages again indicate the amount of fatty al cohol based on the
total wei glfO 8#0/40p¥3dosage form - 14 - The person skiPCREP20¢P/058:30
art is further aware that such a controlled release matrix may al so
contain other pharmaceutically acceptable ingredients and excipients
which are conventional in the pharmaceyical art such as diluents,

| ubricants, fillers, binders, flow ng agents, col ourants,
flavourants, surfactants, pH adjusters, anti- 5tacking agents. These
excipients wll typically have no substantial inpact on the overall
rel ease behavi our of the pharnaceutical dosage form Typical exanples
of fillers conprdse | actagse | ucose, saccharose, starch and eir
nydr of - car es. THIERBEHEL B o PR RRS ra o Siua PRE-bAFEF urm
hydrogen 10 phagpilakenceiy8rockioaddll ating aids conprise inter alia

povi done. Flow ng agents and |ubricants conprise inter alia highly

di spersed silica, talcum nagnesium oxi de and magnesi um st ear at e.

Mat ri x- based d%ﬁ@anﬁdamr[e{guch hgrmzﬁ:%fﬁrai &)@n}%sﬁgﬁm%%sggﬂtcbﬁ'&e 15As

menti oned above, controll rel ease characteristics

phar maceut P calhyédrosklgadds andmaleagnabysioodbloride i @¥:d datipybyawéightm coat i ng
that governs the release of the active agents fromthe dosage form
To this end, the pharnaceutical dosage form may conprise a carrier,
whi ch i s assodhatedpositidns triag combascb:godddge ot S phabiadehically acceptable salt
phar maceuti cal | cceptabl e salts, thereof. For exanple, one may use
nonpar ei | 20bél?a%°s°, Sy %‘Wg&&h’f’ée ngha“gﬁ’(ﬁoéfm“? FrePhapmacputigglly acceptable
phar maceut i calshly thegbl MRh AgBRHSIREMoHISARSS the sglé%al%ﬁafcbﬁtﬁ_a?wi% A&,
carriers may then be overcoated with a coating that provides

control | ed¥rel ease characteristics. Suitable controlled rel ease
coating nater ilﬁiﬁAﬁﬁgﬂmbﬁbg%p@}EE ﬁq{,mmrlépsuch as cel |l ul ose
ethers and/or acrylic polymer resins. Ethylcellulose may be
preferred. The controlled rel ease coatings may conprise other
conmponents su hydrophilic . t ances,. i.ncl udi ng .hydr.ophi.l i.c .
pol yners suc h%ﬂg?g’f’é%%é%r"gg% e nﬁ@ﬁ?g%el 4 %dz%‘a%e ?rﬁh%lfl%tmm% of naloxone in
pol yet hyl engl yiedban ef £ contivéstretaspangivsisionaympesinste attive ageisdxycbdone -

15 - contrglled, rel ease gharacteristigs. .o he coatings. .In case .of
e g, FPMSth Y@Bﬁé?%%&é@ ﬂ%_ Oﬁyd&@%&@eﬁ@%m%m%gt EOIIPR T pRigHd
of course, al %ﬁu@éﬂﬁﬁiﬂagﬁe&(ﬂﬂbﬁ.I%@& oﬂh@ﬁéﬁﬁﬁﬂ%ﬁ! 58 ble¥er? GRRRSADL Qirected
exci pients. 5Controll ed rel ease dosage formthat use a coating for

provi di ng pr oPbigate ¢fanepinid sriseonisher theemagsuticeip a¢capieble silethswobiease
of the active -l ' : g L SSk T4 as
controll ed relt%%%é%g%?%gﬁé@?%ﬁ%ﬂd@%ﬁg %él?bﬁitgwéx%%%g gﬁnéggfﬁq’%@gﬁ ?l{nh"?%g
art will real ipatéentshat not only controlled rel ease 10matri ces and
coati ngs 3§ menti oned above, but al so the pharnmaceutical dosage forns
as a whol € may al so conprise additionally the above nenti oned

phar maceut i caBecforageeificabpeetsaxd sgheof the AfdirRdtchbbgicheall QY tentibi®d above

pharmaceutical dpsage.fo [ ccordance with the 15i nventjion can be
used for treaff b?fﬁﬁ:eﬁéﬂ f}lﬁf‘%rt(gﬁ’?li g‘ﬁ .f‘(’j@r“f‘ﬁ%ii?fgnr“&“é s RSﬂ“ﬁf‘é{/]W]i“@% ﬁhaﬁ
from di ffer entaveaid irditafd Meafing @foddHos! Bt BEHPEIRT dr¥hdiEven®BS Addess | N
one enbodi nent, the pharmaceutical dosage fornms in accordance wth

t he i nventi oncaplEithsiadicated othpravisorbytheEaspecsve eamtexdpi oi d i nduced
urinary retention. 20 Urinary retention may result from bl adder
dysfunction and ot her underlying causes such as nentioned in the
background sedte present invAstiovesstiihoiretvedgpdasesibed hpreafaéicr mely aptablyde

ant agoni st may_b al gxone. A preferre armaceutical.ly accept abl e
o £ oor an oppertcdi BiRFced PG R0l HARFELE b At 3Rl ens
accordance w hbt dpbéficdiyaidcloddd ayinbe nal oxone hydrochl ori de.

Typi cally, nal oxonc or its pharnmaceutically acceptable salt may be



- 16 - anounts refer to the anpunt of nal oxone or a pharmaceutically
acceptabl e salt thereof such as nal oxone hydrochloride in the dosage
form As tWO WPME3forns may administered in mul tipl esPCHER009/058630
adm ni stered anount of nal oxone or its salts nay be higher. 5
Preferably the dosage fornms in accordance with the invention will be
a controlled rel ease dosage formand w-l be fornulated for oral

adm ni stration. A particularly preferred enbodinent will relate to
controll ed rel ease pharnaceutical 10 preparations for treating
urinary retention which conprise 1 to 40 ng of nal oxone hydrochl ori de
per unit dose and which are fornulated for oral adm ni strati on. The

present invention in . one ref.erred nbodl relat

B ontrol ed rif Bt dhntamwy hhecaer A BosRge W B Bre g gt
urinary retentthoinvdionieict limited hepfebhitRaRWy thatlafias age form conpri ses
nal oxone or a pharnmaceutically acceptable salt thereof in an anount
equi valent to of 2.5 to 20 ng of nal oxone hydrochl oride per unit
dose, and whengjde %Haqelﬁp%g@hhﬁg ls%k&qﬁ@héiﬁé Hﬁde}%& ﬁg%ﬁ@aﬁﬁﬁ it does

nal oxone or a pharmaceutic accept abl e sa
foll owing Pn wpt frx@hdr:gﬂn@t cimincms r Bardlse mweme%ﬁbmp@@bnawomt@mn@ettm he

Eur opean Phar 200 m .0 1, NeHCL pH
1.2 using W d ﬁhgopﬁ%’%ﬁ&%qef%ﬁ&gﬁ% @Tgeli% g}he CPm8¥ISI halr y;;one or
said salt theﬂlemfnaﬁtr dlgronp rsdeﬂﬁbd—toﬁ&nﬁﬁlémtmugmmah nmaibwmboﬂm&:atspl
salt thereof t 1 % ht of nal ox or said salt
Cher cof at 2 RS B0 (§Be iy op t APCIOR: hagoun DL onD (oS onpribsot
at 4 h, 2570- eﬁﬁo&ﬁﬁ@ﬁtsmm ght of nal oxone or said salt thereof at 7 h,
and > 80% by wei ght of nal oxone or said salt thereof at 10 h. In

anot her erBodi nent the phar maceuti cal dosage forns may display the
fol'lowing in wifdrOadinds@littd QBRfiRIETINMIGH d@ﬁ&%ﬁ:ﬁn UstHo18r h&m!
United States SOrP?larnnacépoel aléasket I\/Et%od at r%ctg ugflgﬁgr& ’h&
detection at Z70"“mf or “thef’7this ingudas awwbdfyhm%hmnlcsfs smraetbmgrabedn sai d
salt thereof 5 % nal.ox or (S sal t
thereof at 2 ﬁlgec;f?cgg]/g%teé TBQ {19 ofa%}rété oxon%?p gor’u S%Flef C?Ih%x é’g?heat 7
h, > 90% by wpiagétt 110)fenfm1 dmoftemonteﬁa] o asajrhcﬁthﬂrtl&qierﬁh sktifledhin the Gt walh
that urinarLy re entl usu ondition for a patient
suffer | ng 1o herEivaid Petiattiote flid eBatos Hrbriret syt THe e
anal gesi cs as taflehlly ificdkesPRAdFREBH Fotdn Mdidstd MEn@@eNadue I8 16RULSE,
one may al so use pharnmaceutically acceptable salts thereof as

addi ti onal ph@F%é@MPfé%%ly active agents. 10 The term "opioid
agonist" is used as known in the art. For the purposes of the present
invention it will be considered to be equivalent to the term"opioid
anal gesi c". Ty*piadradldyynemmptrhahmcémmﬁ'&samtliyveaﬁon edatasge pharwiabdutibad

consi dered,t o ] &Y t if it Bhelongs
to d ass %&Acoﬁp %qilogllg 81[“1% astiqc B 10@%18%011{ gOE %éhaﬁ{ﬁ%‘ie}iﬂ%ﬁ

Ther apeuti c Claemeptab]e seﬂtaﬁﬁaoffaraﬁehmn(nﬂ@reieaﬁ@i fication) of the Wirld
Health Organisation (WHO). Preferably, an opioid agoni st nay be

sel ected fromthe group conprising norphi ne, oxycodone,

hydr onor phone A cpsraR@ty %%@entrlh&‘ﬁﬂ&{ ?ﬂ]ﬁd’l@ anﬁ%dwﬁf’%%ﬁb@ﬁlch compounds
di anor phi ne, papaveretum codeine, | mor phi ne, pheényl pi peridi ne

and deri vat es thaheousgsract sigpiepad. @ﬁ@ld %ﬁ@%tsifso@ﬁ dadtoscgl bcrv& designated as opioid
bupr enor phisne 4 Jallia2 8l sp%hﬁds%ﬁspso ?dﬁgz?%e ER6AGn Fthd NeT
exanpl es for use e ana I'cs accordin |nven Ion are

meper i di ne, oWHﬁr ;ﬁ]pdnié ,antagqom:pmcadcqndﬂncamthelna pleseet, indaxibn ey bartlceaed

met opone, | evar henazoci

t t fadol ,
phenanpr oni de; Frht%‘é%’fﬂ’ CRTPHYE %%%’@Pﬁ’d"%n’écga%z IH% Cfﬂp IIP%%‘B ro 0

fentanyl, 3-t halbspldheBlitybdaké@n, methyl naltrexone, ketylcyclazocene,

254- phenyl 4-trans-carbet hoxy- N-cycl ohexen
norbenaltorphinene, na trendol 6- B-naloxole and 6-B-naltroxone. A preferred opioid

30  antagonist is naloxone.



6- phenyl -i ndol- 2- car boxyl ate, 1-benzoyl nethyl-2, 3-dinethyl- 3-

(m hydr oxyphenyl ) -piperidine, Nallyl-7a

(1- R- hydr o¥R-20104898%y | but y1 ) - 6, 14- endoet hanot et r ahydr onoPGR/ERZEH/038630
(-)2' - hydroxy-2-net hyl -6, 7- benzonor phane, nor acyl net hadol ,
phenoperi di ne, a-dl-nethadol, a -1-nethadol, 13-dl- 5acetyl nmet hadol,
a-1-acetyl met hadol and 13-1-acetylnethgdol. Preferred opioid agonists
according to the present invention arc oxycodonc, hydrocodonc,

hydr onmor phone, nor phi ne, codei ne, dihydrocodei ne, oxynor phone and
fentanyl. The opi oid agoni st oxycodone can be particularly preferred.
10A particularly preferred pharmaceutically acceptable salt is
oxycodone hydrochl oride. The person skilled in the art will be aware
of selecting an anmount of opioid agonist and to select the ratio of
opi oi d agoni StTheRFiodNirAgRRisbér YN Heltdler PREMARILAEAAGON Slentt Péntibndae
capable of treating pain resulting fromurinary retention while

avoi di ng t hat hgrims Ps/m?seb%msie@hmrtg%maﬁ@af&gn%l gpsgec brma ef the prsent he
opioid treat . Ty i I i > [ ioid
anal gesi c asn? engﬁ&ﬁ%Q%%Hé '6%2?%%%gﬁ%ﬁggﬂ#%%gg?ﬁégg%ggﬁ??ﬂgg will be
i ncl uded i A amwhamzoentichléy angive ggrntsahenion¢dhaicingd@t Gay aBp bd PresGo jn BO form
100, 120 or 16Q. oxycodo hydrochl aride, per_.uni t dose., | f e.

opi oid ant agor??ét k|lasrm ha ugﬁ%@feeacﬁv(tf%oecsr%ﬁ%rgﬁg Sglgfd“{ﬂﬁ‘ie %%i%% ‘aydéﬁﬁ}ﬂ%“g? is
ox?/rg odo ge hy drsale, hhmuﬂghatebshmehebi&hphimf luth'b wrhtﬁ sgq &He\rllllﬁtrﬁg g«nt, ShelGityatd e
conbined ina 1:2 ratio i ght nal oxone hydrochl ori de to
oxycodone hydtséé fpcobiiagfzate gﬁ#\:\%%gﬁﬁﬁat&éébéhedﬂ%m‘?é@éﬁlﬂq palratgsalh e  or s
i n accor dance hiiobronige {2ty BB hi§idaRY 610 TRY fusRrAX MIHOHRNREcH Tt AR ARPHAL
up to and being equivalent to 5, 10, 20, 40, 80 190 120 or 160 ny
of oxycoddAe Wer Adhrmrdcaeiclly agiive eeen semarivnad heipakerimayzalsodieduesentup
to and being 1 . . - of g

nal oxonc. - 18 B SHELon K sy asare i ot iR T sodiom,
pref erabl y be agdpotassiune dThegpheasecuisby ectiveragentamdy bfcducscrmish &t @cksémin

| administration. -Th t tion i.n.one it t preferred
enbodi ment s AFaPB8 O S RURET 1 i Carter s Rl os i bt

dosage formfor treating urinary retention and the pain caused

t her eby rein th ar eutical dosage form conprises, oycodone
hydr ochl \oﬂﬁsdel%afeﬁ%{f)egfaﬁggmﬁar RFSFIH & pipriuses &aqg@ﬂaﬁfdrpe{ftl?r e e
oxycodone hydigRil fHidgdeist e RAGuRhe® PRMrddnddAERLSE th InvdQidn0m@0 g per
unit dose and nal oxone hydrochl oride being present in an anount of 5

to 20 ng per Wwh#Mmagysisal dpeagerdermsiugp by opioighningristant prferally aslexenssade
forms rel ease r I : "Neld] y
the Tol |ow ng T o Eoidr Ll r B b U RERDE SOsal) S8y
t he European Rpantnacopei a paddle test at 50 rpmin 900 mM 0.1 N HCl
pH 1.2 usbﬁg WV detection at 270 nm 1510 - 30 % by wei ght of
oxycodone “hydrochl oride at 15 mn, 30 - 50 % by wei ght of oxycodone
hydrochl ori de Tat plarfhacdfical doBagoidiyns\Weiydtdmpoite addtiadosiRrhydi@any or i de
at 2 h, 60 - 85 % wej ght of oxycodone, hydrochloride at 4 h, 70 -
95 % by wei ghtoEPEEEFEEREAE- ﬁ%&wﬁwwﬁgal&xcmlw s ellgs dhegpanpiichming
of oxycodone ByHREHa9hkdRosth sd & 1.coridycerdfin Yo Qe Yobats @fndral oxone
hydrochloride at 15 nmin, 30 - 50 % by wei ght of nal oxone

hydr ochl or i de phgrmpcepticaBlosagggongstiy aguerdghec with thelivveotien. Hehcoddnt or thde
at 2 h, 60c- 0 ' i 4 h., 2570 -
35 a6 by wer ghtogte lrTiits, e BRGNS occRlpute Bon i g
of nal oxone hywroiddl way becladsifibd ab imediate odlese devabo tirme oi cdnrelled release
pharmaceuti cal, dosage forns may display the followwing in vitro

di ssol ution r&P Cﬁﬂgﬁ'neasured according to the United States 30
Phar macopoei a Basket Method at pH 1.2 using UV detection at 270 nm

- 20 - 15 to 30 % by wei g_ht of oxycodone hydrochloride at 15 mn, 45
The term “immediate release dosage form™ is typically used to describe a

30  pharmaccutical dosage form that rclcascs about 70% by weight of the



15 to 30% by wei ght of nal oxone hydrochloride at 15 mn, 45 to 70% by
wei ght of nal oxone hydrochloride at 2 h, 80% by wei ght of nal oxone
hydr ochl or WO0EY00796B, > 90% by wei ght of nal oxone hydr oRGII/ER20ePESEE30 12
h. 10 Anot her enbodi nent of the present invention relates to an oral
pharmaceutical conposition conprising at |east oxycodone or a
pharmaceutical Iy acceptable salt theregf and nal oxone or a
pharmaceutically acceptable salt thereof for treatnment of pain in
patients which otherw se have to di scontinue opioi d-based pain

t herapy for 15devel opnent of urinary retention wherein said
conposition is an oral controlled rel ease dosage form It has been
observed t hat i oi d-based treatnent of noderate tp sevyere pain can
cause uri narypgg‘?r@ﬁ?‘ihé’%?%%ctlé{e 2L By as@n opioil AtipaoNishey Rbatraaceyifrally

i mpact of thi scehpfiBlcahl @ftco? Qe JBARNR aRQAHBMi{tREbn OPhOietbaldigr apy
has to be disconti nued. However, by conbining the_opioid agonist
oxycodone and tymellypregraedintng b Estorasl Bhaonecoppeit Reddle Test at 50 rpm in 900
phar maceut i cal t : [ e jble to treat patients
suffering fro%kl)gé?ﬁ%i%ﬁl'gﬁ@km%ét Cg\bga{%ﬂﬁn@conti nue a pain
treatnent fhat is 25based on an opioid agonist as the sole

phar maceuti cal actd v nt.. Therefpore,.such phar eut.i dosage
forns can par tT:hgltﬁnélr e oeefg&eel%?s? os[ag%gutmpgttiy%lﬁ?l lésﬁ‘gﬁﬁﬁéhl{gﬁgéhéﬁ%erl y
whi ch suffer fphamacegorilrdeagadbiny Istipt 8f inirh@lidi¢ telary/(IRY pitimsyati@Mosage
Preferably sucgh ar npceut i cal. conpositions conprise oxycodone

hydr ochl ori de?‘?-f.ﬁ'E SHHQE%%%%“W%?S?WW {ag dosagy form qugr Héeré’ﬁﬂ_@fﬁioﬁent
such phar maceigicqRdn SEIRAS SR8 SudAAR AP Ao SRAARBHONAN RS I Rhiefe, apd
nal oxone hﬁdr ochloride in a 2:1 ratio by weight. 5Such preparations
are pref edfbl yhis ease qoproadaalesssdosage forpdaraale desigyetodase speidined rFlease
conposi tions NRY.E 9+ se oxycodone or a pharnaceutically acceptable

salt thereof sucﬁ as the hydrochloride salt and nal oxone or a
pharmaceutically acceptable salt thereof such as the hydrochl oride

are control 1 odf SPASCENTRHLE Rt B Lol SnR S TR LB RLP L

rel ease matri pharmaceuicild) dctide c@hpase fioaed dRezbrd bh@raneerRhd Jefidd of
rel ease finctLonaIities. As regards the structure, conpasition,
exci pi ent 27 i H™i (' geneEleroaoliedirgleass devage foms dg thevantgyen the pigsent of
such contr ol | afch@dBRsss M= 0R1RlciPRTadoR DS ﬂ%ﬁn&c‘é@@féﬁ@lngﬁtaﬁﬁéah
nal oxone, reference is made to the passages nentioned before.
Typi cal |y, if thexspt earberaddiiopslahamracaytically adtive agentyershair plarminsutically

addi ti onal ph j I 1 ' ]| [ ' n
anount being g%%?@@lwg%\l@%tséx %1%81&%1‘%5%99%8‘5&%%(1 W@%‘,thggﬁnﬂ%ﬁ%g%ﬁ déi%égrrg
oxycodone hydfeohiver i dmeperiodiof 4t lasisehou?) Rréfetably, tpiretae afitmgoni st i s
nal oxone drogchl ori de .and .t he opioi d.agoni st. i s oxycodone .

hydr ochl o?%{de P ﬁ?r ngg%l?‘ﬁﬂg'r %@%ﬁﬁ@@ﬁqwthﬁ%?z\%t@ﬂgﬁ%%Frﬁl}laﬁee"v(%%‘ie ned
ina 1.2 rati @etidswehgbist 6hod) M XA Hoey, aCBAs010 Heurk, At R¥H A0UBRE or at
hydrochl ori de, In such cases pharnaceutical dosage forns in
accordance wi 1945t HdoURyent i on may 25conprise oxycodone in an anount
up to and being equivalent to 5, 10, 20, 40, 80, 100, 120 or 160 ny
of oxycodone hydrochl oride per unit dose and nal oxone in an anpunt up
to and being J}émﬁvwmmacnqqomc,ia Baddg: T@t asiroentip0cd ab@ye 50y beagedro 80 ny
of nal oxo h r [y T osagecfornms may

pr ef er abl ggbe&g%%@?%ﬁeé garsgﬁgglg gc%‘éega%%(sf)'o?grr%%gg%%%ge ]f:“ %rgﬂ%alnat ed for
oral admi ni st Phdrimanopocia P22dle TEtdn firceseatakt of iy enbircltask data Refeistonlyni $he
preferred enbodinent.s relates.to a.controlled re] egse oral )
phar maceut i caP“C&@Ea?SHICﬁ%’F?W%PUWéMW AP ﬁ‘éﬁlgﬂtlpﬁt%&i??aéwc‘éﬁﬁa ey if

pai n caused t BaheRYIMRE Dhbidatite aRNAENREE i tEEPh£IA5RPSeih OTH S ARRAJiISESI
oxycodone hydrochl ori de and nal oxone hydrochloride in a 2:1 melght
release values do not relate to average values of such measurements uniess indicated

30 otherwise.



40 - 65 % by wei ght of oxycodone hydrochloride at 2 h, 60 - 85 % by
wei ght of oxycodone hydrochl oride at 4 h, 1570 - 95 % by wei ght of
oxycodone WPROHHWPWAi de at 7 h, > 80% by wei ght of oxycREGER009/058630
hydrochl ori de at 10 h, 10- 30% by wei ght of nal oxonc hydrochl ori de at
15 min, 30 - 50 % by weight of nal oxone hydrochloride at 1 h, 45 - 65
% by wei ght of nal oxone hydrochloride_qg_z h, 2060 - 85 % by wei ght
of nal oxone hydrochloride at 4 h, 70 - 95 % by wei ght of nal oxone
hydrochl oride at 7 h, and > 80% by wei ght of nal oxone hydrochl ori de
at 10 h. I n anot her enbodi nent the pharnaceutical dosage fornms may
di splay the followi ng 25in vitro dissolution rates when neasured
according to the United States Pharnacopoei a Basket Method at pH 1.2
using UV detection at 270 nm 15 to 30 % by wei ght of oxycodone
hydrochl ori de Tat cdfrdnetl rd&usé ?ha?ﬁ%%elﬂﬁcé/lﬂb b s PXNCOMBNR with the invention
hydrochloride at 2 h, 30> 80% by wei ght of oxycodone hydroch| ori de at
7°h, - 23 - OOk tmhjﬁtlaqsvtl@%y e@u@ﬁ@erﬁﬂwrdwp@sqdd@n@és of 2mw susﬂs

to 30% by wei f
wei ght of nal arie (o ST LR R B ey oo el e
hydr ochl or dde named'lah: relsase%%gbformu @@pe@ﬁnmai thx &n@eh%dwfcadmnustraﬂlen,at
12 h. Inapartlc ferre osa farm
conprise 10 rrg i Jggfl%lo ear%lF e gfﬁi ge oS 18§F?orda£8%\ggﬁggl%vegg&%(can
t hereof and 5b@laﬁﬁﬁe’tﬂdsﬂbﬁ@ﬂﬁmesada)phﬁlbérﬁd%uw aiat b aydasegd bhe Baick a
t hereof, 20 ng of oxgcodo e or a har ceutically 10 acceptable salt
thereof and 182 Yrecasppdonge form a‘iﬁl?é? AEt%eut i cal |y acceptabl e salt
t hereof or 40 ng of oxycodone or a pharnaceutically acceptable salt
t hereof and 20 rrgq of nal oxone or a pharmaceutically acceptable salt
p

t her eof . $lch lop & becurerstior it thelteras ecoptialiadueledse ipbammaerydisg alopage derm™
accordance w i i al oxone
or their phar E%fg%ﬁfﬁééﬁ %ng%cagg% l@ﬁgg{?«@a%lsr;fﬁaa ghego%@% glv.\g/m ght
provi de a neampraviding ¢cmmrotle<cym@amie tealve ddomlad od tlted)aaboﬁﬂhe In?vzholnelsa,se duta

about 2 to abq abo 3 Lo, r, at

to about 5 hou?qshea? fr)eym Ryt e fo%sgﬁeé fiatq%éﬁﬁegﬁf‘%‘&? %ea?lﬂi%%fhﬁﬁﬁ%?ﬁt(%
subj ects. 20 Suahndesadel feeiodsf ﬁmyaﬁinsmldmédmlb(dze afid B&afibedU ural d&aif or
oxycodone of about 100 ngh/ ni to t 600 ngh/nL, about 400 ngh/ nL
Lo about 480 %Wnﬁffer nggaﬁ?m&% % %1669:‘%“0;",%@)“?\%? sagf fogp exsifite
dose adm ni st ainpRds iPaddg@Intad PortiiABFphesic@fically #pive Rech]E) tﬁé‘cq{fabﬁéen
enbodi nent, such dosage forns provide a nean 8 for oxycodone of
about 5 ng/ i ferguksio Pﬁbfl%medlaé%@lﬂﬂs%@aﬁgyeﬁﬂwﬁonmﬂy thg amgunt ofor
about 35 ng/ i P-;a@‘!

subj ect s. %h&%g%témggg ﬁgv?n ?Egﬁ ggqtcﬁgég%ax@pn%q oodfo p%%lgfég%}
concent r at i on irofedihte reledse ven BOapeit0ss with ¢he ot ddsge fc&nmﬂdirben'gl oxonc

(or of thelr s e ue |cat e ti

e whi ch ehe SRy as fcobPalloa et TR aF R PR RRE SR colfast bR
poi nt of the ahxl MsmdodiseneedspliasiRutOMERNvhld theraonrﬁ)uw&el&ls@p&pﬁb@a
Under the Curve) val utilelgtt rresponds to the area of the concentration

curve. The AU&WNSIYE ¢ HHSE PETEATC FeapHeOvERD DTRlongsd BRFiod\pd tiFgesn that
i . e. oxycodongnapdapatiodaas iahsrkRed ol/é}taomﬁé"f%n%ér%q 19&6198‘\3@?&%’1}&6&
total and is hence a neasure for the bioavailability. 10 T

val ue i s the Wamgdiaitaelcasadosggefprimder the pl asm concentratl on t| me
curve fromgcthe tinme of admnistration to the |ast neasurable
concentration. AUC values are usually cal cul ated using the |inear
trapezoi dal mébhiadled\lesse chasstdities cdndrerdhiéyedth differiest fotmeuldtémm nal
phase rate consta i‘ is estimated using those points determ ned to be
in the terni n&PprP?)C R*| i near phase. t1/2Z, which is the apparent
15term nal phase half-life, is commonly determ ned fromthe ratio of
1n2 to LanbdaZ. The areas under the plasma concentration-tinme curve




25 The term T112 is defined for purposes of the present invention as
the amount of time necessary for one half of the absorbabl e dose of
opi oi d agoWi02010/4§3%8 er abl y oxycodone, and opi oi d ant agoRGTER2009/058630
pref erably nal oxone, to be transferred to plasma. This val ue may be
calculated as a "true" value (which would take into account the
30effect of elimnation processes), ratjjer than an "apparent”
absorption half-life. - 25 - Paranmeters describing the blood plasm
curve can be obtained in clinical trials, first by once-off

adm ni stration of the active agent such as oxycodone and nal oxone to
a nunber of test persons. The bl ood plasma val ues of the individual
test persons e 5 then averaged, e.g9. .2 nean AUC, Cm a" d .t max
val Ue 5 obt alREERAmElF. eRBSrgBRALicH d5hate Ry ey sHppriss Japrefed rleate
phar macoki net ingatid@inaiiiEIeihs phstefacasicAliCactiCe agnflistembedRH in :@erBABhieve
val ues. Further, in the context of the present invention, in vivo
paranmet ers sudhf wstaipgdl (rdense propesties ofthgdosagei@in. or anal gesic ef fi cacy
refer to paraneters or val ues obtained after admi nistration at steady
state or of a single dose to human patients 10 and/ or heal t hy human
subj ects. Bf Phanateeciiboditricst, paeaime pproachurady esuseed torensurg the. coatmallledUC
are neasured fgr_healthy. hu ubj ect.s he re typically obtained
by neasuri ng { g”%é@%‘%%ﬁgﬁgﬁgﬁ%s &8&“&?5%#%¥V§Pﬁes over time in a
test popul ation of approximately 16 to 24 healthy 15 human subjects.
Regul at ory bodij es such .as .t he European Agency for .the Eval uation of,
Medi ci nal ~ Pr o%&%‘*@?@ﬁ@&f Rk RET S ERrOUFAT o A St a?-iuawfq:@mlx
W T usual Iy ¢GeRif adahthpaRiyad MBerst AIGIHE cdnbir. Ohe Phrsb SiLillQETH R is
However, initial trials involving fewer participants nmay al so be
accept abl 0 2durthse avare of othenteshneal preashes by abicving ashptainedisiaase of the
refers to a typi : I 3 i k.G i th
ver age val uet g foan e R o Beat WAL R BTt o
such as bl ood pressure etc. Healthy human subjects for the purposes
of the present_invention.ane sel.ected according.to inclusion an

oxcl usi on_or 1 1ap PEI i RE (EFS ARG fh B P a b A
reconmendat i orssagt fdrtng ti2b bovheriseatmarakor Golit€ng oagrofled reldasa@Mheagi on

of Cinical Trials. (I .. For the purposes of the present . inyvention,
heal t hy 5361 o e Suony UV WeAbTH D g &caffpﬁﬁélwﬂtth%eq%nfq ths B> tid
excl usi on cri tghittledel@dd hdirkk thay EpaRE & sbstantialdhountd itk &hidibAntagales
19 - 29 kg/n2, and within the weight range 60 - 100 kg for nmal es and
55 - 90 kg f orthaft @rpsest withia thefdepage darmmTgpicplly, Horcontrplqdrrglease matrix
non- pr egnant , i [ ' = g .
W hin 24 hout & BaRaReh ¥ ekl d petts LR PLEIBRRE b il
heal t h, evi dehedpbyeddhtoaghoudh meirgnforinoc@mbdtgriddabnor mal fi ndi ngs on
medi cal hi,gtory, physical exam nation, clinical |aboratory tests,
vital signis, and ECG etc. Exclusion criteria conprise e.g. exposure
Ej 0 anyfi nvegt Hga'(&jﬂaﬁﬂaforﬂmggnﬂéridlﬁ Iﬁ&}?b@chbkéﬂ}){aclﬁeﬁmtdﬁzsi@fméthﬁ, d17rst
ose of study jcatiqgn, any significant illness within 10t he 30,
days before ? K TIondRatEYy gt BETREHHIGT RS herfharrienisticl py erosive
si gni ficant ahpes FRfubibh Sfatdid SRjtadld MidteRbls RErSRHEN DG BRRING rERdse matrix
nmedi cal hlstoty,(§2y5|cal exam nation or |aboratory anal yses, use of
any prescri pti®dgedi cati on (except HRT for postnmenopausal fenal es
and contrageptive nmedication) in the 21 days, or over the counter
medi cation including acid controllers, vitamns, herbal products
and/ or 15m neral su@pl enmeHydrophili¢ bichydrophylsic pbigtersesdch as purdgsellddse
study nedi cation, concurrent nedlcal.congition known to.knbﬁrfere
with gastrointestinal dru§ "Eh<SPHE Foinsead grota Aeryed mpkialsi QT IE vi ng,

nal absorption syndrones) polfthéb, thdsdluRRe é@e; esp@diytafylceliBlosdd@kd sm or
excretion (e.g. hepatitis, glonerulonephritis), history of or
preferred. The preparation may conveniently contain between 1%



10patient will not be considered for determ nation of pharmacokinetic
paraneters if there are indications of current al cohol or drug abuse,
of current WORMHYW3WAr di ovascul ar and respiratory di seasRSI/ERZPOSHSESP
liver and renal insufficiency etc. It is to be understood that val ues
of pharmacoki nctic paraneters as indicated above 15 and bel ow have
been deduced on the basis of the data _which were obtained in Exanple
7, all of which relate to single dose studies in healthy human

subj ects. However, it is assunmed that conparable results will be
obt ai ned upon steady state administration in healthy human subject or
singl e dose and steady state admnistration in human patients. 20

Phar macoki netic paraneter cglcul.ations be perf or . W th .

W nNonlin Enterprise Edi tf‘%ﬁ%o%’rys"( t)ﬂfgaf%{le?ﬁB'Bfeeli‘yrﬁif‘g’g‘fq@é’ﬂg?y@f’ﬁli‘@w

nmeans that a plasma | evel pdlgme@,_ gi ven drug has been achi eved 25and
S

whi ch is maintained with subsequent doses of the drug at a | evel
which is at or abov®the Rigssirienlamidaini(GeCrnemspalli Cu-Geol gibsilyiedios
bel ow the m ni mum toxic plaspRiliEVedrd2rboR gpégr}gtg, L9

anal gesi cs such as oxycodone, t+1e % ﬁ(lgéra?ubr% gé%éﬁectiv %:cﬁes?gggg%cggmf’evel
wi Il be pabtially deterni glyccrblesterseofdattyaridsofmingedl and edgebleadh el eakedsn
a given patient. It wll Bge |4 understood. by tho skilled .in.the
medical - 28 - art that gﬁ?rﬁgaﬁ%%lglﬁlﬁ‘élrﬁ%%fn eﬂén%oélﬁloiggtﬁﬁfneﬁc E}r\%d(}a(;are
great individual vari ati opsfenmy. Ofthese lapohgintaidioeaiben mhaterikls, fattgar

that after the adm nistraji.on of each dose_th oncentrati on passes

t hrough a maxi mum and t he '“Blgaé'iCLale?afBB%ﬂf? Bregr‘f?gnﬁ}ﬁﬁ’f?pa?ﬁﬁénﬁ’eady
state nmay be described ascdn@bliguty: coleirt irol60MRDLY weight) dffaelehd: BRe t he
first dose is admnistered, the concentration Cis also 0. The
concentratlPon then passesdigitibleglong chaip Bydregaxhaum and then drops to a
first mninmum Befo t he i r Se |
adm ni stered, so thgc? thepglgé(}gﬁgﬁeir%%drogg;ggé P%E%%ﬁ%ngﬁ%f%?%@ﬁ °8‘%§1§§‘pﬁé
start at 0. Building on t&% (b5 weight) ohaerr natré pelyatkylemaglycolshe 10
curve passes through a second maxi num after the second dose has been
adm ni stered, which is above the first maxi mum and drops to a second
m ni mum whi clin b prefdreedentbbéinfent, stic pharmdrtiiicalliussge fohies 43 deedibpll asta
curve escalates due to.the, repeated, doses and the associ gted
st ep- by- st'ép QE%W‘?PF%WB‘FUSEG?’i‘fg’éw&dﬁ"f‘if”f TRRAEHIEViRg SPRRSEege of frea
poi nt wher e absRiPintARdnRNGH iRlphEiREIRAILPARptELIE 31PREER the Thamaabaigl at
15whi ch absorption and elimnation are in equilibriumand the
concent r at i on 98%€F FAEX es const ant | y between a defined m ninumand a
defined maxinum is called steady state. The terns "mai nt enance

t herapy"” and "chronic therapy" are defined for purposes of 20the
present i nventliodhis and, tiwediffnsion mhixapay tednideifane s bgdrophobicyalsinemtandibt @r
a patient ,s titpat i.th,an opioid analgesic to a steady state as
define abcz)\t}e. tdf’ﬁ 366?[9 Wﬁ?hoil'nventi on has been described above with
respect to sone of its preferred enbodi nents. This however is not

meant to limt the inventjon n apy way. 25 - 29 - EXAMPLES

Exanpl e 1: Pr oWiEss® he hvdrampobiolirrer e P% %Mﬁ?@%&gﬁﬂweﬁw #%bne
amounts 5i n apRARnEMebhaldcAudhd hbpbOpefBLal X by spray granul ation The
foll ow ng anobunts of the |isted conponents were used for the

production of oxycodone/ nal oxone tablets according to the invention.

10Tabl e 1,Prepar.af.i [ i.on) 2

20.0 gy 2 8? 0 %% r%%%Q%%lagggﬁt%SE%l,%%L st% g’et%)éé;r?ggé}% ﬂ%r
cetylalcohol will be preferably considered. The use of stearyl alcohol is particularly

preferred.

A particularly preferred embodiment relates to pharmaceutical dosage forms in

30  which the controlled rclease propertics of the opioid antagonist or the



- 5.0 ng 10.0 ng Lactose Flow Lac 100 59.25 ng 54.25 ng 49.25 ny
Povidonc 30 5.0 ng 5.0 ng 5.0 ng Surel ease0 10.0 ng solid materi al
10. 0 ng soMOROHAesEal 10.0 ng solid nmaterial Stearyl aPCHERN0AGIM0 g
25.0 ng 25.0 ng Talcum 2.5 ng 2.5 ng 2.5 ng My-Stearate 1.25 ng 1.25
ng 1.25 nmg The Surel ease0 E-7-7050 pol yner m xture used had the
follow ng conposition. Table 2 nrel ea$ (gt hyl cellul ose 20 cps

Di but yl sebacat e Ammoni unmhydr oxi de A eic acid Siliciundi oxi de Water 15
- 30 - spray-granulated with Surel ease) E-7-7050 in a fluidized bath
granul ating device (GPCG3). The nmaterial was sieved over a Comll 1.4
nm si eve. An additional granulation step was carried out with nelted

fatty al cohol {n a high-shear m xer (Cq%#ette). | tablet cores. .

produced by tWb@“&ﬁﬂF%é@%“ﬁaﬂmQ;ﬁgmﬁﬁ?o e@?ﬁ”ﬁﬁﬁgﬁﬂgl ion matrix which is
made from a hydrophobic polymer such as from ethyl cellulose and a fatty alcohol.
The matrices of some of some of the preferred embodiments of the invention, which
may e.g. be made from the aforementioned combination of ethyl cellulose and stearyl

5 alcohol, will be substantially non-swellabie diffusion matrix.

The term “substantially non-swellable diffusion matrix” indicates that the matrix will
be substantially non-crosive, i.e. that the size of the matrix will not significantly
increase upon contact with fluids. Typically, the volume of a substantially non-

10 swellable diffusion matrix will increase at maximum up to 100 %, preferably at
maximum up to 75 %, more preferably at maximum up to 50 %, even more
preferably at maximum up to 25% and most preferably at maximum up to 10 % or at

maximum up to 5 % in volume upon contacting an aqueous solution.

15 Pharmaceutical dosage forms which comprise a hydrophobic polymer with
hydrophobic cellulose ethers such as ethyl cellulose being preferred as the sole or
one of the components for providing a controlled release (non-swellable) diffusion
matrix, will use an amount of such polymer of between 5 to 20%, preferably of
between 6 and 15% by weight and more preferably of between 7 to 10% by weight.

20  The percentages indicate the amount of the matrix-forming material with respect to

the total weight of the pharmaceutical dosage form.

Pharmaceutical dosage forms, which comprise a fatty alcohol as the sole or one of
the components for providing a controlled release diffusion matrix, will use an

25  amount of fatty alcohol in the matrix of between 10 to 40%, preferably of between
15 to 35 % and more preferably of between 17 to 25% by weight. These percentages
again indicate the amount of fatty alcohol bascd on the total weight of the dosage

form.



50n dry substance. Exanple 2: Production of tablets with oxycodone
and nal oxone in a nonswel | able diffusion matrix by extrusion 10 The
fol | owi ng WOAIHYW3%8 t he |isted conponents were used f OPCTHER2009/058630
production of the oxycodone/ nal oxone tablets according to the
invention. Table 3 Preparation (designation) OXN 4 Oxycodone HCl 20
nmg nal oxone HC1 10 ng Kol lidon 30 6 ng j4actose Flow Lac 100 49.25 ny
Et hyl cel l ul ose 45 cpi 10 ng Stearyl alcohol 24 ng Talcum 2.5 ny

My- Stearate 1,25 ng 15The |isted anpbunts of oxycodonc HCLl, nal oxonc
HCl, ethylcellul ose 45 cpi, Povidone 30, stearyl alcohol and Lactose
Fl ow Lac 100 were m xed in a tunbling m xer (Bohle). This m xture was

subsequent |y truded w.th counter-rotating twn scr ext ruder of
the type Mcr %i@er@is%e@i 1§t%?fi %‘Elsit&heﬂf‘i“?fﬁ suc rcﬁ’étr’i?}fe\.‘qqulﬁﬁe matrix

t enper at ure ofmdyedol ddgtaBiker bhivatac@Rical lodcchR@ld Hgre@RAR add eRGftent®tvhich
heati ng zones 3 20to 5,6QC_ of heating zoniijsi 6 it’hgr& 55C, oflgheati ng

zone 9, 60C androfonKeERion#dn depbarpgeewisy artrwyeh avdibignisJubriqanty, Silsed was
150 revolutio r a0 4 i ) ' \Was
87C, the feed Tars houRH g PRbuch BRSNS, RO IR S ERELAL A
openi ng wa$§ 3 tapkingFaentsxThaselextipiettewilblypiselly lsive e dulwiantialdmpeehon tiie
0.68 -31 - x_.1 si.eve. T rinded extrudate was then m xed
with tal cum ar?&errgrgéeﬁ%g? h%]la&og%? aP :gpl%%ng? Ceﬁgcé‘fh 8%85156 %&ﬁﬂed over a 1 mm
hand si eve and was subsequently pressed into tablets. 5 In conparison

to the oxycodqne/ nal oxone | ets which al so have the Surel ease(r) -
based non- swelc}lnyallﬁfi 7P ﬁgf@%r%ﬁn??ri@e Hﬁﬁcgi?foﬁey S%Cﬁaﬁwegﬁﬁﬁﬁﬁ%fﬁ’éﬁ

(see Exanpl e hLydroexdtdsUfRiodyRNRhadclIaRSe, CARI fs [iRSSIGATMORSPLS -
Exanpl e 3: Rel ease profile of the oxycodone/ nal oxone tabléts from

Exanpl e 1180 Phesphe slgs Srgrulating aigdstopiprisegiso atieisovidesc mElosvingegentsand a

time period ofj,k : Y100 t. et ' : p
I L S L A i G R G
15The r el ease maghesgunpbteaiief Matrixtbasodydosairriernamay rtgs comprite penstasitc of

t he nal oxone ampunt remai n equal (invariant). Correspondingly,

. . coalmng, . .
i nvariant rel easegprofl | es are observed for nal oxone at different

oxycodone anmounts. Table 4 Tine
15  As mentioned above, controlled release characteristics of a pharmaceutical dosage
form may also be achieved by a film coating that governs the release of the active
agents from the dosage form. To this end, the pharmaceutical dosage form may
comprise a carrier, which is associated with the opioid antagonist or the
pharmaceutically acceptable salts thereof. For example, one may use nonpareil
20 beads, sugar beads etc. on and/or into which the pharmaceutically active agents are

disposed.

Such active-associated carriers may then be overcoated with a coating that provides
controlled releasc characteristics. Suitable controlled relcase coating matcrials
25  include hydrophobic polymers such as cellulose ethers and/or acrylic polymer resins.

Ethylcellulose may be preferred.

The controlled release coatings may comprise other components such as hydrophilic
substances including hydrophilic polymers such hydroxypropylmethylceltulose
30 (HPMCQ), polycthylenglycols cte. These components may be used to adjust the



(mn) OXN 1 OXN 2 OXN 2 OXN 3 OXN 3 Oxyc. Oxyc. Nal. Oxyc. Nal. 0 O
000015 26.1 24.9 23.5 22.8 24.1 120 62.1 63 61 57.5 60.2 420 91.7
94.5 91.9 WO NIPY®3®3I720 98.1 99.6 PCT/EP2009/058630

- 15 -

controlled release characteristics of the coatings. In case of e.g. HPMC, the
substances may act as pore formers. The coating may, of course, also comprise

additional pharmaceutically acceptable excipients,

5  Controlled release dosage form that use a coating for providing prolonged release
may comprise an immediate release phase of the active above the coating and

typically still be classified as controlled release dosage form.

Further, the person skilled in the art will realize that not only controlled release
10 matrices and coatings as mentioned above, but also the pharmaceutical dosage forms
as a whole may also comprise additionally the above mentioned pharmaceutically

acceptable excipients

As mentioned above, the pharmaceutical dosage forms in accordance with the

I5  invention can be used for treating urinary retention. Urinary retention may result
from different, and in some cases unrelated underlying reasons. In one embodiment,
the pharmaceutical dosage forms in accordance with the invention are used for the

treatment of non-opioid induced urinary retention.

20 Urinary retention may result from bladder dysfunction and other underlying causes

such as mentioned in the background section.

As mentioned above, a preferred opioid antagonist may be naloxone. A preferred
pharmaccutically acceptable salt of an opioid antagonist to be used in preparations in

25  accordance with the invention may be naloxone hydrochloride.

Typically, naloxone or its pharmaceutically acceptable salt may be used in amounts

in the dosage forms equivalent to about 1 to about 80 mg, about 1 to about 40 mg,

preferably about 2 mg, about 4 mg, about 6 mg, about 8 mg, about 10 mg, about 15
30 mg, about 20 mg, about 25 mg or about 30 mg naloxone hydrochloride. These



96.6 95.7 100.6 20 The rel ease val ues refer to oxycodone or nal oxone
(line 2) and are given as percentages. Oxyc. and Nal. stand for
oxycodone WRRIHAGSne and i ndi cate the conpound neasurREI/EP20098)38630
Exanpl e 4: Rel ease profile of oxycodone/ nal oxone tablets from Exanple
2 at different pHvalues 5 The rel ease of active conpounds fromthe
tabl ets was nmeasured over a tine periqQdgQf 12 hours at pH 1.2 or for
1 hour at 1.2 and subsequently for 11 hours at pH 6.5. Rel ease rates
were determ ned by the basket method according to USP usi ng HPLC.

The follow ng rel ease rates were neasured for 12 hours at pH 1.2:
Table 5 Tinme (mn) OXN 4 OXN 4 Oxyc. Nal. 0 0 0 15 24.1 24.0 120

62.9 63.5 420 92.9 93.9 720 96.9 98 1 The fqllow n el ease, r at es
ver e measur ed 18P0t r%%rJP ¥l§tanfﬂqml : fglawaneﬁr qﬂﬁpgacgw?caﬁw acasptablgsily 6

Time (mn) OXhhedeof such as naloxone hydrochloride in the dosage form. As the dosage forms may
administered in multiples, the administered amount of naloxone or its salts may be

higher.

Preferably the dosage forms in accordance with the invention will be a controlled

release dosage form and will be formulated for oral administration.

A particularly preferred embodiment will relate to controlled release pharmaceutical
10 preparations for treating urinary retention which comprise 1 to 40 mg of naloxone

hydrochloride per unit dose and which are formulated for oral administration.

The present invention in one of its most preferred embodiments relates to a
controlled release oral pharmaceutical dosage form for treating urinary retention
15 wherein the pharmaceutical dosage form comprises naloxone or a pharmaceutically
acceptable salt thereof in an amount equivalent to of 2.5 to 20 mg of naloxone
hydrochloride per unit dose, and wherein the controlled release dosage form releases
naloxone or a pharmaceutically acceptable salt thereof by the following in vitro
dissolution rates when measured according to the European Pharmacopeia paddle
20 test at 50 rpm in 900 ml 0.1 N HC] pH 1.2 using UV detection at 270 nm:
10 - 30 % by weight of naloxone or said salt thereof at 15 min,
30 - 50 % by weight of naloxone or said salt thereof at 1 h,
45 - 65 % by weight of naloxone or said salt thereof at 2 h,
60 - 85 % by weight of naloxone or said salt thercof at 4 h,
25 70 - 95 % by weight of naloxone or said salt thereof at 7 h, and

> 80% by weight of naloxone or said salt thereof at 10 h.

In another embodiment the pharmaceutical dosage forms may display the following
in vitro dissolution rates when measured according to the United States

30  Phammacopoeia Basket Method at pH 1.2 using UV detection at 270 nm:



OXN 4 Oxyc. Nal. 0 0 0 60 48.1 49.2 120 65.0 64.7 240 83.3 81.8 420
94.1 92.3 The release rates refer to oxycodone and nal oxone (line 2)
and are gi W&R0HK003963  per cent ages. Oxyc. and Nal . st andPGTBEP289XP5¥ddNne
and nal oxone and indicate the 20 conpound neasured. - 33 - Exanple
5: Production of tablets with different oxycodone/ nal oxone anmounts in
a non-swel I able diffusion matrix by extjpusion 5 The follow ng amounts
of the |isted conponents were used for the production of

oxycodone/ nal oxone tabl ets according to the invention. Table 7
Preparation (designation) OXN 5 OXN 6 OXN 7 OXN_8 Oxycodone HCl1 20 ng
20 mg 20 ng 20 ng Nal oxonc HC1 1 ngy

15 to 30 % by weight of naloxone or said salt thereof at 15 min,
45 to 70% by weight of naloxone or said salt thereof at 2 h,
> 80% by weight of naloxone or said salt thereof at 7 h,

> 90% by weight of naloxone or said salt thereof at 12 h.

5
Given that urinary retention is usually a painful condition for a patient suffering
therefrom, it may be considered to include opioid analgesics as additional
pharmaceutically active agents. Of course, one may also use pharmaceutically
acceptable salts thereof as additional pharmaceutically active agents.
10

The term “opioid agonist” is used as known in the art. For the purposes of the
present invention it will be considered to be equivalent to the term “opioid
analgesic”. Typically, a pharmaceutically active agent will be considered to be an
opioid analgesic or opioid agonist if it belongs to Class NO2A of opioid analgesics

15 according to the Anatomical Therapeutic Chemical classification (ATC
classification) of the World Health Organisation (WHO). Preferably, an opioid
agonist may be selected from the group comprising morphine, oxycodone, hydro-
morphone, propoxyphene, nicomorphine, dihydrocodeine, diamorphine,
papaveretum, codeine, ethylmorphine, phenylpiperidine and derivates thereof,

20 methadone, dextropropoxyphene, buprenorphine, pentazocine, tilidine, tramadol,
hydrocodone. Further examples for useable analgesics according to the invention are
meperidine, oxymorphone, alphaprodine, anileridine, dextromoramide, metopone,
levorphanol, phenazocine, etoheptazine, propiram, profadol, phenampromide,
thiambuten, pholcodeine, codeine, dihydrocodcine, fentanyl, 3-trans-dimethylamino-

25  4-phenyl-4-trans-carbethoxy-A'-cyclohexen, 3-dimethylamino-0-(4-methoxyphenyl-
carbamoyl)-propiophenone oxime, (-)B-2"-hydroxy-2, 9-dimethyl-5-phenyl-6, 7-
benzomorphane, (-)2'-hydroxy-2-(3-methyl-2-butenyl}-9-methyl-5-pheny!-6, 7-
benzomorphane, pirinitramide, (-)&t-5,9-diethyl-2" hydroxy-2-methyl-6, 7-
benzomorphane, ethyl 1-(2-dimethylaminoethyl)-4,5,6,7-tetrahydro-3-methyl-4-oxo-



1 nmy 1 ng 10 ng Lactose Flow Lac 100 58.25 ng 58.25 ng 58.25 ng 49. 25
ng KollidonO 30 6 ng 6 ng 6 ng 6 ng Ethylcellulose 10 ng 10 ng 10 ny
10 ng St eaWORZOHVWSl 24 ng 24 ng 24 ng 24 ng Tal cum 1. 2E/ERFON/ZE 36y
1.25 ng 1.25 ng My-Stearate 2.5 ng 2.5 ng 2.5 ng 2.5 ng 10 Extrusion
was performed as descri bed above (Exanple 2) with the foll ow ng

par anet ers:

10

15

20

25

OXN_5: tenperature: .18 -

6-phenyl-indol-2-carboxylate, 1-benzoylmethyl-2, 3-dimethyl-3- (m-hydroxy-
phenyl) -piperidine, N-allyl-7¢ (1-R-hydroxy-1-methylbutyl)-6,14-endo-
ethanotetrahydronororipavine, (-)2'-hydroxy-2-methyl-6,7-benzomorphane,
noracylmethadol, phenoperidine, &-d1-methadol, o -1-methadol, B-d1-
acetylmethadol, 0-1-acetylmethadol and B-1-acetylmethadol. Preferred opioid
agonists according to the present invention arc oxycodone, hydrocodonc,
hydromorphone, morphine, codeine, dihydrocodeine, oxymorphone and fentanyl.

The opioid agonist oxycodone can be particularly preferred.

A particularly preferred pharmaceutically acceptable salt is oxycodone

hydrochloride.

The person skilled in the art will be aware of selecting an amount of opioid agonist
and to select the ratio of opioid agonist and antagonist such that the opioid agonist
will be capable of treating pain resulting from urinary retention while avoiding that

urinary retention results as a side effect from the opioid treatment.

Typically, if oxycodone is used as an opioid analgesic as the additional
pharmaceutically active agent, it will be included in an amount being equivalent to 3,

10, 20, 40, 60, 80, 100, 120 or 160 mg oxycodone hydrochloride per unit dose.

If the opioid antagonist is naloxone hydrochloride and the opioid agonist is
oxycodone hydrochloride, these pharmaceutically active agents may be combined in
a 1:2 ratio by weight of naloxone hydrochloride to oxycodone hydrochloride. In
such cascs pharmaccutical dosage forms in accordance with the invention may
comprise oxycodone in an amount up to and being equivalent to 5, 10, 20, 40, 80,
100, 120 or 160 mg of oxycodone hydrochloride per unit dose and naloxone in an

amount up to and being cquivalent to 2.5, 5, 10, 20, 40, 50 or 80 mg of naloxone



rpm(screw): 55-63 C 150 rpm 15 feeding rate: 1.5 kg/h OXN_6:
tenperature: rpm(screw): feeding rate: 55-63 C 155 rpm 1.5 kg/ h 20
- 34 - OXNWP20B/0030B 8: t enper at ure: 55-63 C rpm (screw) : IBER2p(#058630
feeding rate: 1.5 kg/ h tenperature: 55-63 C rpm (screw): 160 rpm f eedi ng
rate:1.75 kg/h 10 Tabl et production was perforned with a conmon
tabletting device with the follow ng paganeters: OXNS:rpm 40 rpm
Pressure power:9 kN 15 OXN 6:rpm 42 rpm Pressure power: 8.9 kN
O)Q T 7:rpm 36 rpm 20Pressure power:9 IN OXN 8:rpm 36 rpm Pressure
power: 7.5 kN 25 The rel ease of the active conpounds was neasured over
a tinme period of 12 hours, applying the Basket Method according to
tJ gspt 2:1 PH 1. 2hl31f§rloc orlﬂc%Lp%r UI-TIII.?‘H(!)SeeF ﬁ“heosé ?a’ge (>)<rlI\IrIS?1’1ay%>r<e Zibﬁﬂa% cgﬁyoiﬁedmr ¢
release dosage forms and be formulated for oral administration.

The present invention in one its most preferred embodiments relates to a controlled
5  release oral pharmaceutical dosage form for treating urinary retention and the pain
caused thereby wherein the pharmaceutical dosage form comprises oycodone
hydrochloride and naloxone hydrochloride in a 2:1 weight ratio with oxycodone
hydrochloride being present in an amount of 10 to 40 mg per unit dose and naloxone

hydrochloride being present in an amount of 5 to 20 mg per unit dose.

10
Preferably such controlled release dosage forms release oxycodone hydrochloride
and naloxone hydrochloride by the following ir vitro dissolution rates when
measured according to the European Pharmacopeia paddle test at 50 rpm in 900 ml
0.1 N HC1 pH 1.2 using UV detection at 270 nm;

15 10 - 30 % by weight of oxycedone hydrochloride at 15 min,

30 - 50 % by weight of oxycodone hydrochloride at 1 h,
40 - 65 % by weight of oxycodone hydrochloride at 2 h,
60 - 85 % by weight of oxycodone hydrochloride at 4 h,
70 - 95 % by weight of oxycodone hydrochloride at 7 h,
20 > 80% by weight of oxycodone hydrochloride at 10 h,
10 - 30 % by weight of naloxone hydrochloride at 15 min,
30 - 50 % by weight of naloxone hydrochloride at 1 h,
45 - 65 % by weight of naloxonc hydrochloride at 2 h,
60 - 85 % by weight of naloxone hydrochloride at 4 h,
25 70 - 95 % by weight of naloxone hydrochloride at 7 h, and
> 80% by weight of naloxone hydrochloride at 10 h.

In another embodiment the pharmaceutical dosage forms may display the following
in vitro dissolution rates when measured according to the United States

30  Pharmacopoeia Basket Method at pH 1.2 using UV detection at 270 nm:
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15 to 30 % by weight of oxycodone hydrochloride at 15 min,
45 to 70% by weight of oxycodone hydrochloride at 2 h,
> 80% by weight of oxycodone hydrochloride at 7 h,
5 > 90% by weight of oxycodone hydrochloride at 12 h,
15 to 30 % by weight of naloxone hydrochloride at 15 min,
45 to 70% by weight of naloxone hydrochloride at 2 h,
> 80% by weight of naloxone hydrochloride at 7 h,
> 90% by weight of naloxone hydrochloride at 12 h.
10
Another embodiment of the present invention relates to an oral pharmaceutical
composition comprising at least oxycodone or a pharmaceutically acceptable salt
thereof and naloxone or a pharmaceutically acceptable salt thereof for treatment of
pain in patients which otherwise have to discontinue opioid-based pain therapy for
15 development of urinary retention wherein said composition is an oral controlled

release dosage form.

It has been observed that opioid-based treatment of moderate to severe pain can
cause urinary retention as a side effect. In some patients, the impact of this side effect

20  canreach a degree that opioid therapy has to be discontinued.

However, by combining the opioid agonist oxycodone and the opioid antagonist
naloxone or their pharmaceutically acceptable salts, it is possible to treat patients
suffering from pain which otherwise have to discontinuc a pain trcatment that is

25  based on an opioid agonist as the sole pharmaceutically active agent. Therefore, such
pharmaceutical dosage forms can particularly be used to treat paticnts such as the

clderly which suffer from impaired activity of the urinary tract system.

Preferably such pharmaceutical compositions comprise oxycodone hydrochloride

30  and naloxonc hydrochloride.
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diffusion matrix by extrusion 10 In the follow ng exanple it is set
out that using formul ati ons according to the present invention,
preparations conprising oxycodone and nal oxone with particul ar

rel ease behavi ours may be obtained. 15 The follow ng anounts of the
| i sted conponents were used for the production of oxycodone/ nal oxone
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hydrochloride and naloxone hydrochloride in a 2:1 ratio by weight.
5 Such preparations are preferably used for treatment of moderate to severe pain.

The compositions may comprise oxycodone or a pharmaceutically acceptable salt
thereof such as the hydrochloride salt and naloxone or a pharmaceutically acceptable
salt thereof such as the hydrochloride salt as the sole pharmaceutically active agents.
10
The preparations are controlled release preparations and may be based on a
controlled release matrix, a controlled release coating or other controlled release
functionalities. As regards the structure, composition, excipients, in vitro release
data, amount of active agents etc. of such controlled release preparations comprising

15  oxycodone and naloxone, reference 1s made to the passages mentioned before.

Typically, if oxycodone is used as an opioid analgesic as the additional
pharmaceutically active agent, it will be included in an amount being equivalent to 5,
10, 20, 40, 60, 80, 100, 120 or 160 mg oxycodone hydrochloride per unit dose.

20
If the opioid antagonist is naloxone hydrochloride and the opioid agonist is
oxycodone hydrochloride, these pharmaceutically active agents may be combined in
a 1:2 ratio by weight of naloxone hydrochloride to oxycodone hydrochioride. In
such cases pharmaccutical dosage forms in accordance with the invention may

25  comprise oxycodone in an amount up to and being equivalent to 5, 10, 20, 40, 80,
100, 120 or 160 mg of oxycodone hydrochloride per unit dose and naloxone in an
amount up to and being cquivalent to 1, 2, 4, 6, 8, 10, 20, 40, 50, 60 or 80 mg of
naloxone hydrochloride per unit dose. These dosage forms may preferably be
controlled release dosage forms and be formulated for oral administration.

30
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2.

The present invention in one its most preferred embodiments relates to a controlled
release oral pharmaceutical dosage form for treating urinary retention and the pain
caused thereby wherein the pharmaceutical dosage form comprises oxycodone
hydrochloride and naloxone hydrochioride in a 2:1 weight ratio with oxycodone
hydrochloride being present in an amount of 10 to 40 mg per unit dose and naloxone
hydrochloride being present in an amount of 5 to 20 mg per unit dose. Preferably the
controlled release dosage forms release oxycodone hydrochloride and naloxone
hydrochloride by the following in vitro dissolution rates when measured according to
the European Pharmacopeia paddle test at 50 rpm in 900 ml 0.1 N HCI pH 1.2 using
UV detection at 270 nm:

10 - 30 % by weight of oxycodone hydrochloride at 15 min,

30 - 50 % by weight of oxycodone hydrochloride at 1 h,

40 - 65 % by weight of oxycodone hydrochloride at 2 h,

60 - 85 % by weight of oxycodone hydrochloride at 4 h,

70 - 95 % by weight of oxycodone hydrochloride at 7 h,

> 80% by weight of oxycodone hydrochloride at 10 h,

10 - 30 % by weight of naloxonc hydrochloride at 15 min,

30 - 50 % by weight of naloxone hydrochloride at 1 h,

45 - 65 % by weight of naloxone hydrochloride at 2 h,

60 - 85 % by weight of naloxone hydrochloride at 4 h,

70 - 95 % by weight of naloxone hydrochloride at 7 h, and

> 80% by weight of naloxone hydrochloride at 10 h.

In another embodiment the pharmaceutical dosage forms may display the following
in vitro dissolution rates when measured according to the United States

Pharmacopoeia Basket Method at pH 1.2 using UV detection at 270 nm:

15 to 30 % by weight of oxycodone hydrochloride at 15 min,
45 to 70% by weight of oxycodone hydrochloride at 2 h,
> 80% by weight of oxycodone hydrochloride at 7 h,



al cohol 24 ng 24 ng 24 ng 28.75 ng 28.75 ng 28.75 ng Tal cum 1. 25 ny
1.25 nmg 1.25 ng 1.25 ng 1.25 ng 1.25 ng My-Stearate 2.5 ng 2.5 ng 2.5
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with the follow ng paranmeters: 5 OXN 9: tenperature: rpm (screw:
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> 90% by weight of oxycodone hydrochloride at 12 h,
15 to 30 % by weight of naloxone hydrochloride at 15 min,
45 to 70% by weight of naloxone hydrochloride at 2 h,
> 80% by weight of naloxone hydrochloride at 7 h,
5 > 90% by weight of naloxone hydrochloride at 12 h.

In a particularly preferred embodiment, the dosage form may comprise 10 mg of
oxycodone or a pharmaceutically acceptable salt thereof and 5 mg of naloxone or a
pharmaceuticaily acceptable salt thereof, 20 mg of oxycodone or a pharmaceutically
10 acceptable salt thereof and 10 mg of naloxone or a pharmaceutically acceptable salt
thereof or 40 mg of oxycodone or a pharmaceutically acceptable salt thereof and 20

mg of naloxone or a pharmaceutically acceptable salt thereof.

Such oral controlled release pharmaceutical dosage forms in accordance with the

15  invention which comprise oxycodone and naloxone or their pharmaceutically
acceptable salts in a 2:1 ratio by weight provide a mean tnax for oxycodone at about 1
to about 17 hours, at about 2 to about 15 hours, at about 3 to about 8 hours or at

about 4 to about 5 hours after single dose administration to healthy human subjects.

20 Such dosage forms may also provide a mean AUCt value for oxycodone of about
100 ng+h/mL to about 600 ngeh/mL, about 400 ng+h/mL to about 550 ng*h/mL, or
about 450 to about 510 ng<h/mL after single dose administration to healthy human

subjects.

25  Inyet another embodiment, such dosage forms provide a mean Cpay for oxycodone
of about 5 ng/mL to about 50 ng/mL, about 30 ng/mL to about 40 ng/mL or about 35

ng/mlL after single dosc administration to healthy human subjects.

The Crax value indicates the maximum blood plasma concentration of the active

30  agents, i.c. oxycodone and/or naloxonc (or of their salts).



OXN | 1: tenperature: rpm (screw): 55-63 C 160 rpm 15 feeding rate:
1.75 kg/h OXN_12: tenperature: rpm(screw): feeding rate: 55-63 C

160 rpm 1. W9 2tlde39%8 - 37 - OXN_13: 5 OXN_14: tenparGiviR280985868 C
rpm (screw): 150 rpmfeeding rate: 1.5 kg/h tenperature: 55-63 C rpm
(screw): 150 rpmfeeding rate: 1.5 kg/h Tabl et production was

performed with a common tabletting devi,ge with the 10fol | ow ng
paraneters: OXN 9:rpm 39 rpm Pressure power:11 kN 15 OXN_10:rpm 39
rpm Pressure power:10.5 kN OXN_11:rpm 36 rpm Pressure power: 9.5 kN 20
OXN_12:rpm 36 rpm

The tmax value indicates the time point at which the Cpy,, value is reached. In other

words, tmax 1S the time point of the maximum observed plasma concentration.

5  The AUC (Area Under the Curve) value corresponds to the area of the concentration
curve. The AUC value is proportional to the amount of active agents, i.e. oxycodone
and naloxone absorbed into the blood circulation in total and is hence a measure for

the bioavailability.

10 The AUCt value is the value for the area under the plasma concentration-time curve
from the time of administration to the last measurable concentration. AUCt values
are usually calculated using the linear trapezoidal method. Where possible,
L.ambdaZ, which is the terminal phase rate constant, is estimated using those points
determined to be in the terminal lock-linear phase. t1/2Z, which is the apparent

15  terminal phase half-life, is commonly determined from the ratio of In2 to LambdaZ.
The areas under the plasma concentration-time curve between the last measured
point and infinity may be calculated from the ratio of the final observed plasma
concentration (C,s) to LambdaZ. This is then added to the AUCt to yield AUCinf,
which is the area under the plasma concentration-time curve from the time of

20  administration to infinity.

The term "bioavailability" is defined for purposes of the present invention as the
extent to which active agents such as oxycodone and naloxone or their
pharmaccutically acceptable salts arc absorbed from the unit dosage forms.

25
The term Ty is defined for purposes of the present invention as the amount of time
neccessary for onc half of the absorbable dosc of opioid agonist, preferably
oxycodone, and opioid antagonist, preferably naloxone, to be transferred to plasma.
This value may be calculated as a "true" value (which would take into account the

30  cffect of climination processes), rather than an "apparcnt” absorption half-lifc,
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Parameters describing the blood plasma curve can be obtained in clinical trials, first
by once-oftf administration of the active agent such as oxycodone and naloxone to a
number of test persons. The blood plasma values of the individual test persons are
then averaged, ¢.g. a mean AUC, Cpox and tp.y value is obtained. In the context of
the present invention, pharmacokinetic parameters such as AUC, Cax and tmay refer
to mean values. Further, in the context of the present invention, in vivo parameters
such as values for AUC, Cpuay, tmax, OF analgesic efficacy refer to parameters or values
obtained after administration at steady state or of a single dose to human patients

and/or healthy human subjects.

If pharmacokinetic parameters such as mean tpgy, Cmax and AUC are measured for
healthy human subjects, they are typically obtained by measuring the development of
blood plasma values over time in a test population of approximately 16 to 24 healthy
human subjects. Regulatory bodies such as the European Agency for the Evaluation
of Medicinal Products (EMEA) or the Food and Drug Administration (FDA) will
usually accept data obtained from e.g. 20 or 24 test persons. However, initial trials

involving fewer participants may also be acceptable.

The term “healthy” human subject in this context refers to a typical male or female of
usually Caucasian origin with average values as regards height, weight and
physiological parameters such as blood pressure etc. Healthy human subjects for the
purposes of the present invention are selected according to inclusion and exclusion
criteria which are based on and in accordance with recommendations of the
International Conference for Harmonization of Clinical Trials (ICH). For the
purposes of the present invention, healthy subjects may be identified according to the

inclusion and exclusion criteria as outlaid in Example 7.

Thus, inclusion criteria comprise e.g. an age between >18 and <45 years; a BMI
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within the range 19 - 29 kg/m®, and within the weight range 60 - 100 kg for males
and 55 - 90 kg for females; that females must be non-nursing, non-pregnant, and
provide a negative urine B-hCG pregnancy test within 24 hours before receiving the
study medication; generally good health, evidenced by a lack of significantly
abnormal findings on medical history, physical examination, clinical laboratory tests,

vital signs, and ECG etc.

Exclusion criteria comprise ¢.g. exposure to any investigational drug or placebo
within 3 months of the first dose of study medication, any significant illness within
the 30 days before the first dose of study medication, any clinically significant
abnormalities identified at prestudy screening for medical history, physical
examination or laboratory analyses, use of any prescription medication (except HRT
for postmenopausal females and contraceptive medication) in the 21 days, or over the
counter medication including acid controllers, vitamins, herbal products and/or
mineral supplements in the 7 days, before first dose of study medication, concurrent
medical condition known to interfere with gastrointestinal drug absorption (e.g.
delayed gastric emptying, mal absorption syndromes), distribution (e.g. obesity),
metabolism or excretion (e.g. hepatitis, glomerulonephritis), history of or concurrent
medical condition, which in the opinion of the investigator would compromise the
ability of the subject to safely complete the study, history of seizure disorders for
which subjects required pharmacologic treatment, current history of smoking more
than 5 cigarettes a day, subjects with evidence of active or past history of substance
or alcohol abuse according to DSM-1V criteria, subjects who reported regular
consumption of 2 or morc alcoholic drinks per day or have blood alcohol levels of
>0.5% at screening, donation of more than 500 mL of blood or blood products or
other major blood loss in the 3 months before first dose of study medication, any
positive results in the prestudy screen for cthanol, opiates, barbituratces,
amphetamines, cocaine metabolites, methadone, propoxyphene, phencyclidine,
benzodiazepines, and cannabinoids in the specimen of urine collected at screening,

known scnsitivity to oxycodone, naloxone, or rclated compounds ctc.
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cardiovascular and respiratory diseases, of sever liver and renal insufficiency etc.

It is to be understood that valucs of pharmacokinctic parameters as indicated above
15  and below have been deduced on the basis of the data which were obtained in
Example 7, all of which relate to single dose studies in healthy human subjects.
However, it is assumed that comparable results will be obtained upon steady state
administration in healthy human subject or single dose and steady state

administration in human patients.
20

Pharmacokinetic parameter calculations may be performed with WinNonlin

Enterprise Edition, Version 4.1.

The term "steady state” means that a plasma level for a given drug has been achieved
25  and which is maintained with subsequent doses of the drug at a level which is at or
above the minimum effective therapeutic level and is below the minimum toxic
plasma level for oxycodone. For opioid analgesics such as oxycodone, the minimum
effective therapeutic level will be partially determined by the amount of pain relief

achieved in a given patient. It will be well understood by those skilled in the medical
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bar bi t ur azﬁs, anphet am nes, cocai ne netabolites, methadone,

pr opoxyphéne, 15phencycli di ne, benzodi azepi nes, and cannabi noids in
the specinmen of urine collected at screening; Known sensitivity to
oxycodone, nal oxone, or related conpounds; Contraindications and
precautions as detailed in the datasheet for Oxygesic@ 20 Refusal to
allow their primary care physician (if applicable) to be informed;
The I nvestigator believed the subject to be unsuitable for a reason



Male (N = 22) Female (N = 6) Overall (N = 28) Characteristics Race,
(% Caucasi an 22 (100% 6(100% 28 (100% Age (Yy) Mean + SD
32.6 + 5. 2903010003968, 32 32.3 + 5.44 Range (mn, max) 25PCUIEE24(9438630
24,42 Height (cm Mean + SD 179.1 + 4.84 168.0 + 8.72 176.7 7.33
Range (m n, max) 165,187
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EXAMPLES

Example 1:  Production of tablets with different oxycodone/naloxone amounts

5 in a non-swellable diffusion matrix by spray granulation

The following amounts of the listed components were used for the production of

oxycodone/naloxone tablets according to the invention.

n

10 Tablel
Preparation OXN_1 OXN_2 OXN-3
(designation)
Oxycodone HCI 20.0 mg 20.0 mg 20.0 mg
Naloxonc HCI - 5.0 mg 10.0 mg
Lactose Flow Lac 100 |59.25 mg 54.25 mg 49.25 mg
Povidone 30 5.0 mg 5.0 mg 5.0 mg
Surelease® 10.0 mg solid {10.0 mg solid 10.0 mg solid
material material material
Stearyl alcohol 25.0 mg 25.0 mg 25.0 mg
Talcum 2.5mg 2.5mg 2.5 mg
Mg-Stearate 1.25 mg 1.25 mg 1.25 mg

The Surelease® E-7-7050 polymer mixture used had the following composition.

Table 2

Ethylcellulose 20 cps

Dibutylsebacate
Ammoniumhydroxide
Oleic acid
Siliciumdioxide
Water

15
For the production of tablets oxycodone HCI, naloxone HCI, Povidone 30 and

Lactose Flow Lac 100 were mixed in a tumbling mixer (Bohle) and subsequently



159, 181 159, 187 Wei ght (kg) Mean + SD 77.8 + 9.04 67.0 + 3.03 75.5
+ 9.25 Range (nm nmax) 62,97 63,71 62,97 Body Mass I ndex (kg/nR)

Mean + SD W#4.2810#0029636 23.9 + 2.50 24.2 + 2.50 Range ( m¥CT/ERr)9/02€5309
20,27 20,29 3.Study Design, Test Treatnent Dose and Mdde of

Adm ni stration 25 Preparation of tested products A nelt extrusion
oxycodone/ nal oxone control | ed-rel ease é@blet formulation with an
oxycodone: nal oxone ratio of 2:1 was uced. There are three dose
strengths avail able, nanely OXN 10/5 OXN 20/ 10, and OXN 40/ 20, where
the first nunber is 30 the ng anmount of oxycodone hydrochl ori de and

t he second nunber is the ng anmount of nal oxone hydrochl oride (see
Tabl e 12). OXN 20/10 and OXN 40/20 are fromthe sane granul ate, while
OXN 10/ 5 has aP@yiggiplaedayily Spelsese®Pd-iPa0 ine ﬂ@él&?dﬂbaﬁg SrRwlatng deyicsf
active | ngredi@pes) anexfhdiaPRkSsioved ofdh o c%mqocﬂmfé]a%' 8% Qﬁﬁn&%‘?! ets
(OXN Tabl et s) accordlng to this exanple contain a fixed conbination
of oxycodone a@mulatibosiopeas eartierbout atithangfed Zatty, aldthbl istachighesheur raixeons

Table 1 he 20/ 10 4Q/
Cabl ot s ar o manaTel A ESer ARtk GRmaiat PTG mEsed

t abl et strengbhﬁnbabmgn@pnp05|t|onalIy proportlonal.
Oxycodone/ Nal oxone prol onged rel ease tablets (OXN) tablets according
to this exanple are controlled rel ease tablets using a matri x of
stearyl al cohgixaaie Bt hplGRiclibh 05RbRE WiE oﬁﬁkaﬁﬁ@iﬂd nalBonk @ h foa-
contain the conbination of oxycodone hydrochl ori de and nal oxone 10
hydrochl oride in the st#weilgbledififpsign n@tnz@ywrn@omnd 40/ 20 ng (both
as the hydrochloride). The conplete statenent of the components and
guantitative

10 The following amounts of the listed components were used for the production of the

oxycodone/naloxone tablets according to the invention.

Table 3
Preparation OXNN_4
(designation)
Oxycodone HCI 20 mg
naloxone HCI 10 mg
Kollidon 30 6 mg

Lactose Flow Lac 100 [49.25 mg
Ethylcellulose 45 cpi {10 mg

Stearyl alcohol 24 mg
Talcum 2.5 mg
Mg-Stearate 1,25 mg

15  The listed amounts of oxycodonc HCI, naloxone HCI, cthylccllulose 45 cpi,
Povidone 30, stearyl alcohol and Lactose Flow Lac 100 were mixed in a tumbling
mixer (Bohle). This mixture was subsequently extruded with a counter-rotating twin
screw extruder of the type Micro 18 GGL (Leistritz AG, Niimberg, Germany). The
temperature of heating zone 1 was 25°C, of heating zone 2, 50°C, of heating zones 3

20 to 5, 60°C, of heating zones 6 to 8, 55°C, of heating zone 9, 60°C and of heating
zone 10, 65°C. The screw rotating speed was 150 revolutions per minute (rpm), the
resulting melt temperature was 87°C, the feed rate was 1.5 kg/h and the diameter of

the nozzle opening was 3 mm. The extruded material was sieved with a Frewitt 0.68



conposition of Oxycodone/ Nal oxone prol onged rel ease tablets is given
bel ow in Table 12. 15Table 12: Oxycodone/ Nal oxone prol onged rel ease
tabl ets. OCoopomesIs@uantity (ng/tablet) Function Refer enCEER009/058630
Standard OXN 10/5 OXN 20/ 10 OXN 40/ 20 Oxycodone hydrochl oride 1)
10.50 21.00 42.00 Active USP*/ H. S.E. corresponding to Oxycodone
hydr ochl ori de anhydrous 10. 00 20. 00 40_.3q0_ Oxycodone base 9.00 18. 00
36. 00

x 1.00 mm sieve. The grinded extrudate was then mixed with talcum and magnesium
stearate that had been added over a 1 mm hand sieve and was subsequently pressed

into tablets.

5 In comparison to the oxycodone/naloxone tablets which also have the Surelease®-
based non-swellable diffusion matrix produced by spray granulation (see Example
1), extruded preparations comprise less components.
Example 3: Release profile of the oxycodone/naloxone tablets from Example 1
10
The release of the active compounds was measured over a time period of 12 hours,
applying the Basket Method according to USP at pH 1.2 using HPLC. Tablets
OXN_1, OXN_2 and OXN_3 were tested.

15 The release rates of different oxycodone amounts, independent of the naloxone
amount, remain equal (invariant). Correspondingly, invariant release profiles are

observed for naloxone at different oxycodone amounts,

20

Table 4
Time OXN 1 [OXN 2 OXN 2 |OXN 3 OXN 3
(min) Oxyc. Oxyc. Nal. Oxyc. Nal,
0 0 0 0 0 0
15 26.1 24.9 23.5 22.8 24.1
120 62.1 63 61 57.5 60.2
420 91.7 94.5 91.9 89.4 93.5
720 98.1 99.6 96.6 95.7 100.6

The release values refer to oxycodone or naloxone (line 2) and are given as

percentages. Oxyc. and Nal. stand for oxycodone and naloxone and indicate the

compound measured,




Nal oxone hydrochl oride Di hydrate 5.45 10.90 21.80 Active Ph. Eur.*
corresponding to Nal axone hydrochl ori de anhydrous 5.00 10. 00
20. 00 Nawoxdngopmse 4. 50 9. 00 18. 00 Povi done K30 5.B0O/Er22®/0586360
Bi nder Ph. Eur.* WD 2010/ 003963PCT/ EP2009/ 058630 - 44 -

Et hyl cel lul ose N 45 10.00 12.00 24. 00 Retardant

-32.

Example 4: Release profile of oxycodone/naloxone tablets from Example 2 at

different pH-values
5  The release of active compounds from the tablets was measured over a time period of
12 hours at pH 1.2 or for 1 hour at 1.2 and subsequently for 11 hours at pH 6.5.

Release rates were determined by the basket method according to USP using HPLC.

The following release rates were measured for 12 hours at pH 1.2:

10
Table 5
Time OXN 4 OXN 4
(min) Oxyec. Nal.
0 0 0
15 24.1 24.0
120 62.9 63.5
420 92.9 93.9
720 96.9 98.1
The following release rates were measured for 1 hour at pH 1.2 and 11 hours at pH
6.5:
15
Table 6
Time OXN 4 OXN 4
{min) Oxyc. Nal.
0 0 0
60 48.1 49.2
120 65.0 64.7
240 83.3 81.8
420 94.1 923
The release rates refer to oxycodone and naloxone (line 2) and are given as
percentages. Oxyc. and Nal. stand for oxycodone and naloxone and indicate the
20  compound measured.




Ph. Eur.* Stearyl al cohol 25.00 29.50 59.00 Retardant Ph. Eur.*

Lact ose nonohydrate 64.25 54.50 109.00 Diluent Ph. Eur.* Purified
talc 2. 50 wWO0108¢83d | dant Ph. Eur.* Magnhesi um st ear at BCTIEE2609305&50
2.50 Lubricant Ph. Eur.* Total core 123.95 138.90 277.80 Fi | m Coat
Opadry Il HP white - 85F18422 3.72

-33-

Example 5:  Production of tablets with different oxycodone/naloxone amounts

in a non-swellable diffusion matrix by extrusion

5  The following amounts of the listed components were used for the production of

oxycodone/naloxone tablets according to the invention.

Table 7
Preparation OXN_5 OXN_6 |OXN 7 OXN_8
(designation)
Oxycodone 20 mg 20 mg 20 mg 20 mg
HCl
Naloxone HCl |1 mg 1 mg I mg 10 mg
Lactose Flow |58.25mg |58.25mg [5825mg [|49.25mg
Lac 100
Kollidon® 30 [6 mg 6 mg 6 mg 6 mg
Ethylcellulose |10 mg 10 mg 10 mg 10 mg
Stearly alcohol |24 mg 24 mg 24 mg 24 mg
Talcum 1.25 mg 125mg |1.25mg 1.25mg
Mg-Stearate 2.5 mg 2.5 mg 2.5mg 2.5 mg

10 Extrusion was performed as described above (Example 2) with the following

parameters:
OXN_5: temperature: 55-63°C
rpm (Screw): 150 rpm
15 feeding rate: 1.5 kg/h
OXN_6: temperature: 55-63 °C
rpm (screw): 155 rpm
feeding rate: 1.5 kg/h

20



Coating supplier specificatio Il Qpadry Il HP pink - 85E24151 4.17
Coating supplier specificatio n Opadry Il HP yell ow 85E32109 8. 33
Coat i ng supldoeroosgsaci ficatio n Purified talc 0.12 0. 14pr2806803830
Ph. Eur.* Total filntablet 127,79 143.21 286.41 * current Edition

) cal cul ated based on expected np.sture content qualitative
conposition : see Table 12 5 WD 2010/ %gB%SPCT/ EP2009/ 058630 - 45 -
Table 13: Qualitative conposition of the€ filmcoat Qpadry Il HP white
85F1842 2 pink 85F2415 1 yell ow 85F3210 9

OXN_7: temperature: 55-63 °C
rpm (screw): 155 rpm
feeding rate: 1.5 kg/h

5

OXN_8: temperature: 55-63 °C
rpm (screw): 160 rpm
feeding rate: 1.75 kg/h

10 Tablet production was performed with a commaon tabletting device with the

following parameters:

OXN_3: rpm: 40 rpm
Pressure power: 9 kN
15
OXN_6: rpm: 42 rpm
Pressure power: 8.9 kN
OXN _7: rpm: 36 rpm
20 Pressure power: 9 kN
OXN_8: rpm: 36 rpm
Pressure power: 7.5 kN

25  The release of the active compounds was measured over a time period of 12 hours,
applying the Basket Method according to USP at pH 1.2 using HPLC. Tablets
OXN_5,0XN_6, OXN_7 and OXN_8 were tested.



Ref erence to Standard Pol yvi nyl al cohol part. hydrolized + + + Ph.
Eur. * Titaniumdioxide (E 171) + + + Ph. Eur. * Macrogol 3350 + + +
Ph. Eur. *WOa0tliws%3+ + Ph. Eur. * lron oxide red (E 172)T/EP2004Rs$cEC
Directive lIron oxide yellow (E 172) + NF* /EC Directive *
current Edition

10

15

-35-
Table 8
Time |OXN 5 OXN 6 OXN 7 OXN 8
(min) |Oxye. [Nal. Oxyc. |Nal Oxyc. |Nal. Oxyc. [Nal
0 0 0 0 0 0 0 0 0
15 21.2 | 258 | 21.7 | 21.1 19.7 | 193 | 233 | 243

120 566 | 53.8 | 588 | 573 | 577 | 562 | 645 | 66.9
420 872 | 845 | 942 | 926 | 93.7 | 915 | 927 | 96.3
720 99.7 | 96.8 | 100.1 08 100.6 | 975 | 936 | 974

The release values refer to oxycodone or naloxone (line 2) and are given as
percentages. Oxyc. and Nal. stand for oxycodone and naloxone and indicate the

active compound which has been measured,

Example 6: Production of tablets with oxycodone/naloxone in a non-swellable

diffusion matrix by extrusion

In the following example it is set out that using formulations according to the present
invention, preparations comprising oxycodone and naloxone with particular release

behaviours may be obtained.

The following amounts of the listed components were used for the production of

oxycodone/naloxone tablets according to the invention.
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25 linear phase. t1/2Z was determ ned fromthe ratio of In 2 to
LanbdaZ. The areas under the plasma concentration-tinme curve between
t he | ast nwasutem@3gei nt and infinity were cal cul at ed freowEreiw@sdo
of the final observed plasma concentration (Cast) to LanbdaZ. This
was then added to the AUCt to yield AUCINF. - 48 - Al
phar macoki neti c cal cul ati ons were perfg’r med with WnNonlin Enterprise
Edition, Version 4.1. Statistical Mth 85’ 5 Cmax and AUCI NF of
oxycodone were inportant in order to assess the equival ence of the 4
treatments. AUt was cal cul ated using the linear trapezoidal nethod.
VWher e possi ble, LanbdaZ was estinmated using those points determ ned
to be in the termnal |og-Ilinear phase. PAZ were determ ned fromthe
ratio of In 2@ N Brbdaz. THemBgraE: 10 under-63 He pl asma
concentration-time curve betlspﬁetg?rg | ast yred point and infinity
were calculated fromthe ratio of the final observed plasma
concentration (C ast) to Lanfbelg rahi s wasl.adiglhd to the AUt to yield
the area under the plasnma concentration-time curve between the tine
of adm nistration and infinity (AUCINF). 15The dose adjusted relative
systeni c agai loabowli4ti es (Fr abiperadiek: Frel | NBemr@ the C. ratio were
obtained fromthe ratio of AUCt, AUCI NF and C val ues, respectively,
for differences defined in tRE®GEEYHwi ng chPgBM sons of interest:
fixed conbination A vs. opemne lpati on D 2@.Mki xed conbination B vs.
open conbi nation D fixed conbination C vs. open conbination D fixed
conbi nation A vs. fixed conbination B fixed conbination A vs. fixed
conbi nation C+fj @R‘?’B ' RN ' I QR . he full
anal ysi s populﬁg%ﬂl)égﬁm or %%& hacgglleﬁvtltlhgsgé\;\ﬁ%}ogﬂg@be@gé g@@:{eﬁg@g‘[h@_
anal yses. 1The follsivabppartmetepar ent drug AUCt and AUCI NF ratios were
estimated for each treatnent, where possible. - 49 - 5.dinical
Phar macol ogy Results Mean observed plasma concentration - tine
curves for oxypadane, nal oxape: 3- gl ucuronide, 39ah@xone,
nor oxycodone, oxynor phone, nor oxynor phone and 6-J35nal oxol are
presented in Figures 1 to 7.PTERECPA¥SKi netic pdilddkters for
oxycodone, nal oxone- 3-gl ucuroni de and nal oxone are presented in
Tables 14 to 19 respectively. 10 Table 14: Summary of
Phar macol éPneQXNB& anet er s IP®F Oxycodone by Trd8apment: Full Anal ysis
Popul ation for Pharmacoki netp'égémg%g{;vgppoki net i ;lo meter 4x OXN 10/5
X

2 x OXN 20/10 1 x OXN 40/ 20 ygesic 20 + 2 X | oxone 10 AUCt
(ng. h/ m) N 24 23 23 23
OXN 11: rpm: 36 rpm
Pressure power: 9.5kN
20
OXN 12: Ipm: 36 rpm
Pressure power: 7.8 kN
OXN 13: rpm; 39 rpm
25 Pressure power: 9 kN
OXN_14: rpm: 39 rpm

Pressure power: 7.5kN



Arithmetic Mean 473.49 491.22 488.89 502.28 (SD) (72.160) (82.181)
(91.040) (84.128) Geonetric Mean 468.29 484.58 481. 08 495. 72 AUCI NF
(ng. h/ ML) WO20N/®39622 22 22 Arithnmetic Mean 475. 06 497.B7T/EE2809228630
509. 11 (SD) (72.182) (81.687) (93.458) (82.963) Ceonetric Mean 469. 87
490. 65 483. 04

-38-

The release of the active compounds was measured over a time period of 12 hours,
applying the Basket Method according to USP at pH 1.2 using HPLC. Tablets
OXN_9, OXN_10, OXN 11, OXN 12, OXN_13 and OXN_14 were tested.

5 Table 10

Time |OXN 9 OXN_10 OXN_]1 OXN 12 OXN 13 OXN 14
(min) |Oxyc. |Nal |Ozxyec.|Nal |Oxyc.|Nal |Oxyc.|Nal |[Oxyc.[Nal [Oxyc. |Nal

0 0 0 0 0 0 0 0 0 0 0 0 0

15 166 162 |17.4 172 |26.1 [26.8 |21.8 |219 [185 |18.2 |184 [18.2
120 |47.6 |46.9 [49.6 [49.7 |71.1 {730 [61.2 |61.8 |52.8 |52.8 |53.3 |53.3
420 1827 |845 |84.6 |857 [943 |96.6 [93.2 [94.7 [86.3 [86.3 [87.2 [88.2
720 |95 97 952 1958 [94.9 979 664 |979 |948 [94.8 |95.7 |96.5

The release values refer to oxycodone or naloxone (line 2) and are given as
percentages. Oxyc. and Nal. stand for oxycodone and naloxone and indicate the
active compound which has been measured.
10
Example 7: Pharmacokinetic and bioavailability characteristics of different
strengths of a fixed combination of oxycodone and naloxone and a

combination of Oxygesic® plus Naloxone CR

15 1. Objective

The objectives of this study were to (i) evaluate the pharmacokinetic and
bioavailability parameters of oxycodone and naloxone and their main metabolites
when administered as a controlled-release fixed combination tablet formulation; (ii)
20  assess the interchangeability between the 3 different strengths of the fixed
combination, OXN 10/5, OXN 20/10 and OXN 40/20; and (iii} compare the
pharmacokinetics and bioavailability of the fixed combination formulation with

marketed Oxygesic® given together with Naloxone CR tablets;



502. 80 Cmax (ng/mL) N 24 23 23 23 Arithmetic Mean 34.91 35.73
34.46 40.45 (SD) (4.361) (4.931) (5.025) (4.706) Geonetric Mean tmax
(h) 34.66 ¥9.2000/@3632 40.19 N 24 23 23 23 Medi an 3.5 4.BCBERI®/058630
(Mn,Max) t1/2Z (1.0, 6.0) (2.0, 8.0)

10

15

20

25

2.

-39 .

Test population

A total of 28 healthy adult, male and female subjects were randomized to receive the

study drugs with the aim that 24 subjects would complete the study and provide valid

pharmacokinetic data,

Inclusion Criteria

Subjects who were included in the study were those who met all of the following

criteria:

Males or females of any ethnic group;

Aged between >18 and <45 years;

BMI within the range 19 - 29 kg/m”, and within the weight range 60 - 100 kg
for males and 55 - 90 kg for femalcs;

Females must be non-nursing, non-pregnant, and provide a negative urine f3-
hCG pregnancy test within 24 hours before receiving the study medication,
Female subjects of childbearing potential must be using a reliable form of
contraception (e.g. intrauterine device, oral contraceptive, barrier method).
Female subjects who were postmenopausal must have been postmenopausal
for >1 year and, in the absence of HRT, have elevated serum FSH;

Generally good health, evidenced by a lack of significantly abnormal findings
on medical history, physical examination, clinical laboratory tests, vital signs,
and ECG. Vital signs (after 3 minutes resting in a supine position) must be
within the following ranges: oral body temperature between 35.0 - 37.5 °C;
systolic blood pressure, 90 - 140 mmHg; diastolic blood pressure, 50 - 90
mmHg; and puise rate, 40 - 100 bpm. Blood pressure and pulse were taken

again after 3 minutes in a standing position. After 3 minutes standing from a



(1.0, 6.0) (0.5, 8.0) N 24 22 22 22 Arithnetic Mean 4.69 4.87 4.83
5.01 (SD) (0.775) (0.995) (0.975) (0.802) - 50 - Table 15: Oxycodone
Summary of WReiw®3fdr AUCt, AUCINF, C.), and Differ encerC1Er0twvoasssand
Hal f-Life - Full Analysis Population for Pharmacokinetics
Pharmacokineti 4 x OXN 2 x OXN 1 x OXN 4 x OXN 4 x OXN 2x ¢ netric
10/5/ 2 x 20/10 / 2 x 40/20 / 2 x 10/_§{0_10/5 /1 x OXN Oxygesic
Oxygesi ¢ Oxygesi c

supine position, there should be no more than a 20 mmHg drop in systolic
blood pressure, 10 mmHg drop in diastolic blood pressure, and no greater
than 20 bpm increase in pulse rate; Written informed consent obtained;

Willing to eat all the food supplied during the study.

5
Exclusion Criteria
Subjects who were excluded from the study were those who met any of the following
criteria:
10

¢ Exposure to any investigational drug or placebo within 3 months of their first
dose of study medication;

* Any significant illness within the 30 days before their first dose of study
medication;

15 ¢ Any clinically significant abnormalities identified at prestudy screening for
medical history, physical examination or laboratory analyscs;

* Use of any prescription medication (except HRT for postmenopausal females
and contraceptive medication} in the 21 days, or over the counter medication
including acid controllers, vitamins, herbal products and/or mincral

20 supplements in the 7 days, before their first dose of study medication;

* Concurrent medical condition known to interfere with gastrointestinal drug
absorption (c.g. delayed gastric cmptying, mal absorption syndromes),
distribution (e.g. obesity), metabolism or excretion (e.g. hepatitis,
glomerulonephritis);

25 * History of, or concuirent medical condition, which in the opinion of the

Investigator would compromisc the ability of the subject to safcly complete
the study;
» History of seizure disorders for which subjects required pharmacologic

treatment;



2 x OXN OXN 20/10 / 20+2x 20+2x 20+2x 20/ 10 40/20 Ix Nal oxone

Nal oxone Nal oxone OXN 10 10 10 40/ 20 AUCt (ng. h/nL) Ratio
(9% 94.9 9¥0209B0089636. 7 96. 8 100. 2 90%Cl PCT/EP2009/058630
-41 -

10

15

20

25

Current history of smoking more than 5 cigarettes a day;

Subjects with evidence of active or past history of substance or alcohol abuse,
according to DSM-1V criteria3, or subjects who, In the investigator's opinion,
have demonstrated addictive or substance abuse behaviors;

Subjects who reported regular consumption of 2 or more alcoholic drinks per
day or have blood alcohol levels of >0.5% at screening;

Donation of more than 500 mL of blood or blood products or other major
blood loss in the 3 months before their first dose of study medication;

At risk of transmitting infection via blood samples such as producing a
positive HIV test at screening or having participated in a high risk activity for
contracting HIV; producing a positive Hepatitis B surface antigen test at
screening; producing a positive Hepatitis C antibody test at screening;

Any positive results in the prestudy screen for ethanol, opiates, barbiturates,
amphetamines, cocaine metabolites, methadone, propoxyphene,
phencyclidine, benzodiazepines, and cannabinoids in the specimen of urine
collected at screening;

Known sensitivity to oxycodone, naloxone, or related compounds;
Contraindications and precautions as detailed in the datasheet for
Oxygesic@;

Refusal to allow their primary care physician (if applicable) to be informed,;
The Investigator believed the subject to be unsuitable for a reason not

specifically stated in the exclusion criteria.

The demographic data are shown in Table 11.
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Table 11: Subject Demographics and Other Baseline Characteristics: Safety
Population

Male Female Overall
(N =122) (N=6) (N=28)
Characteristics
Race, n (%)
Caucasian 22 (100%) 6 (100%) 28 (100%)
Age (y)
Mean + SD 32.6+5.28 31.0£632 323+544
Range (min, max) 25,41 2442 2442
Height (cm)
Mean + SD 179.1 + 4.84 168.0 + 8.72 176.7 +
7.33
Range (min, max) 165,187 159,181 159,187
Weight (kg)
Mean + SD 77.8+9.04 67.0+3.03 75.5+9.25
Range (min, max) 62,97 63,71 62,97
Body Mass Index (kg/m”)
Mean + SD 242 +256 23.9+2.50 242 +2.50
Range (min, max) 20,29 20,27 20,29

3. Study Design. Test Trecatment Dose and Mode of Administration

Preparation of tested products

A melt extrusion oxycodone/naloxone controlled-release tablet formulation with an
oxycodone:naloxone ratio of 2:1 was produced. There are three dose strengths
available, namely OXN 10/5, OXN 20/10, and OXN 40/20, where the first number is
the mg amount of oxycodone hydrochloride and the second number is the mg amount
of naloxone hydrochloride (see Table 12). OXN 20/10 and OXN 40/20 are from the
same granulate, while OXN 10/5 has a slightly different formula in regard to the ratio

of active ingredients to excipients.
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Ratio (% 86.2 88.4 85.8 97.5 100.5 103.1 90%
82.2, 90.4 84.2, 92.8 81.8, 90.0 92.9, 102.3 95.8, 105.4 98. 2,
19® 201ap0%6ér ence 0.49 1.11 0.14 -0.63 0. 35 0. 9FCIO0EAN9/058530.9,

t max

Oxycodone/naloxone tablets (OXN Tablets) according to this example contain a

fixed combination of oxycodone and naloxone in the ratio of 2:1, Tablets

formulations are summarized below (see Table 12).

The 20/10 mg and 40/20 mg tablets are manufactured from the same granulation with

these two tablet strengths being compositionally proportional. Oxycodone/Naloxone

prolonged release tablets (OXN) tablets according to this example are controlled

release tablets using a matrix of stearyl alcohol and ethylcellulose as the retardant.

The tablets contain the combination of oxycodone hydrochloride and naloxone

hydrochloride in the strengths 10/5 mg, 20/10 mg and 40/20 mg (both as the

hydrochloride). The complete statement of the components and quantitative

composition of Oxycodone/Naloxone prolonged release tablets is given below in

Table 12.

Table 12: Oxycodone/Naloxone prolonged release tablets.

Component Quantity Function | Reference
(mg/tablet) to
Standard

OXN 10/5 | OXN 20/10 | OXN 40/20

Oxycodone 10.50 21.00 42,00 |Active USP*/

hydrochloride H.SE.

corresponding to

Oxycodone 10.00 20.00 40.00

hydrochloride

anhydrous

Oxycodone base 9.00 18.00 36.00

Naloxone 5.45 10.90 21.80  |Active Ph. Eur.*

hydrochloride

Dihydrate

corresponding to

Naloxone 5.00 10.00 20.00

hydrochloride

anhydrous

Naloxone base 4.50 9.00 18.00

Povidone K30 5.00 7.25 14,50  |Binder Ph. Eur.*
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Ethylcellulose N 10.00 12.00 24.00 |Retardant |Ph. Eur.*
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Stearyl alcohol 25.00 29.50 59.00 |Retardant |Ph. Eur.*

Lactose 64.25 54.50 109.00 |[Diluent |Ph. Eur.*

monohydrate

Purified talc 2.50 2.50 5.00 Glidant | Ph. Eur.*

Magnesium 1.25 1.25 2.50 Lubricant |Ph. Eur.*

stearate

Total core 123.95 138.90 277.80

Film Coat °

Opadry 11 HP 3.72 Coating |supplier

white —~ 85F 18422 specificatio
n

Opadry 11 HP 4.17 Coating | supplier

pink - 85F24151 specificatio
n

Opadry I1 HP 8.33 Coating | supplier

yellow 85F32109 specificatio
n

Purified talc 0.12 0.14 0.28 Gloss Ph. Eur.*

Total filmtablet 127,79 143.21 286.41 * current
Edition

D calculated based on expected moisture content

° qualitative composition : see Table 12
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Table 13: Qualitative composition of the film coat

Opadry 11 HP white pink yellow Reference
85F1842 | 85F2415 | 85F3210| to
2 1 9 Standard
Polyvinylalcohol part. + + + Ph. Eur. *
hydrolized
Titanium dioxide (E 171) + + + Ph. Eur. *
Macrogol 3350 + Ph. Eur. *
Talcum + + + Ph, Eur, *
Iron oxide red (E 172) + NE* /EC
Directive
Iron oxide yellow (E 172) + NF* /JEC
Directive
* current
Edition

5  Study Design

The study was an open-label, single dose, 4-treatment, 4-period, randomized across
over study and healthy subjects. The treatments were given orally in the fasted state
as follows:

10
- Treatment A: 4 x tablets of Oxn 10/5
- Trcatment B: 2 x tablcts of Oxn 20/10
- Treatment C: 1 x tablets of Oxn 40/20

15  The reference treatment was an Oxygesic® 20 mg tablet. Naloxone was used in the

form of Naloxone 10 mg CR spray granulation tablet. Reference treatment was thus

- Treatment D: 2 tablets of Oxygesic® 20 mg and two tablets of Naloxone CR
10 mg.
20
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Duration of treatment included 21 days screening period and four study periods each
with a single dose of study drug followed by a seven day wash-out period. There
were post study medical 7 to 10 days after dosing of study period 4 and there were 7

to 10 days after discontinuation from the study. The total duration was 49 to 52 days.

The treatment schedule was a single dose of study drug in each of the four study
periods. Each dose of study drug was separated by a 7 day wash-out period.

The enrolled population was defined as the subject population that provided the
written informed consent to anticipate in the study. The full analysis population for
pharmacokinetics was defined as those subjects, who had at least one valid

pharmacokinetic parameter calculated on at least one treatment.

4, Pharmacokinetic Assessments

Drug Concentration Measurements

Blood samples for determining oxycodone, noroxycodone, oxymorphone,
noroxymorphone, naloxone, 6p-naloxol and naloxone-3-glucuronide concentrations
were obtained for each subject during each of the 4 study periods immediately before
dosing; and at 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 8, 10, 12, 16, 24, 28, 32, 36, 48, 72
and 96 hours (22 blood samples per study period) after dosing. Blood was also
drawn where possible at the first report of a serious or severe unexpected adverse

event and at its resolution.

At each time of plasma determination, 6 mL venous bicod was drawn from a forearm
vein into a tube containing K2 EDTA anticoagulant. All samples were processed

according to common sample handling procedures.
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Pharmacokinetic Parameters

The following pharmacokinetic parameters were calculated from the plasma
concentrations of oxycodone, noroxycodone, oxymorphone, noroxymorphone,

naloxone, 63-naloxol and naloxone-3-glucuronide:

- Area under the plasma concentration time curve calculated to the last
measurable concentration (AUCt),

- Area under the plasma concentration-time curve, from the time of
administration to infinity (AUCINF);

- Maximum observed plasma concentration (Cpax);

- Time point of maximum observed plasma concentration (tmax);

- Terminal phase rate constant (LambdaZ);

- Apparent terminal phase half life (t}4Z).

For oxycodone, noroxycodone, oxymorphone, noroxymorphone, and naloxone-3-
glucuronide, AUC values were given in ng-h/mL, and Cpax values in ng/mL. For
naloxone and 6f-naloxol, AUC values, due to the low concentrations, were given in
pg'h/mL and Cgex values in pg/mL.

AUCt, AUCINF and Cp,,x were regarded as the primary parameters.

AUCt were calculated using the linear trapezoidal method. Where possible,
LambdaZ was cstimated using those points determined to be in the terminal log-
linear phase. tY2Z was determined from the ratio of In 2 to LambdaZ. The areas
under the plasma concentration-time curve between the last measured point and
infinity werce calculated from the ratio of the final obscrved plasma concentration
(Ciase) to LambdaZ. This was then added to the AUCt to yield AUCINF.
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All pharmacokinetic calculations were performed with WinNonlin Enterprise

Edition, Version 4.1.

Statistical Methods

Cmax and AUCINF of oxycodone were important in order to assess the equivalence of
the 4 treatments. AUCt was calculated using the linear trapezoidal method. Where
possible, LambdaZ was estimated using those points determined to be in the terminal
log-linear phase. t/42Z were determined from the ratio of In 2 to LambdaZ. The areas
10 under the plasma concentration-time curve between the last measured point and
infinity were calculated from the ratio of the final observed plasma concentration
(Clast) to LambdaZ. This was added to the AUCt to yield the area under the plasma

concentration-time curve between the time of administration and infinity (AUCINF).

15 The dose adjusted relative systemic availabilities (Frelt, and FrelINF) and the Cpax
ratio were obtained from the ratio of AUCt, AUCINF and Cp.y values, respectively,

for differences defined in the following comparisons of interest:

fixed combination A vs. open combination D
20  fixed combination B vs. open combination D

fixed combination C vs. open combination D

fixed combination A vs. fixed combination B

fixed combination A vs. fixed combination C

fixed combination B vs. fixed combination C
25

The full analysis population for pharmacokinetics were used for these analyses.

The metabolite: parent drug AUCt and AUCINF ratios were estimated for each

treatment, where possible.
30
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5. Clinical Pharmacology Results
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Mean observed plasma concentration — time curves for oxycodone, naloxone-3-

glucuronide, naloxone, noroxycodone, oxymorphone, noroxymorphone and 6-B-

naloxol are presented in Figures 1 to 7.

Pharmacokinetic parameters for oxycodone, naloxone-3-glucuronide and naloxone

are presented in Tables 14 to 19 respectively.

Table 14: Summary of Pharmacokinetic Parameters for Oxycodone by Treatment:
Full Analysis Population for Pharmacokinetics

Pharmacokinetic

2 x Oxygesic

parameter 4xOXN10/5 2xOXN20/10 1 xOXN 4020 20+
2 x Naloxone

10
AUCt (ng.h/mL)
N 24 23 23 23
Arithmetic Mean 473,49 491.22 488.89 502.28
(SD) (72.160) (82.18D) (91.040) (84.128)
Geometric Mean 468.29 484.58 481.08 495,72
AUCINF
{ng.h/mL)
N 24 22 22 22
Arithmetic Mean 475.06 497.17 491.22 509.11
(8D) (72.182) {81.687) (93.458) (82.963)
Geometric Mean 469,87 490.65 483.04 502.80
Cmax (ng/mL)
N 24 23 23 23
Arithmetic Mean 3491 35.73 34.46 40.45
(SD) (4.361) (4931) (5.025) (4.706)
Geometric Mean 34,66 3541 34,12 40.19
tmax (h)
N 24 23 23 23
Median 3.5 4.0 3.0 2.5
{(Min,Max) (1.0, 6.0) (2.0, 8.0) (1.0, 6.0) (0.5, 8.0)
t172Z
N 24 22 22 22
Arithmetic Mean 4.69 4.87 4,83 5.01
(3D) (0.775) (0.995) (0.973) (0.802)
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Table 15: Oxycodone Summary of Ratios for AUCt, AUCINF, Cy.x and Differences
for tma and Half-Life - Full Analysis Population for Pharmacokinetics

Pharmacokineti 4 x OXN 2 x OXN 1x OXN 4 x OXN 4 x OXN 2x
¢ metric 10/5/2x 20/10/2x 420/ 2x 10/5/ 10/5/1x OXN
Oxygesic Oxygesic  Oxygesic 2x OXN OXN 20110/
20+2x 20+2x 20+2x 20/10 40/20 Ix
Naloxone Naloxone  Naloxone OXN
10 10 10 40/20
AUCt
(ng.h/mL)
Ratio (%) 94,9 98.2 98.0 96.7 96.8 100.2
50%CI 91.5,985 94.5,102.0 94.4,101.7 93.1,1004 93.3,100.5 96.5,
104.0
AUCINF(ng.h/
mL)
Ratio (%) 94.5 98.2 97.8 96.2 96.5 100.4
90%CI 909,98.1 945,102.1 94.1,101.7 926,999 9291003 96.5,104
e}
Cmax (ng/mL)
Ratio (%) 86.2 88.4 85.8 97.5 100.5 103.1
90%C1 822,904 842 928 B1.8,90.0 929,1023 958,1054 98.2,
108.1
tmax (h)
Difference 0.49 1.11 0.14 -0.63 0.35 0.97
90%CI -0.19,1.16 042,180 -0.54,0.82 -1.31,0.05 -0.33,1.02 0.29,1.6
6
t1/2Z (h)
Difference -0.27 -0.11 -0.11 -0.16 -0.16 0.00
90%ClI -0.60,0.05 -0.44,0.23 -0.44,0.22 -0.49,0.16 -0.49,0.16 -0.33,
0.33

5  Table 16: Summary of Pharmacokinetic Parameters for Naloxone-3-glucuronide by
Treatment: Full Analysis Population for Pharmacokinetics

Pharmacokinetic 4 x OXN 2 x OXN 1 x OXN 2 x Oxygesic 20 +
parameter 10/5 20/10 40/20 2 x Naloxone 10
AUCt (pg.h/mL)

N 24 23 23 23
Arithmetic Mean 539.93 522.45 520.10 523.37
(SD) (142.241) (128.569) (133.175) (119.752)
Geometric Mean 520,14 506.63 502.26 509.38
AUCINF(pg.h/mL)

N 22 21 22 22
Arithmetic Mean 562.53 520.97 527.94 537.25
(SD) (130.732) (133.172) (135.424) 110.829
Geometric Mean 546.73 504.34 509.62 52591
Cmax (pg/mL)

N 24 23 23 23

Arithmetic Mean 62,01 63.62 61.95 63.55
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(SD) (15.961) (19.511) (18.369) (16.748)
Geometric Mean 59.93 60.70 59.34 61.55
tmax (h)
N 24 23 23 23
Median 1.0 0.5 1.0 1.0
(Min,Max) (0.5, 3.0) (0.5, 6.0) (0.5, 3.0) (0.5, 6.0)
t12Z
N 22 21 22 22
Arithmetic Mean 8.48 7.93 7.81 7.66
(SD) (3.066) (2.402) (2.742) (1.717)

Table 17: Naloxone-3-Glucuronide Summary of Ratios for AUCt, AUCINF, Cpax
and Differences for Ty and Half-Life - Full Analysis Population for
5  Pharmacokinetics

Pharmacokineti 4 x OXN 2 x OXN IxOXN 4x0OXN 4 x OXN 2x
¢ metric 10/5/2x 20010 /2x  40/20/2x 10/5¢/ 10/5/1x OXN
Oxygesic Oxygesic  Oxygesic 2x OXN 40/20 20/10/
20+2x 20+2x 20+2x OXN 1x
Naloxone Naloxone  Naloxone 20010 OXN
10 10 10 40/20
AUCt (pg.h/mL)
Ratio (%) 101.0 98.8 98.6 102.2 102.4 100.2
90%CI 95.6,106.8 93.4,104.5 93.3,104.3 96.7, 97.0,108.2 94.8,
108.1 105.9
AUCINF(pg.h/m
L)
Ratio (%) 102.1 98.2 99.0 104.0 103.1 99.2
90%CI 96.3,108.3 923,104.2 934,1050 979, 97.3,109.3 93.5,
110.5 105.2
Cmax (pg/mL)
Ratio (%) 95.4 96.5 85.1 98.8 100.3 101.5
90%CI 88.5,102.8 894,104.1 88.2,102.5 91.7, 93,1, 108.0 941,
106.6 109.3
tmax (h)
Difference -0.34 -0.16 -0.42 -0.18 0.08 0.26
90%CI -0.84,0.17 -0.67,0.35 -0.93,0.10 -0.69, -0.43,0.59 -0.26,
0.33 0.77
t1.2Z (h)
Difference 0.87 0.37 0.32 0.50 0.56 0.06
0%CI -0.02,1.77 -0.53,1.28 -0.58,1.21 -0.41, -0.33,1.45 -0.85,

1.41 0.96
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Table 18: Summary of Pharmacokinetic Parameters for Naloxone by Treatment:
Full Analysis Population for Pharmacokinetics.

Pharmacokinetic  , uN 105 2xOXN20/10  1xOXNdo20 2X Oxygesic20+
parameter 2 x Naloxone 10
AUCt (pg.h/mL)

N 24 23 23 23
Arithmetic Mean 0.84 0.89 0.87 0.97
(SD) (0.656) (0.749) (0.718) (0.976)
Geometric Mean 0.67 0.70 0.68 0.72
AUCINF(pg.h/m

L)

N 2 6 0 i
Arithmetic Mean - 1.64 - -
(SD) - (1.043) - -
Geometric Mean - 1.45 - -
Cmax (pg/mL)

N 24 23 23 23
Arithmetic Mean 0.07 0.08 0.08 0.08
(SD) 0.065) {0.106) (0.071) (0.101)
Geometric Mean 0.06 0.06 0.06 0.06
tmax (h)

N 24 23 23 23
Median 4,0 5.0 2.0 1.0
(Min,Max) (0.5, 12.0) (0.5, 24.0) (0.5, 12.0) (0.5, 24.0)
t1/2Z

N 4 9 4 4
Arithmetic Mean 9.89 12.85 13.83 11.02
(SD) (3.137) (11.924) (1.879) (1.075)
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CGeonetric Mean

N 24 23 23 23 Arithnmetic Mean 0.07 0.08 0.08
PCT/EP2009/058630

Table 19: Naloxone Summary of Ratios for AUCt, AUCINF, Cnax and Differences
for Trmax and Half-Life - Full Analysis Population for Pharmacokinetics,

Pharmaco 4 x OXN 2 x OXN 1x OXN 4x0XN 4xO0OXN 2xO0XN
kinetic 10/5/2x 20110/2x 40/20/ 2 x 10/5/ 10/5/1x  20/10/
metric Oxygesic 20 Oxygesic 20 Oxygesic 20 2 x OXN OXN 1 x OXN
+2x +2x +2x 20/10 40/20 40/20
Naloxone 10 Naloxone 10 Naloxone 10
AUCt
{pg.h/mL})
Ratio (%) 94.2 99.4 94,1 94,7 100.1 105.7
90%CI 82.0,108.2 $6.3,114.5 81.8,108.1 824, 1089 87.3, 620,
1149 121.5
AUCINF
(pg.h/mL)
Ratio (%) - - - - - -
90%CI -- - -- -- -- --
Cmax
(pg/mL)
Ratio (%) 162.4 108.8 104.1 94.1 98.4 104.5
90%CI 88.0,119.2 93.1,127.0 89.3,121.2 80.8, 109.7 84.6, 89.7,
1144 121.8
tmax (h)
Difference -0.71 0.12 -2.03 -0.83 1.32 2,15
90%CI -2.96,1.54 -2.17,2.42 -4.31,0.24 -3.10, 1.44 -0.93, -0.12,
3.57 4.43
t1/2Z (h)
DifTerence -3.55 0.79 2.30 -4.35 -5.85 -1.51
0%l -12,92, 5,82  -23.09, 24.67 -22.06,26.67 -28.49, -30.48, -8.80,
19.80 18.77 5.78

6. Data Analysis

a) Oxycodone Results
- AUCt

The AUCt values obtained for oxycodone were very consistent between the

treatments. Each of the treatments had a mean AUCt value of between 473 ng.h/mL
{4 x OXN 10/5) and 502 ng.h/mL (2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg).

In terms of AUC, each of the fixed combination tablets provided an equivalent

availability of oxycodone to the reference treatment, and to each other. All of the
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relative bioavailability calculations had 90% confidence intervals that were within

the 80 - 125% limits of acceptability for bioequivalence.

- t1/27,

The t1/27Z values obtained for oxycodone were consistent between the treatments.
Each of the treatments had a mean t1/2Z value of between 4.69 h (4 x OXN 10/5),
and 5.01 h (2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg). There were no
statistical differences between the t1/2Z values for the treatments for any of the

comparisons that were made.

- AUCINF

The AUCINF values obtained for oxycodone were very consistent between the
treatments. Each of the treatments had a mean AUCINF value of between

475 ng.h/mL (4 x OXN 10/5) and 509 ng.h/mL (2 x Oxygesic 20 mg & 2 x naloxone
CR 10 mg).

In terms of AUCINF, each of the fixed combination tablets provided an equivalent
availability of oxycodone to the reference treatment, and to each other. All of the
relative bioavailability calculations had 90% confidence intervals that were within

the 80 - 125% limits of acceptability for bioequivalence.

- Conx

The Cpax values obtained for oxycodone were consistent between the fixed
combination treatments, and ranged from 34.46 ng/mL (1 x OXN 40/20) to

35.73 ng/mL (2 x OXN 20/10). The mean Cpmx value for 2 x Oxygesic 20 mg & 2 x
naloxone CR 10 mg was slightly higher at 40.45 ng/mL.

The Cpax ratios comparing the fixed combination tablets with each other ranged from
97.5% to 103.1%, and each had 90% confidence intervals within 80 - 125%. The

higher mean Cpay valuc for 2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg meant
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that the Cpax ratios comparing the fixed combination tablet with the reference
product were lower, ranging from 85.8% to 88.4%. However, these Cumy ratios were

still associated with 90% confidence intervals that were within 80 - 125%.

5 - tmax
The median tyx values for the fixed combination tablets ranged from 3 h (1 x OXN
40/20) to 4 h (2 x OXN 20/10). The difference between these two treatments,
although apparently small, was statistically significant. The median tm,y for 2 x
Oxygesic 20 mg & 2 x naloxone CR 10 mg was 2.5 h, and there was a statistically

10 significant difference between this reference treatment and 2 x OXN 20/10.

b) Naloxone-3-Glucuronide Results
- AUCt

15  The AUCt values obtained for naloxone-3-glucuronide were very consistent between
the treatments. Each treatment had a mean AUCt value of between 520 ng.h/mL (1 x
OXN 40/20) and 540 ng.h/mL (4 x OXN 10/5).

In terms of AUCH, each of the fixed combination tablets provided an equivalent
20  availability of naloxone-3-glucuronide to the reference treatment, and to each other.
All of the relative bioavailability calculations had 90% confidence intervals that were

within the 80 - 125% limits of acceptability for bioequivalence.

- t1/2Z

25  The t1/2Z values obtained for naloxone-3-glucuronide were consistent between the
treatments. Each of the treatments had a mean t1/2Z value of between 7.66 h (2 x
Oxygesic 20 mg & 2 x naloxone CR 10 mg) and 8.48 h (4 x OXN 10/5). There were
no statistical differences between the t1/2Z values for the treatments for any of the

comparisons that were made.
30
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The AUCINF values obtained for naloxone-3-glucuronide were very consistent
between the treatments. Each of the treatments had a mean AUCINF value of
between 521 ng.h/mL (2 x OXN 20/10) and 563 ng.h/mL (4 x OXN 10/3).

In terms of AUCINF, each of the fixed combination tablets provided an equivalent
availability of naloxone-3-glucuronide to the reference treatment, and to each other.
All of the bioavailability calculations had 90% confidence intervals that were within

the 80 - 125% limits of acceptability for bioequivalence.

- Cmux

The Cpax values obtained for naloxone-3-glucuronide were consistent between the
treatments. Each of the treatments had a mean Cy, value that range from

61.95 ng.mL (1 x OXN 40/20) to 63.62 ng.mL (2 x OXN 20/10).

Each of the fixed combination tablets provided an equivalent naloxone-3-glucuronide
Cmax to the reference treatment, and to each other. All of the Cmuy ratio calculations
had 90% confidence intervals that were within the 80 - 125% limits of acceptability

for bioequivalence.

tmax

The median tm.. values for all the treatments ranged from 0.5 h (2 x OXN 20/10) to 1
h (4 x OXN 10/5, 1 x OXN 40/20 and 2 x Oxygesic 20 mg & 2 x naloxone CR 10
mg). There were no significant differences between the median tyay values for any of

the treatments.

- Naloxone-3-glucuronide : naloxone AUCt ratios
The mean naloxone-3-glucuronide : naloxone AUCt ratios ranged from 852.25 (2 x
Oxygesic 20 mg & 2 x naloxone CR 10 mg) to 933.46 (4 x OXN 10/53).
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- Naloxone-3-glucuronide : naloxone AUCINF ratios

The lack of AUCINF estimates for naloxone meant that mean naloxone-3-
glucuronide : naloxone AUCINF ratios were only able to be calculated for 2 x OXN
20/10 tablets. These provided a mean naloxone-3-glucurenide ; naloxone AUCINF

ratio 0f 414.56, based on 5 subjects’ data.

) Naloxone Results
Naloxone concentrations were low, as was anticipated; therefore these results did not

support a full pharmacokinetic assessment.

- AUCt

The AUCt values obtained for naloxone were consistent between the treatments.
Each of the treatments had a mean AUCH value of between 0.84 ng.h/mL (2 x OXN
20/10) and 0.97 ng.h/mL (2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg).

In terms of AUC, each of the fixed combination tablets provided an equivalent
availability of naloxone to the reference treatment, and to each other. All of the
bioavailability calculations had 90% confidence intervals that were within the 80 -

125% limits of acceptability for bioequivalence.

- t1/2Z

It was not possible to calculate t1/2Z values for naloxone for all of the subjects with
confidence, because the plasma concentrations in the terminal part of the profile did
not always approximate to a straight line when plotted on a semi-logarithmic scalc.

The mean values were based on numbers of subjects ranging from 4 to 9.

The mean t1/2Z valucs obtained for naloxonc ranged from between 9.89 h (4 x OXN
10/5) to 13.83 h (1 x OXN 40/20). There were a wide range of t1/2Z values
contributing to the means, however, there were no statistical differences between the

t1/2Z valucs for the treatments for any of the comparisons that were made.
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AUCINF values were calculated for those subjects with an estimable t1/2Z value.
Some of the AUCINF values were not reportable because the extrapolated portion of
the AUC accounted for more than 20% of the AUCINF value. A mean AUCINF
value, of 1.64 ng.h/mL, was reportable for 2 x OXN 20/10 tablets only. None of the
other treatments had sufficient data to report a mean AUCINF value. There were

insufficient data to make comparisons between the treatments.

= Cmnx

Each of the treatments had a mean C,.x value of between 0.07 ng/mL (4 x OXN
10/5) and 0.08 ng/mL (2 x OXN 20/10, 1 x OXN 40/20 and 2 x Oxygesic 20 mg & 2
x naloxone CR 10 mg).

Each of the fixed combination tablets provided an equivalent naloxone Cyay to each
other. All of the Cyax ratios comparing the fixed combination tablets had 90%
confidence intervals that were within the 80 - 125% limits of acceptability for

bioequivalence.

When the fixed combination tablets were compared with the reference product, the 2
x OXN 20/10 tablets versus 2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg had a
90% confidence interval that was above the 80 - 125% limit of acceptability for
bioequivalence. The remaining fixed combination tablets provided an equivalent

naloxone Cpax to the reference product.

tmax

The median ty.x values for the treatments ranged from 1 h (2 x Oxygesic 20 mg & 2
x naloxone CR 10 mg) to 5 h (2 x OXN 20/10). There were a wide range of tya
values for each of the treatments. There were no significant differences between the

median tmey values for any of the treatments.
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intervals that were within the 80 - 125%I| mts of acceptability for

bi oequi vabg NCepe f)fa%élaz gxycodone concentrations achieved after administration of the reference
product were similar to dose-adjusted oxycodone concentrations seen after
administration of OxyContin in a previous study. The mean Ciax values for the fixed
combination tablets were slightly lower, but when these were compared with the
reference product, the C,.x ratios had confidence intervals that were within the limits

30  ofacceptability for bioequivalence.
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30  administration of the fixed combination tablets and Oxygesic plus naloxone, were
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