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vivo paraneters such as tmak, Cmax, AUCt val ue, nean
bowel function score and/or duration of anal gesic

ef fi cacy. BACKGROUND OF THE | NVENTI ON The treat nent of
severe pain resulting fron1d|seases such_as cancer,

r heumat | sm andDasags ferm containingpxyeadone apdhalpxenst ment
of these diseases. The range of pain felt by tunor
patients conprises pain of the periosteumand of the
bone itself, as well as visceral pain and pain in soft
tissues. Al such pain forns render the daily life of
patients intolerable and often | ead to depressive
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i mportance of a successful pain therapy, the Wrld
Heal t h Crganization B) has devel oped a 4-step node
foBAl(HéGR(HéNMFT:H ANVENEEON t h tunor pain. This

1Ormdel has proven to be effective in daily routine
practice and can be extended to patients suffering

f r Dhe gbatMRhCoflkaVdte PainFadultingOfreB disRSdk tshagasfdaﬁéer rheumatism and
di seases ot her than cancer. Depending on th
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for the success of a comprehensive therapy, as is the treatment of the actual causes of

the disease.

20  Having regard to the importance of a successful pain therapy, the World Health
Organization (WHO) has developed a 4-step model for the treatment of patients with
tumor pain. This model has proven to be effective in daily routine practice and can
be extended to patients suffering from chronic pain or pain forms resulting from
diseases other than cancer. Depending on the intensity, kind and localization of pain,

25  four steps are distinguished during this therapy, with each next step being indicated if
the effect of the pain relief agent used until then is no longer sufficient (Ebell, H. J.;
Bayer A. (Ed.): Die Schmerzbehandlung von Tumorpatienten, Thieme 1994
(Supportive MaBnahmen in der Onkologie, Band 3) and Zech, D.; Grond, S.; Lynch,
J.; Hertel, D.; Lehmann, K.: Validation of World Health Organisation Guidelines for

30 Cancer Pain Relief: a 10-year prospective study, Pain (1995), 63, 65-76).
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65-76) . According to this 4-step nodel of the WHQ,

opi oi d anal gesics take a central role in treating

pain. The group of opioid anglgesics conpri ses,

besi des nor phi ne (which represents the prototype of

t hese pharnmaceutically active agents), also oxycodone,

hydr onor phone, ni conor phi ne, di hydrocodei ne,

di anor phi ne, papaveretum codei ne, ethyl norphi ne,

phenyl pi peri di ne and derivatives thereof; nethadone,

deXtéqpingpo Hipherp ,mdﬂébbﬁﬁh@ MPHOR epiofikdiialiesics ke a central role in

tilidjne, tramadol and hydrocodone. The
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is to control the receptlon and processing of pain
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projecting fromthe bral nsteminto the spinal cord
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activation of those nerve tracts projecting from the brainstem into the spinal cord also
plays arole. This activation results in an inhibition of pain propagation in the spinal
cord. Moreover, opioids limit the pain reception of the thalamus and, by affecting
the limbic system, they influence the affective pain evaluation.

20
Opioid receptors are found at different sites in the body. Receptors of the intestine
and brain are of particular importance for pain therapy by opioids, especially as their

occupation results in different side effects.

25  Opioid analgesics are considered to be strong agonists if they bind with high affinity
to opioid receptors and induce a strong inhibition of pain reception. Substances that
also bind with high affinity to opioid receptors, but that do not cause a reduction of

pain reception and which thereby counteract the opioid agonists, are designated as
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Subst ances that also bind with high affinity to opioid
receptors, but that do not cause a reduction of pain
reception and which thereby counteract the opioid

agoni sts, are designated asanfagoni sts. Dependi hg on

t he bi ndi ng behavi our and the induced activity,

opi oi ds can be classified as pure agonists, m xed

agoni st s/ antagoni sts and pure antagonists. Pure

ant agoni sts conprise, for exanple, naltrexone,

nahmxgomists. TRdpemfiggen thedinding betewiona hhdifhiinduced activity, opioids
nal oxoneazj nen, nethyl nal trexone, ketyl cycl azoci ne, .
nofas bealassifighiafpue aganistsy Mivegd agopists/apareists apd gure antagonists.
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used in the form of nedicaments for pain therapy. It
ha%oxikelogier dvAauflageat 996 SpdkamenAkadendschas Vorlag lidelherg Berlin
ha&iﬁg oxycodone as the anal gesic active conpound und
vaP8fBM r) having tilidine as the anal gesic active
conmpound are val uable for pain therapy. However, use

of opioid anal gesics for pain therapy m ght be

acBusfratiee gopd anplgrsin qffipiercys corapeynids sech aspaycodosediidine,
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opi oi d anal gesics nmay |l ead to the devel opnent of .
t ofeihe ARdlgesifsachive GomReENnd Y doroaBrhay merfflidine as the analgesic
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However, use of opioid analgesics for pain therapy might be accompanied by
undesirable side effects. For instance, long-term use of opioid analgesics can lead to

psychological and physical dependence.

Especially the physical dependence of patients suffering from pain on opioid
analgesics may lead to the development of tolerance, meaning that upon extended
intake, increasingly higher doses of the pain-relieving agent have to be taken by the
patient, in order to experience pain relief. The euphoregenic effect of opioid
analgesics may lead to the abuse of pain-relievers. Drug abuse and psychological
dependence are known, especially among teenagers. However, opioid analgesics are

legitimately used for medical purposes and medicine cannot do without them.
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psychol ogi cal dependence are known, especially anong

t eenagers. However, opioid analgesics are legitimtely
used for nedical purposes and nedi ci ne cannot do

wi t hout them- A - Besides thé nentioned

di sadvant ages, the use of potent opioid anal gesics for
pain therapy often also | ead to undesirable side

effects, such as constipation, breath depression,

si ckness and sedation. Less frequently, urge or

I NBbdiddstthe fmentiared dimﬂ%ntﬁg'ee thd asy ofgbtenDopibRY Malgesics for pain
attenpts have been counteract the hahituatijon

pr BeEpy often al§odead to prrg@snglpls sidgreffeeis sugh aeonstpationy pregth
pay, rééaf%haax %ﬁi 3% Lg&fﬁfqugm ; &ggeacg dﬁéﬂlﬁ%gé‘%slsgvater are

tredtnent’ ne € case I CtlI

m gserved. a drug mnthdramal treatnment, and in the case
of constipation, this m ght be done by adm nistration
of laxatives. Qther attenpts aimat mninmzing the

adﬁif%rbt%%tt@ﬂlﬂtshﬁbé Bé@lt th&d h b BRAcPAE ﬁ%lhﬁhoﬁ’ Prd?ﬁ@és@é ghd the
anal gesics, as well as their other side effec

adomhnlr side difachﬁrrmgt@gmg ipgingherapc Thioeantberdeoe, ¢&hdy tradltlonal

or Ui oReS i e TR R ish bk b A b A

S Uﬁ%ﬁl&htoﬁhﬁ AShé 6as8 QNcoMMEpaRRA, tlﬁ@hﬁ%lﬂ be ﬁoﬁéﬂ@y administration of
af orement i oned active conpounds coul d be used to avoid

unl&alivesd habi tuati on and dependence, or even
addiction. US 3,773,955 and US 3, 966, 940 suggest ed
formul ati ng anal gesics in conbinati on wi th nal oxone,
puogiRt hecthjts hitn pr @itdmizitiethe addiot e piddmbituatipnedbfeimp potential of
such as
opioid analgesics, as well as their other side effects by the administration of
antagonists which counteract the opioid analgesic. Such antagonists might be

naltrexone or naloxone.

There have been numerous proposals and suggestions as to how the application of
the aforementioned active compounds could be used to avoid undesired habituation

and dependence, or even addiction.

US 3,773,955 and US 3,966,940 suggested formulating analgesics in combination
with naloxone, purportedly to prevent dependence-promoting effects such as
euphoria and the like upon parenteral application. The avoidance of side effects such

as constipation was not addressed.

To limit the parenteral abuse of oral application forms, US 4,457,933 suggested
using a combination of morphine with naloxone in defined ranges. The avoidance of

side effects such as constipation was not mentioned in this patent either.
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avoi dance of side effects such as constipation was not
WQeodseswesl. To |limt the parenteral abuse of OPGI/EP2006/060341

application fornms, US 4,457,933 suggested using a

conbi nati on of norphine wth nal oxone in defined

ranges. The avoi dance of sidg ef fects such as

consti pation was not nentionhed in this patent

either.US Patent No. 4,582,835 describes, again in

order to avoid abuse, a preparation conprising a

conbi nation of buprenorphi ne and nal oxone to be

adm ni stered either parenterally or sublingually. EP O

352 361 Al concerns the treatnent of constipation

duriqg pai n theragg by the oral application of an .
opHaiFatenh Nogds B2 823 dessHbesapgaity Hhorder to aypidadHecs apreparation

ab . s c Y . . . .
P Rine o, BB i Cerdl Bt B afinds Ut cither
t r patmenlly of subdingtialpat i on during pain therapy using a
preparation conprising an opioid anal gesic and an

ant agoni st. According to this disclosure, the

angRQARh 61 A diderns thelfealifém 3)9 @&stiﬁmqnttﬁn%i‘i%ﬁﬂ?lgﬂaﬁy by the

hi gher anmounts than the opi oid anal gesic,

pr etfabappbicgtionoofzni apinid Thal gesioindonseintigonisty devoisfaneehef abuse of the

opi ai d anal gesic is.not.an.issye.in DE 43 25 465 Al.
| nORPHa SIS oy a8 drsbie IS RPHCHOR: Cat f ons,
preparati ons have been introduced on the market which

can _be taken orally and conprise an opioid anal gesic
10 anBE43e2504i50h Halse carpstisshe tregimeriovfeconstipation dudnggain therapy
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potiEpntsthan the eniid apaleesin hielh isgreferabiy megpdine. The avoidance of
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15
In order to avoid abuse of pain medications, preparations have been introduced on
the market which can be taken orally and comprise an opioid analgesic and the
opioid antagonist, naloxone. The medicament Talwin® of Windrop/Sterling
comprises pentazocine and naloxone. The medicament Valoron® of Gddeke

20  comprises a tilidine-naloxone combination.

Besides potent analgesic effect, the reduction of addictive potential and the
avoidance of side effects, medicaments suitable for a successful pain therapy should
possess additional characteristics.

25
Generally, medicaments have to be formulated in such a way that the active

compounds are stable as long as possible under standard storage conditions.
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under standard storage conditions. Medi canents have

also to be fornulated in such a way that the intended
rel ease profiles of the acti%e conpounds do not change
upon | ong-term storage. Mediganments suitable for pain

t herapy should either contain the active conpounds in
such anounts, or be fornmulated in such a way, that

they have to be taken by the patients only at |ong
intervals. The easier the application schene for a
paMedicainests davé slso sk fohrulatedat elichi 4 way thabthe tiltended release
patient why and how often he should take which tablet,

t hRrofiggsof ébs‘a?&flw compeunds dg ARkshangeURATElOpEIMLSIRMAES
orders. The necessity to take the pain-reliever only
infrequently will result in increased wllingness of

t hMedmaments stitati@afoe phinehgrapyshroald @ither c@mtainyhé @mive compounds in

The d| cament es ) is a ration fro i ch
th@w TSP e P 5 DR R PR e btk by the
?a{tﬁhﬁ%l NBRYE intdANY S PhE dsler @ﬁea%pﬁé’étlo‘ﬁ%@ﬁé%hé"fo? Q'p@indrehever

agoni st's. According to EP 0 3 nei t her
0 p1soamﬂ thagleges itds ﬁmthct Peticainvhby amd bQW aften hmhmnlchuabdmmh tablet,

be.rel eased.in nner . ordiipaly, th

? e iR ety Gy e e NS B TR0 Sl i LPEpdressit) o take the
ef pffiréliwel onlY infrdo@EntBNeHlPleSbmdhERaed RaliighessE thedaibnt to
a nunpber of times a day. The desired conpliance of the

patake the nain-redieverdperapléance)lsP 0 352 361 Al al so does not
di scl ose the advantages of fornmnul ations of
preparations that are characterized by a tinme-stable

anthé¢ meepamecarOxygesie®@4ea pfephfacion lomvwhich mioopicid.andlgesic
st or age stability, of such pr eparations is_also not
adoFFcedens ipyel @a,qpi ing systagnedymanner. Oxygesic® does not contain opioid

antagonists.

According to EP 0 352 361 A1, neither the opioid analgesic nor the antagonist are
formulated to be released in a sustained manner. Accordingly, the time period during
which such preparations are effective is limited and preparations have to be taken a
number of times a day. The desired compliance of the patient is not achieved. EP 0
352 361 A1 also does not disclose the advantages of formulations of preparations
that are characterized by a time-stable and independent release of the active
compounds. The storage stability of such preparations is also not addressed by this

disclosure.

DE 43 25 465 A1 discloses formulations according to which constipation occurring

during pain therapy is prevented by the sustained release of the opioid agonist, while
the antagonist, which is present in excess, is not released in a sustained manner. Due

to the high first-pass-effect of naloxone, relatively large amounts of this compound
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agoni st, while the antagonist, which is present in
excess, is not released in a sustained manner. Due to
the high frst-pass-effect of_nal oxone, relatively

| arge anounts of this corrpo'u%dhave therefore to be

used. However, DE 43 25 465 Al does not disclose
preparations, which are characterized by tinme-stable

and i ndependent rel ease of the active conpounds. The
storage stability of such preparations is al so not
debaveithadfordertal used. Uhslesvet, ITBE 43 ad46RAd déek a61dioldse a

pai n-reliever is marketed which conprises a tilidine
naPERYALONSo WHIChA¢ eharacterized Y digna-wahle angyindgpndent release of the
|1 185 RtUmBourts! '?ﬁé@ﬂ)ﬁké ?ﬂbi‘li YE&th i)fegglla%hsc alB3t described
active conpounds are Feleased I n a sustal ned manner.
Ththeredi.r i X used conprises a significant anount of

wat er-swel | able material, that is HPMC. However, this
formul ation, given identical mass ratio but different
abeRlittiRe RIRMHE Valorbh®] HhAf-rdRder Bt RAE] whlkAWdmprises a
different release profiles. The release rates of the
agthdise nalngonerpombinatigonietording tnthe prodiepltethdure, 4 foonmlation is
each her .. Accar di ngl it is necessary for.the
onen ol wpishia 68 bimppinds e  RIRS v binsd Frapasy, Tne
f OMma@BGIved Dehintishd Al sigifid RPAmbint D wahesQRHEED1O matdiRl, that is
dosag/‘[e is desired, even though the nmass ratio of

t i HPHGeHawewstohes fosmulgtion |givenddentisplyaassiratic b bfferpet absolute
P | ' f
o PO b ot Brd HUSERE, B Rl Wil bR P fense rotes

S ubf thb hgorstaud i aftagohit aealogelependsenitfreh eidr dther. Accordingly,
[imted. WO 03/.084520. descri bes a stor ag_e-_st abl e
phi A RECeIsaryCr thembysician ite FRTBLAN EXisniye GRpigyesperiakgts for each

n ainﬁm&gﬂ f)gﬁenﬁ" %! i{i‘cr@a?ée gyf ?ﬂ},edo@ b is Wbdiftd! BRnSdeh%he mass ratio

conpounds® bel ng rel ease romthe preparation I'n a

s uef @idimdinaloxonaris acttaltared, sinckeip eamhonbe asnmed that the release profiles
of both components will remain constant. The range of therapeutically suitable

amounts of the analgesic is therefore limited.

WO 03/084520 describes a storage-stable pharmaceutical preparation comprising
oxycodone and naloxone for use in pain therapy, with the active compounds being

released from the preparation in a sustained, invariant and independent manner.

There is a need for oxycodone naloxone dosage forms characterized by in vivo
parameters which provide for a fast and long-lasting analgesic effect while
preventing and/or treating side effects during pain therapy and also preventing or

reducing drug abuse.
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preventing and/or treating side effects during pain

t herapy and al so preventing or reducing drug

abuse. SUWARY OF THE INVENTION It is therefore an

obj ect of the present i nvent¥on to provi de an

oxycodone nal oxone dosage form which provides a fast

anal gesic effect and, at the sane tine, is suitable in
chroni c mai ntenance therapy. It is a further object of
the present invention to provide an oxycodone nal oxone
doSHYEMARY'OINTEIE ISVENTIHAQN € for the prevention

and/or treatnent of side effects during pain therapy
such as opioid bowel dysfunction syndronmes such as

C o 0 «

i LB p BbldEbf i RS Mheib i R B okibdone naloxone
obdesage fifrmt wakeiclp pesvides aifast andlperic ¢ffecp amd; iatitheaame time, is suitable
oxycqdone nal oxone_dosage formwhich is suitable to
pré\f‘g’ﬁ?nlﬁﬁﬁfqt‘?}}i‘fl?%weﬁﬁﬁaf or addiction-pronoting effects
during pain therapy w thout substantially reducing the
anal gesic effect of oxycodone. It is a further object

of Ittihe fysthes ebjectiof tlempresemt inveptianvto peodde axgxysddone naloxone
nal, oxong dos .for ich is suitabl 0_preyvept.
AEASAEE forby GRER iss S Tor i bty g or e ey Sfide offects
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to provide a dosage formfor pain therapy that,

b e@qrmagatmngwﬂmas@@@m@albwﬁwmg thejanalgrgie gieeof paycogdyne.
reduced abuse potential and reduced side effects, said
dosage form al so being characterized by reduced

adRurthes | it Rtanwbjdcr efihe peaseiitinGentios to progiderdrokgsaldne naloxone
patient conpl.iance,

as wel |
dosage form which is suitable to prevent habituation and/or addiction-promoting
effects during pain therapy without substantially reducing the analgesic effect of

oxycodone.

It is a further object of the present invention to provide an oxycodone naloxone
dosage form which is suitable to prevent abuse of the preparation by e.g. drug

addicts.

In particular, it is an object of the present invention to provide a dosage form for pain
therapy that, besides high analgesic activity, is characterized by reduced abuse
potential and reduced side effects, said dosage form also being characterized by
reduced administration frequency thus ensuring increased patient compliance, as well

as facilitating individual adaptation of the dosage for each patient.

It is another object of the present invention to provide a sustained release oxycodone

naloxone formulation which may also be used to titrate a patient receiving
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nal oxone fornrul ati on which may also be used to titrate
a patient receivingoxycodone therapy and, at the sane
time, is suitable in chronic_naintenance therapy after
titration of the patient. FU?fher, it is an object of
the present invention to provide an oxycodone nal oxone
dosage form whi ch does not evoke clinically
significant opioid withdrawal synptons in patients or
heal t hy human subjects. Further, it is an object of

t hexyrbstherapy &iid, iaOthetsamp tigne, ieuitiible iy 000 endidtbmrto8 therapy
dosage. f arm whi ch _evokes opioid wi thdrawal synptons in
optiErdittatiom ef &g préNtyi dual s and opi oi d abusers, if

e.g. adm nistered intravenously or by the nasal route.
Further, it is an object of the present invention to

pr Butlebe, iais amopjeet ofthe padsentameentios agprofvalermnwizlycddone naloxone
requces |l axative intake. Further, if.is an .qgbj.ect of

£ RO A WRiRL, dies ngh eYakesliipale Sigh s BRI Y Gr ne

dogRGRoME ihMehflbrhSalBf AN BjebR. t €r M5 of occurrence

of "adverse effects such as diarrhea. Further, it is an
obj ect of the present invention to provide an

oxy.cadane. nal oxone. dosage f.orm.whi ch during_ st ead
o I B R SR Y0 AF PSP matovone
Opd&¥age ot Wiikh 800ARE SBiofl Rithdrawalsypbtom®inSepsidanictld
i ncrease of severity of elicited nal oxone typi cal
adipdividuads angropioigabusees if 6.8. afministersdjietzavenpusisher by the nasal
present invention to provide an oxycodone nal oxone
dosage form whi ch shows good efficacy and
tolerability. Further, it is an object of the present
invention to provi de an oxycodone nal oxone

Further, it is an object of the present invention to provide an oxycodone naloxone

dosage form which reduces laxative intake.

Further, it is an object of the present invention to provide an oxycodone naloxone
dosage form which is acceptable in terms of occurrence of adverse effects such as

diarrhea.

Further, it is an object of the present invention to provide an oxycodone naloxone
dosage form which during steady state provides a reduction of severity of elicited
opioid typical adverse events and but no substantial increase of severity of elicited

naloxone typical adverse events.

Further, it is an object of the present invention to provide an oxycodone naloxone

dosage form which shows good efficacy and tolerability.



dosage form whi ch does not show a clinically rel evant
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X. Further, it is an object of the present invention

to provi de an oxycodone nal oxone dosage formthat can

be used in patients or individuals in anobunts that

woul d not be indicated if oxb%bdone was to be

adm ni stered w t hout nal oxone. One particul ar object

of the present invention is to provide a sustained

rel ease pharnaceuti cal dosage form conpri sing

oxycodone and nal oxone in a ratio that is particularly

S Uit £it isinedb§ace 6f the pragerti ifiveditibh ¢@proviledn oxycodone naloxone
tolerability, reduction and/or prevention of side . .
ef desage fogm wyhich daes nop show) a slinigaldy tslevanidoad effegs afer eating a high

haki . _ L ‘i £t aat
ot 4 BT L) SRR Hin AL HRERA BEGTRADR, o B0 G
I ndependent clains serves to attain these and further

objects which can at hered fromthe, foll ow n
Qe BT nabehal T VarET JRYCIEPRIQPIORic G HLAE B2lgrone
t h@oda@é’ £l 15t Bh Be B8dd iﬁ‘ffﬁti_érﬁs b dASRENAS HindthRithE - wduld not be

one asSpect of the present invention, a dosage formis
pr odicdted ifwrychderermpas to ds adsynisteied avithodt meddxnuene and

provi des a nean tmaxfor oxycodone at about 1 to about
17 hours, at about 2 to about 15 hours, at about 3 to

aboué partideldf 6bjeét otheftSdsht hvemiohds v provide Wsastaink@ Felease
adm ni stration at steady state or of a single dose to

hupkasmgegutisplidosage fawn comprisingranyeodpneandnalgxeng jea ratio that is

f;ﬁé(rg{;dlgﬁ% Sﬂﬁgije' tg_%gélgé Qﬁalge‘%féaegﬁ?gcﬁ il PJI?r\éiPﬁgg §eg%ugg§&g and/or

our ours=or ours
af prevetlon@feidd @sfecto s sichadyo fdadecandibtippdveht #ius©r ligbituation
heal t hy human subjects or human patients. In a
pr eifects and/or pddighing Rfomating effssts gbthe §AME ilSnpr i se
oxycodone and nal oxone in a 2:1 weight ratio. These
preparations are preferably adm nistered up to a total
anbhefeatufre combination of the independent claims serves to attain these and further

objects which can be gathered from the following description of the invention.

Preferred embodiments of the invention are defined in the dependent claims.

In one aspect of the present invention, a dosage form is provided which comprises
oxycodone and naloxone and provides a mean tmax 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 administration at steady state or of a single dose to human
patients or healthy human subjects. In one preferred embodiment the dosage form
provides a mean ty,x 0f 3 hours, 3.5 hours or 4.0 hours for oxycodone after single
dose or steady state administration to healthy human subjects or human patients. In a
preferred embodiment such dosage forms comprise oxycodone and naloxone in a 2:1
weight ratio. These preparations are preferably administered up to a total amount of

80 mg oxycodone and 40 mg naloxone per day. It is particularly preferred to



80 ngy oxycodone and 40 ng nal oxone per day. It is
particularly preferred toadm nister such 2:1

Wpe@pas®rs ons up to an anmount of 40 ng oxycodoPEl/BPIH0RE50341
ng nal oxone per day. Preferably the dosage form
conpri ses approximately 80 ng of oxycodone and 40 ng
of nal oxone and nore preferab)y about 40 ng oxycodone
and 20 ng nal oxone. The dosag “formpreferably
rel eases the active agents in a sustained, invariant
and i ndependent manner from a substantially
non-swel l abl e diffusion matrix that with respect to
its release characteristics is fornmed from an et hyl
C ehdrini3s@ sackl2:atprépadfiono g td & dniodlt ©0h0Ing dxycaddnerahl 0 mg
aspect of the %resent i nventign, a dosage formis
pr BAIP¥RIG PRA SR Pecdprablydhe desage HuBomprisenaprsamately §0 mg of
DF Qi i ¢ . . .
P SX)c8ondh A KFTROorS anl BN pLOHESL 2800 oRicfone and
ox %€ ogontxaharikhe dosage fprme peaferablyenioasts therdctiselggenthoinage
forns.c ri se oxycodone and nal gxone in a.2:1 wei

5 1 oRP et B BTN BB FREPORe RSF 08y Sty B Rt Srdlble
UPGirRisidn itk t}ﬁmﬁtres_%%cﬁg 19 %e106¥ CRAANEr @RY iHorMBd from an ethyl
nal oxone per day. It is particularly preferred to
adedlivlast end gtlesst 2nd fatfyesienhal.i ons up to an anount of 40
ng oxycodone and 20 ng nal oxone per day. Preferably
t he dosage form conprises approxi mtely 80 ng of
OXHCOERIMEr A&PEctHP thlpredentdvex e a A0shgBPbren ﬁ[}ﬁé\ﬁd@b&/ﬁich

g

about 40 ng oxycodone and 20 ng nal oxone. e dosage )
10 f opomprises exyaodgne andanedexone pred prowides an gaproyementpf bowel function

su ' [ ri . i . manner fr

o bl R AR cpRBERAR0 EMhir RN o) bR plqng. tna
I epiegicdietbodimdne kechsdosagwfionns esrhpriseakyt&done an@ dalbxei@ in a 2:1
an ethyl cellulose and at |east_one fatty al cohol._ In

I
a ng_hﬁ@fwe@_afée PreprrainEs PP piclerebly Adatinisigred up tggdaighamount of
‘;]g?(g%(ﬂgﬁ)g@/gﬁdéing Gfid %ggéha%&l&é pefiday? Mg?&ﬁ@ﬁ?fgf Bléetf’erred t0

provid an analgesi’c eftect east
15  administer such 2:1 preparations up to an amount of 40 mg oxycodone and 20 mg

naloxone per day. Preferably the dosage form comprises approximately 80 mg of
oxycodone and 40 mg of naloxone and more preferably about 40 mg oxycodone and
20 mg naloxone. The dosage form preferably releases the active agents in a
sustained, invariant and independent manner from a substantially non-swellable

20  diffusion matrix that with respect to its release characteristics is formed from an ethyl

cellulose and at least one fatty alcohol.

In a further aspect of the present invention, a dosage form is provided which
comprises oxycodone and naloxone and provides an analgesic effect for at least

25  about 12 hours or at least about 24 hours after administration at steady state or of a
single dose to human patients or healthy human subjects. In a preferred embodiment
such dosage forms comprise oxycodone and naloxone in a 2:1 weight ratio. These

preparations are preferably administered up to a total amount of 80 mg oxycodone
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preferred enbodi nent such dosage forns conprise
oxycodone and nal oxone in a 2:1 weight ratio. These
preparations are preferably adm nistered up to a total
anount of 80 ng oxycodoneand 40 ng nal oxone per day.

It is particularly preferred to adm nister such 2:1
preparations up to an anount of 40 ng oxycodone and 20
ng nal oxone per day. Preferably the dosage form

conpri ses approximately 80 ng of oxycodone and 40 ng
of anthd (Ding Mmaloxoak perrday it &f paikidulatlyaefeired Go sdmidkyaadene: 1
and 20 ng nal oxone. The dosage form preferab

r ePTEp&IEORsHp tgapjamoughefitdamg gxycogdons w%%(wpgim{papn%pﬁr day.

an .

monre L) M ERLe AR RR pRURDRR Atk b7 oxycoone and 40 mg
i t of naddxeme and haraptefaratdy abeuti49 mgoxyeddbrecand220 rag hyloxone. The
cellul ose and_ at .|l east opne fatty alcohol. .In a further
asfesege HefepbbstelRass e AT VG FRenys Hb%%}t??“?“ro}’r Hvpdant and

Pr RMESEeM thaiiher ROPd 1Bt PIMGIRAG REBlc AR Baidhat, with
provides an mean AUCt val ue for oxycodone of about 100
ngrelspaet ta its wheasa chad@tartgticy ivifornmd fofm ab othyy] Glmlasgahd atleast one
to %l?{oyt 580 ng-h/nmL or of about 400 ng-h/nL to about

556 H9PRY . or of about 450 ng-h/nmL to about 510

ng-h/m. after adm nistration at steady state or of a

singl e dose to human patients or healthy human

subj abrrther aspedd therpsesenhisventinge i dosage dermuiseroided whigh

i f t

oxARBRE oRycoBGH At Blorblla B picts 3h ity UG eI for
dusxyrgdsiecsidipostt 10eg H/mLao pbeite00 exg-hembook sfeibbuts3i0hg-h/mL to
dosage _forns conprjise oxycodone and nal oxone in a 2:1

weRbsE SHQng B/mEr Abelkahon 4k e g siozabeuy et gLy or of about 450
dpi.pi _
gnlgé Q/(Slﬁﬁ mﬁ;{ %ﬁ%ﬁﬂ‘f’ld lgk I@’Iﬁlp%igé; .a&%?tﬁﬂi'atﬂl abSe é?%% 6P ingle dose

0X0ONn€” per I's particul’ar
pr ©f lemancpatienta dhealthy dloman sibjeetd. In one embodiment such values are

obtained if dosage strengths of 10 mg, 20mg or up to 40 mg oxycodone are

administered either as single dose or during steady state. In a preferred embodiment
such dosage forms comprise oxycodone and naloxone in a 2:1 weight ratio. These
preparations are preferably administered up to a total amount of 80 mg oxycodone
and 40 mg naloxone per day. It is particularly preferred to administer such 2:1
preparations up to an amount of 40 mg oxycodone and 20 mg naloxone per day.
Preferably the dosage form comprises approximately 80 mg of oxycodone and 40 mg
of naloxone and more preferably about 40 mg oxycodone and 20 mg naloxone. The
dosage form preferably releases the active agents in a sustained, invariant and
independent manner from a substantially non-swellable diffusion matrix that, with
respect to its release characteristics is formed from an ethyl cellulose and at least one

fatty alcohol.



preparations up to an anount of 40 ng oxycodone and 20
ng nal oxone per day. Preferably the dosage form

W@ 09p03®exs approxi mately 80 ng of oxycodone aneCEOP9§6/060341
of nal oxone and nore preferably about 40 ng oxycodone
and 20 ng nal oxone. The dosage form preferably
rel eases the active agents ig}a sust ai ned, invariant
and i ndependent nmanner from & Substantially
non-swel | abl e diffusion matrix that, with respect to
its release characteristics is fornmed froman et hyl
cellulose and at |east one fatty alcohol.In a further
aspect of the present invention, a dosage formis
pr hva fietheirdspedt of tHesreseasin0¥tivnl @ d6sags dornals providedvibich
whi ch provides a nean Cmhax for oxycodone of about 5
ngfRIPTisSs gRsRgdongandgralgxong anphighqievides gvgesn Con forpiiycodone

405 ot 5 ﬁ%/nﬁf toP4BBHE 5(?’{?g/ﬁﬂ! B ofdbol 2@9%%1 3 ubBe! ég/mL or of

after admfistration at- stéady state O a sing
dostout 80 ng/men opait dbent 35 wg/mil cefter hgministemnios abgtexlystatd or of a

R TR O T T
ad{@1sSHe b6dingll i Rsa@Ssteh 2@} 6f URRE m% of Lp &b £0 B2 kycodone

state. In a preferred enbodi ment such dosage for s
c omp raldgnistried eitberaas simgladdse wo daringisteady: statevdn giprefemed o.

Thes reparati.ons are preferabl dm nistered up tq a.

¢ orarodiinghiueh o e iyt Rl dolbeBom A fixhs a2 afient
dapatiol Thdss pRipatatiohd @t lpyefBrablyaidiBflisfefedashfoli t6laBim&utdf 80 mg
2:1 preparations up to an anount of 40 ng oxycodone

10 anexyzodens and|40xop salgeenecey dayd bl peeisnipryisefgeditpeadmypister
co | . |
CPUREL SR APb S befl8 & g DXARIARERALSS 89 o e
anday? Preferablyl thx dovage Idim chagryes dpprorimatle8@higiof oxycodone and
rel eases, the active agents_in _a sustained, invariant
ant0 mepd paloxens andamaeprelermblnaboyhd mergxyredpne and 20 mg

NOR41 | PRl Gosdbd Fottd! ROFFMY fefealdidhe Y4 ERPARLL ssPrined

its release c%agact erﬂlgstefggjil‘ S a%or nee%\d,t%v?g%] an et %yf’ame ’

15 ceinvatiayg @nd independent manner from a substantially non-swellable diffusion
matrix that with respect to its release characteristics is formed from an ethyl cellulose

and at least one fatty alcohol.

In a further aspect of the present invention, a dosage form is provided which
20  comprises oxycodone and naloxone and preferably, or alternatively, in terms of
efficacy is ranked good or very good by more than 50% of patients and preferably by

more than 70% of patients.

In a further aspect of the present invention, a dosage form is provided which
25  comprises oxycodone and naloxone and preferably, or alternatively, in terms of
tolerability is ranked good or very good by more than 60% of patients and preferably

by more than 70% or even 80% of patients.
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alternatively, in ternms of efficacy is ranked good or
very good by nore than 50% of patients and preferably
by nore than 70% of patients, In a further aspect of
the present invention, a doskbe formis provi ded which
conpri ses oxycodone and nal oxone and preferably, or
alternatively, in terns of tolerability is ranked good
or very good by nore than 60% of patients and
preferably by nore than 70% or even 80% of patients.In
a Inud fuiber Sppaoif tef predeat vemesnl a idosgs forais provddsh@Rich
formis provided which conprises_ oxycodone and .
nafRRIHES gRFodpRCANddadRKoae and which prevides apfedagtipn afjdays with

I L i o/l I
gl o5 bl ol Sles oty by
noleest[ 2564 ardadyey niayre ptefdretals by 30 UastSOFe Shawadpsagedionss of the

the present .invention even allaow a r ction of

| cBeRer S epionvep GGy aRsdyetn oot et e dradleadt 486 e
present invention, a dosage formis provided which
conpri ses oxycodone and nal oxone and preferably, or

al e fuathew/asipget off thegireseint miventicae & dpsagbiferni is previded which

adverse events. In urt her ,aspect. of the present.. .
TR % oRnd e elion? 8o Py Cr A BB YRy F blnically
OXydeeprapie iR RemB af SRR cvBftspref erably or alternatively
provi des a reduction of severity of elicited opioid

typi cal adverse events and but no substantial increase

! . Ve . _ _
o g gonSe o e b ARCAREANE dOieRl P BRVi380 which
I Ny@prises ox WodbisSartdmnaloxode dod prefiahisly on alictasiagdy providss a

preparations that prefer a,bl,a/ or alternati vel(i/ shows .
nofedueiangfisevarity gEeficited opioid fypical adverse events and but no substantial

increase of severity of elicited naloxone typical adverse events.

Yet another embodiment of the present invention relates to oxycodone naloxone

dosage forms preparations that preferably, or alternatively, shows no substantial food

effect.

Yet another embodiment of the present invention relates to oxycodone naloxone

dosage forms preparations that precipitate withdrawal symptoms in opioid dependent

humans, preferably if the preparations are administered intravenously or via the nasal

route. In one embodiment the dosage forms in accordance with the invention

precipitate longer lasting withdrawal effects than naloxone alone. In a preferred
embodiment, the above dosage forms comprise oxycodone and naloxone in a 2:1
weight ratio. These preparations are preferably administered up to a total amount of
80 mg oxycodone and 40 mg naloxone per day. It is particularly preferred to

administer such 2:1 preparations up to an amount of 40 mg oxycodone and 20 mg



effect. Yet another enbodi nent of the present
invention relates to oxycodone nal oxone dosage forns
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opi oi d dependent humans, preferably if the

preparations are adm nistered intravenously or via the
nasal route. In one enbodi ne t he dosage forns in
accordance with the inventioh’ precipitate | onger

| asting withdrawal effects than nal oxone alone. In a
preferred enbodi nent, the above dosage forns conprise
oxycodone and nal oxone in a 2:1 weight ratio. These
preparations are preferably adm nistered up to a total
anpalotonefpeB Bay T Prefuiblyche Gosapel fotth coinprizskboxspiexinRielyl8y mg of
It is particularly preferred to adm nister such 2:1

pr epiedencangd 49gng of naloxgnsand mare preforablyabew A9ag gaxyrodene and
rr‘g r r “ «

o RN oRE T Wsadd BRIl 1610005 Bkl opis ine

of sustdirdpinwanard and irelepereiert mimner &looud subStantaltyxympsioriiable
and. 20, nal gxone., The dosage. for r ef er.abl
eiEsion e D i st © s eleost Ahefrfraticy s ogmmed from an
angh | NAARRRESHY atTBINGHe MfPHcBhsIUbst antial 'y

non-swel I abl e diffusion natrix that, with respect to

its release characteristics is forned from an et hyl

cell ul gse  an t |eas e fatty alcohol. According to

o pefris S8 fuder iRl o B nelin tn o AonehSE REFHRe afoderate
t 1 Raelérg pAde adatettOyeAuBhiSteas B dbshgd ffad ARDEdiRYto the present

adm ni stering a dosage form according to the present

i nipzprtiasns providedy Ingeprefearied gmbodineent serhedasers fiorns cermptise

do r 0 L 8E. 9. . [ '
CoBaNB L R SANGAL A% IXFOPNIR el B58NR L Dby
adadmingteeddp ttpa fotal amoahedf SAMMg bky@dofkdantit(omy ealdaote per day.

and 40 ng nal oxgne per day. It js particularly
pr Bsparaeniay Bigfsrradde edmytister spch 24, rpparaliqns g to an agogpt of 40
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approximately 80 mg of oxycodone and 40 mg of naloxone and more preferably

about 40 mg oxycodone and 20 mg naloxone. The dosage form preferably releases
the active agents in a sustained, invariant and independent manner from a
substantially non-swellable diffusion matrix that, with respect to its release

characteristics is formed from an ethyl cellulose and at least one fatty alcohol.

According to another aspect of the invention, a method of treating moderate to severe
pain and/or reducing and/or preventing and/or treating side effects occurring during
pain therapy, such as opioid bowel dysfunction symdromes such as constipation
and/or adverse events such as diarrhea and/or laxative intake by administering a
dosage form according to the present invention is provided. In a preferred
embodiment such dosage forms comprise oxycodone and naloxone in a 2:1 weight
ratio. These preparations are preferably administered up to a total amount of 80 mg

oxycodone and 40 mg naloxone per day. It is particularly preferred to administer



approxi mately 80 ng of oxycodone and 40 ng of nal oxone

and nore preferably about 40 ng oxycodone and 20 ny
wma000089923 The dosage form preferably rel easesPCTiEP2006/060341

active agents in a sustained, invariant and

i ndependent manner from a substantially non-swellable

diffusion matrix that, with Bﬁfpect to its rel ease

characteristics is formed frohian ethyl cellul ose and

at least one fatty al cohol. According to anot her

aspect of the invention, a nethod of treating noderate

to severe pain and/or reducing and/ or preventing

and/or treating side effects occurring during pain

t hauca Byl prepaiationss o @nGmvanedf 4hym§ drgdodonie syl mgaRaloxone per

such as constlpatlon and/ or adverse events such as
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1 prepafations up to an amount of 40 ng oxycodone
ancelifosegnd af loash ove fudty alkohol. Pref erabl y t he dosage form
conpri ses approximately 80 ng of oxycodone and 40 ng
of nal oxone and nore preferably about 40 ng oxycodone
ang cadtding 16 a lierdn @spedh6r tHO pregént fildfefiion, @ BEthEd ¥f treating moderate
rel eases the active agents in a sustained, invariant

10 anty seere peinda atpatientvenlefpreventing abredueing abysg by administering a
no b [ e 0

e oPRF tor bl S efURE v End it prdYiacd, BEE R
c ethbédiseniasudh dbsage dsrinsaomphisé byycakdomdwid nalk&@ﬁé iah ang 1tv<ae1ght
a further aspect, of t héqpr esent invention,

t r &P; RpsppEropsrtians e vesfesablypdinisisred wafp.aéﬂtal %HP‘FIE of 50 mg
Pf BlbAh, ‘ElMo&ﬁ% H&lhia&le%&‘ﬂ%( livls@Qchﬂlaf* Ty b feeds fifster

accordi I'ng t e prese ention’i's provi
15 I nsmhﬂn Epreparations up to an amount of 40 mg oxycodone and 20 mg naloxone per

day. Preferably the dosage form comprises approximately 80 mg of oxycodone and
40 mg of naloxone and more preferably about 40 mg oxycodone and 20 mg
naloxone. The dosage form may release the active agents in a sustained, invariant
and independent manner from a substantially non-swellable diffusion matrix that,
20  with respect to its release characteristics is formed from an ethyl cellulose and at

least one fatty alcohol.

According to a preferred embodiment of the present invention, a method of treating
moderate to severe pain in a patient while ensuring tolerability and preventing or

25 reducing abuse and side effects such as opioid bowel dysfunction syndromes such as
constipation, diarrhea etc. by administering a dosage form according to the present
invention is provided. In a preferred embodiment such dosage forms comprise

oxycodone and naloxone in a 2:1 weight ratio. These preparations are preferably



enbodi nent such dosage fornms conpri se oxycodone and
nal oxone in a 2:1 weight ratio. These preparations are
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oxycodone and 40 ng nal oxone per day. It is

particularly preferred to adm nister such 2:1

preparations up to an anount_,of 40 ng oxycodone and 20

ng nal oxone per day. Preferagfy t he dosage form

conpri ses approximately 80 ng of oxycodone and 40 ng

of nal oxone and nore preferably about 40 ng oxycodone

and 20 ng nal oxone. The dosage form may rel ease the

active agents in a sustained, invariant and

| ngdpiaiteed upridtal hmoiheof 806 axydodbhy a0 mpmbloabheper day.
diffusion matrix that, with respect to its rel ease
chHrisparteylagly preforeedsty ﬂﬁ@enmroﬁwgﬁ 1nrpRarations up) te ar amqunt of 40
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urln tolerabilit revent duci n us
& bt A migrorSpdne g 20 B ISR oS B AP ErRODy Teleases

S yfl‘l@ LeRSagtHE I 33udARSd, iPAkHaRMnddh@dpeh&at BlafnerTYom a
adm ni stering a dosage form according to the present

| nsuémanmily nonpsveshabledliffusiommptrif that; uthaedpeck tonits telsasch
z?cteﬁrgsilfr:%ls%%egﬁ S ox)éﬁ]a/? F%ﬁ% asggg(rf% 2t ohe IfaQty alcohol

preferablyadn1n|stered up to a total anmount of 80 ng
oxycodone and 40 ng nal oxone per day. It is
pafie¢arding te furfee pspeeteef th@prsmt Hivenkgn, glmqihczl af treating moderate

pr %Ds%(f&'é hSis gpovgdjedeiﬂ [gffl d ag‘g ste%ﬁ% 9%0 A ﬂ? 98 ﬁl}l(ﬁﬂtﬂ o%?md

nal oxone per
c owprdasﬁareﬁqa Rfenth im’edﬁc,ed &ﬂnlﬁ@hoﬁedmxa]@aﬁe ipicdl ddvkdse@ents are
of nal oxone and npre preferably about 40 ng oxycodone
anBotancragped andiegpn substentialbythe SEBE-m pref er abl y
rel eases the active agents in a sustained, invariant
and i ndependent manner froma substantially
n oAcemléingad» ferthdr ddpeast afithaypresant itvieation, aindthodsftemating moderate
A ‘Ec(’) sre%re pain in patient goups is provided in which oxycodone amounts can be
administered that would be prohibitive if naloxone was not present. In one
embodiment these methods are use treat moderate to severe pain in opioid naive

patients or elderly patients.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a paper form for assessing the bowel function index (BFI3) which is

suitable for use in a method for assessing bowel function.

Figure 2 shows a circular bowel function index (BFI3) meter which is suitable for

use in a method for assessing bowel function.
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noderate to severe pain is provided in which during
steady state severity of elicited opioid typica
adverse events is reduced while elicited nal oxone

typi cal adverse events are hot increased and remain
substantially the same. According to further aspect of
the present invention, a nethod of treating noderate
to severe pain in patient goups is provided in which
oxycodone anmpunts can be adninistered that woul d be

pr Bigukus 3i and 4 shotwathe déeiegraplsicof thY p&tEdn group fhad weas tested in
enbodi nent these nethods are use treat noderate to
seAPlaki n in opioid nave patients or elderly

pati ents. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure 1
shows a paper formfor assessing the bowel function

i nBligure( BiHo3ys thérschkemiatic study dédign foo theudmidahstadyref émachplot .
assessi ng bowel function. Figure 2 shows a circular
bowel function index (BFI3) nmeter which is suitable

T OFighRS 610 8%rdBbRY @uﬁlﬁﬁﬂ%ﬁ%@ﬁébﬂﬂes%i’\ﬁﬂean bowel function at each
funcCtion. Figures 3 and ow t he denographics of the
pastidnvisiy bydpse tatio, yaabsoktse dage bfinagxons aadby absqjutealose of

sho the.schematic stu esign f.or t .cal .
o TR BB TS ofnsEriiothe 48 ahig bt d f Boputation
SuxaEBrdigg tkxhhpleval ues for nean bowel functlon at each
study visit by dose ratio, by absolute dose of
naloxone and by absol ute dose of nal oxone given the
X 18| T

ohEpfy BAZRE sORAAEINE HORS (pEARreale K Sals! dose of palgrgne
sumfarslﬂadebohh@rmﬁgtoémﬂéi.fer ence for each dose of
nal oxone

-

Figure 10 shows a surface plot of the whole dose range investigated based on the

RSREG estimations of the model parameters according to example 1.

Figure 11 shows a contour plot of the bowel function with a granulation of 10

according to example 1.

Figure 12 to 15 show the results for the global assessment of the preparations tested

in example 1.

Figures 16 and 17 show the results for laxative intake during the clinical trials

described in example 1.

Figures 18 to 21 show the results for adverse events as observed in the clinical trials

of example 1.
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according to exanple 1. Figure 11 shows a contour plot
of the bowel function wth a granulation of 10
according to exanple 1. Fi QU£6 12 to 15 show t he
results for the gl obal asses fhent of the preparations
tested in exanple 1. Figures 16 and 17 show the
results for laxative intake during the clinical trials
described in exanple 1. Figures 18 to 2 1 show the
results for adverse events as observed in the clinical
t r Figufes D t€ 28 8hdwe mkafriobseirasl plasnicconSerithibion MeAfe curves for
observed plasma concentration - tinme curves for
oxPENsadens, nalaxeneotralugurgnige, nalpxans, noraxysedpre, oxymorphone,

no TR, : and

o- FEAXRtRRGne SR RGP acc BRERIRERRRT )0
illustrates the study design of the clinical trials of
exanpl e 3. Figures 3Q to. 37 ow.t.,he resul.ts fqr
Bl B8 st 8 of B bl e Of eRample 3.

nal oxone- 3- gl ucuroni de and nal oxone as observed in the
clinical trials of exanple 3. Figure 38 illustrates

t hEiggtag 39 tdd3ishow dfe resultsiforpharmacoksetit pesaarepire oﬂpxycodone,
ot SRR e tiand PR R E St AT Bk pe b Bt prample 3.

4 1 to 43 show the results for pain-rel ated evoked
potentials and nean tonic pain scores as neasured in

exBigpres3 &illustrajes the stypdy desdgmef dinigel trinds ofexemplatht i on of

phar macoki neti c paraneters and a

Figures 39 and 40 illustrate the experimental pain model of and parameters measured

in example 4.

Figures 41 to 43 show the results for pain-related evoked potentials and mean tonic

pain scores as measured in example 4.

Figures 44 and 45 show the determination of pharmacokinetic parameters and a

dose-response curve for i.v. oxycodone in rats of example 5.

Figure 46 to 48 show the results for occurrence of withdrawal symptoms in example

5.

Figures 49 to 52 show the sum score for elicited opioid typical and elicited naloxone

typical adverse events as determined in experiment 1.
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exanple 5. Figure 46 to 48 show the results for
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Figures 49 to 52 show the sum score for elicited
opioid typical and elicited nal oxone typical adverse
events as determned in exgié'nent 1. DETAI LED
DESCRI PTI ON OF THE | NVENTI ycodone is an opioid
anal gesic that was introduced into the German mar ket
as a controlled-rel ease fornulation (Oxygesic(r)) in
1998. Its indication is severe to nost severe pain of
mal i gnant and non-nmal i gnant origin. However, |ike al
OPDTTMLED PESCRIPTION ORTHEINVENT®ONabuse. The
restriction on narcotic drugs worldwide limts the use
of opioids in the nedical field and i npedes the pain

t heLAaNoRE is%%r(ﬁ)%iﬁ aRAbLiPRb W iﬁtr%ﬁ%d?ﬁtf) OGO Hstket as a
According to the presént I nvention, devel opnent of
hatortrodied-oeleasn domddatani (Oxygssio®) ih 1898.0ls indpatibn is samete to most

breat h depression are to be.considered as side fects

of SHRER AL R graat and oy Baligen! eriEityo ngegersﬂle Al oI,
OX¥ERAAHR: habAlJOXRARE] fof abluse O THE F&GtritlioN of\atdofiB ifugs worldwide

i ntrravenous narcoti c antagoni st, which is indicated

f olimith éhehlse ok apieidsfin theageshenl $ield andriinpedasdhepain thesanysof chronic
It _acts.at al]l opioid receptor.sites and d) .
FoPB RRI Y P BB SRS o Phftaing 19 §p hlenliny Gffoqt Jevelopment
absptidpadation dndiaddfetish) asivel besbstipafion '@ BreatR d¥presiiorOarato be

bi oavail ability of <3% due to an extensive

f i eansideepsias sideibieris ofanalgesically gHastivgpicid agenigx siivh as

dog cgglnpecone systemi cally avail able but acts mainly

on T°ocal "Opioid receptors in the gastrointestina

tract. According to the present invention, severe to

noder ate pain can be treated by . . L
Naloxone is a commercially available intravenous narcotic antagonist, which is
indicated for the blockade of exogenously administered opioids. It acts at all opioid
receptor sites (U, ¥, and 3). Following oral administration, naloxone is rapidly
absorbed (within 5-30 minutes) but has a very low oral bioavailability of <3% due to
an extensive first-pass-metabolism. In low oral doses, naloxone does not become
systemically available but acts mainly on local opioid receptors in the gastrointestinal

tract.

According to the present invention, severe to moderate pain can be treated by
administering an oxycodone/naloxone dosage form according to the present
invention while preventing and/or treating side effects during pain therapy, such as
opioid bowel dysfunction syndromes such constipation and/or while preventing or
reducing the abuse of the medicament. In particular embodiments, the dosage forms
according to the present invention eliminate the need to first titrate a patient on an
immediate release oxycodone dosage form before switching the patient to a sustained

release dosage form for chronic therapy.
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according to the present invention while preventing
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as opi oi d bowel dysfunction syndrones such

consti pation and/or while preventing or reducing the
abuse of the nedicanment. In gﬁrticular enbodi nent s,

the dosage fornms according 10 tThe present invention
elimnate the need to first titrate a patient on an

i mredi ate rel ease oxycodone dosage form before
swtching the patient to a sustai ned rel ease dosage
formfor chronic therapy. Co-adninistration of

oxycodone w th nal oxone by adm ni stering dosage forns
according to the present invention confers advantages
wi ER-adavmstetion of grrcadeng withgploxony byadmingsteringedogaggforms
Ana%ﬁ’d}ﬁ’?mﬁé ??ekéﬁf nflG ers %ﬁ QG gafr@ 1 &ﬁne of the side
present Tnvention reduces the frequehcy and intensity

of efiqmtoofdthédmgl Adystyeoddnetmaioxoya dosage forauadeomling to the present

constipation asg c ared t.q oxycodone .al one. reqver,
R en e R e JureP S o A0 AP drsRpRons
Pr 8RS mdsVBIN b QIhsHSHIORSS cOfmPhred kG£RBASH alo) Mbover, an

abuse of oxycodone.  Since nal oxone i's not expected to
enoxycotione/iplerone dosage dorsmagsofdingrto the presetit imyention resluces oral,

present jnvention dg. not inhihit t ain relievin

D kaisah LY Dt Sbodae’ SirisemhiSsRR, A mbfinacief  ppter the
C OBfaid) el dWRagdy fOEHE hcd'oﬁdiﬁ)% &f e pRlsynt ih@htienas @bt inBibit the pain
precipitate withdrawal effects or at |east strong

di eliekiag petéon ¢fghe oxyrederm cBivramaunbaf rlexiing n thewonbingbign

pl . he i A

PR R0 S I5af Lo A LARARPURLEL G one
I ndigklecfeelngsg t he pharmacoki netic properties of a

specific drug fornmul ati on. The Cnax val ue indicates

t he maxi mum bl ood pl asma concentrati on of the active

agefy éoncknﬁtioﬁ)%éiﬂgﬁygr BB64 Plashg L&%88&m be described by the

parameters such as Cmax, tmax and AUC. These parameters are important in

describing the pharmacokinetic properties of a specific drug formulation.

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

agents, i.e. oxycodone and/or naloxone.

The tmax value indicates the time point at which the Cy,,« value is reached. In other
words, tmax is the time point of the maximum observed plasma concentration.
Usually, the blood concentration gradients with a late tmax Were aimed at for
sustained release formulations, because it was assumed that only in that way a
prolonged effect could be guaranteed. However, a disadvantage of a late ty,,x value

may be the long time period needed in order to achieve an analgesic effect.



The tmax val ue indicates the tinme point at which the
Cnmax value is reached. In other words, tnmaxis the tine
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Usual Iy, the blood concentration gradients with a late

tmax were ained at for sustained release formnul ations,
because it was assuned that ly in that way a

prol onged effect could be guatanteed. However, a

di sadvantage of a late t value nmay be the long tine

peri od needed in order to achi eve an anal gesic

ef fect. The AUC (Area Under the Curve) val ue

corresponds to the area of the concentration curve.

Th@heAA!UG/aﬁLrue Underthe Dfd) @alak coRespbadsaionheire®bf the cone@ntration
agents, |j codone and nal oxone absorbed into_ the

o] §5e-cThe-AIUS Yalwe 15 PreRsrnah ifhe SmBRicRl 7501 YasAlsel 9. Gycodone

t h&ﬂa@%h rt%dt 1¥1t(1 thb Bld%‘%rcﬂlﬁﬁ&?d tStal lé‘x?d f‘ééhleH@e Jﬁ’i@asure for

the area under the asma concentration-tine cu

f r thienbidagailabilétyof adm nistration to the | ast rreasur abl e
concentration. AUCt are usually cal cul ated using the

| i near trapezoidal method. \Were possible, Lanbdaz,

WA RO ATt bR iSThE VRN fBNAS GreadinBertRE pladfih concentration-time curve
estimated using those points determnhed to be in the

t efrpinrthe time i adnimasiratioh 4e the last hRZsurghie condestratiom. AUCt are

apparent term.nal phase h | if c nl

P BER AT kb Th e aRe e Biterbidangtndd  STESE bdsible, LambdaZ.
Un@aichtithe Rérafing pﬁ%ﬁﬁt&tobﬂitaﬂnrstebﬁﬁﬁat‘éd LYifg BIswpeints difermined
| ast measured point and infin may be cal cul at ed

f r orherindhe igrmigablock-Higeariphage. ctb@ér Wb@hps therapparent terminal phase
¢ PP B Hntr g BBty RPHPRR o 10 LT AER i rcas

t hendek &&rmammmémahbﬂnnﬁd dlvebstweer the last hiradurédpait and
adm nistration to infinity. Paranmeters describing the

bI @@altps mayrhe @lslatedcem ke wHe of Hednahobseryedplasmargogpentration
g L) BY Lé}ﬂﬁ ffhl@ﬂ zftfdxéqd e A%ch‘a%é}& A EnRIHLh is the

s oxyc one an one
area under the plasma concentratlon time curve from the time of administration to

infinity.

Parameters describing the blood plasma curve can be obtained in clinical trials, first
by once-off 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, e.g. a mean AUC, Cyax and ty,, value is obtained. In the context of
the present invention, pharmacokinetic parameters such as AUC, Cpax and tmax refer
to mean values. Further, in the context of the present invention, in vivo parameters
such as values for AUC, Cuax, tmax, bowel function or 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.



nunber of test persons. The bl ood plasma val ues of the
i ndi vi dual test persons are then averaged, e.g. a nean
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the present invention, pharmacokinetic paraneters such
as AUC, Cmax and tmax refer to nmean val ues. Further,

in the context of the presen{_invention, in vivo

par aneters such as val ues fb:3AUC, Cmax, tmax, bowel
function or analgesic efficacy refer to paraneters or

val ues obtained after adm nistration at steady state

or of a single dose to human patients and/ or healthy
human subj ects. |f pharnacoki netic paraneters such as
MeEphhihacokifiBtic pardméldes ek agmeant.d cf.Qand AT by hesdared for

subjects, they are typically_ obtained by neasurigg t.he
dehealthy iamen sibieats dbeyare Srpically obtainedhyr measpng the sleyelgpment of

. . I o4 _
D pio8 plathig 3RO B i 3 et PpbiRicr o B a R0 24 healty
Aghuroyn fubjectsh Begnlatorabodies suth bMethe cEwapedar dghncy Sor(thd/Edluation
or Food_and Dr.ug mnistrati F W usyal ly .

o cebVEdaaLP R RS G s ipodapd iroe Aohnitistrasaredi i win
Theshfy BocePeatd Bivtaindd fath & BBI(BGH24 BstlpRiseng ONt ext

refers"to a typical nale or female of usually

Caucasian origin with average val ues as regards

hei.gh i ght ,,and physi ql. ogi.cal t h

o1 ShtepeBefiy BiaR B3R S Hid B HATE A6 & Syroat pfor fomale of
pPusdaHE Ea@éastah%rig[rﬁﬁﬁﬂ hvé'ragf@ﬁhhé% Ths 2 g%r&sﬁie@g}ft,e\ﬁlei ht and
according to inclusion and exclusion criteria i ch

ar physiplegical pargmeters suchas bipoddwesaprerete. dlteslhne heraen sibdecst for the

th rpati . [ i ' .

0 $p s oF el 2080 PR ERE fotcchln AR 6 BherBorbing exclusion
I nyrétetia ahichleabisey of ubhi @ciccordaycdwith eebinnidndaltions of the
according to the inclusion and exclusion criteria a

oulnternafiqnal Eenfgrenee foy Hasmonizgtion of Clinigad Trials({GH). digr the

PR RIS A4, RO P e A

weinghsisionand exé@0sien &frik gs duttaidrad Exanapies B3, 4 and 6.

Thus, inclusion criteria comprise an age between >18 and <45 years; a BMI 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 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



90 kg for females; that femal es nust be non-nursing,
non- pregnant, and provi de a negative urine b-hCG
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study nedi cation; generally good health, evidenced by

a lack of significantly abnormal findings on nedica

hi st ory, physi cal exaninatiog clinical |aboratory

tests, vital signs, and ECG 4¢. Exclusion criteria
conpri se exposure to any investigational drug or

pl acebo wthin 3 nonths of the first dose of study

nmedi cation; any significant illness within the 30 days
before the first dose of study nedication; any

cl extintindtion gilgbordtbsaimlyaés) asaal dnlyipessctiptio intdiestiont (except HRT
prestudy screening for nedical history

phipspesimerapausalifemales and easraatnsivy medigajierkin thes2! daysegover the

R R

or mineeal stpydements irethe (fatdiys, diefara first dbsedofistudyanetlication; concurrent
controllers,. vitam ns, herbal  products.and/or. m nera

S U EAksndiioN KRN 10 (AGTEeTe B GegairieSina g BPOrBRgP &

e gl 1&gl g&@&ic%ﬁﬁﬁﬁﬁ%ﬁﬂél ABESHPGA syrafihds) AsHBRAYYA (EQ. obesity),
interfere wth gastrointestinal® drug absorption (e.qg.
demstabdligga ot excretmmie g hepatitisiglarherolopeploitisyhistoxyrdsgr, concurrent

distribution (e.g.,obgsity) abolism or excretion.
(emaeqtonitioh fih SR pbion, FFRE PO ARG S b hise the
C OfKility' ke §IBHCE B sabsh Bbrpletd theiue{ HistofysT seifel dsbrdrs for
the investigator would conprom se the ability of the

s ubfishtsubjects fauirpd pharplagelegictiteatimentcurignthigtoty of smoking more
se €. di_sor ) . i .

oA PRt b el W R E Rt Beh B b dimory of ubstance
nooealédhvhabuse) gaodinges DEMEY, crizediy; abjsctyinhb reporddregular

of active or%fast hi st ory of. subst ance or _al cohol

abtRsUMpHeR el Arymets ateahofic/depks reriday oshaedload aigphol levels of
é 3 i L
iy PRl SR 2 s gk SPhLRTA] S A, JFRida SR prlgyots or

at other mejor hlpod dess an ther3 r@dnthwbefotenfanst &d36 offktudy medwatiorgrany

bl Sgsgtisperr(e)gﬁt%til? thoerprestudy 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 etc.

If pharmacokinetic parameters such as mean tpax, Cmax and AUC are obtained in
patients, the patient group will comprise between 10 to 200 patients. A reasonable
number of patients will e.g. be 10, 20, 30, 40, 50, 75, 100, 125 or 150 patients.
Patients will be selected according to symptoms of the condition to be treated. For
the purposes of the present invention, patients may be selected according to the
inclusion and exclusion criteria of Example 1. Thus patients will be > 18 years,
suffer from severe chronic pain of tumor and non- tumor origin, will show

insufficient efficacy and/or tolerability with a WHO II or I analgesic etc. A patient



other major blood loss in the 3 nonths before first
dose of study nedication; any positive results in the
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anphet am nes, cocai ne netabolites, methadone,

pr opoxyphene, phencyclidi ne, benzodi azepi nes, and
cannabi noids in the specinen_of urine collected at
screeni ng; known sensitivity“t®d oxycodone, nal oxone,

or related conmpounds etc. |If pharnacokinetic

paraneters such as nean tmax, CnBx and AUC are

obtained in patients, the patient group will conprise
between 10 to 200 patients. A reasonabl e nunber of
pawilenétbewohsdidéred forlietetBination oBpharh@dcokitktic Paraniddéls ifltRére
or 150 patients. Patients w ]| be selected accordin

t oingigationsyal cyrrentpdcahghen dmg abyss, efecurrephicyere cartiovaggilar and
. . . = b
gufeg@agm%%gbgi & Lv&lvet Qﬁ(&féﬁamﬁsufﬁ@l%g&ﬂété may be

e ng to the inclusion and~eXcl usion
criteria of Exanple 1. Thus patients will be > 18

years, suffer from severe_chronic.pain of tunor, and
holt 1 okgindgtstapd ARt ajues ofeharPAcaieris Parmeiary priadipated above

angy Pbeldw heyebieh idedudti bR the MISE Jfith@dath Whithal &8 8bireliGn
A patientw ||l not be considered for determ nation of

phexpesiowkise B 4 apdé,alleafovhuch felaté by single dossastudiessindiealthy human
curren cohol ..or dru buse, of,.current.sever.e.

c ot BOGRI Pt P o GG HLEE ST B B0 iped upon

| stesdyaside h@mistiafisn id haaltBy Gmeh Subjédt ot Sinkle doSe and steady state
under stood that val ues of pharnmacokinetic paraneters

asadmigistratieniindnunen patignts.clhs same\app iesenuigbsiwetsadisfor pasameters

bagj f . d j e. i N '

L2818 b B G pBRETEL, BEAFER Y dvers
st enbingsetd. wWHictnart iy tehuied irs ebingslé $ by Itesmy efepatatiohsin accordance
assumed that cqonparable results will be obtai ned upon

st Wi hesingentiondppaients grringtsady BBE: t hy human subj ect

or single dose and steady state adm nistration in

human patients. The sane applies nmutatis nutandis for
paPareiesksinaicqiarasetental apdtioos ey be pesforneal vertlaWihNoylin

i n,ake of |.axatjves, currence of adverse
nterprise Edition, JVerswn f

The term "bioavailability" is defined for purposes of the present invention as the
extent to which active agents such as oxycodone and naloxone are absorbed from the

unit dosage forms.

The term "sustained release" is defined for purposes of the present invention as the
release of oxycodone and/or naloxone at such a rate that blood levels are maintained
within the therapeutic range but below toxic levels over a period of time of about 8
hours or about 12 hours or about 24 hours or even longer. The term “sustained
release” differentiates the preparations in accordance with the invention from

“immediate release” preparations.



events etc. which are determned in exanple 1 by
testing preparations in accordance with the invention
WO poopasdoent s during steady state. Phar macoki nePCTYEP2006/060341
par anmet er cal cul ati ons may be perfornmed with WnNonlin
Enterprise Edition, Version 4.1. The term
"bioavailability" is defined_for purposes of the
present invention as the ext€hl to which active agents
such as oxycodone and nal oxone are absorbed fromthe
unit dosage fornms. The term "sustained rel ease" is
defined for purposes of the present invention as the
rel ease of oxycodone and/or nal oxone at such a rate
t h@he phrased' (Indtvd) SpRY ratertfiriatawith degard ol dkytbddone blood plasma
t herapeutjc range but below toxic | evels over a period
of cancpiragiondndefined forgurposss obihe present invation a5 sigpidying shet the
hOLLE . m." ' I ",
ai Pl GfERue ke AEdEETh 1SURLAY B okl A fptiepis who
I nhartmeasuiablent Hotrsipnifiicanepaie latthe ¢éimepofejosingt lopatidider, this might

phyase."(i,nitial). rapid rate_of rise. wth regard t.o .
5 XD HiRIE By a8 aShES domeE AmAceaRing b BresHa nycafion which
PUPRIRRS a ©f.« b R BB, pPMEMRbIYAIT upTo 30 BBk YhBR Jrb@tably of up

the m ninum ef f'ecti ve anal gesi ¢ concentration is
qué biirg oapyandesshed. umtophhduasiosumtect hawrsomumtoul bdire | f
not significant pain at the time of dosing. In
particular, this mght be achieved by adm nistering a
dOFRYRri N, Piedcided ftpulpRePHHE PresértURHntiON a¥he @khount of time
provides a tmaxof up to 17 hours, preferably of up to

10 1 on¢sgspaty, forpnehyf ef e absopbadile dgse®f pwygogdony and/errnalaxege to be
e. t r R.tQ .
T ot BaBR T el B PAUIReRE: ¥ Pl pABThRA would
I Nntakaite Bcadant the effodtwielidinatioiprovesses)s fither filein aarappeaéit"
of the absorhbabl e dose of oxycodone and/or nal oxone to
bealspEriopdpalddet o pl asma. This val ue may be cal cul at ed
as a "true" value (which would

15  The term "steady state" means that a plasma level for a given drug has been achieved
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

20  achieved in a given patient. It will be well understood by those skilled in the medical
art that pain measurement is highly subjective and great individual variations may
occur among patients. It is clear that after the administration of each dose the

concentration passes through a maximum and then again drops to a minimum.

25  The steady state may be described as follows: At the time t = 0, the time the first
dose is administered, the concentration C is also 0. The concentration then passes
through a first maximum and then drops to a first minimum. Before the

concentration drops to 0, another dose is administered, so that the second increase in



take into account the effect of elimnation
processes), rather than an "apparent" absorption
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| evel for a given drug has been achieved and which is
mai nt ai ned with subsequent doses of the drug at a

| evel which is at or above t m ni mum ef fecti ve
therapeutic level and is beloW the m ni numtoxic

pl asma | evel for oxycodone. For opioid anal gesics such

as oxycodone, the m ninmum effective therapeutic |evel

wll be partially determ ned by the anmount of pain

relief achieved in a given patient. It will be well
unélscsitenidnldpedntaset 0. IBulding o fhés filsodonaéntBition ifiAtmum, the
pai n neasurenent i s highly subjective and great

i NENTY¢ Bepses WhEqueh giseernd PsXimum Aftes therfgoons dasp has baep j 5

Cl Sfhinfdhdbd, AHi istaggvc?l%g‘fﬂét%aﬁﬁhhﬁnaﬁ dr%ﬁ% aﬂs%ﬁ@n& Rfhimum,
concentrati’on passes through a naxi num ahd then again

dr wpehtivaboveitin finstminiinans t Badythe bidod piaynaleirdesscalates due to the
as foll . At the tipe t = 0, the ti the first dose . .
" Srenghif i ates Ao aRRoc B LeR PlpiPR Aoremigatiqnans agtiverpgen antil i
CORGEIR LFEb aPdirt KR PARSRRioh BRO EGRirALibA hidlin BEMhEL ThRhte, at
then drops to a first mninum Before the

c owbishtabsarption ahrdoglsninatia are fro¢dqualibriws end the concentration oscillates
adm nj st.eted, so that.the second jncrease. .

EeRY bEiesh 8 doltie piR e doRE RRSimn dncplipdsteady
fi gtgfe. concentrati on m ninum the curve passes through

a second maxi nrum after the second dose has been

adm ni stered, which is above the first maxi rum and

m S SpBEie YadlBo 0 i B0 s o i foopogen of

t hthe pegentifvention as tlendtug terapyadaiisisiertdtd apatiynt afteia patient is
accurul ati on of _active agent, until it levels off to a
pofitittedyyithan opicid pralggsiciig stqadyistaia assleling abevs: bal ance.
This state, at which absorption and elimnation are in
equi l i brium and the concentration oscillates

c ohsthea nonhtyxthd theemaseat thebntiveg "agonistfiuon "anadgesidl el waysdrefers to

maxi mum i s Galled.sj,
oxycodone and "antagonist

Sl%%s refers to naloxone. Active compounds according
to the present invention are oxycodone and/or naloxone and/or pharmaceutically
acceptable salts thereof. Unless expressly indicated otherwise, amounts and ratios of
the active compounds as described herein refer to the form actually used, i.e. the free
base or a pharmaceutically acceptable salt thereof. Further, unless expressly
indicated otherwise, amounts and ratios of the active compounds as described herein

refer to the anhydrous form of the compound.

In one aspect, the present invention provides a dosage form comprising oxycodone
and naloxone which provides a mean t,,x for oxycodone at about 1 to about 17
hours, at about 2 to about 2 to about 15 hours, at about 3 to about 8 hours or at about
4 to about 5 hours after administration of a single dose or at steady state to healthy

human subjects or patients. Mean tm,x values of oxycodone of about 6, about 7,



state. The terns "mai ntenance therapy” and "chronic
t herapy" are defined for purposes of the present

WO paoe/g99oh as the drug therapy adm nistered toPGI/EP2006/060341
patient after a patient is titrated with an opioid
anal gesic to a steady state as define above. In the
context of the present |nven§% "agoni st" or
"anal gesic" always refers to xycodone and
"ant agoni st" al ways refers to nal oxone. Active
conmpounds according to the present invention are
oxycodone and/ or nal oxone and/or pharnaceutically
acceptabl e salts thereof. Unless expressly indicated
ot fteyued Sebous B ubbw 1ansboudl 2.adoof 13 ABowrds] atdut b6rhewHs 86 more are
as described herein refer to the forn1actua||y used,

i . @lso pygderrade dn g peefersed embedimgnicwgh desaee ﬁora@@egmam gxycodone

S a fd Adion8in 2 FYN &/Qgﬁt’ 72 HE BRSe @;&B%rﬁﬁéﬂsyar L PRIEG A0 n'g dxgstered at

erw se, anounts rati os e act| e Cco
asa thtal amdoatiofn¥ mp wxyefdene and 4hmgantoxdnoper dagr hnsqﬁartid:lﬂarly

un In pohne aspect t he resent inven
5 © OB TRIR to aip@age ER 2 LS F AT 3T O EONE AL 48 frg oxycodone and
naﬁ@ﬁ%"iﬁld@l@h@ Bertla ?VTHJeeéosﬁ c&RAM drefefib] fﬁé%éé@émﬂ@a&fve agents in a

about "1 to about 17 hours, at about about

absustanle@ Inyariant and nuhpmdeﬁt manmgb from Bsubstantalty nak-swellable
4 to . abqut 5 . hours adm.,ni strat.i an

2 Dfitiusfop sty ik el et Bl B Rl Bli R i med from an

Subh§deHulke Bt at@6dssondMAa) alcdBe. val ues of oxycodone of

about 6, about 7, about 9, about 10, about 11, about

10 12, about 13, about 15, about 16 hours or nore are
al r . [ [
2L PR b B ST AL B 55 o e
r apiedent ﬁheﬁ&oxppxepﬁkahilmpﬁ)vaﬁmmfeﬁeb@béhfumm dusihg peﬁ therapy.
at_a_total anpunt of 80 ng oxycodone and 40 . .
g]gﬁlp%tlon during

nalotke fenteeof ghg present mglewem PR UMBHoV et Of BpW

oxgac oc}ge?]%{ an H&l%%ﬁ%n Sn g’? g%gﬁ%gtﬁo%fg;ﬁlﬁ I ﬁ g ? (gtrh%g
15 pr admeinahiation ef @gsedoricraborece.gvia cagbiriasion with naloxone placebo.

Bowel function is usually assessed by observing parameters which are associated
with bowel function. In particular, bowel function may be determined based on
parameters selected from ease or difficulty of defecation, feeling of incomplete

20  bowel evacuation, and/or personal judgment of patient regarding constipation. Other
parameters which may be observed alternatively or in addition in order to assess the
bowel function of a patient include among other things stool frequency, stool

consistency, cramping, and painful laxation.

25 Ttis preferred to determine bowel function by measuring parameters which are
associated with bowel function using numerical analog scales (NAS) for these
parameters since this may provide more accurate results. This is particularly

advantageous when assessing the bowel function in patients receiving treatment with



sustai ned, invariant and independent manner from a
substantially non-swellable diffusion matrix that,

wWoRa0b/08%®3pect to its rel ease characteristics iBCTBPI0RE060341

10

15

20

25

froman ethyl cellulose and at | east one fatty

al cohol . Preferably, or alternatively, the oxycodone

nal oxone dosage forns accordhgg to the present

i nvention provide an inprovefretht of the bowel function
during pain therapy. In the context of the present

i nvention, an inprovenent of bowel function during

pai n therapy usually neans that bowel function is

i mproved conpared to the adm ni stration of oxycodone

al gidgesies,Ginderanglgsdic BHfica®Nofdrufs i abwatiynssdbcasing a numeric
Bowel function is usually assessed by observing

pafnaleg wale. anee, paﬁl@tas@éwa teeatmpntividuansigepighatejused to handle
I n

T N e 3 S
defecation feellng of |nconplete bomel evacuatlon

o o prsBTed 3ok TEY peodb e itame dBShes Lot asFoidine to the

aI fn%ﬁé’iﬁiﬂv\éﬁﬁéfn ﬁt'bvid% aﬁ%bfdv@ﬁehﬂ’bffiﬁéjﬁéwélQ’uﬁ’&ﬁ)ﬁ%ﬁatta@l%rlzed by an
bowel function of a patient include anong other things

st mprovemqm eﬁtlyz meandwivet Gimstion sqory of atleaspd,rag Jeastratpout 8, at least

P oY 1 of i s oot s e ARl RsiraSon t ofeBiy Sle08 o f igls dose to

W hilin&0p@ientsod healtHy HigdrGubjes®B! whétinaRéhn B&wélgEinction score is
(NAS) for these paranmeters since this rmy\ll&how de nore

acwgpuired Witk anpmeriqa jagalpg sgpde rangingfrany 04e ot peprgferred
wh .
SRR g LR e R o UPEL AR e i 21 weigh

ef fatioATYeso prepata@ions sre tp;sefaﬂab},y adafsisead upsiongoral ﬂnmﬁttioe 80 mg
anal og scal e. Hence, patients receiyvi ng1 treatment with

an%}@@é?l@sanér"@ TS BROKNARE émé Thisparticalarly prefeted tadmigister

|
pr e‘%er re g%ﬁ%ﬁs% tg% e oxyco %%g %&]ldg{l(%%éa Am nm&one per
f odays Peaferablyi the) dd)sagd: ﬁmn comprises approximately 80 mg of oxycodone and

40 mg of naloxone and more preferably about 40 mg oxycodone and 20 mg
naloxone. The dosage form may release the active agents in a sustained, invariant
and independent manner from a substantially non-swellable diffusion matrix that,
with respect to its release characteristics is formed from an ethyl cellulose and at

least one fatty alcohol.

According to the invention the bowel function can be assessed by the bowel function
index (BFI) which is measured preferably in patients. In this context the inclusion
and exclusions criteria of example 1 can be applied for selecting patients. Similarly,

the BFI can be measured using a comparable patient number as in example 1.

The terms BFI and BFI3 are used interchangeably for the purposes of the present

invention.



present invention provide an inprovenent of the bowel
function characterized by an inprovenent of the nean

whowelsfuhcti on score of at |east 5, at | east BEDEP208¢/060341

10

15

20

25

at | east about 10 or at |east about 15 after

adm nistration at steady state or of a single dose to
human patients or healthy hupan subjects, wherein the

mean bowel function score i3s’freasured with a nunerica
anal og scale ranging fromO to 100. In a preferred

enbodi nent such dosage fornms conpri se oxycodone and

nal oxone in a 2:1 weight ratio. These preparations are
preferably adm nistered up to a total amount of 80 ny
oxycodone and 40 ng nal oxone per day. It is

particularly preferred to admnister such 2:1 .
pr Ebamsan beweel figngtion srorg dninartigula gletegmined by @gpethedh for agsessing
ML AL REHon R & Qgﬁéht whi (%)rnﬁgjs § fn ?olﬁjcggiﬁg Step§r M

conprises approximtely 8 of oxycodone and 40 ny

of - nal opronelirgitic patient pvithfacmumindric anblogtscal formt teaytomd aeameter,

and. 20 ng nal axone., The .dasage .for.m may rel ease the
TR paete T ARGeieGd PR PP Ban and
| ndependg i o R Hient oRAIBatS BR MeAMindHd dhaldgReaeld Aduat and/or

diffusion matrix that, with respect to itS rel ease
c hitensity of the ipesimeterfbemgedpéniencedsrandt hyl cel | ul ose and

at least, one fatty alcohol .. Accordin 0 fhe invention.
The bovesenans B aihoRaf e n oG diganfhst o papdielet Rficatea
f UBE tHeQRimenid @XaloBEale M draér tb 2sd¥BASIWA dutigher ably in
patients. In this context the inclusion and excl usions
criteria of exanple 1 can be applied for selecting
p . .
o heR B S Bk Rl AR IR U A
BFéxperignddtdariag ¢helagt dayndrewedkangs alakiyig flrlastne 231M4p 656, 10 or
of the present invention.The nean bowel function score
isl4ﬂmﬁarticular determ ned by a nethod for assessing
bowel function in a patient which conprises the
foll ow ng steps:

The numerical analog scale on which the patient indicates his/her subjective

experience of the observed parameter may have any size or form and may range from
0 or any other number to any number, such as from 0 to 10 or from 0 to 50 or from 0

to 300 or from 1 to 10.

If more than one parameter is observed, a mean bowel function may be obtained in
form of a numerical value which is the mean of the parameters observed, e.g. the
three numeric analog scale values for ease or difficulty of defecation, feeling of
incomplete bowel evacuation and judgment of constipation. The mean bowel
function is also designated as mean bowel function score, bowel function index or

BFI3 (if three parameters are observed).

Parameters which are measures of bowel function or which are associated with

bowel function may comprise opioid bowel dysfunctions (OBD) syndromes. OBD is



providing the patient wwth a nunmeric anal og scale for
at | east one paraneter, which paraneter is associ ated

wawaok/ogenkel function; causing the patient to iPCi/ER1086/060341
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on the nunmeric anal og scal e the anobunt and/ or

intensity of the paraneter being experienced; and
observi ng the anount and/or 'Qtensity of the at | east

one paraneter indicated on the  nuneric anal og scale in
order to assess bowel function. The patient usually

i ndi cates the amobunt and/or intensity of paraneter

bei ng experienced during the | ast days or weeks, e.g.
during the last 1, 2, 3, 4, 5, 6, 7, 10 or 14 days.

Then ofietedevereladaersd d@igeRtion alateld kesirdnig®pivad afdlfesic therapy such
i ndi cates hi s/ her_ subjective experience of the

ob% PYEPdpag tatlimits theroptnous Hgatgentolgrain patignisn @B is primarily

ra : : ny. LK

e e Wil Dol bEfs WIB Ebadrip A U E o Fiiha
f r gastrbedophddal defluror e t han one paraneter is observed,
a nean bowel function nay be obtained in formof a
nuneri cal value which is the nean of the paraneters
ObEgatEchlarebSveltiMction RS, BRI hincNA QoS G2 FS11 R Bfree
for ‘ease or difficulty of defecation, feeling of

i npoapeietse bowel evacuation and judgnent of

consti pation,..Ih n.bowel .function is al .
des; gnaist ORI B AR & G Amo e fisi@ht 7 days according
f ufacthé PaYidn BR¥sstfenBMh3rdin O chRépRndaloaioRtificaltRE @nd 100
observed). Paraneters which are neasures of bowel

f uerraspends to sgverchdiffiqultiossoci ated with bowel function

may CONRL: IOl {i .

syndr o %&iﬁ%g %:(%haﬁ e%?%@r? : g‘)éaé Iel:?tg) %a gp\% g ?%Ié%@%]mg é}éeclf’l ?to7 ndays
r ehdrbRting o thé pativet asesnting legs ) Cotrbspoadytoecbelasy of
oxycodone that limts the continuous treatnent_ of pain
paticemplete kysrsl exacyationyand 100 corresponds to very strong feeling of

incomplete bowel evacuation;

- personal judgment of patient regarding constipation, for example during the
last 7 days, wherein 0 corresponds to no constipation at all and 100 corresponds to

very heavy constipation.

Mean bowel function may be obtained in form of a numerical value which is the
mean of the parameters observed, e.g. the three numeric analog scale values for ease
or difficulty of defecation, feeling of incomplete bowel evacuation and judgment of

constipation.

In particular, the method for assessing bowel function is performed by using devices

or analog scales as described in the following.

In one embodiment, the parameter scale or numeric analog scale presented to the

patient may be an uninterrupted line that bears no indicators or markings other than



associated with constipation but also with abdom na
cranpi ng, bl oating and gastroesophageal reflux. In

W@2006/08997ar , bowel function may be deterni ned PEEHEP20061060341

the following three paraneters: ease or difficulty of
defecation, for exanple during the last 7 days

according to the patient assgssnent, wherein O

corresponds to no difficulti®s and 100 corresponds to
severe difficulties; feeling of inconplete bowel
evacuation, for exanple during the last 7 days

according to the patient assessnent, wherein O

corresponds to no feeling of inconplete bowel
evaahatndsindioslinkHo «xperi@rp on dsrytsGroi® Expesichc§f the€pdrhmgter to be
of inconplete bowel evacuation; - personal judgnent of

pa®bssrited; Bhppaticnks dhsmecensssite idicate the amenpt andiyntgpsityef the

I : ' . Tonghy i '

a ParpheP Epr Rt i BRTRANS ub R BRoRAN T Ao healt
Meeare prowider brmeticalpractitioner mby aieaenle the distanve dfonaithe dash to the
nuneyr. cal .val ue which is the an of the paraneters

o€ ipdiating 1P SxaREeR% qsdo [ rafliRnicaline S URNG SyaFriRage, and

f OfivRRSRis Meallirt by ¢he ditafile BRHEGAIIIR Bnds! qfﬂe}r@éi’lltqg a numerical

i nconpl ete bowel “evacuation and judgnment o _
covalu¢ yhichana s¢are farthé bawel fundtion. hembredhdmenegmsanetenig

bowel function is,perf.ornmed by using. devices or anal
ccen el 2 piedderLRlok % e TG Sordi 82
enhgférieitalogl ReleRATRE B rRaciS pahMeRf. ITUHRE bSrafiRfrdste observed
scal e presented to the patient may be an uni nterrupted
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In a further embodiment, Fig. 1 illustrates an example for a paper form which can be
used for assessing the bowel function index or mean bowel function score. In
particular, the patient or the medical practitioner responsible for this patient may be
asked to answer questions rendered on the paper form which concern parameters
associated with bowel function such as the ease or difficulty of defecation, for
example during the last 1, 3, 7 or 14 days; the feeling of incomplete bowel
evacuation, for example during the last 1, 3, 7 or 14 days; and a personal judgment of
the patient regarding constipation, again for example during the last 1, 3, 7 or 14
days. In this embodiment, the questions are answered by making a mark on a line
between 0 and 100, wherein 0 corresponds to no difficulties and 100 corresponds to
severe difficulties of defecation and/or wherein 0 corresponds to no feeling of
incomplete bowel evacuation at all and 100 corresponds to very strong feeling of
incomplete bowel evacuation and/or wherein 0 corresponds to no constipation at all
and 100 corresponds to very heavy constipation. Of course, the scale may range
from 0 or any other number to any number, such as from 0 to 10 or 0 to 50 or 0 to

300 or 1 to 10. The three numerical values which, for example, may be obtained by



observed. The patient is then caused to indicate the
anount and/or intensity of the paraneter experienced

whorasdony)y a dash on the uninterrupted |ine. TPEHEP10h&€060341
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health care provider or nedical practitioner my
nmeasure the distance fromthe dash to the end

i ndi cating no experience or o the end indicating very
strong experience, and divide’ this nmeasure by the

di stance between both ends. The result is a nunerica

val ue which is a score for the bowel function. If nore
than one paraneter is observed a nean bowel function
score is usually determ ned by averaging the nuneric
anmkeauring shecdivtahdecfborh dlic @arkito ey éndehéicating nd éxpetience or to the
paraneters are observed this nean bowel function score

i send indicaidng vy sEensxreriae, e dviding thisqesaswie bythedistance

R - LA - i . .
POt SRS Sreey eihrShash 4 s SERLR b2 o o
a thampsranfbosvel filnctidn sare drememdwed furetion sslen BFDH er Bd R |
function index or nean bowel function score. In

particular, the patient or the nedical practitioner

I eRPPRMNE} Emb&HimbAY PigPatiiBRhtedBY eRnfIe 689 clrfuld S Eheter for
qguestions rendered on the paper form which concern

padetermining thesmeowi baveel fndtioniscarel Pfaferablyomciseiddr B méter
ease ar di ffi ?ul t%,-tﬁ’f def ecat | on. ft r etxaerI e duri F

t hEO'3{0} @ Rapeg Tor WHth AYCSHQUL ONCHE: ‘?geg‘F PRSP 21SREBIFD (213 gneor
boite Sitatetets viich ARrassoemitddl Withl BoweIdFuhdtfonl a8 Fesclibed abdve.

or 14 days; and a personal Judglment of the patient

r ertherycl s sirenlpaBFbmetenprefarably coutaingpinametiealisgale o an inner
| ag’ﬁ‘glé an(i')’a ndm&ficat écaﬁieaéﬁ %n !)ﬁl[ei&'afé. e['ﬁ%?lﬂ*}) 1951’scéllejseare preferably
qués e answered Dy making a mark on a 11 ne

Ions ar

betovastate d with dadlD6thevdueh elian a @akue loh @8 cHks istaomuldiple of the
difficultjes and 100 corresponds to severe
di $9Tespending valpe eretheoier seplawlieisin (e dackerpogresponds to the number

C OBfé}Sagiﬂlﬁ%’tgﬁ g%lﬁgl??fefo%gér&%g Fof eﬁaglgﬁm% fr& MR ters are observed, a

eva an correspdnds to very strong
f eedlueign ofie scale shows the corresponding value on the other scale divided or

multiplied by three. Moreover, a BFI meter contains a needle or pointer which is
attached to the middle of the circle and can be moved around the circle in order to
facilitate the correlation of the corresponding values on the numerical scales on the

inner and outer circle.

For example, three questions concerning the ease or difficulty of defecation, for
example during the last 7 days, wherein 0 corresponds to no difficulties and 100
corresponds to severe difficulties; the feeling of incomplete bowel evacuation, for
example during the last 7 days according to the patient assessment, wherein 0
corresponds to not at all and 100 corresponds to very strong; and a personal
judgment of the patient regarding constipation, in order to obtain the BFI 3 are given
on the inner field of a circle of the BFI meter. On the inner circle (3), a scale going

clockwise from 0-300 is arranged. On the outer circle (4), a scale going clockwise



i nconpl ete bowel evacuation and/or wherein O
corresponds to no constipation at all and 100

W@ i6e899ehds to very heavy constipation. O cORCHEP20061¢60341
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scale may range fromO or any other nunber to any

nunber, such as fromO to 10 or O to 50 or O to 300 or
lto 10 The three nunerical ,val ues which, for

exanpl e, may be obt ai ned byn%%suring the di stance from
the mark to the end indicating no experience or to the
end indicating very strong experience, and dividing

this neasure by the di stance between both ends, are

then preferably added and divided by three in order to
obfrairo-10kis rmaﬁgdmmbh fslin ¢ink evithsthe irarley oMBastalkayihe i 1nner circle
functlon i ndex (BFlI).or BFIL3. In a further _enbodi ne

Fi #¢d showrs|thesyales @ithe inexeirgle diviged by ﬂaquaalfllt@fzrherﬁ@k@}ahon a

Loﬁ e‘&fet(‘g‘ Iﬁéﬂg Isrh‘?tfigfeﬂg?__%v}ﬁ ddie5¥Ghé 8ifc1S GRich: can be moved

Fera rcu neter contains a paper form
Wi aﬂounmmetcnm}esAd: theaatariend of the npedle éreré 5 aasmdew(Rwhioh frames

on parameters whi ch are soci ated with bo
Sl 0t B P PRA O HCIer I PRET 10 A5 g ToraRRAv function
BI:ihe 'ﬁ%&ﬁé nﬁ&%%&\}éh% BRHMUP irPthE WIRF LAt whedH i§ t}%}eﬁﬂt of

inner circlé and a nunerical scale on an outer scale.
Theuestionet i dhen, sheateswlt off queptiaf 2maplbg added gt moeing whe reedle to that

each such a val ye on on cale. is .a .
oS EpaRS i ardS T Dl P8 PE o ABeioh iR agdeg by rovine
Whide @leBd1é Bethk ResuRingGRYintF B iflferlcrcld) AT MRS, tR mean bowel
paraneters which are observed. For exanple, i'f three

pafunfbescoreean etseen grethe agteygirole. on one scal e shows
the correspondi ng val ue on the other scale divided or
multiplied by three. Moreover, a BFI neter contains a

nebddthergirefofred t@bodiftieats, the nadth@ldvedrding foltke piestait énvehtion may
the circle and can be nnved around the circle in order
t 0bg Berfarmed Math analogs s¢adtsasidgsrriped fE'S G338 WO

V?‘b%’/??%"z Aﬁ%hﬁﬂrﬁ%% ﬁﬁ\#} e atlaftel %o Vildi%r! 'aHaﬁSé sl aQ ‘dEé‘chbed

cir . exanpl e ree questions concerning t
eastver The fisclosirey obthestetvecaferaes drohereby 1ncorporated by reference.

Preferably, or alternatively, the oxycodone naloxone dosage forms according to the
present invention provide an analgesic effect for at least 8 hours, more preferably for
at least 12 hours, or most preferably for at least about 24 hours after administration at

steady state or of a single dose to human patients.

Preferably, or alternatively, the oxycodone naloxone dosage forms according to the
present invention provide a mean tmax 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 administration at steady state or of a single dose to human patients or healthy
human subjects. In one preferred embodiment the dosage form provides a mean tmax
of 3 hours, 3.5 hours or 4.0 hours for oxycodone after administration at steady state

or of a single dose to human healthy subjects or human patients. In a preferred



exanpl e during the last 7 days, wherein O corresponds
to no difficulties and 100 corresponds to severe
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evacuation, for exanple during the last 7 days

according to the patient assessnent, wherein O
corresponds to not at all angd 100 corresponds to very
strong; and a personal judgheht of the patient

regardi ng constipation, in order to obtain the BFl 3

are given on the inner field of a circle of the BF

meter. On the inner circle (3), a scale going

cl ockwi se fromO0-300 is arranged. On the outer circle

( 4¢mbedifend shch dosige Coratloonpeike 0xydddditdandsnatoxiond geal2:1 weight
which is inline wwth the marks of the scale of the

i nfegie- Ehase peeparsdioshyReTeipreblyadminisieradiyp tprretel anegntef 80 mg
di yd : L hd t . [ 0
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of najoeiei e dosagih fomn piréferabdysieldasesfthejadtiveiagent? imagustagned,

dded.b ' th dle to that i nt of
o e P A R Frolrs SRRl HonSrd el dfREHion
adghagixatIHthrespeito S eslbse tRarhfieristRS W formed RS tn ¢thyl
the inner circle. As a result, the nean bowel function

scenllalosg andat leess ano fattytdeabal.er circle. I n ot her
preferred enbodi nents, the nmethod according to the
present invention may be performed wi th anal ogs scal es

asPrésably pardiltethatifel§, tAe Bxyddoi ndAlobnd@obaye Fed®3atcéiding to the
whi ch have to be adapted to devices or analqg scal es
asPgEant iNVsBoLPOYise atpranding fPioRAlPxORe B elppieride grabout 0.25 to

I eliduf 'i‘% ﬁ?ul@,garq aﬂflft?)@’toi d%%g{ f;fﬁﬁ? e Mout Sftg Li53Ht 8 hours or at about

Prefera alternativ € oxycodone nal oxone

do’ agzbduoB hvumatior atimigistratiorhat sprady state arrofarsirigbndose to human

br ol de, 20 0031 Aesl S B R &2t 820l 2 ol e
provides a mean ty,,, of 0.5 hour, 1 hour or 2.0 hours for naloxone-3-glucuronide
after administration at steady state or of a single dose to human healthy subjects or
human patients. In a preferred embodiment such dosage forms comprise oxycodone
and naloxone in a 2:1 weight ratio. These preparations are preferably administered up
to a total amount of 80 mg oxycodone and 40 mg naloxone per day. It is particularly
preferred to administer such 2:1 preparations up to an amount of 40 mg oxycodone
and 20 mg naloxone per day. Preferably the dosage form comprises approximately
80 mg of oxycodone and 40 mg of naloxone and more preferably about 40 mg
oxycodone and 20 mg naloxone. The dosage form preferably releases the active
agents in a sustained, invariant and independent manner from a substantially non-

swellable diffusion matrix that, with respect to its release characteristics is formed

from an ethyl cellulose and at least one fatty alcohol.



at least 12 hours, or nost preferably for at | east
about 24 hours after admnistration at steady state or
W@2008/0899My| e dose to human patients. Preferabl RCT/BP2006/060341
alternatively, the oxycodone nal oxone dosage forns
according to the present invention provide a nean
t maxf or oxycodone at about 1 éo 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 administration at
steady state or of a single dose to human patients or
heal t hy human subjects. In one preferred enbodi nent
the dosage form provides a nmean tmax of 3 hours, 3.5
hours or 4.0 hours for oxycodone after administration

at_steady state qr of a single dose to human he%ﬁégg
suBjeirakly oot alfgraat velus the akycodppe nalpxane @pﬁa@@ PSRSR ng to the

su QAR% 6&%@%%
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admi abiost 20020k b/t ar abotinv3 (Ml ngalmminto abbutdtDOMmy: lowmy.c mzlmmpreferably

5 or ehei #88ng Blry i oBT S5 Smiand b e Giab B s gbow 430
ang Rimi%%o AHduf B (P R0 PR BRB1y2 thefDmBal AXNTaRRE fd}%ﬁgcodone

Preferably the dosage form conprises approxi mat el y
rrgre(ﬁxfr toxy omﬂmdenanajoﬂ@en’gsage fomhsaocsowlingte thopresent invention

G 2R g o EBE ¥ R R AR call AP B BFpereot anc

i Ne.g.,s0 Sﬁgﬁhdl@ﬂ)ne loR ¥ phirditice@Ally AERPRBIALt tReesTeThd AUV values
a substantl ally non-swell able diffusion matrix that,

10 cfate tospegle doss 4dn§m|smtems@ seqady sletecadminisieationsinheplfchuman
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| CO era , ernati ve Y, e oxyco
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|nvent|on provide a nmean t for naloxone gl ucur oni de
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abou mnrstration’at state or
15 of clarateristies ddeendddrémaaethyl cellulose and at least one fatty alcohol.

For oxycodone naloxone dosage forms according to the present invention comprising
less than 40 mg oxycodone or a pharmaceutically acceptable salt thereof, the mean
AUCt values for oxycodone may be lower such as 50 ng-h/mL or 75 ng-h/mL. This
20  may be the case if 20 mg of oxycodone and 10 mg of naloxone or 10 mg of
oxycodone and 5 mg of naloxone are administered (see e.g. examples 3 and 4). These
values relate again to single dose administration or steady state administration in

healthy human subjects or patients.

25  Preferably, or alternatively, the oxycodone naloxone dosage forms according to the
present invention provide an mean AUCt/mg oxycodone value for oxycodone of
about 10 ng-h/mL mg to about 15 ng-h/mL mg, preferably about 10 ng-h/mL mg to
about 14 ng-h/mL mg and most preferably from about 11.2 ng-h/mL mg to about 14



patients or healthy human subjects. In one preferred
enbodi nent the dosage formprovides a neant of 0.5
wWhoaws/0897hour or 2.0 hours for nal oxone- 3- gl uCRCEPIIE6/060341
after administration at steady state or of a single
dose to human heal thy subjects or human patients. In a
preferred enbodi nent such do%?ge fornms conprise
oxycodone and nal oxone in a 2.1 weight ratio. These
preparations are preferably adm nistered up to a total
anmount of 80 ng oxycodone and 40 ng nal oxone per day.
It is particularly preferred to adm ni ster such 2:1
preparations up to an anmount of 40 ng oxycodone and 20

Y ngdlAaKo Mhe pbovehaues Pelefeas single dose adiamagatibl bisteady state
conprises approximtely 80 %%1of oxycodone and_40

of adipiniskiatien mrhealfby Bupansubjecty or natists- [ne nrgfensd @@hgament such
?gﬁoe agee g&?ﬁ gbﬁ?ﬂ&eoxy-gg@o&%ﬁgﬁlofx%éqtnﬁf £4 ‘g;e?éﬂt ¥atio. gretferably the

aCtive-agents I n a sustalne nvari an
andosage fppmnuebenyirisesappesximately 40 siglstyeodonalkhd 20 mg naloxone.The

nonswel Labl e di ffusion trix that, with respect .tag
5 i ¢ dospgy rﬁﬁfﬂfb ’Eei“raﬁ%“tt g active agghtine fyskinedn MypHigt and
cejnibRentaRshn@t frbRasdubRaRtdIR donh-HNeHahR difRiskEmatithat, with

or alternatively, the oxycodone nal oxone dosage forns
actespati trits weleabrecharastazistics isvemeddromp an eihybeedlulase and at least one

A val ue for oxycodone of about 100 ng-h/nL or about
Zgg%ﬁﬁﬁﬁ%ﬂk or about 300 ng-h/nmL to about 600 ng-h/ni,

nore preferably about 400 ng-h/nL to about 550 ng-h/nL

and nost preferably from about 450 ng-h/nlL to about

10 51 Brefeyally nar altemnativelugheg oxyaedere prdexpnadosaggdpimessaceending to the
0X G 0
CYEARTEH h Be 0 RET FhRRR AEBRRR I Porabou
Ny 1@xysbhEdner sbout(hag-Wadeoit dboat 300 mek/afl whibeutsA0tng-h/mL,
t hereof and, e. nal oxone o

g., 20 r a
phBeraRreleratinpapt 40¢ aghiapk & abouf 704 g BiHL andymogiscterably from
Valyie® 56 it & sHoig660 adpi R 1Y AhdRInddh ATEAMues f
state admhg:lws?rtl r at%?don %Sn %gﬁlh%umﬂn&’su SJgect s or ues for
15 patalexdne:3-glucaropide frefier tachnaoxyooldove mbloxonddabagafpemfasconding to
coHprise . . . . .

e present invention which comprises 40 mg oxycodone or a pharmaceutically
acceptable salt thereof and, e.g., 20 mg naloxone or a pharmaceutically acceptable
salt thereof. The above values relate to single dose administration or steady state
administration in healthy human subjects or patients. In a preferred embodiment such

20  dosage forms comprise oxycodone and naloxone in a 2:1 weight ratio. Preferably the
dosage form comprises approximately 40 mg oxycodone and 20 mg naloxone.The
dosage form preferably releases the active agents in a sustained, invariant and
independent manner from a substantially non-swellable diffusion matrix that, with

respect to its release characteristics is formed from an ethyl cellulose and at least one

25  fatty alcohol.

Preferably, or alternatively, the oxycodone naloxone dosage forms according to the

present invention provide a mean AUCt/mg naloxone value for naloxone-3-



oxycodone and nal oxone in a 2:1 weight ratio. The

dosage formpreferably rel eases the active agents in a
WG o®ba89923l, i nvariant and i ndependent manner fPOGHEBR2006/060341

substantially non-swel |l able diffusion matrix that,

with respect to its release characteristics is forned

froman ethyl cellul ose and | east one fatty

al cohol . For oxycodone nal oxohe dosage forns accordi ng

to the present invention conprising |less than 40 ng

oxycodone or a pharmaceutically acceptable salt

thereof, the nmean AUCt val ues for oxycodone nay be

| oner such as 50 ng-h/nL or 75 ng-h/ni. This may be

t hglue@side fof FBouTR0 aif-honil.aogl uboands A®hmil ofg, pefextsinabout 25

or 10n§g of oxycodone and 5 ng of nal oxone are
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pai pefidrsed danteidementlsych dosagd foems adbmprieygxycbdonerand adlorene in a
nal gxone, dosage fo agcordi.ng to the present
5 1 o e TR el ohlY e 5 Re (T foerhes BeexPiaiale 49 Bre
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ng, ‘preferably about 10 ng-h/ ng to about 14 ng-h/nL

ngagents imasustpmed, anvdsiapt 4ndondepisodent idanfemigorh /arsubstantially non-
about ngzh/.nL.. The,above val ues .relate to single.

o b P e R S ot R i PR ch @R is fprmed
heftbinhin diTRBINAUR Hdlas 1635t dhtrht@Pilsehdln a preferred

enbodi nent such dosage forns conpri se oxycodone and

10 nal oxone in a 2:1 weight ratio. Preferably the dosage

e R R R

acpieyent agenticn provile autéanl Cigdyalud kaloxgeddoda df about 5 ng/mL to
i ndependent manner from a substantially non-swell ab

di #4Qys PO Re/Rele rmore Preferablyjaf gbew 2Pene(ml.-4o 9 sl %@estl preferably
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15  oxycodone refer to an oxycodone naloxone dosage forms according to the present
invention which comprise 40 mg oxycodone or a pharmaceutically acceptable salt
thereof and, e.g., 20 mg naloxone or a pharmaceutically acceptable salt thereof. The
above values relate to single dose administration or steady state administration in
healthy human subjects or patients. In a preferred embodiment such dosage forms
20  comprise oxycodone and naloxone in a 2:1 weight ratio. Preferably the dosage form
comprises 40 mg oxycodone and 20 mg naloxone.The dosage form preferably
releases the active agents in a sustained, invariant and independent manner from a
substantially non-swellable diffusion matrix that, with respect to its release
characteristics is formed from an ethyl cellulose and at least one fatty alcohol.
25
For oxycodone naloxone dosage forms according to the present invention comprising
less than 40 mg oxycodone or a pharmaceutically acceptable salt thereof, the mean

Cmax values for oxycodone may be lower such as 1 ng/mL or 3 ng/mL. This may be



Preferably, or alternatively, the oxycodone nal oxone
dosage forns according to the present invention

wee@ehglw7an nean AUCt val ue for nal oxone- 3- gl uRCF/BPI0A€060341
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of about 100 ng-h/nL or about 200 ng-h/nmi or about 300
ng-h/mL to about 750 ng-h/nL, nore preferably about

400 ng-h/nm. to about 700 ng-p/nm. and nost preferably

from about 500 ng-h/nlL to aboit 600 ng-h/ni.

Preferably, these nmean AUt val ues for

nal oxone- 3- gl ucuronide refer to an oxycodone nal oxone
dosage form according to the present invention which
conprises 40 ng oxycodone or a pharmaceutically

actherh&dilf 20 3 of dxesdont aAd d) ne ¢f.naloXonégr NP oFRydofie and 5
pharmaceutically acceptable salt thereof. The above
vamged naloxaneare gdwinigiered fps -2 g¥3PPIes 3 avd bh or st eady
state adm nistration in healthy human subjects or
patients. In a preferred enbodi nent such dosage forns

c obeférslely ponattorhatieclgytte nayamdomenal ox e Aodagedonin accerding to the

B N N T e
Pr #lo@x380d6nE 83 £5%L$.25 Me/AC Il g/ Sk RGeS mbft Sreferti RbMbut 0.5

i nvari ant and i1 ndependent manner from a substantially
nong/mleing ayendoné faik ngmlvegroxycadoae or wostprefesablycof gbout 0.75

cch# T8 SRRAPS Foobt BES Pty Mg RaRoTe sy Bpaprgocs relat
O toRdiikgé Bl adliistrith PsiaapnR JRliM¥@ARNAAHBLehy Ui subjects

according to the present invention provide a nmean
AUt patignis ainasupierigd embodisrent sich deprse Forn Rumps ise @&yesidone and

bG8 ALY bt ARl TorfBomi b tmacry
vad@ag oxgtédone and 30 RgY walckvne. Thd dostgs forat preferasly séledythe
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pafGtRRREeNS 1 BSUstaIedy AN BBY MAEPENdSTiTRaSS HG® & Bibigntially
CORRM. : 2 [ - Q.

pr PP BIERHGEE nafe Bl S IEcl @ it roiclfE dlaclAkg s
ngformed from an ethyl cellulose and at least one fatty alcohol.

Preferably, or alternatively, the oxycodone naloxone dosage forms according to the
present invention provide a mean Cp,x value for naloxone-3-glucuronide of about 10
pg/mL to about 100 pg/mL, more preferably of about 40 pg/mL to 90 pg/mL or most
preferably of about 60 pg/mL of about 90 pg/mL. Preferably, these mean Cp,x values
for oxycodone refer to an oxycodone naloxone dosage forms according to the present
invention which comprise 40 mg oxycodone or a pharmaceutically acceptable salt
thereof and, e.g., 20 mg naloxone or a pharmaceutically acceptable salt thereof. The
above values relate to single dose administration or steady state administration in
healthy human subjects or patients. In a preferred embodiment such dosage forms
comprise oxycodone and naloxone in a 2:1 weight ratio. Preferably the dosage form
comprises approximately 40 mg oxycodone and 20 mg naloxone.The dosage form

preferably releases the active agents in a sustained, invariant and independent



oxycodone and 20 ng nal oxone. The dosage form
preferably rel eases the active agents in a sustained,

WO posatod®ms and i ndependent manner from a substRBGCIE/ERI0De060341
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nonswel | abl e diffusion matrix that, with respect to

its release characteristics is formed froman et hyl
cellulose and at |east one fatty al cohol. Preferably,

or alternatively, the oxycodohe nal oxone dosage forns
according to the present invention provide a nean Cnax

val ue for oxycodone of about 5 ng/nL to about 50

ng/ mL, nore preferably of about 20 ng/nm to 40 ng/nL

or nost preferably of about 30 ng/nlL of about 35

ngmahner ffodd & Sabiztantiallyfere swelkiblClitssiva madidx fhat, with respect to its
oxycodone refer. to an ox%codone nal oxone dosage forns
actednags shpracieristies isfagesd from e sthyb selinioserand ailsast oae fajty alcohol.
ng oxycodone or a pharnaceutically acceptable salt

t hereof and, e.g., 20 ng nal oxone or a

p hBrefiratd yf oradteinatied g athe akyedend talotuere elofage Tovmsadwoweling to the

val ues relate to sjngle se gdm.ni sfratign or stead
st BeEen iRt pravids 3 wn%gwtfﬂye PalPxentsp licurgyide of about 2
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conpri se_oxycodone and nafoxon€ in a 2:1 weight ratio.

Pr pg/mlabg ynaloxeneaitoshd pe/findr mgaehyxons dhesbovgvalussaeldtrte single

and 20 .nal.oxone, The dosage .form preferably rel eases

¢ ook ARy B8 SroRdhE e 3RSt i SubRAS S

I D?eﬁiéﬁfsdﬁfd preRstRdrenfbodithént SWdhsdoadd Bthy copriseslybédong and
diffusion matrix that, with respect to its rel ease )

c heglexanerin 2; b weight ragp firgferatdyrtherdosageyfiorrs epmprigps @ppiegimately
at S f cohol . [

ol By PREnt Fhd Y0 RS T8 NS RO R Pascs he

c oaqive ap&rgs I sustaid, Hanght any dedpdiclett manner from a substantially
pharmaceutically acceptable salt thereof, the nean . |
cnegn-yelipdle qiffpsign maginthat, with isEperipdis relgass charagtersticis

or Thi ' f oxycodone
anﬁgg#gho?n ér%lt oéfgﬁlg Q%% 1 Q%?%4Jfg§€grgg%ﬂé and 5 ny

of nal oxone are admi ni stered (see e.g. exanples 3 and

4) The oxycodone naloxone formulations according to the present invention, which
provide an initial rapid rate of rise in the plasma concentration and/or have a ty,x
value e.g. of up to 8 hours, preferably up to 6 hours or up to 5 hours or even up to 4
hours, are advantageous in that a fast and greater analgesic efficacy is achieved. No
substantially flat serum concentration curve is exhibited, but instead a more rapid
initial opioid release is provided, so that the minimum effective analgesic
concentration can be more quickly attained in many patients. This makes the dosage
forms according to the present invention also suitable for titrating patients by
avoiding the necessity of first titrating on an immediate release oxycodone naloxone
dosage form before switching him to a sustained release dosage form for chronic
therapy. The above tmax values relate to single dose administration or steady state
administration in healthy human subjects or patients. In a preferred embodiment such

dosage forms comprise oxycodone and naloxone in a 2:1 weight ratio. These



Preferably, or alternatively, the oxycodone nal oxone
dosage forns according to the present invention
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ng/ m. nmg oxycodone to about 1.25 ng/nL ng oxycodone,

nore preferably of about 0.5 ng/nL ng oxycodone to 1

ng/ mL ng oxycodone or nost preferably of about 0.75

ng/ m. ng oxycodone to about -l 875 ng/ m. nmg oxycodone.

The above values relate to single dose adm nistration

or steady state adm nistration in healthy human

subjects or patients. In a preferred enbodi nent such
dosage forns conprise oxycodone and nal oxone in a 2:1
wepgpiratiGisi dde pref@hisly abinyhiitbed apaagrl draount o6 8P mgEes/codone and
approxi mately 40 ng_ oxycodgone and 20 ng_nal oxone, The
dod@iBie mRinxens perrday olf i ParticWarberrefosred de admmisteranel 2iln g

su [

cupePaafths |63 ofithn 0K B SRABRE adtE A ohlcRhper day.

Wi Prefaratslp dlot ddseged fosmreceinpaises appeoxaraately 8 mg ©f bsydodomezhd 40 mg

fro n eth cel lulo d | east qne fatt
w1 GEHAonpALY BIRTHPFTETRHy 3heus i ats GicpdoTa s 2y s gelfeone. The
ol oA PP AR OB g s WP SRR nvariant and

i nvenTion provide a nmean Cmax val ue for

nalndgpande®-nanne ufromi adsuibsthntzddlyutonisiveplghleidififiesioromatrix 1has, with
[ mL ) f bl y. of t / /
or et RSB P teraBin? Pahogdront T Pl ftkgf 2 cast one

POfafty-alddhef er ably, these nmean Crax val ues for
oxycodone refer to an oxycodone nal oxone dosage forns
according to the present invention which conprise 40

ng 0 i Lt o
t hlél%g%?ﬁgh(g‘?dltgfnaﬁyﬁggthgwgg)ﬁc;&ﬁgﬁ%%dég%o%% ?%Qa{g% %Snssﬁcl)rdmg to the
phpicsat éiviehticd pryviie aaeffdake andidlerhbitityetbht is fudged by patients as
val ues relate_to _single dose admnistration or stead

st stwllx gredassthe sfficary pad toleanbility of prsnarations Bt corgprise the same

PaLh &t HF okito ﬁE@LﬁﬁéﬁﬁoﬁﬂEPdinent such dosage forns
conpri se ox‘&cogoﬁe and nal oxone in a 2:1 weight ratio.
Preferably the dosage form
A global assessment of efficacy can be measured in patients measured using a 0 to 7
numerical analogue scale (1 = very good, 2 = good, 3 = pretty good, 4 = moderate, 5
= slightly poor, 6 = poor, 7 = very poor). Tolerability can be measured in patients
using the same 0 to 7 numerical analogue scale. Another parameter that can be
considered is preference for maintenance (oxycodone/naloxone combination) or

titration/run-in (oxycodone only) regarding efficacy/tolerability of study medication

using a 0 to 3 NAS (1 = titration/run-in, 2 = maintenance, 3 = no preference).

For the global assessment of efficacy, tolerability and preference summary statistics
can then be performed in accordance with the invention for the groupings dose ratio
of oxycodone and naloxone, absolute dose of naloxone and absolute dose of

naloxone given the same oxycodone/naloxone ratio.



conpri ses approxi mately 40 ng oxycodone and 20 ny
nal oxone. The dosage form preferably rel eases the
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i ndependent manner from a substantially non-swel | able
diffusion matrix that, with respect to its rel ease
characteristics is forned fr%?1an et hyl cellul ose and
at | east one fatty al cohol eferably, or
alternatively, the oxycodone nal oxone dosage forns
according to the present invention provide a nean Cnax
val ue for nal oxone- 3-gl ucuroni de of about 2 pg/nL ny
nal oxone to about 4.5 pg/nL ng nal oxone, nore
pr Bf eeadmbodihera el predenfidhvention provides dosage Goﬂnﬁofm&%done and
ng nal oxone.. The above values relate to single d
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manner from a substantially non-swellable diffusion matrix that, with respect to its

release characteristics is formed from an ethyl cellulose and at least one fatty alcohol.

Preferably, or alternatively, the oxycodone naloxone dosage forms according to the
present invention allow a reduction as regards the dose and frequency of laxative

intake compared to a preparation that comprises only oxycodone but not naloxone.

OBD symptoms such as constipation are typical side effects of opioid administration
and typically treated by administering laxatives. However, it is not known whether
distinct opioid agonist to antagonist ratios exist that ensure not only efficacy and
tolerability, but allow also to prevent or at least reduce at the same time OBD

symptoms such constipation.



avoi di ng the necessity of first titrating on an
i mredi at e rel ease oxycodone nal oxone dosage form
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formfor chronic therapy. The above tnmaxval ues rel ate
to single dose adm nistration or steady state
adm nistration in healthy hugﬁn subj ects or patients.
In a preferred enbodi nrent suth” dosage forns conprise
oxycodone and nal oxone in a 2:1 weight ratio.
Thesepreparations are preferably adm nistered up a
total anmount of 80 ng oxycodone and 40 ngy nal oxone per
day. It is particularly preferred to adm nister such
2:1 preparations up to an anount of 40 ng oxycodone
and 20 ng nal oxone per day. Preferably t he dosage form
W@y@@téﬁﬁp@ﬁa tmeﬁO%d%ﬁlqymea cascsculaied ingepgydan
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and i ent rmn er.froma substanti aI. .
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t hat corrpr i se the sane anount of oxycodone, but no

na¢xsmmeof detepminiag thesmesd Sordaxativr irthke anddhe influence of the

ne@%ﬁ%r%@oﬁsﬂn %@éo(r&ﬁ;cg wqﬁl‘rj}ﬁé' {n%glatﬂﬁ‘leg %roqru?eél b%l e&aﬂ%ﬁ“ ;:/al
good, 4 = noderate, 5 = sI ightly poor, = poor, 7 =

very poor). Tolerability can be rreasured in patj ents
usiRpergrbodimentthe Bre?em%nrlela proyities dgeage fersof oxycodone and

f‘”ﬁ’él@%neﬁﬁ‘a[t & a tdaati Wi’tﬁ%&% rrguték% Y a%fle%?ﬂ%

mal nt enance (0XycoO one/ n ? Oxone “Combl nat on)
preferably by at least 20%, more preferably by at least 25% and even more

preferably by at least 30%. Some dosage forms of the present invention even allow a
reduction of at least 35% or at least 40%. The same should apply also for the dose of
laxative intake. In a preferred embodiment such dosage forms comprise oxycodone
and naloxone in a 2:1 weight ratio. These preparations are preferably administered at
up to total amount of 80 mg oxycodone and 40 mg naloxone per day. It is
particularly preferred to administer such 2:1 preparations up to an amount of 40 mg
oxycodone and 20 mg naloxone per day. Preferably the dosage form comprises
approximately 80 mg of oxycodone and 40 mg of naloxone and more preferably
about 40 mg oxycodone and 20 mg naloxone. The dosage form preferably releases
the active agents in a sustained, invariant and independent manner from a
substantially non-swellable diffusion matrix that, with respect to its release

characteristics is formed from an ethyl cellulose and at least one fatty alcohol.



titration/run-in (oxycodone only) regarding
efficacy/tolerability of study nedication using a 0 to
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preference). For the gl obal assessnment of efficacy,
tolerability and preference summary statistics can

then be performed in accordance with the invention for

t he groupi ngs dose ratio of~ ﬁﬁycodone and nal oxone,
absol ute dose of nal oxone and absol ute dose of

nal oxone gi ven the sanme oxycodone/ nal oxone ratio.In

one enbodi nent, the present invention provi des dosage
forms of oxycodone and nal oxone that in terns of

ef Yecaoyhea embodinteatioihe gresént itventigo eslatby tondxiyeoddnd hafoldnhe
of patients and preferably hy nore than_ 70% of
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nabsexwthet rmnst nothbd enmfesed fwithodpawid laddictsyand deng @bukes. g ood

or very good by nore than 60% of patients and

preferably by nore than 70 or even 80% of patients if

t N&n@BPIHE rifidHaled T6ihishdhal Skone ElcorhBindidH Wik bk Rddone is to deter
enbodi nent such dosage fornms conprise oxycodone and

n aalmsg néthenneenfivd pigpangtions byt these optiad deWMrlmhmﬂualsm drug

fera adm n er ed t amu of 80
R R sty et Bl of e ropiariPis
paédrhﬁrh’dn?g’ bphoidra@bRikts Qe d bRtadehTits el RInifigFed2o hatients in need of
preparations up to an amount of 40 ng oxycodone and 20

rrgpana thexanye The pregeny inventiew shontsythatisurpgist pmparm10ns of
B%Icf)ﬁ&r% $hdMa oﬂ%ﬁh&sﬁ 1SJ :ﬁé‘t%ﬁ:ﬂ%ﬁ&ﬁe e‘%‘% ‘Fﬁcacy, that
oxone an rmre prere

anﬁi‘e 2erynwelh Ekakionthe patients] QlSeagHO\ﬁ/Qdi de@ffﬁ:‘aﬁy &’ehtymde effects such as
rel eases. the active ents in a_sustained, invariant
antPnsHPRI{oBRad faxatiug, indakerand el ok the §EmA M doynot lead to significant

no fusion matrix that, with respect to
! {i‘mﬁégie al;‘%}ngﬁgrhg

itsr aracteristics |sformedfroman et hyl
cellul ose and at | east one fatty al cohol.

Subject symptoms of withdrawal (SOWS) in accordance with the invention can be
recorded daily by the patient in a diary and can include parameters such as: I am
anxious; [ have to yawn; [ am sweating; My eyes are watering; My nose is running, [
have gooseflash; [ am shivering; I feel hot; I feel cold; My bones and muscles are
aching; [ am restless; I feel sick; I have to vomit; My muscles are twitching; I have
abdominal cramps; I cannot sit still. These symptoms can be rated by a NAS such as

“0 = not at all”, “1 =1ittle”, “2 = medium”, “3 = strong” or “4 = extreme”.

In one embodiment SOWS are recorded during the first 7 days of a maintenance
phase. The total score (= sum score) of the SOWS items can then be calculated for

each patient and day.



Preferably, or alternatively, the oxycodone nal oxone
dosage forns according to the present invention allow
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| axative intake conpared to a preparation that
conprises only oxycodone but not nal oxone. OBD

synpt onms such as constipation are typical side effects
of opioid adm ni stration anU4§ypicaIIy treated by

adm ni stering | axatives. However, it is not known

whet her di stinct opioid agonist to antagoni st ratios
exi st that ensure not only efficacy and tolerability,
but allow also to prevent or at |east reduce at the

S alfeoriel eifibodBhb i ythp bfesent Suiadtion privides sutainédieddake @osage forms of
i nt ake/ nean | axative dgse devel opnent can be |
c apeisedensandmaloxene thahdenqlilead topsubstantishincesgses ip syumgeores of

b , : . :
QN i AFRRIY el by GG TR LR A0 R By Sy Sincoms
evmrpasients or heplthigduhmas tsulsjestein dgysfeired pabdédimentsuch dosage forms
patients. In this context |a afivgg can he identif.ied

by ORISRy Seriene AR nalpote 1,2 | weieht (00, hesk Brepaiige are

of pderb1YalRididsel Lo & Wik dudEof FPing bxJ@RNE AR 4'Erg
percentage of days with laxation during the last 7

dayaloxene peedayalicis partisulafly prefenréd totadehinigies $uch 2 hpreparations up
addi ti on h er cent age of s whth [axatio urd.n

o sk A 40 Btk UESRRs 8ha I H Rk ionbge B O Preditib] the
Phassag€ fimRd s 64 Appr Gmadly SXHFVIfSxPéoddié SAdAMNNRDHI hARxone
need for |axative intake and the influence of the

pr apsbinarei poeferably ahovbf mecxyapdaneané 20 mesnaloxsme; Ehe dosage form
' le. 1. | i : .
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provi one a

nNamanmst€ronh abultadvinlie néen-swellable diffusibn aayrdx that, Rvith respect to its
| axative intake by at |east 10% _preferably by at
etelqaso gharacigisicyisdprpedyrgm gy eyl pelidese andiatlsast ope fatty alcohol.

nore preferably by at | east 30% Sonme dosage forns of
the present invention even allow a reduction of at
| e¥st andBidr ombadinleatisf thd Piésenthimvention raitestocbxyppdone ahlosone
for the_dose of . . .

dosage forms preparations that preferably, or alternatively, are clinically acceptable

in terms of occurrence adverse events such as e.g. diarrhea.

For the purposes of the present invention, an adverse event can be considered as any
untoward medical occurrence in a patient or clinical investigation subject
administered a pharmaceutical product, including placebo, and which does not
necessarily have a causal relationship with treatment. The way that adverse events
such as diarrhoea are classified, measured and evaluated is described in detail in
example 1 which in this context is not to be construed as limited to the specific

preparation tested.

Elicited opioid-typical adverse events are considered to be nausea, emesis, sedation,

skin reactions, as identified in the Medical Dictionary for Regulatory Affairs



| axative intake. In a preferred enbodi nrent such dosage
fornms conprise oxycodone and nal oxone in a 2:1 weight
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at up to total anpbunt of 80 ng oxycodone and 40 ng

nal oxone per day. It is particularly preferred to
adm ni ster such 2:1 preparat%ﬁns up to an anount of 40
ng oxycodone and 20 ng nal oxohe per day. Preferably

t he dosage form conprises approxi mtely 80 ng of
oxycodone and 40 ng of nal oxone and nore preferably
about 40 ng oxycodone and 20 ng nal oxone. The dosage
formpreferably rel eases the active agents in a
su@VleDRAY, Eliditéa hhloRbnetypicahstRp o deerits arvofsidéred 0 e abdominal
substantially non-swel | abl e diffusion matrix that,

wi P3Ny Eapping apd diardes with thedefmdtionsapplied asdaid;oyt mMgBRA.
froman ethyl cellulose and at | east one fatty

al cohol . Yet anot her enbodi nent of the present

I nSevetityof sueh atdessd effaotsyoan tho neanatd ky asuicsageviich cam be

preparations that preferabl oy alternpatively, do not
" nficaated BE psaning Soqresrraraaiihe ShasrBRRaned At fvent that
hegd duby aMHER e SHIa8CT Saysi A Rcorf 0P RSasRienOPiiPihd rék%gétﬁ/e side-

that nmust not™ be confused with opioid addicts and drug
abeest &5 nabobsenved dveingdhé lastal daysf ascousoinlg ifthe adeanse ¢vent is mild,

conbi natjon.w th oxycodone is to deter abuse..of the .
oSt D2 B et REnE oo o s anit i adErse event s
| Ngbiveted ThisSnédhs EHavBliced 9BToid typRaB¥B/erse\Wvemis ivawhl have a

synpt ons shoul d not occur when ?reparatl ons conpri sing

opmekignuag sin seare ah 42 aila gbeitesinalaxoae Hpigah pdwesjeariould leas to a
paﬁkgﬁ&ﬁngﬂﬁg&§g0ﬁ§ pai n therapy. The present

i nvention shows that surprisingly preparations of
oxycodone and nal oxone with distinct ratios exist that

ensure anal getic efficacy, that are very well |iked by
t hE wrsshentinely fornd thatthginventisauenarations dutinga maintepance phase,

ef { e G HayPstate QRoVidd Al B0 BXalidid oplHidkpidth

t hat at n?ﬁ% Qgsrctr% ?lﬁﬁhe eﬁ% ot | eag&t 0 s‘%lgniOPP)téa{r{}?I verse

wi évedtsaonaipasedrtp tio wgycodone only treatment while severity of elicited naloxone
typical adverse events does not substantially increase , i.e.it is the same or reduced

compared to an oxycodone only treatment.

In one embodiment the present invention therefore relates to dosage forms
comprising oxycodone and naloxone which provide an improved side effect profile,
i.e. during steady state administration, lead to a reduction of severity of elicited
opioid typical adverse events without increasing the severity of elicited naloxone
typical adverse events as measured by calculating sum scores in comparison to

administration of an oxycodone only dosage form.

In a preferred embodiment such dosage forms comprise oxycodone and naloxone in
a 2:1 weight ratio. These preparations are preferably administered up to a total

amount of 80 mg oxycodone and 40 mg naloxone per day. It is particularly preferred



Subj ect synptons of w thdrawal (SOA5) in accordance
wWith the invention can be recorded daily by the
wW@210608%973 n a di ary and can i ncl ude paranet er SPGUEP2086060341

I am anxious; | have to yawn; | am sweating;, M/ eyes
are watering; My nose is running, | have gooseflash; |
am shivering; | feel hot; | feel cold; My bones and
nmuscl es are aching; | am r est ess; | feel sick; | have
to vomt; My nuscles are twitching; | have abdom na
cranps; | cannot sit still. These synptons can be
rated by a NAS such as "0 = not at all", " 1 =
little", "2 = mediunm', "3 = strong" or "4 = extrene".

| ntocudnifigiee slioliEN! piephihtiaficup emrdeaintof 40 gloxgcddons and 20 mg
days of a mai ntenance phase. The total score (= sum
scialexonsier day. Besfgrablyehe desage forBycamprisss anprexiggtely, $0 mg of
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C 0GR nhddri® fHak, %ﬁ?re%echﬁﬁltst 1RMaf i BMb iR &SE Fornled ffom an
preferred enbodi nent such dosage forns conprise

ox¢tbplistuloagandtilensbonre fatty alc@hdl. wei ght rati o. These
preparations are preferably adm nistered up to a total
anmount of 80 ng oxycodone and 40 ng nal oxone per day.

| t Yesandftek embbdimeyit OF 1BE prdset ihvenfioitdlated ®f ox§86dbné ndloxone
preparations up to an anount of 40 ng oxycodone and 20

10 nydefagofasme pprpearatiays thet pretaraily, or pHermabedy;shewme substantial food
cogﬁgkses approximately 80 ng of oxycodone and 40 ngy
of “nal‘oxone and more preferably about 40 ng oxycodone
and 20 ng nal oxone. The dosage form preferably
rel eases the active agents in a sustained, invariant

antP 3erdBReccEiR thednyration aderdetiaeh s defrrmined,py measuring
PRI s, BTBALE, L 4 O RRlied
15 cehdalthp dbemandulgectt eqstticotsaftbatitgle dbscodraiteady state administration. It
has been observed that the dosage forms of the present invention do not lead to
increased pharmacokinetic parameters of naloxone. This is important as it shows that
food will not have a detrimental effect on the analgetic efficacy of the inventive
preparations.
20
A food effect will be observed if the pharmacokinetic parameters after a FDA high
fat meal will be substantially, i.e. to a clinically relevant extent, outside the 90%
confidence limits of bioequivalence for AUC, Cmax and tmax. One way of determining

a food effect is described in experiment 3 which in this context is not to be construed

25  as limited to the specific preparation tested.

In a preferred embodiment dosage forms showing no substantial food effect comprise

oxycodone and naloxone in a 2:1 weight ratio. These preparations are preferably



Yet anot her enbodi nent of the present invention
rel ates to oxycodone nal oxone dosage forns
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clinically acceptable in ternms of occurrence adverse
events such as e.g. diarrhea. For the purposes of the
present invention, an advers$ event can be considered

as any untoward nedi cal occu $2nce in a patient or

clinical investigation subject adm nistered a

phar maceuti cal product, including placebo, and which

does not necessarily have a causal relationship wth
treatment. The way that adverse events such as

di adrhindegedinetccd B3 iafoat offB0aRg beytodotk smddOuag &dlox6ne per day.
described in detail in_exanple 1 which in this context

i sltanpartieplardly profrsred fe gdministensuch d: 1t prepasations aipite pp amount of 40
pr - [ .

o RS BE o et Eng Bt B Picferkilh thMosBi i ompriss
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definitions applied as laid out in MeDRA. Severity of
s usibstadtidhseonesWalabk diffusipematrixsthatewithyrespeetimits celease
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e.g. the last 7 days. A score of O is assigned, if the

respective sideeffect is not observed during the |ast
7 Yatanother smbpdiment af the preset inppeips eelatoetoroxygodane alogone

285 a8 o UES B g
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a maxi rum . sum score of 12 while elicited nal oxone
t ypioagyncsd oad langgidasting fenthedpyventivg dossgefarmstiandppnglpxone, as

9. wbﬁld"lﬁ.‘céxﬁg{ft% Sy hé’sa%_g %gmaéﬁ%ﬁ%ﬂgg%iﬁﬁkievﬁ prevent abuse of

preparatio ring a
the dosage forms by e.g. intravenous application or administration via the nasal

route.

It is highly desirable to have a preparation of an opioid agonist and antagonist that
would provide the above characteristics, i.e. good analgetic efficacy, good
tolerability, improvement in BFI, reduction in laxative intake, no withdrawal
symptoms in patients, no food effect but at the same time would induce withdrawal

symptoms in opioid dependent individuals such as drug addicts.

Experiment 5 shows that an i.v. administration of a 2:1 ratio of oxycodone: naloxone
precipitates withdrawal symptoms in oxycodone dependent rats. Given the
advantages of the 2:1 ratio with respect to the above-described parameters it is
assumed that in view of the data of example 5, preparations in accordance with the

invention will also precipitate withdrawal symptoms in opioid dependent human



i.e. during steady state provide reduced severity of
elicited opioid typical adverse events conpared to an
wW@z20060800Me only treatnent while severity of el PCI/ERI06/060341
nal oxone typical adverse events does not substantially
increase , i.e.it is the sane or reduced conpared to
an oxycodone only treatnent. in one enbodi nent the
present invention therefore-#efates to dosage forns
conpri si ng oxycodone and nal oxone whi ch provi de an
i mproved side effect profile, i.e. during steady state
admnistration, lead to a reduction of severity of
elicited opioid typical adverse events w thout
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al éh d?l'efer‘afbly the1@bdage fermihprzed approdiatedy &(Sﬁigtof oxycodone and
inventign relates to oxycodone nal oxone dosage fqrms
pr &) Eeafingloxong,and meremspisrably about 49 meraxyeodasepnd 2 sig

nonﬁ%{eﬂ‘ﬂe'd%agfe%gn ﬁf‘é‘f&%ly releases the active agents in a sustained,

15  invariant and independent manner from a substantially non-swellable diffusion

matrix that, with respect to its release characteristics is formed from an ethyl

cellulose and at least one fatty alcohol.

A further aspect of the invention relates to the use of preparations in accordance with

20  the invention for human individuals and particularly patients which typically would
not be treated with higher amounts of oxycodone. For example, the 80 mg and 160
mg dosage strengths of OxyContin are not indicated for treatment of opioid naive
patients as breath depression may occur. Similarly, physicians are very reluctant to
treat elderly patients with the aforementioned high amounts of oxycodone. However,

25  the preparations of the present invention can be used for treatment of opioid naive
individuals and/or elderly patients in amounts of 80 mg and up to 160 mg oxycodone
if naloxone is present. This particularly applies for the oxycodone: naloxone 2:1

ratio. Thus, the present invention provides also methods to treat moderate to severe



In accordance with the invention a food effect is
determ ned by neasuring pharnacoki netic paraneters
WG awh/087AUC, crmax and tmaxwhi ch are det er m neRCT/BEP2006/060341
heal t hy human subjects or patients after single dose
or steady state adm nistration. It has been observed
that the dosage fornms of theﬁ(gresent i nvention do not
| ead to increased pharnacokifieti c paraneters of
nal oxone. This is inportant as it shows that food wl|
not have a detrinental effect on the anal getic
efficacy of the inventive preparations. A food effect
will be observed if the pharnmacokinetic paraneters
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nain%%@cb&n@nglo&oﬁ@fa%tomqﬂ 0. These preparations are
preferablyadm nistered up to a total amount of 80 ng

oxycodone and 40 ng nal oxone per day. It is
erred to dmn
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conprises approximately 80 ng of oxycodone and 40
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andalbmmdﬁmﬂvéf&ﬂémjhtsf roma substantially
non-swel | abl e diffusion matrix that, with respect to
its release characteristics is fornmed froman et hyl
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I'ment of t'he present vent ! on
15 ox;ednad@plepalatlmsmf@xycodone and naloxone can be obtained that allow for (1)

efficient and long lasting pain treatment, i.e. up to 24 hours, (2) show improvements
in bowel function, (3) show excellent tolerability, (4) do not show significantly
elevated sum scores for opioid withdrawal symptoms in patients and healthy human
subjects, (5) allow for reduction of laxative intake, (6) are clinically acceptable in
20  terms of adverse events such as diarrhea, (7) do not show a food effect and (8) are

likely to precipitate withdrawal symptoms in opioid addicted individuals.

Experiments 1 to 6 clearly show that particularly oxycodone naloxone preparations
with a oxycodone: naloxone ratio of 2:1 are suited for these different purposes. The
25  experiments also clearly establish that the 2:1 ratio of oxycodone to naloxone is
particularly suitable for achieving the above objections if preferably 80 mg of
oxycodone and 40 mg of naloxone are administered per day. In an especially

preferred embodiment the 2:1 ratio dosage forms are administered at a daily dose of
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nore pronounced and | onger lasting for the inventive
dosage forns than for nal oxone, as woul d be expect ed.
Such dosage forns are particharIy suitable to prevent
abuse of the dosage forns by i ntravenous
application or adm nistration via the nasal route. It
is highly desirable to have a preparation of an opioid
agoni st and antagoni st that woul d provi de the above
characteristics, i.e. good analgetic efficacy, good
t oh@mtuxlytddone lafih O v RRiléxdn8. Btk ratioaderas tode the optimum for
| axative intake, no w thdrawal synptons in patlents
oacfheml%@fs bevendpscribed; offects sRompination dn @ fiuthey peeferred
I

LBt B TR bRaRliohe P ORERN 40 B ol cdBhEor an
adeqmlvaeldent atnount affa ;ﬂlaﬂnacen'acally amf:emahle: sedtoand: 20ag azlorene or an

premgaét ates w t dravval Y‘%ﬁ)’ ox cgd ne . .
deffBRYET! amepat ° Rhapmaqeati t. SHeh preparations ywill

W ﬁll%ferrﬁﬁ? 86tptise th@ ﬁctﬁk%Ciﬂgreéféﬁﬁrehﬁ)%édélﬁh%rﬁﬁBﬁélﬁla'H& nlofi-swellable
assuned hat In view of data of exanple 5

pr apbnan-¢rosise diffusiononatein et wi formedwith mespadtito its essential release

e HRRAAr R R RDRBEERR <t bR ey RSR: ur e of

the 2:1 ratio is that withdrawal synptons are actually
prol ongued and nore pronounced for the conbination

pr Berther, Hersps nesignidicprtbsgraater ivridengecdfdisieesiierts such as constipation
r I t

A e T H R A

opoartintiapepitbrite dfisens theigymascnostenidn becurnd

nal oxone in a 2:1 weight ratio. Preferably these

dosage forms can even prolong the precipitated

Wi FMeE}é@a!m&Mrﬁpltfﬁlé FREBrh Acl 289t S file 18Nt inDHRNAL 2 matrix

synpto
formulation, it is ensured that the agonist, i.e. oxycodone, as well as the antagonist,

i.e. naloxone, are always released in predetermined percentages and that their release
rates do not influence each other. Thereby, abuse of the medicament, which
presupposes that oxycodone can selectively be extracted from the formulation, is
prevented. The formulation according to the present invention therefore disables
selective extraction of oxycodone from the dosage form without the corresponding
amount of the antagonist naloxone, regardless of the absolute and relative amounts of

agonist and antagonist chosen.

Hence, the dosage forms according to the present invention are also suitable for a
method for titrating human patients with a sustained release oxycodone naloxone
formulation. The first step of this embodiment comprises administering to a human
patient, e.g. on a twice-a-day or once-a-day basis, a unit dose of the sustained release

oxycodone/naloxone dosage forms as described above and in the following



addi cts. These preparations are preferably
adm nistered up to a total anmpunt of 80 ng oxycodone

W@ eeeA89ny nal oxone per day. It is particul ar | BCT/EP2006/060341
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preferred to adm nister such 2:1 preparations up to an
amount of 40 ng oxycodone and 20 ng nal oxone per day.
Preferably the dosage forn1cggprises approxi mately 80

ng of oxycodone and 40 ng of-fal oxone and nore
preferably about 40 ng oxycodone and 20 ny

nal oxone. The dosage form preferably rel eases the

active agents in a sustained, invariant and

i ndependent manner from a substantially non-swell abl e

di parbgraplis. IMHerdaftet, it embbdithehtibpkidés the furtlter kb @A &®nitoring
characteristics is formed froman ethyl cellulogse and, .
at Phasmagokinpdicrand pharmacedmaminparametees cliciipd by said forpuilation in

R T
anphgpmatidynamid parpadtesatsapphopaiatd toteansdid patent dn a adpebted
B e B B A B PRSP ion
No}drhitbhérad RANE Phtidnk BRhARMist&inPPumt §os3RY thetfsh & WoPm@S

breath depression may occur. Simlarly, physicians are

v eacgording tor the present timesatior Letdainingmatifferensampunt of bxycodone and/or
af or.enent.joned  hi gh unts .of oxycodone,, However, th .
o BRI S PR o Bk B o S M hpt i mamic
t r gahivBiets P& nOINaAsMctoAVES Ihzﬁﬁt'a‘iiﬁ%lﬂiefﬂo%@f' AyceddiR anil/or
patients in amounts of 80 rrg and up to 160 rr]g )

oxpaexmedn the yndf doge ala previonsly administpied agwpunt i€ g2id phgrmaco-
appl i : €12 0. .Th e s
e g R e S
nocntiatied by fistheeadiping thadgsetof @rycodone!pisd/svhrialdxode uhtlr

could not be treated with conmparatively | arge dosage .
andRmeRriads steadyctiete Rarmecplipefic/pvsmacodyRenitpagameters are achieved

oX S i . .
o EARE Bt “THARE A0 B fhiStanBR P MBS Shtpliodone andior
12flaloxpnean ¢re sustamep reléase dbsage fomeaddoeding ththerpresént invention is

oxycodone and nopst pr&{c erablé/ r% . . . .
ontinued, e.g. on a twice-a-day or oncé-a-day basis, until treatment is terminated.

In a further preferred embodiment, oxycodone and/or naloxone are released from the
dosage forms according to the present invention in a sustained, invariant and/or

independent manner.

This embodiment ensures that, given identical relative amounts, the active
compounds show equal release profiles, independent of the absolute amount present.
Such an independent release behavior provides a wide range of useable absolute
amounts of the analgesic active substance to the physician, given that the optimal
agonist/antagonist ratio is known. Thus, it is possible to comfortably adjust the

dosage for each individual patient, either by a step-wise dosage increase or, if



than 160 ng of oxycodone. This is possible because
nal oxone is present, preferably in an

wW@2006/0800ME: nal oxone ratio of 2:1. In one enbodPCERP20D61660341

10

15

20

25

present invention relates to the use of dosage forns
conpri si ng oxycodone and nal oxone for providing an

i nproved side effect profile e. for providing

during steady state adn1n|st$%t|on a reduction of
severity of elicited opioid typlcal adverse events

wi t hout increasing the severity of elicited nal oxone

typi cal adverse events. As has been already nentioned
above, it has been surprisingly found that sustained

I eh&@ssang) G Rprwise dﬁ@geied@w@rﬁ dbiseabilitg toadjostahedssage fvg the
obt ai ned that allow for % efficient. and | ong | asting
paindividush paant is qxtrémeb/pu%l S medical pojntof yigw.

i nprovenents in bowel function, (3) show excell ent
tolerability, (4) do not shOMIsignificantIy el evat ed

S uTthes astaised] Divangmitand/onindbpkndest reheysrqnfahnsadtive pampeutds, i.e.
and heal t hy hupman sub ects uh%% al | ow for ﬁuct'on of

| a®APIG FERLXOPB T E?fi Fall qogenialie 5‘{156 GO ensures

U e dMtiSHallg A F)ﬁﬁ*n?a\‘,&mcal ]%t@ﬁat}a@&ls%r@dlfcgﬁ gecotdihg #PthB Hvention are
show a fodd effect and are likely to preC|p|ta e

Wi chmmd by wﬂowmdnnmsuﬁmomﬁ:eqamc scethaf ngh patihng bempliance is

o e RS re PeBuP: RERt g Bing Tkidhallen e physician

NajoEpRe tHe&io'saneCﬁ)r dividia® pstitntse Prégiiratiohs a6cdildihf @ #Rtinvention
pur poses. The experinments also clearly establish that

t h@nableluSp VeI bibad sapee samaetnscHalthsceigable sbypdute amgpags jof the
pr e v agﬁn;)&gtaﬁ%gh %%{élfg%/hgagglgigﬁye ?%%ﬁhé %Pgn éifter lonrgeterm

ar stomags) becsihe effective iwitbgtual Rlcase PoOARS] aI ly pr ef erred
enbodi ment the 2:1 rati o dosage forns are adm ni stered

at a daily dose of 40 ng oxycodone and 20 ng nal oxone.

Thi e r
B TR s
pr plﬁafmamlhtlcally acceptable salt thereof and/or naloxone or a pharmaceutically

acceptable salt thereof means that pharmaceutically active substances are released
from the medicament over a longer period of time than they are known from
formulations for immediate release. Typically, an immediate release preparation will
have released substantially all the active ingredients within approximately 30

minutes if measured according to the USP paddle method.

In a specific embodiment of the present invention, the dosage form release is
between 25% to 65%, preferably between 30% to 60%, more preferably between
35% to 55% and even more preferred between 40% to 50% of oxycodone or a
pharmaceutically acceptable salt thereof and/or naloxone or a pharmaceutically

acceptable salt thereof after 4 hours.



enbodi nent the inventive preparations may conprise 40
ng oxycodone or an equi val ent anount of a

Wpbaoastoeuti cal |y acceptable salt and 20 ng naPORBPI0OE060341
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an equi val ent anmount of a pharmaceutically acceptabl e
salt. Such preparations will preferably conprise the
active ingredients enbedded 'r a substantially
non- swel | abl e and non-erosive diffusion matrix that is
formed with respect to its essential rel ease
characteristics by ethyl cellulose and at | east one
fatty al cohol. Further, there is no significantly
greater incidence of side effects such as constipation
whOeter ¥aeifit ciabotibits bemexwmheﬂl réiste Ifd ddvage fenls thyt aslease
concentrations as a result of an initial rapid rate of

ri BEween 10ve tpil ofeepretsrabln betaers s Hde dPO%rorgRreterably between
paéé%%‘ R Hl%réjlgé?egﬁal{r Bétg)e ?‘%d:b RGod Bet%@n 85% to 90%
resent “invention is a matrix formulation, it

e nsnbea!weetdﬁﬁ% tdﬂ@S%@cﬁ nxysdo,dohe eu: a phaymachmﬂeall}ea:cmhlble aalt thereof

the gntagoni st, i nal o s rele din
0BG O PREEEGCA Y GeorRabIe PR oS PEEC B pulF e

dopR@drrddmbbRashtE8CMRe HdRtion AIBSTERY to prepaaticHs thitGelease

medi canent, whi ch presupposes that oxycodone can

s ebpproxivetely 8@Yocanpreximettly 839 appeoximately 20% on appreximately 95%

GO R ap AT o el eb BB PRUATe Pl R Rbpe or e

Oxmﬂﬁé@ti&ﬂ%&bﬁa&@ S@Agthetdr BT § Rsusé. t he
correspondi ng anount of the antagoni st nal oxone,

regardl ess of the absolute and relative amunts of

ag . S 0

o RBbc3ind % uRTh 2B dosf R Bl of R laubi o IR ERE or
f oénsarasrich @@lusftﬂhed telldasé bNMbe ActiNRICopgiousdy fomithdpr@paration or
sust ai ned rel ease OX K codonge_nal oxone formul ati on, The

f i @%selg%f%@ a5¢ desgnatedasgefarisiormulahions, swshaingdFelspag fopmpigtions or
1%1&1 g@ﬂelgﬁé kShlatond .- A%Br(ﬁn%ﬁ tﬁﬁ iRel@dn ?ﬁe easei of the active
ay ba

on e- a- sis, a unit dose e Sust i net ease
compounds preferably occurs in a pH-independent manner.

According to the present invention, the term “substantially pH-independent” means
that the difference, at any given time, between the amount of oxycodone released at
pH 1.2 and the amount released at pH 6.8 (when measured in-vitro using USP Basket
Method at 100 rpm in 900 ml aqueous buffer), is 20%, preferably 15 % and more
preferably 10% (by weight based on the total amount of oxycodone or salt thereof in
the dosage form) or less. The same applies mutatis mutandis for naloxone. A release

value at a distinct time point is typically based on the average of five measurements.

Further, according to the invention, the term "sustained release" refers to the release
of active compounds from a medicament over an extended period of time. It does not
imply the controlled release at a defined place; therefore, it does not mean that the

active compounds are either released only in the stomach, or only in the intestine.



oxycodone/ nal oxone dosage forns as descri bed above and
in the foll ow ngparagraphs. Thereafter, this
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phar macoki neti ¢ and pharmacodynam ¢ paraneters
elicited by said fornulation in said human pati ent and
determ ni ng whet her said phag coki netic and/ or

phar macodynam c paraneters arfe appropriate to treat
said patient on a repeated basis. The patient is
titrated by adjusting the dose of oxycodone and/or

nal oxone adm ni stered to the patient by adm nistering
a unit dose of the dosage forns according to the
present invention containing a different anount of
oxycodone and/or nal oxone if it _is determ ned that
salCPRRE I KN YRLIPR, ‘dRdeperdenbieleastapeans depjraiMimcthe presence of

Pakalas Rzl}éa&f cBtpotis! £ QBYth%rab&ﬁh GfHoDh{!

dose o% oxyco one”and/ or naFoxone I'n t e unltgghg ngmund
a qbases\not)urﬂuynadhe rulesdsepmﬂilamfmhﬁ othér ammupdlsasromhmhe release

k| ne har mac nani ara e deeped ;

ER ok SherEonIPOpSes AshApLchaBeRe Fokbsg formt AL formulations
adhéé%l;dlﬁ@tJ tﬁ@ i@ GorPfuchiH FRABARIAN M Qte l'%ﬂa%? RSind&ehdlent of
appropriate steady-state

p hthe i oitue; dor whlph alermkee@yla meamrghroanﬁtlemocmcaon process. The
th 1
AR Eprbn oo R btk it TR EimheS A fogpH values <7. The

nafe@éﬁ@é‘ﬁrdﬁﬂb 6ﬁl@1e§$bgéeﬁhﬂ6ﬂlsrd%ﬁﬁ&§® tHe Shidige o tH¥ release of the active
accordi to the present invention is continued, e.g

oncempaying droan theyfoapulatinnewih time, withitke ameunt of @aqbalcm@ompound
is L r

oniFLBEBLR il Bl G e ool EE B BBt o
forrrs according to the present invention in a

sust ai ned, invariant and/or _ jndependent_nanner._ This

beirelqase profdsmay be determiged by knowem testsaPrefesably s the release of the
or O(#f% %omb ddg‘“ﬁtdn’{ & sﬁ&@&i‘%ﬁj&sig&wﬂﬁﬁ%‘ lis i bgf the Basket

pendent o te amount pres
SuMet}md acmi'dpgrtdéIStP atpHeh2 er pHaY with HRRI(V.i des a w de
range of useabl e absol ute
E.g., this means that the release profile of oxycodone observed for an
oxycodone/naloxone-combination with 12 mg oxycodone and 4 mg naloxone does

not differ from that of a corresponding preparation with the same formulation

containing 12 mg oxycodone and 6 mg naloxone.

In particular, independent release is of interest if the release profile of preparations
having substantially equal compositions is compared. Preparations of substantially
equal composition have different amounts of the active compounds but are otherwise
basically the same with respect the components of the composition which essentially

influence the release behaviour.



anounts of the anal gesic active substance to the
physi ci an, given that the optinal agoni st/antagoni st
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adj ust the dosage for each individual patient, either
by a step-w se dosage increase or, ifnecessary, a

st ep-w se dosage reducti on. %?IS ability to adjust the
dosage for the individual patient is extrenely useful
froma nedical point of view The sustained, invariant
and/ or i ndependent release of the active conpounds,

i .e. oxycodone and nal oxone or pharmaceutically
acceptabl e salts thereof, ensures additionally that
phBIgTEL®dtabowd- mpm&mﬁd@tépafmong adwonared Cwith ithofitsOpiepsration
invention are characterized by a | ow adm ni stration

f r @aa@mg 15 meraryeodong angh 4 mesirloxangand hesecond preparation

" Qg [k 35BS oBd B AHORAS) BAF B baiioh pidVided that

i nthey ihalveaﬂhe pahe trtdlsveightewdl arovie Sorathe samié redeaso ptotfide for
|nvent|on e use a broa e with respect

| Ot Rl okgEs 1Y Eliefiat & 1Bp nalEonA A T eplated by a
COSRRMIA ANk RRRUlSioh Bk t}&ﬁ%ll?Qi'bbé’ﬁot‘iﬁ’f‘m%‘ﬂr%rel%é(s%rbehakur

after long-term storage, becont effective wth equal
reI ease profiles. According to the present inventi on

2 TRpaR R Thor VSRR R RERBORR of the e ompound

Y hﬁhﬁﬂﬁ@l@ wio Bodaby forfifs AIptratl fepibd by BRuBncEBMA S dsbéttial for the
phar maceut i cal % active substances are rel eased from

t hee m@b@aﬁmr obthe formylainge suches eyl efllulosgemr e Hatty alpehpl,
ar &fé %}é@s rtﬂéqefle%gyé}{%(’ oﬁpfh %E:cdrmﬁlgé %(?eger?&e%?feef%ase is
e pr eparati ave

r ejne&sﬂﬂy provédedrtlyl dushge fatths t}iaehmtdlﬁfaenﬁm@ﬁhtsadﬂtbe active
Wit hin apprOX| mately. 30 m nutes if peasured accordin
t ocQmROuUndpb %@P@e%%@enthah onatdepst hignly simtefowitie FRspest to the

AT UGN A G 0 rins

noo£thp sahe toddd Iweighe taveeeompared).

According to the invention, "invariant release behavior" or "invariant release profile"
is defined so that the percentage of the absolute amount of each active compound
released per time unit does not significantly change and remains sufficiently constant
if the absolute amounts of an active compound is altered. Sufficiently constant
percentages mean that the percentage released per time unit deviates from a mean
value by not more than 20%, preferably by not more than 15% and especially
preferably by not more than 10%. The mean value may be calculated from six
measurements of the release profile. Of course, the amount released per time unit has

to satisfy the legal and regulatory requirements.

For example, this means that given an oxycodone/naloxone combination of 12 mg

oxycodone and 4 mg naloxone, during the first 4 hours 25% oxycodone and 20%



35% to 55% and even nore preferred between 40%to 50%
of oxycodone or a pharnaceutically acceptable salt

W b@sesfo7and/ or nal oxone or a pharmaceuti cal | yPCT/EP2006/060341
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acceptable salt thereof after 4 hours. O her specific
enbodi nents of the invention relate to dosage forns

that rel ease between 70%to 0% preferably between
75% to 100% nore preferably’between 80%to 95% and

even nore preferably between 80%to 85% between 85%

to 90% or between 90% to 95% of oxycodone or a

phar maceutical ly acceptable salt thereof and/or

nal oxone or a pharnmaceutically acceptable salt thereof

af hfloxdhelapdifeteasdd. dif eer 3§ c edon0/MaltR 6hS carhbihdtéon dovess 2Anmg
also relate to preloarati ons t(I)ﬁat rel ease aBproxi rratel_ﬁ
809%ycagoneand g mplogeng, agyp 2% aacedanegnd28ye naloxone will be
apfé‘i&ééd;@&ﬁ%@@ ﬁi’/% thog.;gY‘iﬁ’g?lﬂ%a%s tRe BRAIHTRGHHHOE BE Ibre than
acceptabl e salt thereof and/or nal oxone or a

p h20% e theaad dnywabied ehichibh ¢his axamplh ér 2596 oafdodonBand 20%
hour.s. cording to the invention, dosage forns or

f oPAIP¥EY-ons of nedi canents that ensure such a

sust ai ned rel ease of the active conpounds fromthe
preparation or dosage formare designated as retard

f oAsolitlined oy thesindepandent relehssdwbatfior, myadantaeleassris of particular

prol onged rel ease f.ornul ations.  According to the

ARG regar g o B ind FF0RSSH it Apired. Such

Pr plefarakibly diFree With rbdpeét B thd AAGRE BEMRlaciv¢ipounds, but are of the
According to the present invention, the term ) )

" ssamea efrit least Righlmsimidps sempesition withrespeeide thewglease-influencing

di : i ve ! h .
oxHEERES orfle ARrior b iy, BE MRSk i g B b B n acive
at c@hpdund willibe repiacd byahe amowntiof @ phaingeliitidl Beflektipient which
Met hod at (100 rpmin 900 m _aquequs, buffer), is 20%

pr €98 ﬁl@bﬁlibstfstla)fYawauWéhepw&a& bghayiof gbthepyengatignt Such a

b . . .
PGB8 opipfins A R lachloc KRR SO0 Gpit) Ailtin PRERARbutcal
nmupm@patatiorso rThe pleson skilled\irr the @astae well aware that invariant release may

not be provided by preparations in which the difference in the amount of an active
compound is replaced by substances that are known to essentially influence the

release behavior of the preparation, such as ethyl cellulose or fatty alcohols.

According to the invention "storage stable" or “storage stability” means that upon
storage under standard conditions (at least two years at room temperature and usual
humidity) the amounts of the active compounds of a medicament formulation do not
deviate from the initial amounts by more than the values given in the specification or
the guidelines of the common Pharmacopoeias. According to the invention, storage
stability also means that a preparation produced according to the invention can be
stored under standard conditions (60% relative humidity, 25°C) as it is required for

admission to the market.



value at a distinct tinme point is typically based on
the average of five neasurenents. Further, according
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to the rel ease of active conmpounds from a nedi canent
over an extended period of tinme. It does not inply the
controlled rel ease at a defi§§d pl ace; therefore, it
does not nean that the actiVve® tonpounds are either
rel eased only in the stomach, or only in the
I ntestine. According to the invention, "independent
rel ease" neans that, given the presence of at |east
two active conpounds, a change of the absol ute anount
of Aocrdingn® th¢riflvehtion, "Reradestdbleng ¢tiindatabdd" @lsdaneans that after
profiles of the other c ounds so that the rel ease
pr ¥pTage yndgr Sfaﬁéarémaqhtl%%e afire componpds shewglease nrefiles as they
dog36 JpBh %m%ﬂla{eoﬁswlﬁfohpﬁéragg Cﬁwdrﬁﬁigttg tHellfivention, the
invention such an 1n dent ease avior Is
[ nathpissiﬂlerﬁucnfatibhnawiﬂrlrespémeao thieoeleadei profile laee arhakz&maed n that the
measured, or .of the praductio roces
BRR Aty i e ais iogitiss by B6 s T 2%, Bfeterablygio more

- fhan [19% id 4FLHEE preférably o fldtEBaR 10 r’/67‘¢\>M}{3re%ec’f & aelﬁéafh value.
behaV|or IS deflneé)as t He change of the rel ease of
t h€hameaw valyospelentitdd womisixeméasnrements afrthevieldase prodile.
with the anmobunt of each active conpound rel eased
provided in percents of the total anount of the active
COoSfeeapRGtabiifif i W Bétefnhihed PRhelFaddRMERbD 86tolding to USP at
known tests. Pﬁg%erab t he rg?ease of the active s
copddvhwghHPdG.a sustalned rel ease formulation is
determ ned by the Basket Method according to USP at pH
1.2 or pH6.5 with HPLC. E.g., this nmeans that the

r eAeaﬁ'&mgl’t@ﬂid invetion xy todawellablistor'sdbdtaitialli non-swellable"
élcodone/ nal oxone- conbi nati op wiith 12 ng oxycodone

fysiog madrid sgh@aigdermelation for athihharelease opthegetive

t
LSGRRREEL MR P 1 oS 8T R in o

pamiatrcu(particularig ep thregdgtsiotogicah8eids sf thi relavant ésgetisfted inghe

re%ggggsgr£5fle of preparations

According to the invention, the term "substantially non-swellable" diffusion matrix
also refers to a matrix whose volume will increase by approximately 300%,
preferably by approximately 200%, more preferably by approximately 100%, by
approximately 75% or by approximately 50%, even more preferably by
approximately 30% or by approximately 20% and most preferably by approximately
15%, by approximately 10%, by approximately 5% or by approximately 1% in
aqueous solutions (and particularly in the physiological fluids of the relevant target

sites in the patient’s body).

Preparations produced according to the invention can be applied orally, nasally,

rectally and/or by inhalation for use in pain therapy. According to the invention,



havi ng substantially equal conpositions is conpared.
Preparations of substantially equal conposition have
waledobeswms anounts of the active conpounds butPGEF/EBP2006/060341
ot herwi se basically the same with respect the
conmponents of the conposition which essentially
i nfl uence the rel ease behavigur.E.g., if the
above- nmenti oned preparations Are conpared (with the
first preparation conprising 12 ng oxycodone and 4 ng
nal oxone and the second preparation conprising 12 ng
oxycodone and 6 ng nal oxone) both preparations,
provi ded that they have the same total weight, wll
pr patesteral applichiorsiB et émlivgsd: H3pediallyeprefired iy s faminiatidn dor oral
nal oxone if the difference in the nal oxone anmount is
r epfiPdi€@dPhy a conponent in the fornul ation that
typically does not influence the rel ease behavi our.
The person skilled in the art is well aware that if
t hb arecmtiodoherithexyacdaneand/onpaloreche are plesatt in the dbsapedorm in
fo&gﬁkﬁi%feg i s replaced by a substance that is
3 es the,fre¢ B3set he rel ease behaviour of the
formul ati on, such as ethyl cellulose or a fatty
al cohol, differences in the rel ease behavi our may
ocluan alEmagive preferpeshenebadimenteaxysodenepndfos maloikgne are present in

0 RS WO L Mool ] Pl AR e e

at Ple@afdd sRitgbdniprideMinkealivd HydrdcBRpRIe] sulfatel BRUFAENRAARN, Sitrate,
that essentially influence the rel ease behaviour

10 ( g¢itrats, bitratrate ophagpkate, anplates malpate duideobromide, hdreiedidgy marate,
COgB@%ﬂpm1€ﬁ§ﬂ&9ing to the invention, "invariant
rel ease beHaV|or' or "invariant release profile" is
defined so that the percentage of the absol ute anount
of _each active conpound rel eased per tinme unit does

noFughegnit fsiRrefREreq thah B ggonisids PesrentiR cXqep§ plcihe Aptpgonist. The
CoaRl s tgé a@&fsft ?sb&e‘i’ine{l Ba AR hSaRburt3e ﬁfetdn‘ft%o?r%?;&*{ﬁ@

is altere iclently constant percentages
15 t haritagdmést peaserdnt dgpacondbliredoe hreparation r& he ek tendsfithaéxesss of the
fr (%11101% aré%glgt is usually given in terms of the weight ratio of agonist to antagonist.
Preferred weight ratios of oxycodone or a pharmaceutically active salt thereof and
naloxone or a pharmaceutically active salt thereof are 25:1, 15:1, 10:1, 5:1, 4:1, 3:1,
2:1 and 1.5:1.
20
Further, it is preferred that the dosage forms according to the present invention
comprise from 10 mg to 150 mg oxycodone or a pharmaceutically active salt thereof
and more preferred from 20 mg to 80 mg oxycodone or a pharmaceutically active
salt thereof and/or from 1 mg to 50 mg naloxone or a pharmaceutically active salt
25  thereof and more preferred from 5 mg to 20 mg naloxone or a pharmaceutically
active salt thereof per unit dosage. In other preferred embodiments of the invention,

the dosage forms or preparations may comprise from 5 to 50 mg oxycodone or a

pharmaceutically active salt thereof, from 10 to 40 mg oxycodone or a



val ue by not nore than 20% preferably by not nore
than 15% and especially preferably by not nore than

W@ os/084923 mean val ue may be cal cul at ed from si RCT/EP2006/060341
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measurenents of the release profile. O course, the
amount released per tinme unit has to satisfy the | ega
and regul atory requirenents.ngr exanple, this neans
that given an oxycodone/ nal ©X0he conbi nation of 12 ng
oxycodone and 4 ng nal oxone, during the first 4 hours
25% oxycodone and 20%al oxone are rel eased. If the
oxycodone/ nal oxone conbi nati on contai ns 24 ny
oxycodone and 8 ng nal oxone, again 25% oxycodone and
20phdrmbesutiosilyadtive balt thetcod Sesn dsine B mighxybodost ofa
hours. In both cases the deviatigon will not be nore

t heprpgoguticglly agtive seihthereaf apanprpriEltealn2Q Aigoxycedasror s

252 9 X td
 ALBAEARRAR, Rile AP ROk Bl AP iy oy
paslse carhprisei fidme  ée #0 inig 1 exypme ar b phamelcewidaly activeasalt yhereof, 5

equ CO sition gre conpared. .Suc reparatjon
i A PR PR TR OB Y St FEOBGE 10 8 20 me naloxone
COFRURNIRDsadeYr adhBrricelifii@ ABv altdherbs@St hi ghly

simlar conposition with réspect to the
rel ease-i nfluenci ng conponents of the preparation.

Typi cal the di.fferen in the nt of an activ

e oS5 Tebon rebgebon SRR op  mb BreliTabiR pe et dShge rms or
phivriRkeighd Mmaccordgiide vEMCihR iMRintivMITER eé;%&ﬁqlllyqireferred that the
substantially influence the rel ease behavi or of the

pr épragafarmg aredppsed en pHabstantially nembwelleblgdisisionmmpatiie

| actose, which is a typical filler in pharnmaceuti cal
preparations. The person skilled in the art is well
avBreferihia) mathixandteridls fozldesspe fomys dvodbrdig torthyprdssht bwention
preparations in which the difference in the agount of .
anCYBRTISPobERsIH batgd o8 ethy) relludesepyyith gl egltudasebring agegpecially

e et SSTRT ey BIOHRRC RaFiob e B e PP P btith ar

al awiilabls .on the market under the trademark Ethocel Standard 45 Premium® or

Surelease®. Particularly preferred is the use of ethyl cellulose N45 or of
Surelease®E-7-7050.

It is particularly preferred that dosage forms according to the present invention
comprise ethyl cellulose and at least one fatty alcohol as the matrix components that
essentially influence the release characteristics of the matrix. The amounts of ethyl
cellulose and the at least one fatty alcohol may significantly vary so that preparations
with different release profiles may be achieved. Even though the inventive
preparations usually will comprise both of the afore-mentioned components, in some
cases it may be preferred that the preparations comprise only ethyl cellulose or the

fatty alcohol(s) as the release determining components.



According to the invention "storage stable" or
"storage stability" neans that upon storage under

WG t@adsnods condi tions (at | east two years at r ORGA/EP2006/060341
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tenperature and usual hum dity) the anounts of the
active conpounds of a medi canment fornulation do not
deviate fromthe initial annéfts by nore than the

val ues given in the specifitétion or the guidelines of

t he common Phar macopoei as. According to the invention,
storage stability also nmeans that a preparation
produced according to the invention can be stored

under standard conditions (60%relative humdity, 25C)
asDosage Fonid iac&stdinee withnths sriventidromain €urther comprise fillers and
mar ket . Accqording to_the invention, "storage stable" or

" t Rqitionah pbstanggss gickes gEANURENE gids ubEeais dres, Hawing agents and
st g?ﬁgxgonditions the active conpounds show rel ease
profiles as they would upon i medi ate use w t hout
storage. According to the invention, the adm ssible

fluctuations with respect to the_releas rofile are .
e Eiigen o saochaoos Riarelits BFH e g ARLYalsay mitorayStalline
unidiuidsd Cetiatoss sBYarRRolBE Sus@soffidl oPRBhRGIA Ny sdfuble calcium
nore than 15% and especially preferably no nore” than

10sats like calciupgydmgenphoaphnte dicaidivre- orMnigalnkunphesphatmay be used
cal c$1]111at ed fromsix measurenments of the rel ease

pr&F e Storage stability is preferably determined by

t he Paddl e Met hod according to USP at pH 1.2 with

HPLC. According to the invention, a "non-swellable" or

" sBogdenenay bgusedns giaplagipg eid. di f fusion matrix is a

matri x formulation for which the rel ease of the active
conmpounds is not influenced (or at |least not to a

r eHeghtyrtlisperse sitiya QVerssikd), talk@ingfcotearohthaghesium oxide and
(particularly in the physiological fluids of the .

r eT@gngsium stegfate orjcplelim preargie Mgy prafrrably Beused as flowing agents or
ACRBHQ&?? to the invention, the term"substantially
non-swel T'abl e" di ffusion matrix

Magnesium stearate and/or calcium stearate can preferably be used as lubricants.
Fatty acids like stearic acid, or fats like hydrated castor oil can also preferably be

used.

Polyethylene glycols and fatty alcohols like cetyl and/or stearyl alcohol and/ or
cetostearyl alcohol can also be used as additional substances that influence

retardation.

If fillers and additional substances such as dyes and the mentioned lubricants,
flowing agents and plasticizers are used, care has to be taken that according to the
invention only such combinations together with the matrix forming substance and/or
the matrix forming substances are used, which ensure in vivo parameters of the active

compounds in accordance with the invention.



also refers to a matri x whose volune will increase by
approxi mately 300% preferably by approxi mately 200%

wWorere/ognoes er abl y by approxi mately 100% by PCT/EP2006/060341
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approxi mately 75% or by approximately 50% even nore
preferably by approximately 30% or by approxi mtely
20% and nost preferably by a&g;oxinately 15% by
approxi mately 10% by approx?hately 5% or by
approximately 1% in aqueous sol utions (and
particularly in the physiological fluids of the

rel evant target sites in the patient's body).
Preparations produced according to the invention can
be applied orally, nasally, rectally and/or by

i nhal ation _for use in pain thera?y, Accordin%@to the
i n{ddithess additionsl cepppneninef the foranlgtions will preferablydg chosen in

Es flia%é}ythglr tﬁé RliERd Iﬂ%ﬁ)@f&&%@@h@%hé}gc 08¢ £4 %tglrltially non-water-

applicati‘on.” I'n one enbodi ment, oxycodone an
nabmonarsufferawellasde and hon-tlosive dffigeorf matnixi n f or m t he
free base. In an alternative preferred enbodi nent,
oxycodone and/ or nal oxone are present in the dosage

f OARRdrBink 36 MeAnPFOABE RUsh&yprafere@ PR ®RAde forms comprise
derivative, and the 11ke. PreP%rred salts conpri se,

i netbylcellulase sughl apethyloelldlose BNgb oabuercldase®) Ef &7€30 as a matrix-

tajtrate, .njtrate itrate jtratrate hosphat .
P IR st Ryl R A AR B it B R R IR pyubricant,
S UReloB@ALfiliGnl PBvidbkeas Fiahilating 4ifl. i s preferred that

the agonist is present in excess of the antagonist.

The excess of the agonist is defined based on the

anﬁlu&,}e rggﬁbotdp'gen%,%g dg&égggnr?&c%n@i@%?&%&tt tl eﬁﬁ&%oﬂtﬁns

t he conbi nat I 6’ preparati on. € excess

of otyredonw iaiaf ad@unt Srrespondingatol 20 rgg wshydrdustogyemlont t he
wej ght ratio of agoni st to antagonist. Preferred

wnehyHechlenide, andpalgxgnednan amgpntLopiesnand g e il 0 ang gnhydrous
aCﬁéleon%quHrotcHﬁﬁﬁg.f F8lose dosage forms containing 20 mg oxycodone

hydrochloride and 10 mg naloxone hydrochloride it is especially preferred that the
retardant materials are selected from ethyl cellulose and stearyl alcohol. In some
specific embodiments, such dosage forms contain at least 29 mg stearyl alcohol or at
least 29.5 mg stearyl alcohol, or even at least 30 mg stearyl alcohol. Preferred
amounts for ethylcellulose in dosage forms according to this embodiment are at least

8, or at least 10, or at least 12 mg ethylcellulose

In other embodiments, the dosage form contains oxycodone in an amount
corresponding to 10 mg anhydrous oxycodone hydrochloride and naloxone in an
amount corresponding to 5 mg naloxone hydrochloride. In this embodiment, it is
also preferred that the retardant materials are selected from ethylcellulose and stearyl
alcohol. Preferred amounts for ethylcellulose and stearyl alcohol in dosage forms
according to this embodiment are at least 8, or at least 10, or at least 12 mg

ethylcellulose and/or at least 20, or at least 25, or at least 27 mg stearyl alcohol.



nal oxone or a pharmaceutically active salt thereof are
25:1, 15:1, 10:1, 5:1, 4:1, 3:1, 2:1 and 1.5:1.
wo-nobhg973 it is preferred that the dosage for nBCT/EP2006/060341
according to the present invention conprise from 10 ng
to 150 ng oxycodone or a pharmaceutically active salt
thereof and nore preferred from20 ng to 80 ny
oxycodone or a pharnaceuticaﬁﬁy active salt thereof
and/or from 1lng to 50 ng nal oxone or a
pharmaceutically active salt thereof and nore
preferred from5 ng to 20 ng nal oxone or a
pharmaceutically active salt thereof per unit dosage.
In other preferred enbodi nents of the invention, the

dosage forms or greparations may. conprise from5 to 50 .
nglostheraueisered empodiRenisatbe dosagsifosmsaccoilingtg the present invention

t hﬁ&ﬁﬁfl oxyddddh P’J &noaré&m'[rgoﬁ%%%ﬁ&t?ﬂgg g)o%b’y m]graghnYdfgust %xy§8done

apharmaceutically active sa
nghydegchdelidecandraboxphe imacandunt adirgspanding @ 2k ahhpdreud

or roxi mat .,20 . oxycodone or a pharnmagceytical l
5 acRRPEPTE I ArCRIoVidS  A2Rine e P AaLASRAP e ety loctdd from
' né’tﬁyfgbmnomcﬁieaﬁyll l%%ﬁbll. SR i MbddihRnt %é’%sE?éoﬁiélgﬁ‘ﬁBeferably

or a pharnaceuticdlly active salt thereof, 5
nat@tain et lgastd2 phg omatleast i2d amg, wr atleast 86 sag ¢thylnelhdore, andfor at

10, t 0] nal o e_per it dosage or .a

oS dTb Al o abnd &+ ab e S grrSaifonol. Bitsgied amounts
r eforlefhdidellilob®inadsadd oRss ARrdihetethalimbodeneti @tk Adeast 8, or at
dosage forns or fornulations in accordance with the

10 i nleasitli0oer atjlgast B2 mgwthsilesliulospr ef erred that the dosage
forms are based on a substantially non-swell abl e
diffusion matrix. Preferably, matrix materials for

doBagsge ffornisin accsrdahice @vithathe itvepti@s&imtbel prodited tike all common
conpri se polyners based on et,h%l cellulose, with eth

yl, .
c eflosage famg ayhigh, impranciele; arp pyjitasicsiop Fetardating foppplations dand which
Es iRlthymBs ' ' po!
b o B ¥ DA R B AR e ROl E€, AT done and
15 Et doxineSinsacdandaneéSvillr thiinneftipn. dispecially suitable are tablets, multi-
layer tablets and capsules. Additional application forms like granules or powders can
be used, with only those applications forms being admissible that provide a sufficient

retardation and a release behavior in accordance with the invention.

20  Pharmaceutical preparations may also comprise film coatings. However, it has to be
ensured that the film coatings do not negatively influence the release properties of
the active compounds from the matrix and the storage stability of the active
compounds within the matrix. Such film coatings may be colored or may comprise
an initial dosage of active compounds if required. The active compounds of this

25 initial dosage will be immediately released so that the therapeutically effective blood

plasma level is reached very quickly.



Surel ease(r). Particularly preferred is the use of
ethyl cellulose NA5 or of Surelease(r)E-7-7050. It is

w@a006i08%9rar |y preferred that dosage fornms accoPCi/EBRIDE060341
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the present invention conprise ethyl cellul ose and at

| east one fatty al cohol as the matrix conponents that
essentially influence the rel ase characteristics of

the matrix. The anounts of e@ cel lul ose and the at

| east one fatty al cohol may S|gn|ficantly vary so that
preparations with different rel ease profiles may be

achi eved. Even though the inventive preparations

usually will conprise both of the afore-nentioned

C OPRaACd Sicall prepsapations a8 prelintindiR ¥taes therbewhil atdiatactdrdance
preparations conprise onkgbethﬁl cellul ose or the

f awith thy 1@8%109§}m 88 pragce “eR PRk flewn granulation. A
" oPRRIRAR0AR0E i A6 PRARIAPEA LR ERnbbl WIf et covin

substha gmsless@ndth@rgﬁeaadj embodigeat ©she pm&motma roif granules by

SYE@B%&) g’}lﬂ}ﬁn@g[!@gem l 325}}@% I Gng alﬂ]% Llﬁae granu'les may then be
hy gie@led $th %5% APl &S RGhY §§p’i‘b% aﬁ@a&ﬁﬁéﬂéﬁ AtRtanb& dndipP&®dures. The

sugar al cohol s such as sorbitol or mannitol,
popsrsi skivllesl io dhecartiis familiag whithkgranulating technology as applied to

cal.ci um sphat e, dicalcium or

trpmnéf%’%ﬁﬂgg‘gﬁgfgﬁay be used as fillers. Povidone

may be used as granulating aid. H ghly-disperse silica

(Aerosi | (r@) tal cum corn starch, magnesi um oxi de and
Brodu¢tinn afipharmaceutégal p@lp@ﬁauﬁm%@rdmlaﬂ@aﬁwagw dresgadbvlich are in

be

st %éaé?’g e@eZVrYJiP% i n?lgﬁ’?nﬁ}z Peara %échglﬁﬁg?e? %Q@?@ %&Uantageous

usBrorepréfetred embbﬁmeﬁaphmmeﬁ&al préparati@iror prélimidaryGiages

fats li ke hydrated castor oil .can al so preferably be
thereof are produced by melt extrusion with co- or counter-rotating extruders

comprising two screws. Another preferred embodiment is the production by means
of extrusion, with extruders comprising one or more screws. These extruders may

also comprise kneading elements.

Extrusion is also a well-established production process in pharmaceutical technology
and is well known to the person skilled in the art. The person skilled in the art is
well aware that during the extrusion process, various parameters, such as the feeding
rate, the screw speed, the heating temperature of the different extruder zones (if
available), the water content, etc. may be varied in order to produce products of the

desired characteristics.

The aforementioned parameters will depend on the specific type of extruder used.
During extrusion the temperature of the heating zones, in which the components of
the inventive formulation melt, may be between 40 to 120 °C, preferably between 50
to 100 °C, more preferably between 50 to 90 °C, even more preferably between 50 to



used. Pol yethylene glycols and fatty al cohols Iike
cetyl and/or stearyl alcohol and/ or cetostearyl

W@ keeisd97xan al so be used as additi onal subst aPCEEBP1006060341
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i nfluence retardation. If fillers and additiona

substances such as dyes and the nentioned |ubricants,
flowi ng agents and plasticizers are used, care has to

be taken that according to tHe invention only such

conbi nations together with the matrix formng

substance and/or the matrix form ng substances are

used, which ensure in vivo paraneters of the active
compounds in accordance with the invention.All these

adgy o¢ andinosiyrpferably Betaterd 6&td 80°rT) lpatticabsiyvf J:dunter rotating twin
preferably be chosen in such a way that the re

nafqrew exwwgclt e beistritrcMagro 48 GGk gpLeistity Mlpry 57 GGL) are
NORsRBT Y Hdrs SNk IR ih Bl P vnr@ Bt H@ﬂav@éﬂﬁ:’aﬁﬁg zone has to be

diftusion matri x. Accordi ng to‘?ﬁe I nvent|
eshenteda Phrticpladf dehiad thehfatder invhedotha gempomeants axe npxeds eoohng at

h h Il ul NAS
SUPBPATE T heResiirye T Srat SRAR M 1) BifemQuto 500
St RRbNkioRd ﬁ&hl‘ﬁhut%s(rﬂni‘)t f)ﬁéféi’hlﬂ? BetweeHBO0 &5 2 50Mpa, %’Jr@b?eferably

as lubricant, lactose as fil and povi doné as
gr betwien lQQgthﬂO@ rpmndmleosepw&l‘ably ntound H&0 mmwlﬂm if counter-

R g BBl R LS SRR TR U B e

OX y&itdyeandhd Giathlerdr 'oﬂﬁhe ndffle Ry DeRBRcled afifeqalfddl Mhe diameter
correspondlg&to 10 ng anhydrous nal oxone

hyeif the hpzAl¢ eleconmpenly peedexdimdery éym@afllysls befsean hite 40 panny
o NP o3 St Sa Bt T bAROR o 5o T i of

r ehﬁgﬁaietsuﬁﬂtaﬁ[dtéiloﬁ’thﬂ Rraebbedtideis r’tIMﬂn@tyfbd useé fdrypredetion of
and stearyl al cohol. |In_some specific enbodi nents,
subweRbeeraralions ivypicallnareund 4%dt 29 ny stearyl

al cohol or at

Generally, the temperatures of the heating zones have to be selected such that no
temperatures develop that may destroy the pharmaceutically active compounds. The
feeding rate und screw speed will be selected such that the pharmaceutically active
compounds are released from the preparations produced by extrusion in a sustained,
independent and invariant manner and are storage stable in the matrix. If e.g. the
feeding rate is increased, the screw speed may have to be increased correspondingly

to ensure the same retardation.

The person skilled in the art knows that all the aforementioned parameters depend on
the specific production conditions (extruder type, screw geometry, number of

components etc.) and may have to be adapted such that the preparations produced by
extrusion provide for in vivo parameters of oxycodone in accordance with the present

invention.



| east 29.5 ng stearyl alcohol, or even at |east 30 ny
stearyl alcohol. Preferred anounts for ethylcellul ose
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| east 8, or at least 10, or at least 12 ny
et hyl cel lul ose I n other enbodi nents, the dosage form
cont ai ns oxycodone in an ann&&t corresponding to 10 ny
anhydr ous oxycodone hydrocht®?tde and nal oxone in an
anount corresponding to 5 ng nal oxone hydrochl ori de.
In this enbodinent, it is also preferred that the
retardant materials are selected from ethyl cell ul ose
and stearyl al cohol. Preferred amounts for
et Bydrsikd thapdigplay Hightyertviihtagdote bodimetiasefghe ﬁl&ém‘.ﬁm are set out
according to this enbodiment are at |east 8, or
| eblpwq dhe sxaraﬁlw @g ot tobeptegprated @ ilmam%@e @H%Fﬂ&? e@bodlments
gﬁ%»%g, pat least 25 or at least 27 ng stearyl
I co “h ot her preferred enbodi nents, the dosage
forns according to the present invention contain
oxycodone in an anount corresponding to 40 ny
anhydr ous oxycodone hydrochl ori de and nal oxone in an
aNENMBOPDIMESPEXAVPIIES 20 ng anhydr ous nal oxone
hydrochl ori de. Again, the retardant nmaterials are
preferably sel ect ed fron1ethy|ce||u|ose and stearyl

ohoI hIS .e od| t he dos e for.ns . .

o, ERaifnla 1" Obnieali ydidpons T viadse RRliEn Paip pagicnts
or at least 26 ng ethylcellul ose and/or at |east 55
nmy, or at least 59 ng, or at least 6 1 ng stearyl
al Eohol .OWeetiver red anounts for ethyl cel lul ose in
dosage forns according to this enbodi nent are at | east
8, or at least 10, or at least 12 ng ethylcellul ose

DoThgpritharyobjéctive of thidandyewsid ﬁohntrd%ﬁgatammheﬁm can be
produced |ike all copmn dosage forngs which
pr PRPApne/nalexong gombmation B‘raCF%‘ida?Qfa‘Yliﬂbﬂlefl%Y%P%Wﬂé lrad to a

angoﬁeﬁﬂrﬂe Qﬁﬁ%édsgaewftﬂﬁ.d%}@adeq \fbﬁ’s‘{’ig&’tgﬁﬁﬂ%ﬁ&ﬁs Q/flthtsgﬁre chronic

act1ve conpou . oxyco one nal"oxone,

acpain oéhmeouniabd nodreunour enigin and fsgdefor hkhtyv&swhmbdo&npnr@i with

t agylcy%toa(’)nena}f(lngel. A further objective was to investigate which dose ratio of
oxycodone to naloxone was the most effective and most suitable for further
development with respect to bowel function improvement, analgesic efficacy, and
safety. A third objective was to compare the incidence of other side effects between

treatment groups.

The method for the assessment of bowel function and analogue scales for use in this

method were employed in a clinical Phase II study conducted in Europe.

2. Test Population, Inclusion and Exclusion Criteria

In total 202 patients were randomized and 152 patients were to receive both naloxone

and oxycodone; 50 patients were to receive oxycodone and naloxone placebo. The



| ayer tablets and capsul es. Additional application
fornms |i ke granules or powders can be used, with only
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a sufficient retardation and a rel ease behavior in
accordance with the invention. Pharnaceutica

preparati ons may al so conprié? filmcoatings. However,

it has to be ensured that the’filmcoatings do not
negatively influence the rel ease properties of the

active conpounds fromthe matrix and the storage

stability of the active conpounds within the matri x.

Such filmcoatings may be colored or may conprise an

| Nidténlto ABIRRJETY populitiotecaeizRAWTA96i(D7,086) watiextls. THeePer Protocol
active conmpounds of this initial dosage will be

i nffda ipaplélggon eqnsisted oT 98 (#9741 PatiedSt her apeuti cal |y

effective blood plasnma | evel is reached very

qui ckl y. Pharmaceuti cal preparations or prelimnary

st siydy pangripoits wiere belested accoadiogrtdandesiva tahd tdxelusion criteria. In

i nvention can .be produced b ild-u br eak- down
o BTGk el o ST PRV 2asih3 et TCREAE TRbERIEH i pain

by o SiafridYir S5 EROH- ﬁ‘ﬁﬂdﬁ? 0 E@nﬁ%ﬁﬁggﬁmm 16(1H'?&a91f1entt RRre enrolled in

granul es. Another preferred enbo IS the
pr the stdy oPatishtsgrignimseictent cﬁﬁnaw arpolgrability 40 MFHOThorlll analgesic

et Bedlh Pl Sably e b A PR FRARD) wertSuitable for

adwrédnﬂlgawaﬁ@ﬁ)tﬁtlﬂaﬁ@@d aNehed ﬁ@@cﬂ%hﬁ& trehfifeniP PeiBA were on stable
skilled in the art is famliar with granul ating

t eexneofenyireptmerns ond bad e eegdival needdox the s¢gulas drfaks elggxatives.

Production of pharmaceutical preparations or

prelimnary stages thereof, which are in accordance

W Pitigniew¢rd velated Becobding 1d the $ollvwihg dfehsiongytitéria.

especi al | y advant ageous. In one preferred enbodi nent,

pharmaceuti cal preparations or prelimnary stages

t hgr eRfornddSreP0duced by nmelt extrusion with co- or

counter-rotating extruders conprising two screws.

Anot her preferred enbodi nent is the production by

nmeans

- Aged > 18 years

- with severe chronic pain of tumour and non-tumour origin that required
opioid treatment

- and/or insufficient efficacy with a WHO II or III analgesic

- and/or insufficient tolerability with a WHO II or III analgesic

- or patients under current stable oxycodone therapy (40 - 80 mg/day)

- were capable of voluntary participation and of providing written informed
consent

- could understand the requirements of the protocol and were willing and able

to fulfil them.

Patients who were to be included in the maintenance treatment period (maintenance

face) and titration or run-in were those:



of extrusion, with extruders conprising one or nore
screws. These extruders may al so conpri se kneadi ng

We@hke@aesmegs Extrusion is al so a wel | -est abl i shePCT/EP2006/060341
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producti on process in pharmaceutical technology and is
well known to the person skilled in the art. The
person skilled in the art is Il aware that during
the extrusion process, varioWs paraneters, such as the
feeding rate, the screw speed, the heating tenperature
of the different extruder zones (if available), the
wat er content, etc. nmay be varied in order to produce
products of the desired characteristics. The

af or eneait stablkoxgeodutiet tedasmanit| 40 deP emgldnwitheosperd thag 5 rescue
type of extruder used. During extrusion the

t enper abgdigatigm W%eh@&b’?‘?@@nﬁ)d?ﬁég’eekn whi ch the

conpone

bt noon D e micgfel ML fe LAY (FkORr Hilaliver BgE o least 3
nor e prbcﬁml&bhl)aammmmk 50 to 90 C, even nore

preferably between 50 to85 C and nost preferably

between 65 to 80 C, particularly if counter-rotating

t WeR1sQbR 4 uders (such as a Leistritz Mcro 18 GG

or Leistritz Mcro 27 G3) are used. The person

skill ed |n the art is vveII aware that not every

hetin e Particul arly behind the
feg%tee?l %%XCMFB ﬁ? g?dé(‘ﬁ? ﬁ’ %%o00l i ng at
around 25 C may be necessary. The screw speed may vary

bet ween 100 to 500 revol utions per mnute (rpn,
preferamtbcbléﬁw&‘?h@(mdr@gmer pm nore preferably

bet ween gtl K Sﬁr% f@e@e éQr&B? r@ﬁ%{ ahd & ?JsS rQIBlr}y dRERY ’18' g Rfhg cancer

rpm par coun SCrew
extrudemﬁimsuas:thsea)s a Leistritz M cro 18 GA) are used
The geonetry and the d| anet er of t he _nozzl e may

set ect eWtAsCursgtiispvsge livee apd Jppal dpswficiensy .ﬁimsﬁ@n@ﬁes threefold
o RS SAYRGA chE BELSBRr il
bet weenwih tidisforyrof patatyticatens of

- with current acute pancreatitis

- with a history of psychosis

- with a history of Morbus Parkinson

- in the process of taking early disease-related retirement

- receiving another opioid treatment besides oxycodone

- with a known hypersensitivity to one of the study drugs

- which participated in another clinical study within 30 days of study entry

- were female and pregnant or lactating

- were female of child bearing potential and not adequately protected against

conception

Specifics of the test population can be taken from Figures 3 and 4.



| ength versus diameter of the screw of extruders that
may be used for production of inventive preparations

WO 20069899¢a1 |y around 40: 1. Cenerally, the tenPEr/BP290€860341

10

15

of the heating zones have to be selected such that no
tenperatures devel op that may destroy the
phar maceutical ly active conpounds. The feeding rate
und screw speed will be selegted such that the
pharmaceutically active conpounds are rel eased from
t he preparations produced by extrusion in a sustained,
i ndependent and invariant manner and are storage
stable in the matrix. If e.g. the feeding rate is
| N8I eas eTkst Thatmwat MosepariMody ohAdidigirdiieni ncr eased
correspondingly to ensure the sane retardation. The
person skilled in the art knows that all the
afp%%ﬂﬁﬂkhggaguﬁgéggeters depend on the specific

tiron conditions (extruder type, screw geonetry,
nunber of conponents etc.) and may have to be adapted
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ac COHAaniont Werd REpREEHE Yra) BI4ANTaLIOA.- @6@6@&&%&5@ strengths of

dlsplay hi ghl y advant ageous enbodi nent s “of
i n¥emgi were adwirgsiered by ubleag@we 10ing dosapepiresgth r@lat @nhd poe 20 mg
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@ﬁslﬁgmmﬁ%gésag@kmﬂetable@(ycodone Ratl 0 in Pain

Patients jective The primary objective of this

study was to investigate whether an oxycodone/ nal oxone

COpD]| ' e invention wll |ead
oggbéc}?%n'%g?lgg oé"ﬁgo%g eggglﬁbl\éis@';é?decr ease in

constipation in patients with severe chronic

Oxycodone hydrochloride PR tablets 10 mg are round, biconvex, white film coated
tablets with OC on one side and 10 on the other. The composition of oxycodone

hydrochloride PR tablets 10 mg is given below:

Composition of Oxycodone Hydrochloride PR Tablets 10 mg

Constituents mg/tablet Function Reference to
Standard

Tablet Core

Active constituent

Oxycodone hydrochloride' 10.00 Active Ph Eur
(Oxycodone base equivalent) (9.00) Ingredient

Other constituents

Lactose monohydrate (spray-dried lactose) 69.25 Diluent Ph Eur
Povidone (K 30) 5.00 Binder Ph Eur
Ammonio methacrylate copolymer dispersion 10.00 Retardant USP/NF

(Eudragit RS 30 D)’ (solids)
Triacetin 2.00 Plasticiser Ph Eur



pai n of tunmour and non-tunour origin, and need for
| axati ves, when conpared wi th oxycodone al one. A

WO 2006/08997Dbj ecti ve was to i nvestigate whi ch doRBEI/ER100€060341
of oxycodone to nal oxone was the nost effective and
nost suitable for further devel opnent with respect to
bowel function inprovenent, ﬁyalgesic ef fi cacy, and
safety. A third objective was'to conpare the incidence
of other side effects between treatnent groups. The
met hod for the assessnent of bowel function and
anal ogue scales for use in this nethod were enpl oyed

in a clinical Phase Il study conducted in Europe. 2.

TesttarPalpatonit i on, | ncl usi on and B0l usi on CriRegidast | N Ph Eur
totad 202 patients were random 2e9 and 152 pdii@nt s Ph Eur
vveM@gnnge&ﬁteve bot h nal oxone angsoxycodone; . 8fkant Ph Eur

pafétﬁggr§w¥;r%1qze to recei ve oxycodofyg and nal oxone
| acebo elntent to Trial (ITT) popul ati on consi sted

of 196 (97,09 patients. The Per Protocol (PP)
pop |§tl on consisted of 99 (49% patl ents. Study

selected according to incl S|on and
é?aﬂ ??Fﬁg@? In general, le or femaf-8¥me
p atyriget ed > 18 years, sui_f_e_u_ng_f_Lom sevay®! Ph Eur
chT?ﬁ‘ﬂ"aéleb’éﬁl of tumour and non-tl¥our origin and who
required opioid treatnment were enrolled in the study.
PaFilne fivat Campésitionsuf f i ci ent efficacy or tolerability to
WHrelappranimatd dompesaibgefsisangeihe cgais pefollsvsyi t h st abl e
oxycodone therapy (40 - 80 ng/day) were suitable for

sccemphdif). Patients included in the double-blind
treatment period were on stable oxycodone treatnent

anﬁyﬂa&&u&emh g@h@@eed for the 1sgul ar int ak@n Rfmer Ph Eur
| apg 6n¥eﬁ&e sfﬁf’d &Pl Wer e sel ect gghpaccor di NgpRrothe Ph Eur
foiI lchﬁlo Sion criteria. ngd0u5| on Cri plﬁﬁfognéﬁ\ged Ph Eur
Ml%ﬂo ide (E171) 1.000 Colorant Ph Eur
Macrogol 400 0.500 Plasticiser Ph Eur

! Anhydrous basis. Batch quantity is adjusted for assay/ moisture content.

Eudragit RS 30 D consists of a 30% dispersion of ammonio methacrylate copolymer NF (Poly
[ethylacrylate-co-methylmethacrylate-co-(2-trimethyl ammonio ethyl) methacrylate chloride] {1:2:0.1)
NF) in purified water Ph Eur, preserved with 0.25% (E,E)-Hexa-2,4-dienoic acid (sorbic acid)

Ph Eur/NF

Includes ~4% residual moisture i.e. 5 mg per tablet core.

Actual quantity of coat is about 5 mg. Coat is applied to the core tablets to obtain a 3-4% weight
increase and a uniform appearance.

Removed during processing.

2

Oxycodone Hydrochloride PR Tablets 20 mg

5  Oxycodone hydrochloride PR tablets 20 mg are round, biconvex, pink film coated
tablets with OC on one side and 20 on the other. The composition of oxycodone

hydrochloride PR tablets 20 mg is given below.



with severe chronic pain of tunmour and non-tunour
origin that required opioid treatnent and/or

WO p®af899c3 ent efficacy with a WHO |1 or 11 aneCTyEB1006/060341
and/or insufficient tolerability with a WVHO Il or 11
anal gesic or patients under current stable oxycodone
therapy (40 - 80 ngy/day) merﬁ capabl e of voluntary
partici pation and of providi b'mwitten i nf or med
consent coul d understand the requirenents of the
protocol and were willing and able to fulfil them
Patients who were to be included in the maintenance
treatment period (maintenance face) and titration or
I uGomposigsreof ORE®done Hydlokklofidy PRAGbBELS 2®mpnent 40 -
80 ng/day with no nore than 5 rescue nedi cation,
in@%ﬁ%%méoxycodone) per week wi t®Befeblel pedi cafungiorg f or Referenceto

the regul ar intake of |axatives to have at |east 3 Standard
bowel eval uations/week Exclusion Criteria Patients
weFdletGorse excl uded fromthe study where those: - with
current al cohol or drug abuse with current severe
cafdivecmsiitugitar and respiratory di sease (e.g. |lung
cancer and netastases) with current severe liver and
r e@slcodomstyfibéhtirieeicy (transami naseg0.0hr eef ol d sabave Ph Eur
notOxedodong bayedquirmehtlor | i ver/ renal (E300¢i nona dmai¢dent
net astases - with a history of paralytic il eus
Other constituents
Lactose monohydrate (spray-dried lactose) 59.25 Diluent Ph Eur
Povidone (K 30) 5.00 Binder Ph Eur
Ammonio methacrylate copolymer dispersion 10.00 Retardant USP/NF
(Eudragit RS 30 D)’ (solids)
Triacetin 2.00 Plasticiser Ph Eur
Stearyl alcohol 25.00 Retardant Ph Eur
Talc 2.50 Glidant Ph Eur
Magnesium stearate 1.25 Lubricant Ph Eur
Total core weight® 130
Film Coat
Opadry Pink YS-1R-14518-A* 5.00 Coating
Purified water’ - Solvent Ph Eur
Total tablet weight 135
Film Coat Composition
The approximate composition of a 5 mg film coat is as follows:-
Component
Hypromellose 3 mPa.s (E464) 1.5625 Film former Ph Eur
Hypromellose 6 mPa.s (E464) 1.5625 Film former Ph Eur
Titanium Dioxide (E171) 1.4155 Colorant Ph Eur
Macrogol 400 0.4000 Plasticiser Ph Eur
Polysorbate 80 0.0500 Wetting agent Ph Eur
Iron oxide red (E172) 0.0095 Colorant HSE

Anhydrous basis. Batch quantity is adjusted for assay/ moisture content.

Eudragit RS 30 D consists of a 30% dispersion of ammonio methacrylate copolymer NF (Poly
[ethylacrylate-co-methylmethacrylate-co-(2-trimethyl ammonio ethyl) methacrylate chloride] {1:2:0.1)



with current acute pancreatitis with a history of
psychosis with a history of Mrbus Parkinson in the

w@e@eosw7df taking early disease-rel ated retirRPCEREP2006/060341
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recei ving anot her opioid treatnment besides oxycodone
with a known hypersensitivity to one of the study
drugs which participated in ot her clinical study
within 30 days of study entty“Wwere femal e and pregnant
or lactating were female of child bearing potenti al
and not adequately protected agai nst conception
Specifics of the test popul ation can be taken from
Figures 3 and 4.3. Test Treatnent, Dose, and Mode of
Adm niNB)tin girifiewaiit BipBur girds@vis wattl 025% 61, 1rHesla-T&bile@icsicid {sorbic acid)
dosagléthlr/NEngt hs 20 nmg oxycodone, 10 ng oxycodone, 5
g’ nakhdxdenetYarsddOngiguraiz Dmpe talercerepr epar ed by spr ay
gr‘anuhaiial @otitfdfycoE ablt Thos aipet isdppkxd i thscorftabBG: te1gptaver 4% weight
adm ningtaes @d a yifousappgpranere | Oty dosage strength tabl et
ant oRemo2él dugngdewesgies. St rengt h t abl et . Oxycodone dosage
strengths of 40 ng were adm nistered by using two 20ng
dosage strength tablets. Oxycodone Hydrochl oride PR
Tablets 10 ng Oxycodone hydrochl oride PR tablets 10 ny
ar onvex, white filmcoated tablets with CC
nﬁg%gb%‘:j eﬁé{fﬁd 10 on the other. The conposition of
oxycodone hydrochl oride PR tablets 10 ng is gi ven

on of e¥codone é:l({re hl or

[ t
Taﬁf“]@f‘gmﬁl oﬁ%lg release ta are contro ase t ‘bijets using a matrix of
stearyl alcohol and ethyl cellulose as the retardant. The tablets contain 10 mg
naloxone hydrochloride per tablet. The complete statement of the components and

quantitative composition Naloxone prolonged release tablets is given below.

Naloxone prolonged release tablets

Component Quantity Function Reference to
(mg/tablet) Standard
Nal 5mg Nal 10mg | Nal 15mg
Naloxone hydrochloride 5.45 16.35 Active Ph. Eur *
Dihydrate 10.90
corresponding to
Naloxone hydrochloride 5.00 10.00115.00
anhydrous
Naloxone base 4.50 9.00113.50
Povidone K30 5.00 5.00 5.00 Binder Ph. Eur.*
Retarding Suspension 10.00 10.00 10.00

(Surelease E-7-7050)
(dry mass) comprising

1. Ethylcellulose 6.93 6.93 6.93 Retardant Ph.Eur.*
2. Dibutyl Sebacate 1.60 1.60 1.60 components USNF *
3. Oleic Acid 0.77 0.77 0.77 of the release USNF.*
4.Colloidal anhydrous silica 0.70 0.70 0.70 controlling Ph.Eur.*
matrix
Stearyl alcohol 25.00 25.00 25.00 Retardant Ph. Eur.*
Lactose monohydrate 74.25 69.25 64.25 Diluent Ph. Eur.*
Purified talc 2.50 2.50 2.50 Glidant Ph. Eur.*
Magnesium stearate 1.25 1.25 1.25 Lubricant Ph. Eur.*
TOTAL TABLET 123.0 123.0 123.0 * current

WEIGHT Edition




Constituents ng/tabl et Function Reference to Standard
Tabl et Core Active constituent Oxycodone hydrochl ori de
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(9.00) Ingredient Oher constituents Lactose
nonohydrate (spray-dried |actose) 69.25 Diluent Ph Eur
Povi done (K 30) 5.00 Binder J(D Eur Ammoni o

net hacryl ate copol ynmer di spersion 10. 00 Ret ar dant

USP/ NF (Eudragit RS 30 D)2 (solids) Triacetin 2.00

Pl asticiser Ph EurStearyl alcohol 25.00 Retardant Ph
Eur Talc 2.50 didant Ph Eur Magnesium stearate 1.25
Lubricant Ph Eur Total core weight3 130 Fil m Coat
OQpadry white Y-5R-18024-A 4 5.00 Coating Purified
water5 Sol vent Ph Eur Total tablet weight 135 Film
CodaesI5i ti on The approxi mate conposition of a 5 ny
filmcoat is as follows:- Conponent

The clinical study was conducted in Germany as a multi-center, prospective,
controlled, randomized, double-blind (with placebo-dummy), four group parallel
study with oral controlled release (CR) oxycodone, oral controlled-release (CR)

naloxone and corresponding naloxone placebo.

The total study duration was up to 10 weeks, including a screening period, a
minimum two week titration period (maximum 3 weeks) (or a one week run-in
period), a four week treatment period (oxycodone and naloxone/naloxone placebo)

and a follow-up phase of two weeks.

Patients with stable pain control, who fulfilled all inclusion/exclusion criteria were
randomized to double-blind therapy in one of three naloxone treatment groups or a

naloxone placebo treatment group.

The study had three core phases: a pre-randomization phase, a 4-week double-blind
treatment period (maintenance phase) and a follow-up phase. The pre-randomization
phase consisted of screening and titration/run-in. Following screening, patients
entered either a titration or run-in period. Patients with insufficient pain pre-
treatment entered a minimum 2-week titration period and were individually titrated
and stabilized at an oxycodone dose of 40 mg, 60 mg or 80 mg per day. Patients on
stable oxycodone pre-treatment at screening (between 40-80 mg/day) and with
concomitant constipation, entered a 1 week run-in period and were eligible for the
maintenance phase without prior titration. For all patients, the dose of oxycodone
could be adjusted during titration or run-in and investigators maintained compulsory

telephone contact every ond day to assess pain control and make dose changes.



Hypronel | ose 3 nmPa.s (E464) 1.750 Filmfornmer Ph Eur
Hypronel | ose 50 nPa.s (E464) 0.250 Filmfornmer Ph Eur

WOoRWs0399pF opyl cel | ul ose 1.500 Fil mformer Ph BRET/EP2006/060341

10

15

Titanium D oxide (EIl 71) 1.000 Col orant Ph Eur

Macrogol 400 0.500 Pl asticiser Ph Eur Anhydrous basis.
Batch quantity is adjusted f assay/ noisture
content. Eudragit RS 30 D consists of a 30% di spersion
of anmmoni o net hacryl ate copol yner NF (Poly

[ et hyl acryl at e- co- net hyl net hacryl ate-co-(2-tri net hyl
ammoni o ethyl) nethacrylate chloride] {1:2:0.1) NF) in
purified water Ph Eur, preserved with 0.25%

(E, E) - Hexa- 2, 4-di enoic acid (sorbi c aci d) PhEur / NF

I ncl udes - 4% residual noisture j. per  tabl et

c ofrbthe gad @f thediieptioniryn-g pexigy pqt@nﬁw@m wsre ﬁgcel\@&a stagle
aPRhinthah: & dd%@ of 26 fn&? ﬁ? g%:)&r 8t0%€ Qﬁ?&ﬂﬁﬁ%ﬁ: Véed“}%/% Witﬂ Bb more than

i ncCrease and a uni ear an
pr b casssd mgd1cmqrmntﬁkeepdﬂwheb):hidiraddﬁn§tﬁcd[ abédfos tlﬁ(regqiar intake

0( odone hydrochl oride PR t ts 20 are round,
UCRTaIEs BErReangamZES i e A i ena e hGR! SRUBT S paerone

a nﬂlag&o%ahﬂﬁlt %{-J{\?r Ealh BatfATRRSIVEH BRirdhailteNsRAUISe of
hydr ochl ori de ablets 20 ng is given

bebxyeo@oegdus ¢ithen 10mgOR(Q gl 40 eng-yrdradaxiono pladeboFER tablets daily
Ta?l ei.s%lé% ng Constituents ng/tablet Function

Ref&Y ‘0 Standard Tabl et Core Active constituent

After the treatment period, patients maintained their maintenance dose of oxycodone
only for a further two-week follow-up phase (40 mg, 60 mg, or 80 mg oxycodone per
day). Patients maintained a daily diary, and efficacy and safety assessments were

performed over the course of the study.

Table 1: Treatment groups for maintenance phase based on naloxone dose per day.
Group 1 Group 2 Group 3 Group 4
Naloxone Placebo 5+5 10+ 10 20+20
daily dose 0 10 20 40
(mg)
Oxycodone 7570, 2x30, 2x20, 2x30, 2x20, 2x30, 2x20, 2x30,
?311§ dose 2x40 2x40 2x40 2x40
m

8 40 60 80 40 60 80 40 60 80 40 60 80
Oxycodone
+ Naloxone 40/pl 60/pl 40/10, 60/10, 40/20, 60/20, 40/40, 60/40,
dose 80/pl 80/10 80/20 80/40
(mg)
Ratio 40/pl1 60/pl 4/1, 6/1, 81  2/1, 3/1, 4/1 1/71, 1.5/1, 2/1

80/pl

Note: Identical dose ratios were obtained for 40/10 mg and 80/20 mg (4/1) and for 40/20
mg and 80/40 mg (2/1)
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| actose) 59.25 Diluent Ph Eur Povidone (K 30) 5.00

Bi nder Ph Eur Ammoni o net hacryl ate copol yner

di spersion 10.00 Retardant ?/NF (Eudragit RS 30 D)2
(solids) Triacetin 2.00 Pl astitiser Ph Eur Stearyl

al cohol 25.00 Retardant Ph Eur Talc 2.50 didant Ph

Eur Magnesium stearate 1.25 Lubricant Ph Eur Total

core weight 3 130 Film Coat Qpadry Pink YS- IR 1451

8-A4 5.00 Coating Purified water5 - Sol vent Ph Eur

To26d subjdetseersrar@loiniieds 196 bvﬁiteGﬁ aﬁe ﬂlﬂmﬁldtlioﬁs’lan'ﬂ‘lm6 completed
approxi mate conposition of a | mcoat is

f othestisly. The sidydasign sghspshie fqrab,%clgnemméy e%heniyyed in Figure 5.
1.5625 Fil mformer Ph Eur Hypronellose 6 nPa.s (E464)
1.5625 Filmformer Ph Eur Titanium D oxide (El 71)

1. BlibdedGalooaa CRAlabketsr (5 mg and 10 mg) were supplied in bottles. The dosage

regimen was constant for the entire double-blind treatment period and no dose

adjustments were allowed. Patients received 5, 10 or 20 mg of oral naloxone each

morning and evening.

Open label oxycodone CR tablets (10 mg and 20 mg) were supplied in PP blisters.
Dose adjustments could be performed during the titration/run-in period and 10 mg
CR oxycodone tablets were available as rescue medication throughout the entire
study. The dosage regimen was constant for the entire double-blind treatment period.

Patients received 20, 30 or 40 mg of oral oxycodone each morning and evening.

Blinded naloxone placebo tablets were optically identical to naloxone tablets 5 mg

and 10 mg. Dose and mode of administration were as for naloxone CR tablets.

The Intent-To-Treat (ITT) population included all randomized patients who received
at least one dose of study drug and had at least one post-randomization efficacy
assessment. For some analyses, the last observation was carried forward for those
ITT subjects who discontinued after Visit 4 (ITT/LOCF). In other instances, only the

available data were used (ITT non-missing).

The Per Protocol (PP) population included all randomized patients who completed
the study (including the follow-up phase) without major protocol violations. Major

protocol violations were defined as:



Macrogol 400 0.4000 Pl asticiser Ph Eur Pol ysorbate 80
0. 0500 Wetting agent Ph Eur Iron oxide red (E 172)

W@ 2@00%9Cb| or ant HSE Anhydrous basis. Batch queeit/EP2006/660341
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(E, E)-Hexa- 2, 4-di enoic acid (sorbic acid) PhEur/NF
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10 weeks, 1'ncl'udi ng a screeni ng period, a
windows for visit 4 and 5 were slightly increased after a blinded review of the

data and were defined as follows:

visit 4 (during the maintenance phase):

visit 3 plus 6 to 12 days

visit 5 (at the end of the maintenance phase):

visit 3 plus 25 to 31 days.

4, Primary Efficacy Variables

Efficacy assessments were determined based on data recorded in the case report form

and in patient diaries.
The primary efficacy variables of interest were pain and bowel function as follows:
a) Mean Pain during the last 7 days prior to each visit, based on the patient’s twice-

daily assessment of pain intensity using the 0-100 numerical analogue scale (NAS)

(0= no pain and 100= worst imaginable pain). Mean Pain was calculated for each



mnimumtwo week titration period (maxi mum 3 weeks)
(or a one week run-in period), a four week treatnent
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foll owup phase of two weeks. Patients with stable

pain control, who fulfilled all inclusion/exclusion
criteria were random zed to ubl e-blind therapy in

one of three nal oxone treathehl groups or a nal oxone

pl acebo treatnent group. The study had three core

phases: a pre-random zati on phase, a 4-week

doubl e-blind treatnent period (naintenance phase) and

a foll owup phase. The pre-random zati on phase

costadyp Vel a9 thesficananiued falsddilyt héinl vahies Wi all Patidnd’s lddut Btries
screening, patients entered either a titration or
ruﬁomﬁh%§$ﬁ£@%5Patients with insufficient pain
pretreatment entered a mni num 2-week titration period

and were individually titrated and stabilized at an
oxbxMdambowiel SenationApatient’s 683esseant, aBéachgtydgvisitapf bowel function
Pat i ent n stabl e, oxycodone e-trea nt at
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t i 100t evere dilficuly), fasting ehingomplete et cvdcuatigre(@dorg at all, 100=

coul d be adjusted duyring titration or. run-in and
et hiemeianstruaafidh @5yttt ARenaddspne)
every 2nd day to assess pain control and make dose
changes. At the end of the titration/run-in period,
pabsaondary wfiacags varigtdescafiintargstineluded emead ethetisance dose
of 40 ng, 60 ng or 80 ng oxycodone per day (with no
nore than 5 rescue nedication intakes per week) and

ha¢) @lobaidisssabmeraed effivacy,heleradiity and prfa&scOFvdlaatiniféeglobal
were randoni zed to one of 3 nal oxone treatnment_ groups
or asgesyeBLQf ralicacy vvas gnaswsd nepg aQrie Jpumesicl analagasscale (1=

o (R £ e o B R T RER, 80S oliale3 WY BodtRs — poor, 7-

t aldrgpeoxjal dlyrability was measured using the same 0 to 7 numerical analogue
scale. Preference was measured by assessing preference for maintenance
(oxycodone/naloxone combination) or titration/run-in (oxycodone only) regarding
efficacy/tolerability of study medication using a 0 to 3 NAS (1 = titration/run-in, 2 =

maintenance, 3 = no preference).

For the global assessment of efficacy, tolerability and preference summary statistics
for the groupings dose ratio of oxycodone and naloxone, absolute dose of naloxone
and absolute dose of naloxone given the same oxycodone/naloxone ratio were

provided for the ITT population.

d) Laxative intake/mean laxative dose, which was calculated from the respective case
report forms (CRF) entries. An analysis of the mean laxative dose during the last

seven days was performed for patients who took only one laxative during the entire



(see Table 2). After the treatnent period, patients
mai nt ai ned their mai ntenance dose of oxycodone only
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or 80 ng oxycodone per day). Patients naintained a
daily diary, and efficacy and safety assessnents were
perfornmed over the course of_the study. Table 1:

Treat ment groups for nmintehdhte phase based on

nal oxone dose per day. Goup 1 Goup 2 Goup 3 Goup 4
Nal oxone Placebo 5 + 5 10 + 10 20 + 20 daily dose 0 10
20 40 (ng) Oxycodone 2x20, 2x30, 2x20, 2x30, 2x20,
2x30, 2x20, 2x30, daily dose 2x40 2x40 2x40 2x40 ()

40stody. Fhtrid3 fodin 8 édiedliod Gectidd ERFSsAg W@ﬁk&d&’oﬂall calculations
Nal oxone 40/p| 60/p 40/ 10, 60/10, 40/ 20
40( axptivepvers idensidied by/th Wl /T GordnABOA) (F of }?gytlwamraéfe

05 it A 1 g g s i

f o]axdmin]xmrmg thanhhstB’Dda’ay@ wnye éatlédlatedlﬁnir dach std@y 2131tn]gl agldition, the
80/ 40 %J random zed, 1%
5 | opdiReEe ﬂaiwgtl RO, feringgihe mpigfpnance phase and during the

follow-up phase was calculated.

e) Subjective symptoms of withdrawal (SOWS), which were recorded daily by the
patient in the diary during the first seven days of the maintenance phase included: I
am anxious; I have to yawn; I am sweating; My eyes are watering; My nose is
running, [ have gooseflash; I am shivering; I feel hot; I feel cold; My bones and
muscles are aching; I am restless; I feel sick; I have to vomit; My muscles are
twitching; I have abdominal cramps; I cannot sit still. All symptoms were rated as “0

= not at all”, “1 =little”, “2 = medium”, “3 = strong” or “4 = extreme”.

SOWS were recorded during the first 7 days of the maintenance phase in the patient
diary. For the additional post-hoc analysis, the total score (= sum score) of the
SOWS items was calculated for each patient and day. Additionally for each patient,
the minimum, mean and maximum of the 7 daily dose scores were calculated. These
parameters were summarized via simple characteristics for each oxycodone/naloxone

ratio and absolute naloxone dose.

Safety assessments were determined based on data recorded in the case report form

and in patient diaries.

Safety assessments consisted among others of monitoring and recording all adverse
events (AEs).



the study. The study design schematic for the clinica
study is displayed in Figure 5. Blinded nal oxone CR

w0 2089735 ng and 10 ng) were supplied in bot PCEEP200616650341
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dosage regi men was constant for the entire

doubl e-blind treatnent period and no dose adjustnents
were allowed. Patients receiyed 5, 10 or 20 ng of ora

nal oxone each norni ng and evehing. Qpen | abe

oxycodone CR tablets (10 ng and 20 ng) were supplied

in PP blisters. Dose adjustnents could be perforned
during the titration/run-in period and 10 ng CR
oxycodone tablets were avail able as rescue nedi cation

t hf)ughdigisetehentendsiang uatowdlyd meialdsgagendeag b PpRtiendds clinical
constant for the entire double-blind treatnent period,.
Painvesitzationsubyers admmistered a phammaggutical productgingludimgidacebo, and
e (0 |

¢ aE R ke Ry B D ot LI A8 ML Hreforg, an
ngadvecse BYemtgouldd®ee and node of admi nistration were as

for nal oxone CR tablets. The Intent-To-Treat (ITT)

popul ation included all random zed pati ents who

recei vegh gifal§stle EudiARAdd sigt% HAMudihY 9n 3bkbriRMaBbratory

| east one post-random zation efficacy assessment. For
sonme anfihdiggk symptom, asdisedss eampuranly agpgosiatesk witkethe use of a

P G G2 g AP P B SRR AL i

avai | abheddat a were used (I TT non-m ssing). The Per

Prot ocol (PP) population included all random zed

pat i ent 81yReS diseRse or awerhation of an pxistingdiseiseig t he

fol | ow ) Wi ' i i

v or iy SEGHHEion dh bR Bhor S Ml e Glretbls Bt oBBnpy yatue or
r ecei vegtheib¢lihidahast thet resulRdYs egapemsed chibgl irtBedt@etiug

medi cati on during the maintenance phase or did not

fol | ow Siseonginuatinn e sWdy 8% xycodone dose regi nens

(40 mg, 60 ng or 80 ngy oxycodone per

Assessment of causality in suspected adverse events in response to a medicinal
product was based on the following considerations: Associated connections (time or
place); pharmacological explanations; previous knowledge of the drug; presence of
characteristic, clinical or pathological phenomena; exclusion of other causes and/or
absence of alternative explanations. The causal relationship to the study drug was
assessed using a classification ranging from 0 to 4 (0 = not related: temporal
relationship to drug administration is missing or implausible, 1 = improbable:
temporal relationship to drug administration makes a causal relationship improbable,
and other drugs, chemicals or underlying disease provide plausible explanations; 2 =
possible: reasonable time sequence to administration of the drug, but event could also
be explained by concurrent disease or other drugs or chemicals; information on drug
withdrawal may be lacking or unclear; 3 = probable: reasonable time sequence to
administration of the drug, but unlikely to be attributed to concurrent disease or other

drugs or chemicals, and which follows the clinically reasonable response on



day). - Less than 4 norning and 4 eveni ng assessnents
of mean pain intensity were docunented during the | ast
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the scheduled visits, i.e. the date of visit was

outsi de the respective visit window. Only deviations
fromthe visit wi ndow of the i nt enance phase visits
(visit 4 and 5) were regarde® as nmj or protocol

viol ations. Deviations fromthe other visits were
regarded as mnor protocol violations. For the
identification of a major protocol violation, the
visit windows for visit 4 and 5 were slightly

I n@ith@aedl @etlellengd)) ﬂel‘il@léng@mif(ﬁmmfm st juiredynt= \defisite:
deflned as follows: visit (during the maintenance

phplausible timg @htloaslw tpsdrgg %mazrzst%lyg, gyent gangot berexplgined by
ooy T < BB il o bt S or e
asdmggdechtBengey shoubt ler ctiniuadly ipdesisibla) theckevient mesldne diefinttine

t he case re t formand,in tient di,aties. T
o PhEreCalpgiPalyy RhsPaamclestel st e ey A eags
boybedEGf ABssas))f Rl la@V&se &leniVRRBNE @ﬁé’boﬁi%re'o? thed $Edy were all

| ast 7 days prior to each visit, baSed on the
pacolbntedgntthw axb@meleyelaﬁﬁé Fitisited advepszi events (séa, ymesis,
usi.n 0: 100 nurrerl 0 cal,e S) = no
BT b R N T S T

C afe@tl'ésﬁﬁé%ﬁi skilf re@GHORS (pHabitud] wtibard and bherpam VollmtGered adverse
the daily nmean values of all patient's diary entries
f r ovpntseere deeurented @ain and constipation were not classified as adverse events

for the study).
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All analysis except the elicited opioid typical and naloxone typical adverse events

analysis were performed for the safety population. The elicited opioid typical and

naloxone typical adverse events analysis were performed on the ITT population as
they were previously considered for be efficacy analysis. Adverse events were

summarized by absolute number and percentage of patients, who

. had any adverse events,
. had an adverse event in each defined system organ class,
. experienced each individual adverse event.

The sum score of the severity of elicited opioid typical or elicited naloxone typical
adverse events was calculated for each study visit as the sum of the scores assigned
to each of the above-mentioned adverse events absolved during the last 7 days. A
score of 0 was assigned, if the respective side-effect was not observed during the last
7 days, a score of 1, if the adverse event was mild, a score of 2, if the adverse event

was moderate, and a score of 3, if the adverse event was severe. If for one side-effect



b) Mean bowel function: patient's assessnent, at each
study visit, of bowel function during the last 7 days
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calculated fromthe nean of the three 0-100 NAS

scores: ease of defecation (0= easy/no difficulty,

100= severe difficulty), feeljng of inconplete bowel
evacuation (0= not at all, 190= very strong), and
judgnment of constipation (0= not at all, 100= very
strong). Secondary efficacy variables of interest

i ncl uded anong others: c¢) d obal assessnent of

efficacy, tolerability and preference. Evaluation for

0l plsd thas sessdent coéntavift diffesennas etiieswiére deddsdeddivaing the last 7
to_ 7 nunerical apalogue scale ( 1 = very good, 2 =
gofRYs, t@ewogqtégyeyyltgygﬂuse@ moderate, 5 = slightly

poor , poor, 7 = very poor). Tolerability was
neasured using the sane 0 to 7 nunerical anal ogue

s cairamafyr sthtesties for thesimsearelof el deyerdty o ehcingl qpi@iﬂ eypéml end

for.. mai.ntenance (o odone/ nal oxon i.nation)
t R BRIOR AR SRAL SR BHRN S e GaT QG W brovided for each
ef §th§53§’9i¥ft thiJ thé ?}rﬂgk)intgy d6dc rafisdy oi%gﬂ&ﬁtdnﬁ'?lauﬁbﬂ& aﬁscﬁu‘& @ose of

= ti ion/run-in, = mai ntenance, 3 = no
pr mlemmcaayl abgedute dhee afl naba:lonagsfes ﬁrmneoﬁ(yeddomc/aalpxone ratio.

or s naforle st Bhodee BRI/ mg BRbieRs Eidndrroib) of
abmbu&@d&ew n8lbox &) V¥R ?)1@@6’0 %&%e@foﬁn@&ﬁﬂh@ﬁT population for
nal oxone\gl ven the sanme oxycodone/ nal oxone rati o were

pr valnesad Visit 4 (after |1'|W|ee]§@"5 galgx@mﬁea@pelghm foy malues at the end of the
't N3l qﬁ@e{‘gﬂa@é eV & v%%Ese?f :%ﬁ‘dx%ﬁe p@m%% cul at ed f rom

he res ase repor ntries.
anaIyS|s of the nean | axative dose during the Iast

seven days was performed for patients who took only
onédihél?a% iSYEmALY slatistics avessprotded foRthe pynscopofithe psvierty of

TS LTI RRRIRLS Wi el g frono

Coxﬂlamﬁ@ﬁﬁ()e pHase fdraheagrougings\daskeatio of oxycodone and naloxone, absolute

dose of naloxone and absolute dose of naloxone given the same oxycodone/naloxone

ratio, and for the sumscore of the severity of elicited opioid typical and elicited
naloxone typical adverse events during the follow-up phase by absolute dose of

oxycodone. This analysis was performed using the ITT population.

Adverse events, as mentioned above, were identified by the following the Medical
Dictionary for Regulatory Affairs (MeDRA). Elicited opioid-typical adverse events
were considered to be nausea, emesis, sedation, skin reactions, as identified in the
aforementioned MeDRA (leading to a maximum sum scor of 12). Elicited naloxone-
typical adverse events were considered to be abdominal pain, cramping and diarrhea
with the definitions applied as laid out in MeDRA (leading to a maximum sum scor
of 9).



nunber of days with |axation during the |ast 7 days
and the percentage of days with |axation during the
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ddi tion,

the percentage of days with |axation during

t he whol e mai nt enance phase and during the foll ow up

phase was cal cul at ed.
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SQ/\S were recorded during the first 7 days
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or each patl ent]
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Y d%8Flnd PP Analysis

t he

mi Populationsean and maxi num of the 7 daily dose scores
were cal cul ated. These paraneters were sunmari zed via
sinmpl e characteristics for each oxycodone/ nal oxone

rati o and gbsol ut e nal oxonéNdRx8ne PAa@6nd S|SIFSRE ! $ Naloxone
wep@pucf@&(ﬁr m g{gﬁd tjgased on d apjadcgﬁpor ngng n thg £85€ | 40 mg
r hé) T T1 pd[l et i c&{é S.b. Dda_f[ Yy [dSS SITENTU S 41
cpns ste nDng others of oni torimg and recording al
aptPPE ovents (AES) FARrradyerserevent —was—a
uht owar d_redYiean @Q‘;’Yﬁ rence i 09 pat | éﬁt or| cl ‘grr'ﬁ cal 381
i pvestigatilon subject adm ni {iiP}Jd ) nalc e (8- Pal (15.8)
product, i ndVieati (vP)Nacebo| ahdl 37 2 37.5 38.7
(18.2) (17.3) (20.5) (17.0)
95% Confidence (-5.04, (-2.36, (-4.76,
Interval for 4.58) 7.22) 4.93)
Difference VS.
Placebo*
PP N 29 26 22 22
Mean (SD) V3 34.0 38.0 40.1 39.0
(16.0) (17.7) (20.0) (16.1)
Mean (SD) V5 32.6 38.8 36.1 38.7
(16.6) (18.4) (19.5) (16.6)
95% Confidence (-9.10, (-5.01, (-8.41,
Interval for 2.94) 7.64) 4.22)
Difference VS.
Placebo*
10 *95% Confidence Intervals for Difference vs. Placebo at Visit 5 (end of

maintenance) are based on an ANCOVA model with treatment and baseline pain
intensity as factors in the model.




whi ch did not necessarily have a causal relationship
with treatnent. Therefore, an adverse event coul d be
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abnormal | aboratory finding), synptom or disease
tenporarily associated with the use of a nedicina

product whet her or not cons&?ered to be related to the
medi ci nal product, - any new-di sease or acerbation of

an existing disease, any detonation in

non- prot ocol -requi red nmeasurenents of | aboratory val ue

or other clinical test that resulted in synptons, a
change in treatnment or discontinuation from study

dr The difesshesdwere sefalland sahfidence htauslp eeteflirhtivarBerelative to
events in response to a nedicinal product was based on
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ranging fromO'to 4 (0 = not related: tenporal

r eviatt bemd Bi7 2 (t:d7.234Lig 38dhiZ1i7H6) eethpared to 3.8 6 118229 for placebo
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di sease provide plausible explanations; 2 = possible:

r eadpsiratisi responsresusage medel usingaxycedosedase and the ratigens factors and
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4 )

di sease or r-drugs or chemcals; information on

drug wi thdrawal nay be |acking or unclear; 3 =

probabl e:. reasonabl e tine_sequence to
A quadratic response surface model with naloxone and oxycodone dose as factors
and baseline pain as covariant shows that the only factor that affects the end of
maintenance mean pain is the baseline pain measurement. There was no evidence of
changes in mean pain with varying amounts of naloxone. However the study was not
designed nor powered as a formal demonstration of non-inferiority of

oxycodone/naloxone versus oxycodone/naloxone placebo.

6. Bowel Function Efficacy Results

Mean bowel function was calculated for each study visit from the mean of the three
NAS values ease/difficulty of defecation, feeling of incomplete bowel evacuation
and judgment of constipation. Summary statistics for mean bowel function during the
last 7 days were provided for each study visit for the groupings dose ratio of
oxycodone and naloxone, absolute dose of naloxone and absolute dose of naloxone

given the same oxycodone/naloxone ratio.
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response onwi t hdrawal (dechallenge), rechallenge
information is not required; 4 = definite: plausible
time relationship to drug adglnistration; event cannot
be expl ai ned by concurrent dfsease or other drugs or
chem cals; the response to withdrawal of the drug
(dechal | enge) should be clinically plausible; the

event nust be definitive pharmacol ogically or
phenonenol ogi cally using a satisfactory rechal |l enge
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percentage of patients, who had any adverse events,
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To evaluate the effects of the titration/run-in period a paired t-test for difference was
conducted for the mean bowel function during the last 7 days before the end of
titration/run-in, compared with the mean bowel function during the last 7 days before
the baseline visit. This analysis was performed in the titration phase population. In
addition, two-sided 95% ClIs for the difference in means between the treatment

periods were provided.

Figures were provided for the ITT and the PP population. The values obtained for
mean bowel function during the last 7 days before the end of the maintenance phase
(mean + 95% CI) were plotted against the oxycodone/naloxone dose ratio and the
absolute dose of naloxone. In addition, surface plots were provided for the results

obtained at the end of the maintenance phase.
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| ast 7 days, a score of 1, if the adverse event was

mld, a score of 2, if the adverse event was noderate,

and a score of 3, if the advgise event was severe. |If

for one side-effectnore thah®bhe adverse event with
different severities were recorded during the last 7

days, the worst severity was used. Summary statistics

for the sunscore of the severity of elicited opioid

typi cal and elicited nal oxone typical adverse events
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estimations of the model parameters is displayed in Figure 10. The contour plot of

the bowel function with a granulation of 10 is shown in Figure 11.

Within the ITT population, a trend towards improved mean bowel function with
increased dose of naloxone was seen. During the last 7 days at the end of the
maintenance phase, mean (+SD) bowel function was lowest in the 1/1, 1.5/1 and 2/1
dose ratios (21.9+£22.25, 21.8+21.35 and 26.7+23.98 for the 1/1, 1.5/1 and 2/1 dose
ratios, respectively). Furthermore, mean bowel function worsened as the amount of
naloxone decreased, to a maximum value of 47.8 (£23.20) for a dose ratio of 6/1. For
the last 7 days prior to Visit 4, mean bowel function ranged from 20.7 (£19.24) at a
ratio of 1/1 to 45.7 (£26.86) at a ratio of 8/1 (see Figure 6. Values for mean bowel
function in the oxycodone/naloxone placebo dose ratios were higher than in the 1/1,

1.5/1 and 2/1 dose ratios at both visits.
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phase. Anal gesic efficacy did not change at V4 and V5
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From the end of the maintenance phase to end of follow-up, mean bowel function

15  worsened (. The range for mean bowel function was 21.8 (+21.35) to 48.2 (£21.71)
for the dose ratio groups at end of maintenance and 33.2 (£20.76) to 52.1 (£26.79)
for the dose ratio groups at the end of follow-up. The change was greatest in the 40
mg naloxone group; mean bowel function was 26.1 (£25.08) at the end of
maintenance and 42.4 (£23.19) at the end of follow-up.

20

Analysis using the PP population generally mirrored the trends observed in the ITT
population with regards to mean bowel function. During the last 7 days at the end of
the maintenance phase, mean (+SD) bowel function was lowest in the 1/1 dose ratio
(10.7+£15.35) and worsened to a maximum of 57.3 (£17.38) for a dose ratio of 6/1.
25  Mean bowel function values were higher than the 1/1, 1.5/1 and 2/1 ratios for all
oxycodone/placebo dose ratios. Similar values were seen for the last 7 days prior to
Visit 4 with the exception of the 3/1 dose ratio. At the end of the maintenance phase
mean bowel function was 42.3 (£24.03), 39.4 (£23.44), 29.8 (£29.29) and 29.6
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r eat ment These anal yses were perforned for the ITT
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t Ftests | UT UI | | .Cl ETICE VW I\?l | ?l F 1Ul hlguaggl C)OﬁﬁJei Oﬂﬁaloxone

PEPBUBRASL Col Bl A Ticebo ! Mo L H0e ;g0 me

of ilean bovr Ninction diri né the|lasfl7” days 4%or the 40

en®issMgt he folll ow-up phase were provided fbr the

gr oupi ng absoll Mendos(@Dyf|  48.2 53.5 51.3 48.2
V3 (23.5) (22.2) 21.6) (20.6)
Mean (SD) 45.4 40.3 31.3 26.1
V5 (22.3) (23.1) (25.8) (25.1)
P-Value* 0.1658 0.0025 0.0002

ITT / LOCF N 48 47 47 42

Mean (SD) 47.7 53.6 499 47.7
V3 (24.0) (22.8) (23.1) (20.5)
Mean (SD) 44 8 40.1 33.2 26.5
V5 (22.9) (24.7) (28.4) (25.7)
P-Value* 0.1795 0.0140 0.0005

*Comparison versus Naloxone Placebo using ANCOVA model with Naloxone dose
and baseline bowel function as factors in the model.

As already mentioned above, within the ITT population, improved mean bowel
function with increased dose of naloxone was seen, with mean values (+ SD) of 45.4
(£22.3), 40.3 (£23.1), 31.3 (£25.8) and 26.1 (£25.1) for placebo, 10 mg, 20 mg and

40 mg respectively at the end of maintenance (p<0.05 for 20 mg and 40 mg naloxone
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The estimates indicate that the mean bowel function improvement is in general
constant within each ratio, and independent of the varying doses of oxycodone and
naloxone. The only possible exception is the 80/40 mg combination, where there is a
suggestion of a lower predicted effect than for the 60/30 mg and 40/20 mg
combinations; this observation, however, has to be interpreted with the size of the

standard error in mind.
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oxycodone/ nal oxone dose rati o showed that within both
dose ratio groups (4/1 and 2/ 1) patients taking the

hi gher oxycodone dose had hi gher nean bowel function

v alrsilitiin tyiestithsting the dreftmeaeeffect for individual oxycodone/naloxone

combinations, overall treatment effect estimates were obtained for specific ratios.
The estimates were calculated by combining the results from the different
oxycodone/naloxone combinations, e.g.; the 2:1 ratio estimate was formed by
averaging the predicted results of the 40/20 mg, 60/30 mg, and 80/40 mg
oxycodone/naloxone combinations, relative to naloxone placebo. The estimated
mean differences (SE) in mean bowel function for various oxycodone/naloxone

ratios versus naloxone placebo groups are displayed below.
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The estimates indicate that bowel function improvement increases as

oxycodone/naloxone ratio decreases, with the estimated improvement at 2:1

approximately 50% higher than at 4:1 (p < 0.05) and with a minimal improvement

from the 2:1 ratio to the 1.5:1 ratio.

It was thus shown, that the 2/1 and the 1.5/1 ratios demonstrated significant

differences compared to the corresponding oxycodone dose plus naloxone placebo at
V4 and V5. The oxycodone/naloxone combination provided improvements in ease of
defecation, feeling of incomplete bowel evacuation and judgement of constipation.

The greatest improvements were seen at dose ratios of 1/1, 1.5/1 and 2/1.
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For global preference, the maintenance phase was preferred by the majority of
investigators and patients for the 1/1 dose ratio. This was supported by the results
obtained in the naloxone 20 mg and 50 mg treatment groups. For naloxone placebo,
the distribution of preference between titration, maintenance and no preference was

generally even regarding efficacy and tolerability.

8. Subject Opioid Withdrawal Scale Results

Subjects were asked to report the occurrence of opioid withdrawal in their diaries
during the first week of treatment with naloxone. These were assessed by rating the

above-mentioned 16 symptoms on a scale of 0 (not at all) to 4 (extremely). A total
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dose ratios of 1I/1, 1.5/1 and 2/1.7. @ obal
Assessnent - Effi cacy, Tolerability and
Pref erence-Resul ts

A general trend can be observed that with higher doses of naloxone administered
there is a slight increase in the predicted values of maximum total SOWS at a low
dose of oxycodone and a moderate increase at higher doses of oxycodone. It is

noteworthy that the 2:1 ratio does not indicate additional safety concerns.

9. Laxative Intake/ Laxative Mean Dose Results

The mean number of days with laxative intake during the last 7 days prior to the end
of maintenance decreased with increasing absolute dose of naloxone (3.9 + 3.38, 2.6
+3.34,2.0 £3.14, 1.6 = 2,93 for placebo, 10 mg, 20 mg and 40 mg naloxone,
respectively). The percentage of days (mean + SD) with laxation during the entire
maintenance phase showed a clear decrease for placebo with increasing dose of
naloxone. The values being 46.4 + 42.78, 36.5 + 33.50,31.3 £ 41.38 and 27.8 +
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Wt hdrawal Scal e Results Subjects were asked to report
the occurrence of opioid withdrawal in their diaries
diiisipg the first VJBe'ﬂOEh% treagomnt (W Bhmpal O¥OB.mg | 80/40 mg
These were assessed Biycebat | NPlakdbe dbomaepenti ooed 16 OXN
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( extrereby)—Atotal SOAGSstore—+ang-ng—fromo0—to—64
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synpt ons. (3.12) (2.54) (2.79) (2.88) (2.50)
Visit 4 - Maintenance lw 1.8 23 23 21 1.6
(2.76) (2.46) (2.79) .71) (26.19)
Visit 5 - End maintenance 3.9 38 41 1.9 2.0
(3.30) (3.55) (3.52) (3.20) (3.22)
Visit 6 - End follow up 3.8 4.0 45 42 3.7
(3.63) (3.09) (3.35) (3.38) (3.53)

10.

Adverse Events - Results

Figs. 18 to 21 provide an overall summary of adverse events during the maintenance

phase by oxycodone/naloxone dose ratio and by absolute dose amount of naloxone.

The number of patients experiencing any adverse events during the maintenance

phase was comparable by absolute dose of naloxone and placebo (range 62.7% -

70%), although the number of events increased with increasing naloxone dose. No
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1 provide an overall summary of adverse events during

t he mai nt enance phase by. oxycodone/ pal oxone dose ratio
anfs BﬁgaHESSSY‘?H% OE plicited paloxene,ypical #lvgre events, there was a trend

towards increase mean sumscore with increasing dose of naloxone. However, mean

sumscores for naloxone typical adverse events improved during the maintenance
phase in allactive naloxone treatment groups and there were no statistically
significant differences to placebo for any active naloxone treatment group at the end

of the maintenance phase (see Figure 51 and 52).
This could indicate that during steady state elicited opioid typical adverse events are
reduced while there is no increase for elicited naloxone typical adverse events if the

inventive preparations are used.

11. Incidence of Diarrhea - Results

The number of subjects experiencing diarrhea that began during the maintenance
phase was higher in the active naloxone treatment groups with the number of events

increasing with higher doses. A trend was observed that with increasing doses of
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could indicate that during steady state elicited
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opi oi |ha}ddRlia@lea 2dVEr s€ events are regdupgd:; While there
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I nci dence of Diarrhea - €Rasy) t|s 5 5 10 (29%)
Mean 73 2.0 5.6 3.8
Median 55 1.0 2.0 2.0
Minimum 1.0 1.0 1.0 1.0
Maximum 20.0 5.0 22.0 22.0

12:1 ratio

The same can be observed with respect to the incidence of discontinuations from the

15

study due to diarrhea (see Table 9).
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events increasing with higher doses. A trend was
observed that with increasi ng doses of nal oxone

adm nistered there is an increase in the absol ute
duration of diarrhea in subj€ttls, who conpleted the
clinical trial. Neverthel ess, conparatively favourable
safety data can be detected for the 2:1 ratio of
oxycodone and nal oxone, whereas the 1.5:1 ratio seens
to result in a higher incidence and | onger duration of
di @18 6alncidehtecofDisbWitmuitivat dub e Diakrheat i 0 gave
conparable results to the placebo. Table 8: Conparison
of days with diarrhea by treatnent 2:1 ratio The sane

can Tt to the ncrdence gf
di sc studX due [to diarrheg (see
Tabl ce of4Di scontinfdtiond duedto
Di ar 5ions Wil g the study |was not
desi pNedxonoPospmgr ed a formal denpnstration |of
noni pferiority of oxycodohe/ nal oxone versus
oxycpdone/ nal oxone pl acebp, t A&7 adni|ni st PAfion |of ©16
prol pnged oxycodone and ngl ox0om®) i n |comgo.oeat i ol Wa®.0 %)
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contyoll ed rel ease oxycodpne rgsults| in 016
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2:1 (6.7%) (16.7%) (11.8%)
12. Study Conclusions

While the study was not designed nor powered as a formal demonstration of non-
inferiority of oxycodone/naloxone versus oxycodone/naloxone placebo, the
administration of prolonged oxycodone and naloxone in combination was not
associated descriptively with differences in the intensity of mean pain whether

analyzed by dose ratios or absolute dose of naloxone.

The study demonstrated that addition of controlled release naloxone to controlled
release oxycodone results in a statistically significant improvement in mean bowel
function at the two higher doses of naloxone (20mg and 40mg). The improvement
increases with decreasing oxycodone/naloxone ratio and appears to plateau at the 2:1

ratio, with the overall effect at 2:1 ratio approximately 50% greater than at 4:1. The



ratio, with the overall effect at 2:1 ratio
approxi mately 50% greater than at 4:1. Thedata
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where there is a suggestion of a | ower predicted
effect than for the 60/30 ng and 40/20 ng
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oxycodone/placebo 8/ 1 and 2/1 dose ratios also had a
high tolerability. The global assessment of preference
al The grediestampovehmnistwrae seghet idosy: refloqo@ft /ert%1and2/1 on absolute
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S Uhﬁﬁbﬂaﬁmﬁbﬁeﬂldﬁﬁ iiBeea f&ﬁcti&;ﬁ'b@mﬁ‘th@mﬂ ratio and the 1.5/1 ratio,
opi oid-typically adverse effects were summuari zed

10 susHesesingghgtdhe imprpwreprné imbrve dynration yeachessa platepe pt %@I 2/1 ratio.
adverse events were those known to be associated with
nal oxone or oxycodone and di arrhea was the nost

f r Acgl@m hysessaRat bbefiestyeind oletability iddidatddur @@fdichréfetdnce
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15 r egmesdadntasf paefeyepice also indicated that the majority of patients and investigators
preferred the maintenance phase for the 1/1 dose ratio, but formed the 2/1 ratio also

as suitable.

The incidence of naloxone- and opioid-typically adverse effects were summarized by

20  sum scores for incidence and severity.

Most reported adverse events were those known to be associated with naloxone or
oxycodone and diarrhea was the most frequently reported adverse event that
increased with higher doses of naloxone. Diarrhea was the most common causally
25 related adverse event and adverse event. The incidence of diarrhea was substantially
reduced from the 1.5/1 to the 2/1 dose ratio. Diarrhea can be regarded as a typical
withdrawal symptom for patients with opioid-induced constipation, who receive an

opioid antagonist.



wi t hdrawal synmptom for patients with opioid-induced
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are taken into account, i.e. reduction of pain
intensity, inprovenent of BFI, occurrence of adverse
ef fect, avoi dance of di arrhe%nd tolerability and
preference, the 2/1 ratio se to be the best choice.
Wthin the 2/1 ratio, the 40/20 ng dose seens
particularly suitable. Exanple 2: Pharnmacokinetic and
bi oavail ability characteristics of different strengths
of a fixed conbi nation of oxycodone and nal oxone and a
conbi nation of Oxygesic(r) plus Nal oxone CR 1.

ective The objectives of this study were to (i)

Sysreary g seemsrthate B ledl repgcts %fﬁtﬁazn%%ﬁ trkas lptq afcount ie.
p n
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of S s, SHUEB e 203t tm e R B0 SRR P S A Seble
40/ 20; and (iii) conpare the pharmacoki netics and

bi oavailability of the fixed conbination fornulation
wi th marketed Oxygesic(r) given together wth Nal oxone

t abl et.s; Test . popul ati.qn A. 8 heal t hy.
Chkempfide Eharaspiaitt aneuipaaifaBiify sharstferiiey bf ditferent
receive the ﬁ&éﬁf%hﬁéﬁﬂﬁx&l édmbinatien oY bkdlodéde Sndhlokéne and a

woul d conpl ete the study and provide valid

phar macoki netgrebiaatian pf QXNgi!Séﬁ@ phusiNalpxpng PRect s who
were included in the study were those who net all of
the followng criteria:

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)
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;

2. 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.
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55 - 90 kg for ferales; Fenmales nust be non-nursing,
non- pregnant, and provide a negative urine b- hCG
pregnancy test within 24 hou before receiving the
study nedi cation. Female sub§itts of chil dbearing
potential nust be using a reliable form of
contraception (e.g. intrauterine device, ora
contraceptive, barrier nethod). Fenal e subjects who
wer e post menopausal nust have been post nenopausal for
> hchgin @driai N t he absence of HRT, have el evated
serum FSH, Generally good health, evidenced by a | ack
of significantly abnormal findings on nedical history,
ph

gﬁﬁg % wgé g&@ﬂ\/m@? nﬂ!hh quﬁ? 'g]zceké;‘?l mﬁér')] %J‘neggﬁ ngle‘ﬁ)ﬁ&bmg
|nmaeﬁmp|ne posi tion) nust be within the foll ow ng
ranges: oral body tenperature between 35.0 - 37.5 C
systolic blood pressure, 90 - 140 nmHg; diastolic
bl ooqd pxg: &m?@ d pul se rate, 40 - 100
bpm B|oo§%3?§?2%g%“§%% pul s %K@gre taken again after 3
M nuteesAged betseandl igndpokl yeaew). After 3 m nutes
standing fron1a suplne osition, there shoul d be

nor e * hENIgvithin 2911(&/%{961‘1%1&511 W@g@ggaé%o 100 kg
10 nHgy, Oq%pa@esza%dglsarﬁsgioﬁggrﬁr Pén?a%é pressure, and no

greater t ease In pulse rate; Witten

I nf oremeBerasiBS Mt hebiommsing,\ﬁbhlprmahp afd@proxide dregafiogine B-
supplled during the study.Exclusign Criteria Subjects
who wer BCEpEegnaney testonithin 4 bowwpelpse eecetvingathgawdymedication.

any of {lgaib 9{115]9&% Bfchildbearing 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;

e 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 pulse rate, 40 - 100 bpm. Blood pressure and pulse were taken
again after 3 minutes in a standing position. After 3 minutes standing from a
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.
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days before their first dose of study nedication; Any
clinically significant abnormalities identified at
prestudy screening for nedi c&# hi st ory, physi cal

exam nation or |aboratory ah Q/'ses; Use of any
prescription nmedication (except HRT for postnenopausal
femal es and contraceptive nedication) in the 2 1 days,
or over the counter nedication including acid
controllers, vitam ns, herbal products and/or m neral
SupgdlgsienCaitdrin t he 7 days, before their first dose of
study nedi cation; Concurrent nedical condition known
to interfere vvith gastrointestinal drug absorption

( eS%pg%%l’v?X %%;I A% deﬁ ffdﬂpgﬁé ﬂg}y v&@g ﬂﬁ)@? %Btn'lé?rz«ln of the followmg

syn ut| on esity et abol
excrtetia:on (e.g. hepatitis, gI onmer ul onephritis);

Hi story of, or concurrent nedical condition, which in
the opinion of the Investigator would conprom se the
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r equi redlosplmdsmdymerdg]ammreat ment; Current hi story of
mgarettesada ts wt
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* Any clinically significant abnormalities identified at prestudy screening for
medical history, physical examination or laboratory analyses;

e 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 their first dose of study medication;

e 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);

e 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;

e History of seizure disorders for which subjects required pharmacologic
treatment;

e Current history of smoking more than 5 cigarettes a day;

e Subjects with evidence of active or past history of substance or alcohol abuse,
according to DSM-IV criteria3, or subjects who, In the investigator's opinion,

have demonstrated addictive or substance abuse behaviors;



according to DSM 1V criteria3, or subjects who, In the
i nvestigator's opinion, have denonstrated addictive or
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regul ar consunption of 2 or nore al coholic drinks per
day or have bl ood al cohol |evels of >0.5% at
screeni ng; Donation of nore 6han 500 nL of bl ood or
bl ood products or other najb} b1 00d 10ss in the 3
nont hs before their first dose of study nedication;

At risk of transmtting infection via bl ood sanples
such as producing a positive HV test at screening or
having participated in a high risk activity for

cont reacSitjectsivio réioRd edgithroRREMption®f Dlel dré BRoBblic drinks per
surface antigen test at screening; producing a

posi t i véayrgwve blogd @leghel Iewds of ﬁé%aat SEEPTHBGI ng;  Any

2051 L VBof PSR T G e b 4708 o

met abol bloeé loss e the dafienthPbepRItiiP 6fke dogeheaeady | hellidition;
benzodi azepi nes, and cannabi noids in the speci nen of

uri ne cof rigcobltrangmitting énfecting; via eodsamplas such\as pyoduging a
oxycodone.,. . .CO Y. . . . .
Cont  ai R, B3 optiBe B R AEYRELAN i g igh i gty for

dat ashegintifadfin asrbé@ing Rpddial Hépatitik Bostrfabertigen test at
primary care physician (if, applicable) to be inforned;

The | nvisseqnipg grodyemeanogitive depatifisde antikpdy dest Akierecames

for r . clfic ' LUSL QR

cri ¢ o A1 SO reS R Mot SRSk Bnbit, Gt Bofbhuraces,
10. Tabl smpkktariminbs, @otailenmeabalites, ascthdddnéXprepoxsphdale] ne

Char act S}Eein%(i:licd?ﬂe, 1?3&%5&53&%', glﬁdi ga?m:!l\{)ailloeidé: ienntllalle Spe(g‘/inelerna(l)fl’ urine
collected at screening;
e Known sensitivity to oxycodone, naloxone, or related compounds;
e Contraindications and precautions as detailed in the datasheet for
Oxygesic@;
e Refusal to allow their primary care physician (if applicable) to be informed;

e 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 10.
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(N=22) (N=6) (N
Caucasi an 22 (100%

28) Characteristics Race, n (%
(100% 28 (100% Age (y) Mean
6.32 32.3 + 5.44 Range PBCi/AP2006/060341
max) 25,41 24,42 24,42 Height (cn) Mean SD 179.1 +
4.84 168.0 8.72 176.7 7.33 Range (mn, max) 165, 187
159, 181 159, 187 Wei ght (kg) an SD 77.8 9.04 67.0
3.03 75.5 9.25 Range (mn,~ ) 62,97 63,71 62,97
Body Mass Index (kg/nmR2) Mean SD 24.2 + 2.56 23.9 +
2.50 24.2 + 2.50 Range (mn, max) 20,29 20,27 20,29 3.
Study Design, Test Treatnent Dose and Mbde of

Adm ni stration Preparation of testedproducts A nelt
exTabls i1 0 Subject Denivgfapalcs xod Ol Baselne€Char kR es: Satehet
f opgpiliatdnon Wi th an oxycodone: nal oxone ratio of 2:1

+ Ol

avai | abl e, nanmely OXN 10/ =a61)d OXN 40/ 2 Virglé)
where—thefHrst—nurber+s
Characteristics
Race, n (%)
Caucasian 22 (100%) 6 (100%) 28 (100%)
Age (y)
Mean + SD 32.6 +5.28 31.0+6.32 323+5.44
Range (min, max) 25,41 24 .42 24.42
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 +2.56 23.9+2.50 242 +2.50
Range (min, max) 20,29 20,27 20,29
3. Study Design, Test Treatment 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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Table 11: Oxycodone/Naloxone prolonged release tablets.

Component Quantity Function | Reference
(mg/tablet) to
Standard
OXN 10/5 | OXN 20/10 | OXN 40/20
Oxycodone hydrochloride 10.50 21.00 42.00 Active  |USP#¥/
) H.S.E.
corresponding to
Oxycodone hydrochloride 10.00 20.00 40.00
anhydrous
Oxycodone base 9.00 18.00 36.00
Naloxone hydrochloride 5.45 10.90 21.80 Active | Ph. Eur.*
Dihydrate
corresponding to
Naloxone hydrochloride 5.00 10.00 20.00
anhydrous
Naloxone base 4.50 9.00 18.00
Povidone K30 5.00 7.25 14.50 Binder |Ph. Eur.*
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Treatnent B: 2 x tablets of Oxn 20/10 Treatnent C 1 x
tablets of Oxn 40/ 20 The reference treatnent was an

Nal oxone was used iPCT/RR2006/060341

form of Nal oxone 10 ng CR spray granul ation tablet.
Ref erence treatnent was thus Treatnent D. 2 tablets of
Oxygesic(r) 20 ng and two ta

ng. Duration of treatnent

ets of Nal oxone CR 10

i'nE(#"U'ded 2 1 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 nedica
dosi ng of study period 4 and there were 7 to 10 days

7 to 10 days after

al EmyicdilglosNigsuat i on| frmd he| st urlgo) The pppal |Retardant | Ph. Eur.*
diisRh Qlcl@ﬁ’& 49 10 o7 daysspp The t15¢esp ment §¢0gdUll Retdiant | Ph. Eur.*
S e > UCY G844k T T ea§4{!56” M1000¢ _ IDhillgnt | Ph. Eur.*
|\~ AUTT UUST I ol Ul SCPai J [{
dj Pu“gqﬂ*.ta]uut ser ot FheZolr ot ed “u! ti??:’:(ﬁgvas)(}%d@t Ph. Fur.*
d SteRIate: | 1hi ok p,;;‘;,s. At | an 1bs br ovZ-3fby { Fubricant | Ph. Eur.*
WITP@éﬁW%f ormed conslent12885an |c,1|3§c9ﬂe I n 3HS80st |jdy
ThEilmuCeatnal ysi s popul ation fpr phar magoki neticsg was
deOpadrgt IBHPt hose subj fect 8,72who| had at | east one y@batihg |supplier
phahir@c@EFrgnc paraneter cal cul ated on|at | east |[one specificati
treatnent. 4. Pharmacoki netic A:sessment $ Drug on
TRfpON VEasUT effents BIropd gapl es for Coatineg | supplier
d(agk(ﬁ, ﬁxycodone nor oxycpdone, oxynor phone, & Supp_ .
pecificati
no oxyrmrphone nal oxjone, 6b-ngal oxol ang on
n( conrcentfatons—were—obta-fed— -
f oPP bgct durijng each of the 4 stu y3 ri pleating supplier
|lm@h’i“é$ﬁ3y21 fore dosing; andlat 0.5, 1, 1.5, 2| 2.5, |specificati
3, 3.5, 4, 5 6, 8 10, 12, 16| 24, 28, 32 36, 48, 72 |on
anBudfiedtaler s (22 bl ood slriBl es| pe0.1sk udy pdx2dd) |Gidser |Ph. Eur.*
doTotad filBtabdet was al so 127,79 143.21 286.41 * current
Edition
D calculated based on expected moisture content
° qualitative composition : see Table 12
Table 12: Qualitative composition of the film coat.
Opadry I HP white pink yellow Reference to
85F18422 | 85F24151 | 85F32109 | Standard
Polyvinylalcohol part. hydrolized Ph. Eur. *
Titanium dioxide (E 171) + + + Ph. Eur. *
Macrogol 3350 + + + Ph. Eur. *
Talcum + + + Ph. Eur. *
Iron oxide red (E 172) + NF* /EC Directive
Iron oxide yellow (E 172) + NF* /EC Directive
* current Edition




drawn where possible at the first report of a serious
or severe unexpected adverse event and at its

WO e®olgmordn. At each tine of plasnma determ nat POGREPB06r060341
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25

venous bl ood was drawn froma forearmvein into a tube
cont ai ni ng K2 EDTA anti coagul ant. Al sanples were
processed according to connoggfanple handl i ng

procedures. Pharnmacokinetic” anmeters The foll ow ng

phar macoki netic paranmeters were cal cul ated fromthe

pl asma concentrations of oxycodone, noroxycodone,

oxynor phone, nor oxynor phone, nal oxone, 6b-nal oxol and

nal oxone- 3- gl ucuroni de: Area under the plasm
cosmepDesighon tinme curve calculated to the |ast

measur abl e concentration (AUCt); Area under the plasma
COPRERhdPHaP i BI%éﬁel_aBél,r MBole Wb ItRGrhd iR -Bériod, randomized across
adm ni stration to |nf|n|%y (AUCESf F) ; 'Maxi mum obser ved

pl ewratudy aod healthyisobje¢tSrBhe) treatihends peragiverf omaly imibmfasted state
observed plasma concentration (tmax); Term nal phase
ra?%°§8ﬁgtant (LanbdaZz); Apparent term nal phase half

life (t Z). For oxycodone, noroxycodone, oxynorphone,

nor oxynor phone, and nal oxone-3- gl ucuroni de, AUC

vat ues Twepenagt derft X tablegs of Gxn 168d Cnax val ues in

ng/ L. r X |, AUC val ues, due to
the | ow%%gﬁlg%lrt}%g??%%g&s gﬁ?g’?%%gn in pg-h/nm and Cmax

val ues Tram@niT: WAblets oXIDGE B0/20d CnBx wer e regar ded
as the primary paraneters. AUCt were cal cul ated using
the linear trapezoidal nethod. Where possi bl e,

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.

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.



LanbdaZ was estimated using those points determned to
be in the termnal |oglinear phase. t Z was determ ned

wo eaasdeE3 ratio of In 2 to LanbdaZ. The ar eas PGTEP20061650341
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pl asma concentration-tine curve between the | ast
measured point and infinity were calculated fromthe
ratio of the final observed {Jéé'ra]\srm concentration
(G ast) to LanbdaZ. This was en added to the AUCt to
yield AUCINF. Al'l pharmacoki netic cal cul ati ons were
performed with WnNonlin Enterprise Edition, Version
4.1. Statistical Methods Cnmax and AUCESf F of oxycodone
were inportant in order to assess the equival ence of
the 4 treatnments. AUCt was cal cul ated using the |inear
trapezo'dal met hod. Where possi bl e, LanbdaZ was
esti mat BeparmacokinaticASSeSSBICABs det ernined to be in the
t er m nal Iog Ilnear phase. t Z were determ ned from
thB bor?ce%ra{lon.[%IeagurLr%%_gaz The areas under the
Ias concentra PI'E° curve between the | ast
measured point and infinity were calculated fromthe

ratio of the final ohserved plasma
c oRtaorsAmples frcetrsminipg OXyaeeeREz NoTPRY <odRRS XYBWIPhOBEL he

AU rok 8 ﬁl)lqe 'ilQl%x@ﬁee @e lﬁgg)e b1 a‘iﬂ?ien (#]x%ﬁg% r{%lua}romde concentrations

concen on-tinme cur tween t
adwerei thalmtd fon eachdsubjett during e@@lUﬁHBé FF)stud?lperlddﬂ;mmedlately before

e ik Tt 180 o-fer & G Woriga T, b2, 3648, 72

I af A P9 @houdHD, b1 68 e ERipTesied stiP f)el‘f@d) BESr dbsERP aSTbbY Ry also

for differences defined’in the fol 'om ng conpari sons
of diawnevhese possibtea thofitst repoited aAeweus aysevere umdxipacted adverse
.on B vs. open conbination D fixed

co%flﬁ%{f‘fagng iutlogpen conbi nation D fixed conbi nati on

A vs. fixed conbination B

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

according to common sample handling procedures.

Pharmacokinetic Parameters

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

naloxone, 6B-naloxol and naloxone-3-glucuronide:

- Area under the plasma concentration time curve calculated to the last
measurable concentration (AUCY);

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

- Maximum observed plasma concentration (Cppay);

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



fi xed conbination A vs. fixed conbination C fixed
conbi nation B vs. fixed conbination C The full

W@ e@bP89933 popul ati on for pharnacoki netics wer ePCHERR0DE60341
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t hese anal yses. The netabolite: parent drug AUCt and
AUCESFF rati os were estimated for each treatnent,
where possible. 5. dinical rmacol ogy Results Mean
observed plasma concentratiofi’~"tinme curves for
oxycodone, nal oxone-3- gl ucuroni de, nal oxone,

nor oxycodone, oxynorphone, noroxynorphone and 6-b-

nal oxol are presented in Figures 22 to 28.

Phar macoki neti c paraneters for oxycodone,

nal oxonBerrigd] phideqticdenatt (DambdaA)e are presented in
Tables 13 to 26 respectively. Table 13: Summary of

Phar nacORrpasentiternpngl phasechadf Iifg (t/&dy codone by Treat ment :
Ful I Anal ysis Popul ati on for Pharnacokinetics

Phar macoki netic 2 x Oxygesic 20 parameter 4 x OXN 10/5
2 Kor@yicadomeOndroxycdoddhe] 0k Priorphanes nbiedxgmornehohe, ahd@aloxone-3-

hinm), N 23 23 23 Arith ¢ Me 473,49 .491 22
458805, AGC GRS s 550 I BN T4 pnd Spe e (41T g For
Geﬁﬂ@i&de%n%?ﬂhagcgi%lz gﬁ% (%' 4tued dt81o B8 10W eod@ntbliddiwere given in

(ng.h/nL) N
pgh/mL and Cy,x values in pg/mL.

AUCt, AUCINF and C,,; were regarded as the primary parameters.

AUCt were calculated using the linear trapezoidal method. Where possible,
LambdaZ was estimated using those points determined to be in the terminal log-
linear phase. t2Z 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 were calculated from the ratio of the final observed plasma concentration

(Ciast) to LambdaZ. This was then added to the AUCt to yield AUCINF.

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/2Z were determined from the ratio of In 2 to LambdaZ. The areas
under the plasma concentration-time curve between the last measured point and

infinity were calculated from the ratio of the final observed plasma concentration



Arithmetic Mean 475.06 497.17 491.22 509.11 (SD)
(72.182) (81.687) (93.458) (82.963) Geonmetric Mean

WA e®s8F992490. 65 483. 04 502. 80 Cmax (ng/ nL) N 24PQBERBO@®0341

10

15

20

25

Arithnmetic Mean 34.91 35.73 34.46 40.45 (SD) (4.361)
(4.931) (5.025) (4.706) Geonetric Mean 34.66 35.41

34.12 40.19 tmax (h) N 24 23 23 23 Median 3.5 4.0 3.0

2.5 (Mn,Max) (1.0, 6.0) (2°%°8.0) (1.0, 6.0) (0.5,

8.0) tl1/2Z N 24 22 22 22 Arithnetic Mean 4.69 4. 87

4.83 5.01 (SD) (0.775) (0.995) (0.975) (0.802)Table

14. Oxycodone Summary of Ratios for AUCt, AUCI NF, CnBx
and Differences for tmaxand Hal f-Life - Full Analysis
Po@@ilqtd DambdyZ. Frtis was added @b thiesAUChar yield akd sred hﬁdeﬂ the plasma
OXN 2 x OXN | XOXN 4 x OXN 4, x OXN 2 x OXN netri

| gongentigtipn-timecyrve betyigen the time, o agminigjratign @dxnﬁmm@UCINF)-
Oxygesi ¢ Oxygesic Oxygesic 2 x OXN OXN | xOXN 20 + 2 x

20 + 2 x 20 + 2 x 20/ 10 40/20 40/ 20 Nal oxone Nal oxone
NaThe« dose adjusted relative systemic availabilities (Frelt, and FrelINF) and the Cpax

ratio were obtained from the ratio of AUCt, AUCINF and C,,x values, respectively,

for differences defined in the following comparisons of interest:

fixed combination A vs. open combination D
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

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.

5. Clinical Pharmacology Results

Mean observed plasma concentration — time curves for oxycodone, naloxone-3-
glucuronide, naloxone, noroxycodone, oxymorphone, noroxymorphone and 6-3-

naloxol are presented in Figures 22 to 28.

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

are presented in Tables 13 to 26 respectively.



10 10 10 AUC (ng.h/nl) Ratio (% 94.9 98.2 98.0 96.7
96.8 100.2 90% 91.5, 98.5 94.5, 102.0 94.4, 101.7
wW@O®3008/08900. 4 93. 3, 100.5 96.5, 104.0 AUCI NF( ngP¢ir/BEP10p6/060341
Ratio (%9 94.5 98.2 97.8 96.2 96.5 100.4 90% 90. 9,
98.1 94.5,102.1 94.1,101.7 92.6,99.9 92.9,100. 3
96. 5, 104. 3 Onex (ng/ni) Ratio (% 86.2 88.4 85.8 97.5
100.5 103.1 90% 82.2, 90.1%4 %%72, 92.8 81.8, 90.0
92.9, 102.3 95.8, 105.4 98.2, 108.1 tmax (h)
Difference 0.49 1.11 0.14 -0.63 0.35 0.97 90% -0.19,
1.16 0.42, 1.80 -0.54, 0.82 -1.31, 0.05 -0.33, 1.02
0.29,1.66 tl/2Z (h) D fference -0.27 -0.11 -0.11 -0.16
- 0Tde 03 OSudGHS) of Phabacdkitkibic PAraddeterd f&30xytoddne ¥ Pidatment:
- OFd1P Anfly3i8 PoPuldfien for PRambhcdRinefles33- 111 - Table 15.

Summary of Pharmacokinetic Paraneters for

PORIL A ON 10T PRAIGBEAI Nebi Gen FINBT MGk R 40C A
Oxygesic 20 + 4 x OXN 10/5 2 x OXN 20/10 T x OXN 4Q/x2fbxone 10

xXOxygesic 20

PAKBOERER/E,) X Nal oxone 10 AUCT (pg. N7 L)
N

24 23 23 23
Arithmetic Mean 473.49 491.22 488.89 502.28
(SD) (72.160) (82.181) (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
(SD) (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) (4.931) (5.025) (4.706)
Geometric Mean 34.66 3541 34.12 40.19
tmax (h)
N 24 23 23 23
Median 35 4.0 3.0 2.5
(Min,Max) (1.0, 6.0) (2.0, 8.0) (1.0, 6.0) (0.5, 8.0)
t1/2Z
N 24 22 22 22
Arithmetic Mean 4.69 487 4.83 5.01
(SD) (0.775) (0.995) (0.975) (0.802)




N 24 23 23 23 Arithmetic Mean 539.93 522.45 520. 10

523.37 (SD) (142.241) (128.569) (133.175) (119.752)
W@e@Ies9rr Mean 520. 14 506. 63 502. 26 509. 38  PCT/EP2006/060341

AUCI NF(pg. h/m) N 22 2 1 22 22 Arithnetic Mean 562. 53

520.97 527.94 537.25 (SD) (130.732) (133.172)

(135.424) 110.829 Ceonetric an 546. 73 504. 34 509. 62

525.91 Cmax (pg/nL) N 24 23 23 Arithnetic Mean

62.01 63.62 61.95 63.55 (SD) (15.961) (19.511)

(18.369) (16.748) Ceonetric 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

(Mn,Max) (0.5, 3.0) (0.5, 6.0) (0.5, 3.0) (0.5, 6.0)

t | Table N 20x¥cddode Sdamndiy bhRBfidsfoVAUICLSABEINF 9G,,,,{ afid Differences

7. ff t{obhd O3FAGR)- Kudl ARdysié Popiaion(fbr Phafinhadlifetiks.
Nal oxone- 3- d ucuroni de Summary of Ratios for AUCt,

AUCLINE,_OnBx
Pharmacokinetic 4 x OXN 2x OXN 1 x OXN 4 x OXN 4 x OXN 2 x OXN
metric 10/5/2x 20/10/2x 40/20/2x 10/5/ 10/5/1x 20/10/
Oxygesic Oxygesic  Oxygesic 2x OXN OXN 1 x OXN
20+2x 20+2x 20+2x 20/10 40/20 40/20
Naloxone Naloxone  Naloxone
10 10 10
AUCt (ng.h/mL)
Ratio (%) 94.9 98.2 98.0 96.7 96.8 100.2
90%CI 91.5,98.5 94.5,102.0 94.4,101.7 93.1,1004 93.3,100.5 96.5,104.0
AUCINF(ng.h/m
L)
Ratio (%) 94.5 98.2 97.8 96.2 96.5 100.4
90%CI 909,981 945,102.1 94.1,101.7 92.6,99.9 92.9,1003 96.5,104.3
Cmax (ng/mL)
Ratio (%) 86.2 88.4 85.8 97.5 100.5 103.1
90%CI 822,904 842,928 81.8,90.0 929,102.3 95.8,1054 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 0.42,1.80 -0.54,0.82 -1.31,0.05 -033,1.02 0.29,1.66
t1/2Z (h)
Difference -0.27 -0.11 -0.11 -0.16 -0.16 0.00
90%CI -0.60,0.05 -0.44,0.23 -0.44,0.22 -0.49,0.16 -0.49,0.16 -0.33,0.33




and Differences for Tmx and Half-Life - Full Analysis

Popul ati on for Pharmacoki netics. Pharmacokinetic 4 x
W@N6/A8%7IOXN | XOXN 4 x OXN 4 x OXN 2 x OXN nerCT/EP204/660341

/| 2 x 20/10 / 2 x 40/20/ 2 x 10/5/ 10/5/ 1 x 20/10

/ Oxygesic Oxygesic 20 Oxygesic 2 x OXN OXN 40/20 I x

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

Nal oxone 10 Nal oxone 10 10 AUCt™ (pg. h/nm) Ratio (%

101.0 98.8 98.6 102.2 102.4 100.2 90% 95.6, 106.8

93.4, 104.5 93.3, 104.3 96.7, 108.1 97.0, 108.2 94.8,

105.9 AUCI NF(pg.h/mL) Ratio (% 102.1 98.2 99.0 104.0

103.1 99.2 90% 96.3, 108.3 92.3, 104.2 93.4, 105.0

97T#8hle 130 Sbmhargof B3®macdk3ndbic thhine@e@mmzﬂ@giﬂﬂs)- giiaiirofide by

(O/ﬁ“reaﬁnéhtgﬁuﬁ Adalydis Fopalation for Pll@ﬁna%oﬁﬂl%’ﬂs 88.5, 102.8

9.4, 104.1 88.2, 102.5 91.7, 106.6 93.1, 108.0 94.1,
109.3 fmax (h) Difference -0 .34 O 16 -0.42 -0.18 0. 08

0. Par®a3KineticO. 84, - 67, 093, 69, 2 x Oxygesic 20 +
GOAR o 07 2EPRR ™ Rk athe

0 pRam@er43. (0, 59 - 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
(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)
t1/2Z

N 22 21 22 22
Arithmetic Mean 8.48 7.93 7.81 7.66
(SD) (3.066) (2.402) (2.742) (1.717)




Difference 0.87 0.37 0.32 0.50 0.56 0.06 90%l -0.02,
1.77 -0.53, 1.28 -0.58, 1.21 -0.41, 1.41 -0.33, 1.45

W0 2008889903 96Tabl e 17. Summary of Phar macoki net PCT/EP2006/060341
Paranmeters for Nal oxone by Treatnent: Full Analysis
Popul ation for Pharmacoki netics. Pharnmacokinetic 2 x
Oxygesic 20 + 4 x OXN 10/5 2 ,x OXN 20/ 10 1 x OXN 40/ 20
paraneter 2 x Nal oxone 10 A '(pg. h/m.) N 24 23 23 23
Arithmetic Mean 0.84 0.89 0.87 0.97 (SD) (0.656)
(0.749) (0.718) (0.976) Geonetric Mean 0.67 0.70 0.68
0.72 AUCINF(pg.h/m.) N2 6 0 1 Arithnmetic Mean - 1.64

(SD) - (1.043) - - Ceonetric Mean - 1.45 - - QOrax

( PTabTE ) 6 NNBtbx81e-3331dcurdhide ISuminiaty MERBLiEY. 0 AUSATUAINF, Cax

0. £ 0iFRrercls Qﬁfﬁmﬂ(&djf@a@ L{f0 - Bl AraBskPopula6eaes: | C

Vepm, a0bkifetie O .06 tmax (h) N'24 23 23 23
Pharmacokinetic 4 x OXN 2 x OXN 1 x OXN 4 x OXN 4 x OXN 2 x OXN
metric 10/5/2x 20/10/2x 40/20/2x 10/5/ 10/5/1x 20/10/
Oxygesic Oxygesic 20  Oxygesic 2xOXN OXN 4020 1x OXN
20+2x +2x 20+2x 20/10 40/20
Naloxone Naloxone 10 Naloxone
10 10
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 93.3,1043 96.7,108.1 97.0,108.2 94.8,105.9
AUCINF(pg.h/m
L)
Ratio (%) 102.1 98.2 99.0 104.0 103.1 99.2
90%CI 96.3,1083 923,1042 93.4,1050 979,1105 97.3,109.3 93.5,105.2
Cmax (pg/mL)
Ratio (%) 95.4 96.5 95.1 98.8 100.3 101.5
90%CI 88.5,102.8 89.4,104.1 88.2,102.5 91.7,106.6 93.1,108.0 94.1,109.3
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 -0.69,0.33 -0.43, 0.59 -0.26, 0.77
t1/2Z (h)
Difference 0.87 0.37 0.32 0.50 0.56 0.06
90%CI -0.02, 1.77 -0.53,1.28 -0.58,1.21 -041,1.41 -0.33,1.45 -0.85, 0.96




Median 4.0 5.0 2.0 1.0 (Mn, Max) (0.5, 12.0) (0.5,

24.0) (0.5, 12.0) (0.5, 24.0) tl/2Z N4 9 4 4
wozGobla8e73 ¢ Mean 9.89 12.85 13.83 11.02 (SD) (BCWBF006/060341

(11.924) (1.879) (1.075)Table 18. Nal oxone Summary of

Ratios for AUCt, AUCESfF, Chmax and Di fferences for

Tmax and Hal f-Life - Full ﬂﬁ/Sl s Popul ation for

Phar nacoki neti cs. Phar macoki X OXN 2 x OXN | xOXN 4

X OXN 4 x OXN 2 x OXN netic netric 10/5 / 2 x 20/10 /

2 x 40/20/ 2 x 10/5/ 10/5/ 1 x 20/10 / Oxygesic 20

Oxygesi ¢ 20 Oxygesic 20 2 x OXN OXN 40/20 I xOXN + 2 x

+ 2 X + 2 x 20/ 10 40/ 20 Nal oxone 10 Nal oxone 10

NaTsblon?. $0mAlde) of Pigirtha¢dkindRia Patanigrs Pak. Nal&£oné by 4lréatment:

94ruil J\QQIy@lSZPQ IZtl&QP@IPh&Zn&ohh@@csz 86.3, 114.5 81.8,
108.1 82.4, 8.9 87.3, 114.9 92.0, 121.5 AUCI NF

(o h/nol) Ratlo (%9 - - - - - - 90%l Cmax (pa/ni)
Pharmacokinetic 4xOXN10/5  2xOXN20/10  1xOXN4o20  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/mL)
N 2 6 0 1
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)




Ratio (% 102.4 108.8 104.1 94.1 98.4 104.5 90%Cl
88.0, 119.2 93.1, 127.0 89.3, 121.2 80.8, 109.7 84.6,

-0.83 1.32 2.15 90%

0.24 -3.10, 1.44 -0.93, 3.57 -0.12, 4.43 tl/2Z (h)
Difference -3.55 0.79 2.30 -4,35 -5.85 -1.51 90%C
-12.92, 5.82 -23.09, 24.67 - b 06, 26. 67 -28.49, 19.80
-30.48, 18.77 -8.80, 5.78Table 19. Sumary of

Phar macoki neti ¢ Paraneters for

Tr eat nent : Anal ysi s Popul ati on for

Ful |

Phar macoki neti cs.
paTsbret 8 NaloxofdSurhfhaby &f Ratidfor2AUDY, AUKINIXINC 404mDDiffezences

X PRMTOXOHE HAf-BHEL FON i
Mean 439.71 442.70 436.1

(
40BhapBackBil. HOOXGB. 91 AWOXNF

Nor oxycodone by

Phar macoki netic 2 x Oxygesic 20

)PoDuliBor fordtharBacdkinefioet i C
451.35 (SD) (194.093)

WA 10064809% 7, 121.8 tnmax (h) Difference -0.71 OPAREPRIG®0341
-2.96, 1.54 -2.17,2.42 -4. 31,

(ngxloXmL) N4ZOXA2 224 2DXN 2 x OXN
Ar netiometricc MER2 x447. 28/1053x 05 WA20/7% 462183/ ( SD) 10/5/1x 20/10/
(197.697) (91@eHI0) Ormpsiqln) Ofwmsic W01) 2GE0RMBt r QXN 1XOXN
411.57 413.58%404 89 418X45 *2x 20/10 40720
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 86.3,114.5 81.8,108.1 82.4,108.9 87.3,114.9 92.0,121.5

AUCINF

(pg.h/mL)

Ratio (%) - - - - - -

90%CI -- -- -- -- -- --

Cmax

(pg/mL)

Ratio (%) 102.4 108.8 104.1 94.1 98.4 104.5

90%CI 88.0,119.2 93.1, 127.0 89.3,121.2 80.8, 109.7 84.6,114.4 89.7,121.8

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, 3.57 -0.12,4.43

t1/2Z (h)

Difference -3.55 0.79 2.30 -4.35 -5.85 -1.51

90%CI -12.92,5.82 -23.09,24.67 -22.06,26.67 -28.49,19.80 -30.48, 18.77 -8.80, 5.78




Crmax (ng/m) N 24 23 23 23 Arithnetic Mean 24.69 25.55
24.26 26.67 (SD) (6.507) (6.986) (6.415) (8.428)
W@R@Me8997Ex Mean 23.83 24.56 23.42 25.38 tmax (POT/EPDA6/060341
23 23 23 Median 5.0 5.0 3.5 4.0 (Mn,Max) (2.0, 8.0)
(2.5, 8.0) (2.0, 8.0) (1.0, 8.0) tI/2Z (h 1) N 23 22
22 22 Arithnetic Mean 7.03 7,10 7.25 6.95 (SD) (1.679)
(1.598) (1.587) (1.539) Nor oklPcodone: oxycodone AUCt
ratio (ng.h/m) N 24 23 23 23 Arithnetic Mean 0. 93
0.91 0.91 0.91 (SD) (0.368) (0.393) (0.404) (0.444)
Nor oxycodone: oxycodone AUCINF ratio (ng.h/nm) N 23 2 1
2122 Arithmetic Mean 0.94 0.92 0.90 0.92
Table 19. Summary of Pharmacokinetic Parameters for Noroxycodone by
Treatment: Full Analysis Population for Pharmacokinetics.

Pharmacokinetic 2 x Oxygesic 20
parameter 4 x OXN 10/5 2 x OXN 20/10 1 x OXN 40/20 +

2 x Naloxone 10
AUCt (ng.h/mL)
N 23 23 23 23
Arithmetic Mean 439.71 442.70 436.15 451.35
(SD) (194.093) (208.868) (192.795) (219.059)
Geometric Mean 405.22 403.63 401.90 408.91
AUCINF (ng.h/mL)
N 23 22 22 22
Arithmetic Mean 44728 453.05 440.75 462.53
(SD) (197.697) (210.830) (197.780) (221.201)
Geometric Mean 411.57 413.50 404.89 419.45
Cmax (ng/mL)
N 24 23 23 23
Arithmetic Mean 24.69 25.55 24.26 26.67
(SD) (6.507) (6.986) (6.415) (8.428)
Geometric Mean 23.83 24.56 23.42 25.38
tmax (h)
N 24 23 23 23
Median 5.0 5.0 35 4.0
(Min,Max) (2.0,8.0) 2.5,8.0 (2.0, 8.0) (1.0, 8.0)
t12Z (h™)
N 23 22 22 22
Arithmetic Mean 7.03 7.10 7.25 6.95
(SD) (1.679) (1.598) (1.587) (1.539)
Noroxycodone:oxycodone
AUCt ratio (ng.h/mL)
N 24 23 23 23
Arithmetic Mean 0.93 0.91 0.91 0.91
(SD) (0.368) (0.393) (0.404) (0.444)
Noroxycodone:oxycodone
AUCINF ratio (ng.h/mL)
N 23 21 21 22
Arithmetic Mean 0.94 0.92 0.90 0.92
(SD) (0.374) (0.408) (0.420) (0.449)




(SD) (0.374) (0.408) (0.420) (0.449)Table 20.

Nor oxycodone Sunmary of Ratios for AUCt, AUCESfF, Cnax
waraeMPrErences for Tmx and Hal f-Life - Ful | PGYTEP2086/660341

Popul ation for Pharmacoki netics. Pharnacokinetic 4 x

OXN 2 x OXN 1 XxOXN 4 x OXN 4 x OXN 2 x OXN netric 10/5

/ 2 x 20/10 / 2 x 40/20 / 2 x 10/5/ 10/5/ 1 x 20/10

| Oxygesic Oxygesic 20 Oxygesl®& 2 x OXN OXN 40/20 | x

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

Nal oxone 10 Nal oxone 10 10 AUC (ng.h/nm) Ratio (%

98.0 97.2 97.7 100.8 100.3 99.5 90% 95.3, 100.8

94.4, 100.1 95.0, 100.5 98.0, 103.7 97.5, 103.2 96.7,

102able ADICNDFdxygoduneSunniiat iof Rafigs 7 AT/ ABCIKF/CQ a8d

99DHFEEnRs 9&% aﬁﬂiHalf-L@I@ @*‘uﬁ ZySQSQQ)p%Ia%m%r Bf¥®m8cokinetics.

97.0, 102. 7, 102. 8, 6 Crax (ng/nL) Ratio

(917 24,5 QQ,Q QZ,Q 1Q1,4 1Q4,5 00%1 87, 7. 95.8

90PHlrmOBkigetB6. Bx OXN 5 92x3)XNOL. 4xOXNL, HGHXN 1004 OOXN 2x OXN
10@etpict max (h) 196 f¥er end®1002X8 01020/Dx20 10512 - 01002 1x 20/10/
0.10 90%CI - 0. @xyzegc 84 Qxygaqip 20 0, Oyveeds 46,2 X6 - OXPg020  1x OXN

0.54 -0.67, O. 6Q|_+26 56 0+27 20+2x 20/10 40/20
Naloxone 'Naloxone 10  Naloxone
10 10
AUCt (ng.h/mL)
Ratio (%) 98.0 97.2 97.7 100.8 100.3 99.5
90%CI 953,100.8 944,100.1 95.0,100.5 98.0,103.7 97.5,1032 96.7,102.4
AUCINF(ng.h/m
L)
Ratio (%) 97.2 97.3 97.7 99.8 99.5 99.6
90%CI 944,100.0 945,100.3 949,100.6 97.0,102.8 96.7,1023 96.8,102.6
Cmax (ng/mL)
Ratio (%) 91.7 945 90.4 97.0 101.4 104.5
90%CI 87.7,95.8 90.4,98.8 86.5,94.5 928,1014 97.1,1059 100.0,
109.2

tmax (h)
Difference 0.18 0.30 0.20 -0.12 -0.02 0.10
90%CI -0.47,0.84 -0.37, 0.97 -0.46,0.86 -0.78,0.54 -0.67,0.64 -0.56,0.76
t1/2Z (h)
Difference 0.13 0.25 0.33 -0.12 -0.20 -0.08
90%CI -0.20, 0.46 -0.09, 0.59 -0.00,0.66  -0.45,0.21 -0.53,0.12 -041, 0.25




tl/2Z (h) Difference 0.13 0.25 0.33 -0.12 -0.20 -0.08
90%l -0.20, 0.46 -0.09, 0.59 -0.00, 0.66 -0.45, 0.21

WO 2006889903 12 - 0. 41, 0.25Table 2 1. Sunmmary of PCT/EP2006/060341
Phar macoki neti ¢ Paraneters for Oxynorphone by
Treatnment: Full Analysis Popul ation for
Phar macoki neti cs. Phar rmcoki{] ic 2 x Oxygesic 20 + 4
Xx OXN 10/5 2 x OXN 20/10 1 X 40/ 20 paraneter 2 X
Nal oxone 10 AUCt (ng.h/mL) N 24 23 23 23 Arithnetic
Mean 8.08 8.30 8.72 8.61 (SD) (4.028) (4.276) (4.586)
(4.463) Ceonetric Mean 6.81 6.11 6.73 6.95 AUCI NF
(ng.h/nm.) N4 546 Arithnetic Mean 13.73 12.69 17.69
11T28e ¢ SDBuihthabyd8f PHadmaodkineid Patietérd fekQ03yrbwphdric ByCTreatment:
Vegil Adaldis P3p@atidn fof PhadfnABkinemes. (ng/ ML) N 24 23 23
23 Arithnmetic Mean 0.57 0.58 0.61 0.72 (SD) (0.223)
(Q.248) (0.234) (0,.328) Ceonetric Mean 0.53 0 .52 0 56

0. Birtaakingtie) 4xOXN10/5 2xOXN20/10 1xOXN4020 X Qxysesic20+
parameter 2 x Naloxone 10
AUCt (ng.h/mL)

N 24 23 23 23
Arithmetic Mean 8.08 8.30 8.72 8.61
(SD) (4.028) (4.276) (4.586) (4.463)
Geometric Mean 6.81 6.11 6.73 6.95
AUCINF (ng.h/mL)

N 4 5 4 6
Arithmetic Mean 13.73 12.69 17.69 11.28
(SD) (3.538) (4.176) (3.200) (4.400)
Geometric Mean 13.37 12.09 17.48 10.48
Cmax (ng/mL)

N 24 23 23 23
Arithmetic Mean 0.57 0.58 0.61 0.72
(SD) (0.223) (0.248) (0.234) (0.328)
Geometric Mean 0.53 0.52 0.56 0.63
tmax (h)

N 24 23 23 23
Median 2.0 2.0 2.0 2.0
(Min,Max) (0.5, 6.0) (0.5, 8.0) (0.5, 4.0) (0.5, 6.0)
t12Z (h™)

N 14 9 13 12
Arithmetic Mean 11.06 10.66 14.09 12.14
(SD) (3.261) (1.766) (8.540) (4.803)
Oxymorphone:oxycodone

AUCt ratio(ng.h/mL)

N 24 23 23 23
Arithmetic Mean 0.02 0.02 0.02 0.02
(SD) (0.009) (0.009) (0.010) (0.011)
Oxymorphone:oxycodone

AUCINF ratio(ng.h/mL)

N 4 5 4 5
Arithmetic Mean 0.03 0.02 0.03 0.03

(SD) (0.006) (0.008) (0.012) (0.011)




N 24 23 23 23 Median 2.0 2.0 2.0 2.0 (Mn, Max) (0.5,
6.0) (0.5, 8.0) (0.5, 4.0) (0.5, 6.0) tl/2Z (h 1) N 14
WO208/08R27Ar i t hnetic Mean 11. 06 10.66 14. 09 12.RAI/EBDP6/060341
(3.261) (1.766) (8.540) (4.803) Oxynorphone: oxycodone
AUCt ratio(ng.h/nm) N 24 23 23 23 Arithmetic Mean 0. 02

0.02 0.02 0.02 (SD) (0.009) {0 009) (0.010) (0.011)
Oxynor phone: oxycodone AUCI NF P i o(ng.h/m.) N4 5 45
Arithmetic Mean 0.03 0.02 0.03 0.03 (SD) (0.006)
(0.008) (0.012) (0.011) Table 22. Oxynorphone Summary
of Ratios for AUCt, AUCESFF, Crax and Differences for
T1113x and Half-Life - Full Analysis Popul ation for
Phar macoki neti cs. Pharmacokinetic 4 x OXN 2 x OXN |

X OKhh14 2. O¥MmbrphoeXBumary ¥R MO AUOASAUCENE, CQ/ afd /

2 19ifrd s for X, AU Ralh- LY. Full Analys20P la{tloﬁ)fé(%hﬁacokmetlcs
Oxygesi c 20 O<yge3| c 2 x OXN OXN 40/ 2 x OXN 20 +

X + 2 x 20 + 2 x 20/10 40/ 20

Pharmacokinetic 4 x OXN 2 x OXN 1x OXN 4 x OXN 4 x OXN 2 x OXN
metric 10/5/2x 20/10/2x 40/20/2x 10/5/ 10/5/1x 20/10/
Oxygesic Oxygesic 20  Oxygesic 2xOXN OXN 4020 1x OXN
20+2x +2x 20+2x 20/10 40/20
Naloxone Naloxone 10  Naloxone
10 10
AUCt (ng.h/mL)
Ratio (%) 98.2 89.9 97.4 109.3 100.8 922
90%CI 82.4,117.0 751,1075 81.7,1162 91.6,1304 84.7,1199 77.4,110.0
AUCINF(ng.h/m
L)
Ratio (%) 1129 101.2 138.2 111.6 81.7 73.2
90%CI
Cmax (ng/mL)
Ratio (%) 82.3 81.6 88.3 100.8 93.2 92,5
90%CI 73.3,92.3 72.6,91.8 78.6,99.1 89.7,113.2 83.1,1045 82.4,103.8
tmax (h)
Difference 0.438 0.51 -0.05 -0.03 0.53 0.56
90%CI -0.22,1.18 -0.2,1.23 -0.76,0.66  -0.74, 0.68 -0.17,1.23 -0.15, 1.27
t1/2Z (h)
Difference -1.46 -1.70 2.48 0.24 -3.94 -4.18
90%CI -5.332.40 -5.722.32 -1.26 6.23 -3.61 4.08 -7.51-0.38 -8.07 -0.29




Nal oxone Nal oxone 10 Nal oxone 10 10 AUCt (ng.h/nl)
Ratio (%9 98.2 89.9 97.4 109.3 100.8 92.2 90% 82. 4,
w@a 1006089933 1, 107.5 81.7, 116.2 91.6, 130.4 84.RCT/ER®0O060341
77.4, 110.0 AUCINF(ng.h/m L) Ratio (% 112.9 101.2
138.2 111.6 81.7 73.2 90% Cmax (ng/nL) Ratio (%
82.3 81.6 88.3 100.8 93.2 92.5 90% 73.3, 92.3 72.6,
91.8 78.6, 99.1 89.7, 113.2 13159 1, 104.5 82.4, 103.8
tmax (h) Difference 0.48 0.51 -0.05 -0.03 0.53 0.56
909 -0.22, 1.18 -0.2, 1.23 -0.76, 0.66 -0.74, 0.68
-0.17, 1.23 -0.15, 1.27 tl/2Z (h) Difference -1.46
-1.70 2.48 0.24 -3.94 -4.18 90%l -5.33 2.40 -5.72
2. 'Bable 23 28uimddy ofSPKatmdcdkineti¢. Padamdiers Sor-NordXymorphone by
- OTASthadtite Fald An&lymoﬁuﬁfiofhﬁm%oﬁﬁ%tié‘s. Par anet ers
for Noroxynorphone by Treatnent: Full Analysis
Popul ation for Pharmacokinetics, Pharnacokipetic . 2 X

O Pigesa@kid@ic+ XN 49620 2 x Oxygesic 20 +

papafameter X x Naloxone 10
AUCt (ng.h/mL)
N 24 23 23 23
Arithmetic Mean 104.26 97.58 100.69 97.36
(SD) (37.930) (35.393) (37.876) (35.559)
Geometric Mean 94.39 88.51 91.01 87.67
AUCINF (ng.h/mL)
N 24 21 21 22
Arithmetic Mean 108.47 101.03 105.73 104.77
(SD) (38.451) (37.666) (36.655) (33.155)
Geometric Mean 98.86 9147 97.11 97.17
Cmax (ng/mL)
N 24 23 23 23
Arithmetic Mean 5.36 4.97 5.16 4.90
(SD) (2.337) (2.496) (2.424) (2.346)
Geometric Mean 4.69 420 4.50 4.12
tmax (h)
N 24 23 23 23
Median 5.0 5.0 4.0 5.0
(Min,Max) (2.0, 12.0) (3.0, 16.0) (2.0, 12.0) (1.5,10.0)
t1/2Z
N 24 21 21 23
Arithmetic Mean 10.82 10.04 10.37 10.32
(SD) (2.626) (2.056) (2.533) (2.791)
Noroxymorphone: Oxycodone
AUCct ratio (ng.h/mL)
N 24 23 23 23
Arithmetic Mean 0.23 0.21 0.22 0.20
(SD) (0.100) (0.099) (0.106) (0.092)
Noroxymorphone: Oxycodone
AUCINF ratio (ng.h/mL)
N 24 20 20 21
Arithmetic mean 0.24 0.21 0.23 0.21
(SD) (0.102) (0.100) (0.106) (0.091)




Arithretic Mean 104.26 97.58 100.69 97.36 (SD)

(37.930) (35.393) (37.876) (35.559) Geometric Mean
w@®200808933 51 91. 01 87.67 AUCINF (ng.h/nL) N 24PQI/EPR0d/060341

22 Arithnetic Mean 108.47 101.03 105.73 104.77 (SD)

(38.451) (37.666) (36.655) (33.155) Ceonetric Mean

98.86 91.47 97.11 97. 17 Crax %}ng/ nm.) N 24 23 23 23

Arithmetic Mean 5.36 4.97 5144, 90 (SD) (2.337)

(2.496) (2.424) (2.346) Geonetric Mean 4.69 4.20 4.50

4.12 tmax (h) N 24 23 23 23 Median 5.0 5.0 4.0 5.0

(Mn,Max) (2.0, 12.0) (3.0, 16.0) (2.0, 12.0) (1.5,

10.0) tl1/2Z N24 2 1 2 1 23 Arithnetic Mean 10. 82

10TéaBle 29. BéroxymdEpHobP)Sufninfiy 6F Rao Db AU, ABRINEF2CLQhhd

NODFFBRIER RRE ., 43AYISAIELDM¥R - Full Analysis Population for Pharmacokinetics.

Pharmacokinetic 4 x OXN 2 x OXN 1x OXN 4 x OXN 4 x OXN 2x OXN
metric 10/5/2x 20/10/2x  40/20/2x 10/5/ 10/5/1x 20/10/
Oxygesic Oxygesic 20  Oxygesic 2xOXN OXN 4020 1x OXN
20+2x +2x 20+2x 20/10 40/20
Naloxone Naloxone 10  Naloxone
10 10
AUCt (ng.h/mL)
Ratio (%) 102.9 98.4 101.2 104.5 101.6 97.2
90%CI 99.0,107.0 94.6,1024 97.4,1053 100.5,108.7 97.8,105.6 93.5,101.1
AUCINF(ng.h/m
L)
Ratio (%) 102.7 99.3 100.7 103.4 102.0 98.6
90%CI 98.7,106.8 95.2,103.5 96.6,104.8 99.3,107.7 98.0,106.1 94.6,102.8
Cmax (ng/mL)
Ratio (%) 108.9 97.8 104.6 111.4 104.1 934
90%CI 953,1246 85.3,112.1 914,119.7 97.3,127.5 91.1,1189  81.7,106.9
tmax (h)
Difference 0.37 0.86 0.42 -0.48 -0.05 0.44
90%CI -0.63,1.37  -0.16, 1.88 -0.59,1.43 -1.49,0.52  -1.04,0.95 -0.57,1.45
t1/2Z (h)
Difference 0.38 -0.42 -0.07 0.80 0.46 -0.35
90%CI -0.43,1.20  -1.29,045 -0.93,0.78  -0.05,1.66  -0.38,1.30  -1.22,0.53




AUCt ratio (ng.h/nL) N 24 23 23 23 Arithnetic Mean
0.23 0.21 0.22 0.20 (SD) (0.100) (0.099) (0.106)

W@ 2000029 7Nor oxynor phone: Oxycodone AUCI NF r at i BCT/EP2006/060341

(ng.h/nmL) N 24 20 20 2 1 Arithnetic nmean 0.24 0.21
0.23 0.21 (SD) (0.102) (0.100) (0.106) (0.091)Table
24. Nor oxynor phone Sunmmary OLZ Rati os for AUCt,

AUCESf F, Cmax and Differencel2for Tm x and Hal f-Life -
Ful | Anal ysis Popul ati on for Pharnmacokinetics.

Phar macokinetic 4 x OXN 2 x OXN I xOXN 4 x OXN 4 x OXN
2 X OXKN netric 10/5/ 2 x 20/10 / 2 x 40/20 / 2 x 10/5
/ 10/5/ 1 x 20/10 / Oxygesic Oxygesic 20 Oxygesic 2 x
OXRaDXRS 4 8hithaky &f RRéNnaébkinetic Patanzetérs 26t 65p NatoxdDbyl Treatment:
40F21D AalySis PopulbBbOFR PRarkthcbRinesi@ne 10 10 AUCH
(ng.h/nmL) Ratio (% 102.9 98.4 101.2 104.5 101.6 97.2
90%1 _99. 0 107 .0 94, 6, 102.4 O7. 4, 105 3 100 5. 108 7

9 7PIBymi@bin8ic93. 5
10pargm@e 3 100. 7 10

1@)}11}(5@@ '\JF(&gv BAD L) RRDOXR 4048

2 x Oxygesic 20 +
2 x Naloxone 10

AUCt (ng.h/mL)

N 23 23 23
Arithmetic Mean 13 16 12.39 13.55 13.77
(SD) (4.375) (5.330) (5.285) (5.121)
Geometric Mean 12.48 11.55 12.57 12.91
AUCINF (ng.h/mL)

N 13 15 16 19
Arithmetic Mean 13.38 13.85 14.24 15.07
(SD) (2.870) (6.057) (5.750) (5.261)
Geometric Mean 13.10 12.84 13.22 14.31
Cmax (ng/mL)

N 24 23 23 23
Arithmetic Mean 0.39 044 0.47 0.40
(SD) (0.175) (0.352) (0.238) (0.206)
Geometric Mean 0.37 0.38 0.43 0.37
tmax (h)

N 24 23 23 23
Median 1.0 0.5 8.0 2.5
(Min,Max) (0.5, 32.0) (0.5, 32.0) (0.5, 24.0) (0.5, 36.0)
t1/2Z

N 13 15 16 19
Arithmetic Mean 15.16 14.37 15.87 15.39
(SD) (1.906) (3.459) (5.607) (5.340)
6-p-Naloxol: Naloxone

AUCct ratio (ng.h/mL)

N 24 23 23 23
Arithmetic Mean 22.49 21.60 24.73 24.72
(SD) (14.103) (18.348) (24.359) (25.824)
6-p-Naloxol: Naloxone

AUCINF ratio (ng.h/mL)

N 5 0 1
Arithmetic mean 9.79 - -
(SD) - (5.010) - -




90%CI 98.7, 106.8 95.2, 103.5 96.6, 104.8 99.3, 107.7
98.0, 106.1 94.6, 102.8 Cmax (ng/nL) Ratio (% 108.9

W@®7008/03943 6 111.4 104.1 93.4 90% 95.3, 124. 6GPGBEBR006/060341

10

15

112.1 91.4, 119.7 97.3, 127.5 91.1, 118.9 81.7, 106.9
tmax (h) Difference 0.37 0.86 0.42 -0.48 -0.05 0. 44
90%l -0.63, 1.37 -0.16, 1. 8? -0.59, 1.43 -1.49, 0.52
-1.04, 0.95 -0.57, 1.45 tl/2 2(‘n) Di fference 0. 38
-0.42 -0.07 0.80 0.46 -0.35 90% -0.43, 1.20 -1.29,
0.45 -0.93, 0.78 -0.05, 1.66 -0.38, 1.30 -1.22,

0. 53Tabl e 25. Sunmary of Pharmacoki netic Paraneters
for 6-b Nal oxol by Treatnent: Full Analysis Popul ation
f oTatitea6.M6POKa10Lb1i StBnmath f Radokfod AUCt, AUCINFOCY,gemidc X

OXDYiftédbiced for TN AR L ife X Fal s?sOP latioR F6rPRrBAcokinetics.
X Nal oxone 10 AUCt (ng.h/nmL) N 2 3 23 Arithnetic

Mean 13.16 12,39 13.55 13 77 (SD) (4. 375) (5.330)

( SPIRBD)cokibetit2 1} x GXNTEL I i20x OAMN 12xOXNL1. B35 OXN 57 42088  2x OXN
AUGEtRE (ng. h/ mMLly/SNx13 120/106 2%9 A020haet i c 1MBANn 131038 1x 20/10/
13. 85 14.24 1500®e(sD) Quegrd) (OxOshy (ZwOXy (OXXGPR0  1x OXN

Geonmetric Mean2d82%0 12 g#2%3 22294231 2010 40720
Naloxone Naloxone 10 Naloxone
10 10
AUCt (ng.h/mL)
Ratio (%) 93.6 88.1 94.0 106.2 99.6 93.8
90%CI 88.7,98.7 83.5,93.1 89.1,99.1 100.6,112.1 94.5,105.0 88.9,99.0
AUCINF(ng.h/m
L)
Ratio (%) 89.3 89.1 93.0 100.3 96.1 95.8
90%CI 84.1,94.9 84.1,94.4 88.0,98.3 938,1072 902,1023 90.3,101.6
Cmax (ng/mL)
Ratio (%) 97.8 103.0, 113.8 95.0 85.9 90.5
90%CI 86.4,110.7 90.8,116.9 100.5,128.9 83.8,107.6 76.0,97.2  79.9,102.5
tmax (h)
Difference -3.84 -5.07 271 1.23 -1.13 -2.36
90%CI -8.41,0.74 -9.73,-041 -7.32,191 -338,5.84 -570,3.43 -6.97,2.24
t1/2Z (h)
Difference -0.56 -0.97 0.94 0.41 -1.51 -1.91
90%CI -2.55,143 290,096  -0.90,2.79 -1.79,2.60  -3.59,0.58  -3.89, 0.06

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 AUCt, 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.
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23 Median 1.0 0.5 8.0 2.5 (Mn,Max) (0.5, 32.0) (0.5,
32.0) (0.5, 24.0) (0.5, 36.0) tI/2Z N 13 15 16 19
Arithnetic Mean 15.16 14. 37 }1\?31 87 15.39 (SD) (1.906)
(3.459) (5.607) (5.340) 6-b= ‘oxol : Nal oxone AUCt
ratio (ng.h/nm) N 24 23 23 23 Arithnetic Mean 22.49
21.60 24.73 24.72 (SD) (14.103) (18.348) (24.359)
(25.824) 6-Db-Nal oxol: Nal oxone AUCI NF ratio (ng.h/nlL)
N2501Aithmetic nean - 9.79 - -

- t1/2Z

The t1/2Z 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.

- Crnax
The Cyax 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 Cpax value for 2 x Oxygesic 20 mg & 2 x
naloxone CR 10 mg was slightly higher at 40.45 ng/mL..

The Cmax 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 Cy,ax value for 2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg meant
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Phar macoki neti cs. Pharmacokinetic 4 x OXN 2 x OXN |
XOXN 4 x OXN 4 x OXN 2 x OXN netric 10/5 / 2 x 20/10 /
2 x 40/20 / 2 x 10/5 /1 10/5 [ x 20/ 10 / Oxygesic
Oxygesi c 20 Oxygesic 2 x oxNt 40/20 I x OXN 20 + 2
X + 2 x 20 + 2 x 20/10 40/ 20 Nal oxone Nal oxone 10

Nal oxone 10 10 AUCt (ng.h/nlL) Ratio (% 93.6 88.1 94.0
106.2 99.6 93.8 90%CI 88.7, 98.7 83.5, 93.1 89.1, 99.1
100.6,112.1 94.5, 105.0 88.9, 99.0 AUCI NF(ng.h/mL)
Rathiapthe ¥, 5AtiSs Ednplaring the il dnHinatiod JatetSRiCihe 8éfefence
94.9 84.1, 94.4 88.0, 98.3 93.8, 107.2 90.2, 102.3
gopreductere lavyai,rapgige fiom §8:8%do B8 Yo 7Haweyes, theseiGgx gptios were

o b Tote Y yiin g goietie ierls i org Wiligsq - 230
(h) Difference -3.84 -5.07 -2.71 1.23 -1.13 -2.36
920 -8.41, 0.74 -9.73, -0.41 -7.32, 1.91 -3.38, 5.84

5770, ®B243 -6.97, 2.24 tl/2Z (h)
The median tmax 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 ty.x for 2 x
Oxygesic 20 mg & 2 x naloxone CR 10 mg was 2.5 h, and there was a statistically

significant difference between this reference treatment and 2 x OXN 20/10.
b) Naloxone-3-Glucuronide Results
- AUCt

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 AUCY, 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 relative bioavailability calculations had 90% confidence intervals that were

within the 80 - 125% limits of acceptability for bioequivalence.
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AUCt The AUCt val ues obtai ned for oxycodone were very
consi stent between the treatnents. Each of the
treatnents had a nean AUCt v e of between 473

ng. h/m. (4 x OXN 10/5) and 502 hg. h/nL (2 x Oxygesic
20 ng & 2 x naloxone CR 10 ny). In terns of AUCt, each
of the fixed conbination tablets provided an

equi val ent availability of oxycodone to the reference
treatnment, and to each other. Al of the relative
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b & stk i etenat boty dipah e HZk Vi Res b el ramiits o ahy of the

val yifsarfsBhs thiewikeddeent s for any of the conparisons
that were made. AUCI NF The AUCESfF val ues obtai ned for

oxycodone were very consistent between the treatnents.
Each ofA reatments had a nean AUCI NF val ue of
bet ween g.h/nmL (4 x OXN 10/5) and 509 ng.h/nmL (2

X 'Oy ATRITNFARIIEE oBtaghed fordane-3CRubioBide 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 10/5).

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.

- Crnax

The Chax values obtained for naloxone-3-glucuronide were consistent between the
treatments. Each of the treatments had a mean Cp,,x 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 Cp.x ratio calculations
had 90% confidence intervals that were within the 80 - 125% limits of acceptability

for bioequivalence.
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other. Al of the relative bioavailability

cal cul ati ons had 90% confi dence intervals that were
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bi oequi val ence. - Cmax The “ val ues obtai ned for

oxycodone were consistent between the fixed

conbi nation treatnents, and ranged from 34.46 ng/nmL (I

x OXN 40/20) to 35.73 ng/nmL (2 x OXN 20/ 10). The nean

Cmax value for 2 x Oxygesic 20 ng & 2 x nal oxone CR 10

ng- was §ld ghtly higher at 40.45 ng/nL. The Cnmax ratios
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co%‘gl nation tablet with the reference product were
| offiErireatmEntS- ng from 85.8% to 88.4% However, these Cm
x ratios were still associated with 90% confi dence
intervals that were within 80 - 125% - tinax The
medi an anaxmm &gl;lmmnidehelaidmedA&ﬁtbaﬁmti on tablets

ed fr

Dor et ploshr LeBrironie: falsrotsABCt relish Fribsithiom 85225 2 x
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significant. The nedian tmax for 2 x Oxygesic 20 ng &

2 x naloxone CR 10 ng was 2.5 h, and there was a

stat i stigalle SiARL AN oL eheRGRERgRPeN thi s

ref erence treat FENnt. ana 2-x .

NaThx gk o BAGCINEestiindtes Rerial dxonébdehnt 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-glucuronide : naloxone AUCINF

ratio of 414.56, based on 5 subjects’ data.

d) 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 AUCt 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 AUCt, each of the fixed combination tablets provided an equivalent

availability of naloxone to the reference treatment, and to each other. All of the
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15 - AUCINF
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
20  other treatments had sufficient data to report a mean AUCINF value. There were

insufficient data to make comparisons between the treatments.

- Crnax
Each of the treatments had a mean Cp,ax value of between 0.07 ng/mL (4 x OXN
25  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).
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reference treatnment, and to each other. Al of the Cm
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treatnments ranged fromO0.5 h (2 x OXN 20/10) to 1 h (4
x OXN 10/5, 1 x OXN 40/20 and 2 x Oxygesic 20 ng & 2 X
nal oxone CR 10 ng). There were no significant

di ff erences between the nmedi an tmax val ues for any of

t hBadlr (fahériddscondhationnsgblets ravddedaimi edlalvaldﬁahﬂém (ALJ,QO each
rati os The nean nal oxone- 3-gl ucuroni de : nal oxon
r afthels Al Rfte Gmoistigscomparing the tygyeasmbination ablels ila9< 50%
na 48 (b X
ner SRR e b e Wit P80 S RO Placeomtly o
| abiveqiivalei{ideNF esti mates for nal oxone neant that nean
nal oxone- 3- gl ucuroni de : nal oxone AUCI NF rati os were
only able to be calculated for 2 x OXN 20/ 10 tabl ets.

ThoaRn KO LEDnbifRRA AR WRREc AR sEW iR Rled@ference product the 2
nal oxone AUCI NF ratio of 414.56, 'based on 5 subjecCts

dax XN PONGItablets geiRas kt(biygaslo 20 ng &creraloxaei@hdOmglad a
o s anticip ted her [ ults
nod0% Saptihed Meerk P B naloges FeRoc 12320 Gmiiof pecoRiabiifly or

ThBiol4ihal¥iel Ghe @&hﬁhﬁl@d’l}&@ oMBInAKOM &IbYY $ro¢idBd be bQiitalent

bet ween the treatnents.
naloxone Cp,x to the reference product.

tmax

The median tm,, 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 tmax
values for each of the treatments. There were no significant differences between the

median tmax values for any of the treatments.

e) Noroxycodone Results

- AUCt

The AUCt values obtained for noroxycodone were very consistent between the
treatments. Each of the treatments had a mean AUCt value of between 436 ng.h/mL
(1 x OXN 40/20) and 451 ng.h/mL (2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg).

In terms of AUCt, each of the AUCt, each of the fixed combination tablets provided
an equivalent availability of noroxycodone 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.
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In terms of AUCINF, each of the fixed combination tablets provided an equivalent
15 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.

- Crnax

20  The Cuax values obtained for noroxycodone were consistent between treatments.
Each of the treatments had a mean C,,,x value of between 24.26 ng/mL (1 x OXN
40/20) and 26.67 ng/mL (2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg).

Each of the fixed combination tablets provided an equivalent noroxycodone Cpax to
25 the reference treatment, and to each other. All of the C,,,, ratio calculations had 90%
confidence intervals that were within the 80 - 125% limits of acceptability for

bioequivalence.
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15 9 Oxymorphone Results

- AUCt

The AUCt values obtained for oxymorphone were very consistent between

treatments. Each of the treatments had a mean AUCt value of between 8 ng.h/mL (4
20 x OXN 10/5) and 9 ng.h/mL (1 x OXN 40/20).

In terms of AUCt, 4 x OXN 10/5 tablets and 1 x OXN 40/20 tablet provided an
equivalent availability of oxymorphone to the reference treatment. 2 x OXN 20/10
tablets versus 2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg had a 90% confidence
25  interval that was outside the lower limit of acceptability for bioequivalence. When
the fixed combination tablets were compared with each other, the 2 x OXN 20/10
tablets versus 1 x OXN 40/20 tablets had a 90% confidence interval outside the

lower limit of acceptability for bioequivalence. The other comparisons between the



other. Al of the relative bioavailability

cal cul ati ons had 90% confi dence intervals that were
waraokiogpsrhe 80 - 125% | imts of acceptability PGIEP2006/060341

bi oequi val ence.tl/2Z The tl/2Z val ues obtai ned for
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between 6.95 h (2 x Ckygesi'c1 "nmg & 2 x nal oxone CR

10 nmg) and 7.25 h ( 1 x OXN 40/20). There were no

statistical differences between the tl/2Z values for

the treatnents for any of the conparisons that were

made. AUCI NF The AUCESfF val ues obtai ned for

nofiged/cdckingionaslslets @ay 90T Dnfitl@fte imetvakahattwiee within the 80 -
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TR A BRRC B IS ek va4eS Yo AeSe OB PHEDRE O SYLjRei Enging from
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cothk |ﬁ3kea eembmhﬁdm/ab&tst zhlaltthmfﬁemdﬂrbdiud Mewkder, thedalflife value

limts of acce(g)t abi |
for 1 x OXN 40/20 was statlstlcally longer than for the other two strengths of fixed

combination tablets.
15
- AUCINF
The mean AUCINF values were based on a small number of subjects for each of the
treatments. AUCINF values could only be calculated for those subjects with an
estimable t1/2Z value, and some AUCINF values were not reportable because the
20  extrapolated portion of the AUC accounted for more than 20% of the AUCINF
value. The numbers of subjects with reportable AUCINF values ranged from 4 for 4
x OXN 10/5 tablets and 1 x OXN 40/20 tablet, to 6 for 2 x Oxygesic 20 mg & 2 x

naloxone CR 10 mg.

25  The mean AUCINF values ranged between 11 ng.h/mL (2 x Oxygesic 20 mg & 2 x
naloxone CR 10 mg) and 18 ng.h/mL (1 x OXN 40/20). There were insufficient data

to make comparisons between the treatments or calculate 90% confidence intervals.
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for any of the treatnents. Noroxycodone : oxycodone
AUCt ratios The mean noroxycodone : oxycodone AUCt
rati os ranged fromO0.91 (2 x N 20/ 10, 1 x OXN 40/ 20
and 2 x Oxygesic 20 ng & 2 x!1¥al oxone CR 10 ng) to
0.93 (4 x OXN 10/5). Noroxycodone : oxycodone AUCI NF
rati os The nmean noroxycodone : oxycodone AUCt ratios
ranged from0.90 (I x OXN 40/20) to 0.94 (4 x OXN
10/5). f) Oxynorphone Results AU The AUCt val ues
obt ai ned,j,or oxynDr phone were very consi stent between
treatments. Each of the treatnments_had a

v aE@rél offthe, Eeaiments dachg mﬁaﬁ@m(mveslu@mem@)o %7n’ég/9’L (4x OXN

18105 nd o, HeMENAD ORI esip D BB s HaldRbd CRHGmE "

equivalent avai l ability of oxynorphone to the
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of acceptability for bioequival ence. Wien the fixe
c oedsnprainigdhe fizdsl ensbipasion tallets avithdhewafereneecprodudt avere alhbelow
1. x. OXN 40/ 20 tablets had

O.tablets. versus
bemmtane @b in B bifadivdis e
Each of the fixed combination tablets provided an equivalent oxymorphone Cpax to
each other. All of the Cy.x ratios comparing the fixed combination tablets had 90%

confidence intervals that were within the 80 - 125% limits of acceptability for

bioequivalence.

tmax
The median tmax value for all of the treatments was 2 hours. There were no

significant differences between the median t,,,« values for any of the treatments.

- Oxymorphone : oxycodone AUCt ratios
The mean oxymorphone : oxycodone AUCt ratios were 0.02 for all of the treatments.

- Oxymorphone : oxycodone AUCINF ratios

The mean oxymorphone : oxycodone AUCINF ratios ranged from 0.02 (2 x OXN
20/10) to 0.03 (4 x OXN 10/5, 1 x OXN 40/20 and 2 x Oxygesic 20 mg & 2 x
naloxone CR 10 mg).
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125% limts of acceptability for bioequival ence. tl/2Z
It was not possible to calculate tl/2Z val ues for
oxynor phone for all of the s&?'ects W th confidence,
because the plasma concentratibhs in the term nal part
of the profiles did not always approxinate to a
straight line when plotted on a sem | ogarithm c scale.
The nmean val ues were based on nunbers of subjects
ranging from9 for 2 x OXN 20/10 tablets to 14 for 4 x

OX}) 10/ Rotoxpmetphond Resuisan t1/2Z val ues obtained for
oxynor phone ranged between 10.66 h (2 x OXN 20/ 10) and
1409 hAIJ(Ji x OXN 40/ 20). There were no statistical

di =] far. [
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each of the treatnments. AUCI NF val ues could only be
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subjects with reportabl e AUCINF val ues ranged from 4
f 080 4135%0kmitsmf3ceeptabdity, ferrioeruivalgare.40/ 20 tabl et, to
6 for 2 x Oxygesic 20 ng & 2 x nal oxone CR 10 ng. The
mean AUCI NF val ues ranged between 11 ng.h/nL (2 Xx
Oxygesiq1/20 ng & 2 X

The t1/2Z values obtained for noroxymorphone were consistent between the
treatments. Each of the treatments had a mean t1/2Z value of between 10.04 h (2 x
OXN 20/10) and 10.82 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.

- AUCINF

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

101 ng.h/mL (2 x OXN 20/10) and 108 ng.h/mL (4 x OXN 10/5).

In terms of AUCINF, each of the fixed combination tablets provided an equivalent
availability of noroxymorphone 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.



nal oxone CR 10 ng) and 18 ng. h/nL (I x OXN 40/ 20).

There were insufficient data to nake conpari sons
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i nterval s. max Each of the treatnents had a nmean Cmax

val ue of between 0.57 ng/nmL (4 x OXN 10/5) and 0.72

ng/ m. (2 x Oxygesic 20 ng & fﬁ‘( nal oxone CR 10 ny).

Each of the fixed conbi nati ofPtabl ets provided a | ower

oxynor phone CnBx than the reference treatnent. The 90%

confidence intervals associated with the Chmax ratios

conparing the fixed conbination tablets with the

reference product were all below the Iower limt of

accepta@j )ity for bioequival ence. Each of the fixed

conbi nation tablets provided an equi val ent oxynorphone
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acogptlaf2i?d Okygesr2Oong &2 x\naloxnneCR- 10 mgkto D6 meohl a# x OXN
5t @gal ue for all of the treatnents was 2 hours. There

wel®%ho si gni ficant differences between the nedian t

val ues for any of the treatments. Oxynorphone :

oxycodone AUCt ratios The mean oxynor phone : oxycodone

AUDhe Catiratoswompating theffined gbinbifatioh tablatewith#het reference product

o e DR 851) E8 Sheerd ekrald Tl Barpéheg o g yithin 80 -
0. 075%.2 Whefhe BREILEOMBiRatidnAablérd werd Ydpddébwith e¥cHIther, the 4 x
40/ 20 and 2 x Oxygesic 20 & 2 x nal oxone CR 10

10 ngPXY 1666 tabistarserpronh s QRN 20118 tabless had a 90% confidence interval

outside the upper limit of acceptability for bioequivalence. The other comparisons
between the fixed combination tablets had 90% confidence intervals that were within

the 80 - 125% limits of acceptability for bioequivalence.

1 5 = tmax
The median tmax values for the treatments ranged from 4 h to 5 h. There were no

significant differences between the median t,,,« values for any of the treatments.

- Noroxymorphone : oxycodone AUCH ratios
20  The mean noroxymorphone : oxycodone AUCt ratios ranged from 0.20 (2 x
Oxygesic 20 mg & 2 x naloxone CR 10 mg) to 0.23 (4 x OXN 10/5).

- Noroxymorphone : oxycodone AUCINF ratios
The mean noroxymorphone : oxycodone AUCINF ratios ranged from 0.21 (2 x OXN
25  20/10 and 2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg) to 0.24 (4 x OXN 10/5).
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Oxygesic 20 ng & 2 x nal oxone CR 10 ny) and 104
ng.h/m. (4 x OXN 10/5). In terns of AUCt, each of the
fi xed conbi nation tablets proyvjded an equival ent
avai l ability of noroxynorphohe’to the reference
treatnment, and to each other. Each of the
bi oavai l ability cal cul ati ons had 90% confi dence
intervals that were within the 80 - 125%limts of
acceptability for bioequival ence. tl/2Z The tl/2Z
vahues éepNaloxelRésults nor oxynor phone were consi st ent
between the treatnments. Each of the treatnents had a
mean t | APEtval ue of between 10.04 h (2 x OXN 20/ 10)
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ng. h/m. (2 x OXN 20/10) and 108 ng.h/nmL (4 x OXN
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tr ﬁi%ﬁggl?{i ﬁt)?E‘EﬁcJIQtl b‘% Jonﬁﬁ‘écﬂcs 815/1?{:\%%#?1%'%& Viffthin the 80 -
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acceptability for bioequival ence. max The Cnhax val ues
obt ai ned for noroxynorphone were consi stent between

the 11z
The t1/2Z values obtained for 6p3-naloxol were consistent between the treatments.
Each of the mean treatments had a mean t1/2Z value of between 14.37 h (2 x OXN
20/10) and 15.87 h (1 x OXN 40/20). 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 6B-naloxol were very consistent between
treatments. Each of the treatments had a mean AUCINF value of between 13 ng.mL
(4 x OXN 10/5) and 15 ng.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 63-naloxol 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.



treatnents. Each of the treatnents had a nean Cnax
val ue that ranged from4.90 ng/nL (2 x Oxygesic 20 ny
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tablets with the reference product ranged from 97. 8%
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were conpared with each other, the 4 x OXN 10/5
tablets versus 2 x OXN 20/1 O tablets had a 90%
confidence interval outside the upper limt of
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conpari 6Qps between the fixed conbination tablets had
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Vai)eligw(%}fle f%%vte\ll\'ﬁrerl?t o]i%ccne%talyilrirtiy f(grzbiéeqcl)l)i(\lz\alﬂence. All remaining
comparisons had 90% confidence intervals that were within the 80 - 125% limits of
acceptability for bioequivalence.

tmax

The median tm,x values for the treatments ranged from 0.5 h (2 x OXN 20/10) to 8 h
(1 x OXN 40/20), and for each treatment, consisted of a wide range of individual tmax
values making up the median values. The median tyax value for 2 x OXN 20/10
tablets was significantly lower than for 2 x Oxygesic 20 mg & 2 x naloxone CR 10
mg. There were no other significant differences between the median tyax values for

the remaining treatments.

- 6B-naloxol : naloxone AUCt ratios
The mean 6B3-naloxol : naloxone AUCt ratios ranged from 21.60 (2 x OXN 20/10) to
24.73 (1 x OXN 40/20).
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avai lability of 6b-naloxol to the reference treatnent,
and to each other. Each of the bioavailability

cal cul ati ons had 90% confi dence i ntervals that were
within the 80 - 125%1imits bi’ acceptability for

bi oequi val ence. tl1/2Z The tl/2Z val ues obtai ned for
6b- nal oxol were consi stent between the treatnents.
Each of the nean treatments had a nean tl/2Z val ue of
between 14.37 h (2 x OXN 20/10) and 15.87 h ( 1 x OXN
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and AUCINF estimates were obtained for naloxone-3-glucuronide for the majority of

subjects. The conclusions for the naloxone component of the fixed combination

tablets were based on naloxone-3-glucuronide parameters.

a) Oxycodone

The mean plasma oxycodone concentration-time curves for 2 x Oxygesic 20 mg & 2

x naloxone CR 10 mg and the fixed combination tablets were almost superimposable.

A bioequivalence assessment was made for oxycodone. Each of the bioequivalence
comparisons had 90% confidence intervals that were within the limits of
acceptability for bioequivalence for Frelt, FrelINF and Cy.x ratio. The oxycodone
results indicate that each of the fixed combination tablet strengths were
bioequivalent, both to each other and also to Oxygesic given together with naloxone
CR tablet. There were no statistical differences between any of the tm.x or t1/2Z

values for any of the treatments, further confirming the similarity of the products.
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AUCESfF ratios were only able to be cal culated for 2 x

O®Y 20/ iRtdvaicepdrent ABEENPEAGsded a mean 6b- nal oxol
nal oxone AUCHSfF ratio of 9.79, based on 5 subjects’

10 data. 7. dinical Pharnacol ogy Di scussion and
CoRg yﬁéc?e'asthe levels of noroxycodone seen in the plasma after administration of

the fixed combination tablets and Oxygesic plus naloxone, were similar to the levels
of oxycodone that were achieved, resulting in noroxycodone : oxycodone AUCINF
ratios of around 0.9. The levels of oxymorphone and noroxymorphone compared
15  with oxycodone were much lower, with AUCINF ratios of around 0.02. These
metabolite : parent AUCINF ratios were consistent across the fixed combination

tablets and the reference treatment.

c) Noroxycodone, oxymorphone and noroxymorphone

20
The noroxycodone data confirmed the oxycodone results. Each of the
bioequivalence comparisons had 90% confidence intervals that were within the limits

of acceptability for bioequivalence for Frelt, FrelINF and Cpax ratio.

25  There were differences observed between the AUCt values for oxymorphone for 2 x
OXN 20/10 versus 2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg and 2 x OXN
20/10 versus 1 x OXN 40/20, however these differences were small, with only the

lower limit of the 90% confidence interval being outside the limits of acceptability
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concentrations, individual subjects’ plasma naloxone concentrations were low and

highly variable. The maximum observed plasma naloxone concentrations were 0.07

to 0.08 ng/mL.

The pharmacokinetic profiles of naloxone from earlier studies were examined. On
average, the mean Cpyx values from these studies, dose-adjusted to a single dose of 1
mg, ranged between 4 and 15 pg/mL, confirming that the low plasma naloxone
concentrations observed here were consistent with those levels measured in earlier

studies.

A bioequivalence assessment was made for naloxone. The variability of the plasma
naloxone concentrations did not allow for an estimate of AUCINF, or therefore
FrelINF values. The bioavailability estimate was based on Frelt values. Each of the

bioavailability comparisons had 90% confidence intervals that were within the limits
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Oxygesi ¢ plus nal oxone, were simlar to the | evels of
oxycodone that were achieved, resulting in

nor oxycodone : oxycodone AUC§§fF rati os of around 0. 9.
The | evel s of oxynorphone ah (horoxynnrphone conpar ed
wi t h oxycodone were nmuch | ower, with AUCHSfF ratios of
around 0.02. These netabolite : parent AUCHSfF ratios
were consi stent across the fixed conbination tablets
and the reference treatnent. c) Noroxycodone,
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confirmed the oxycodone results. Each of
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es for hane_  for 2 x OXN 20/ er sus X
T anga VY aBE Jotne Bhasfeniomore VaHiAble oW oyt e were no
Zoéléﬁﬁ\éﬁ{t%’i‘ﬁerénéés %eéﬁ’é@ﬁof ﬂﬂ@%é(ﬁ{enkh%?ﬁle% tfvsf ﬁé}ﬁaérs.
were small, with only the lower imt of the 90%

confl dence interval being outside the |im ts of

tab for ui va ence. rrbln ion
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around 22. These metabolite : parent AUCt ratios were consistent across the fixed

combination tablets and the reference treatment.
e) Naloxone-3-glucuronide

The mean plasma naloxone-3-glucuronide levels were higher than naloxone, and it

was possible to make a bioavailability assessment based on FrelINF values.

A bioequivalence assessment was made for naloxone-3-glucuronide. Each of the
bioequivalence comparisons had 90% confidence intervals that were within the limits
of acceptability for bioequivalence for Frelt, FrelINF and Cyax ratio. The naloxone-
3-glucuronide results indicate that each of the fixed combination tablet strengths
were bioequivalent to each other, and to Oxygesic plus naloxone. There were no
statistical differences between any of the tmax or t1/2Z values for any of the

treatments, further confirming the similarity of the products.
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15 comparisons made between the treatments; each of the 90% confidence intervals for

the ratio of population geometric means (test vs reference) for AUCINF and Cy,, of
oxycodone and naloxone, fell within 80% - 125%. The fixed combination tablets

were also shown to be bioequivalent to Oxygesic given together with naloxone CR

tablet.

20
These data have also shown that the availability of oxycodone from the fixed
combination tablets is similar to what we would expect from oxycodone given alone,
indicating that the bioavailability of oxycodone is not influenced by the co-
administration of naloxone.

25

Hence, the results may be summarized as follows:

e In terms of oxycodone and naloxone-3-glucuronide, each of the fixed

combination tablet strengths are interchangeable.
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rati os of around 22. These netabolite : parent AUCt
rati os were consi stent across the fixed conbination
tabl ets and the reference tgg tment. e)

Nal oxone- 3- gl ucuroni de The T " pl asma

nal oxone- 3- gl ucuroni de | evel s were higher than

nal oxone, and it was possible to nake a

bi oavail ability assessnent based on Frel | NF val ues. A
bi oequi val ence assessnment was made for
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for Fre Erel | NE..and x .ratio. The nal oxone-

3-gl Uc ujuf%‘?{ Fdes g y&ff?%“ﬁeﬁ’a iabeaﬂl%ld?‘hcgt&éfs@ﬁle “CPRBep] 3gdygrse
conbi nagvedts Bt oxyto Mg ah8 niBkEndYdadflidierad RN fided OXN
each other, and to Oxygesic plus nal oxone. There were
no st at f@nbiations pad exycadens andmatoxane agministerpdag sraonen
t1/2Z v r any of the treatnents, further
confirn?%@ﬁﬁﬁéﬂginilarity of the products.f )

6b- nal oxol The 6b-nal oxol data confirnmed the nal oxone
and nal oxone- 3-gl ucuroni de results. For nobst of the
conpari sons, there were no significant differences

o EbHTHaRCh =  Ratedbof fofR o st pisftanflics hxxandons and.

interval s were waldxoRet he Iimts of acceptability for
bi oequi val ence. There were small differences between
the Cmax values for the fixed conbi nati on products and
thF varqghifiidy of the t data led to a significant
ditfere “ween the 2 x OXN 20/10 tablets and 2 x
Oxygesic 20 ng & 2 x nal oxone CR 10 ny. 8. Concl usion

The objective of this study was to investigate the effect of a high-fat breakfast on the
bioavailability of oxycodone and naloxone (providing that naloxone concentrations
and pharmacokinetic metrics can be adequately quantified) when administered as a
fixed combination prolonged release tablet. For this purpose tablets comprising 40
mg oxycodone and 20 mg naloxone (OXN 40/20) 20 mg oxycodone and 10 mg
naloxone (OXN 20/10) were investigated.

2. Test population

A total of 28 healthy subjects were randomized to receive the study drug with the
aim that 24 subjects would complete the study and provide valid pharmacokinetic
data.
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conpari sons nmade between the treatnents; each of the
90% confidence intervals for the ratio of popul ation
geonetric neans (test vs ref}e{bence) for AUCESfF and
Cmax of oxycodone and nal oxofi®, " fell within 80% -

125% The fixed conbination tablets were also shown to
be bi oequi val ent to Oxygesic given together with

nal oxone CR tablet. These data have al so shown that

the availability of oxycodone fromthe fixed

copeiadn Crtetigbl ets is simlar to what we woul d expect
from oxycodone given alone, indicating that the

bi oavail ability of oxycodone is not influenced by the
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form of contraception (e.g. Intra-uterine contraceptive device [IUD], oral
contraceptive, barrier method). Female subjects who were postmenopausal
must have been postmenopausal for 1 year and, in the absence of hormone
replacement therapy (HRT), have elevated serum follicle-stimulating

hormone (FSH).

Generally good health, evidenced by a lack of significantly abnormal findings
on medical history, physical examination, clinical laboratory tests, vital signs,
and electrocardiogram (ECG). Vital signs (after 3 minutes resting in a supine
position) had to be within the following ranges: oral body temperature
between 35.0 - 38.0°C; systolic blood pressure, 90 - 140 mm Hg; diastolic
blood pressure, 50 - 90 mm Hg; and pulse rate, 40 - 100 bpm. Blood pressure
and pulse were taken again after 3 minutes in a standing position. After 3
minutes standing from a supine position, there was to be no more than a 20
mm Hg drop in systolic blood pressure, 10 mm Hg drop in diastolic blood
pressure, and no greater than 20 bpm increase in pulse rate.

Willing to eat all the food supplied during the study.

If applicable, the subject's primary care physician confirmed within the last

12 months that the subject was suitable for taking part in clinical studies.
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effect of a high-fat breakfast on the bioavailability
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adequately quantified) when adm nistered as a fixed
conbi nation prol onged rel easle: tabl et. For this purpose
tabl ets conprising 40 ng oxy Hhone and 20 ng nal oxone
(OXN 40/ 20) 20 nmg oxycodone and 10 ng nal oxone ( OXN
20/ 10) were investigated. 2. Test population A total
of 28 healthy subjects were random zed to receive the
study drug with the aimthat 24 subjects would
CORRdigdien Chigerst udy and provi de valid pharmacoki netic
data.Inclusion Criteria Subjects who were included in
the study were those who net all of the follow ng
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kgémtBria:and wi t hi n t he wei ght range 60-100 kg for mal es

and 55-90 kg for females. Female subjects of
chi | dbeari ng potential nust have been using a reliable
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o 1! BRI SARERL A3 f s OV i 1HCG pregnancy

Ue oral™ cont ptive,
bar ri ertespbhbrthstfdedimgl e subj ects who were

post mengpausal mnust haye been post mengpausal for 1 )
year *antXPqsHrea@ny Hy@%@tlemlﬁi&w@%ega "4 thamn3 gronths of their first

t her apy4{ddRFLtud gﬁ%_el evated serum
follicle-sti rrulgti g hornone (FSH). GCenerally good

10 heal ®h, Any sigeificant itiyesa withirkthe f30slagnbéforeaheit firsa doserafatudy drug.
find Ionggny clinically significant abnormalities identified at prestudy screening for
medical history, physical examination or laboratory analyses.
e Use of any prescription medication (except HRT for postmenopausal females
and contraceptive medication) in the 21 days, or over the counter medication
15 including acid controllers, vitamins, herbal products and/or mineral

supplements in the 7 days before their first dose of study drug.

The safety population included all subjects who received study drug and have at least

one postdose safety assessment.
20

The full analysis population was the group of subjects who have a valid
pharmacokinetic parameter metric. To have a valid pharmacokinetic parameter,

subjects must not have experienced emesis within 12 hours after dosing.

25  The demographic data can be taken from the Table 27 below.
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ranges: oral body tenperature between 35.0 - 38.0C,
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foll owi Mgn,0Max eri a: FSdbe subj ect s 2230 wer e pregnahids
(providing a positive b-hCG pregnancy test) or
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f eBadwe Weight (kg) n 18 10 28

Mean (SD) 78.7 (8.27) 64.2 (6.41) 73.5
(10.33)

Median 78 66 73

Min, Max 68, 98 55,74 55,98
Height (cm) n 18 10 28

Mean (SD) 179,8 (5.36) 170.8 (4.87) 176.6
(6.72)

Median 180 170 178

Min, Max 169, 191 163, 178 163, 191
Body Mass Index 18 10 28
(kg/sqm) n

Mean (SD) 24.3 (1.90) 22.0 (1.36) 23.5 (2.05)

Median 24 23 23

Min, Max 22,29 19, 23 19, 29
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in the 7 days before their first dose of study drug.
The safety popul ation included all subjects who

recei ved study drug and have‘ﬁ% | east one postdose
safety assessnment. The full- X 1ysis popul ati on was
the group of subjects who have a valid pharnacokinetic
paraneter nmetric. To have a valid pharnmacokinetic
paraneter, subjects nust not have experienced enesis
within 12 hours after dosing. The denographi c data can
be3 tSth@&nDEsi g0 T T rEathett, Iosb @ahd Mobia loif A dininisthatignect
Denogr aphi cs and Ot her Baseline Characteristics: Ful
Anal ysi s Popul ation Male Female Overall (N = 18) (N =
I e (Years)N 18 10 28 Mean (SD) 32.7
(60)36 ?l’”gé’;’g)‘f%gzg) 32.0 (6.09) Median 32 3 1 32 Mn,
th 25, 45 22, 39 22, 45 Sex, n (% Male 18 (64)

le 10 (3 Race, Caucasi an 18 (100) 10 (100
5o TRa e et %?Eﬁ%m@ﬁ%)%efse o 55 10 (109 10/ (400)

Study Design

This was a single-dose, open-label, 4-treatment, 4-period, randomized crossover

study in healthy adult male and female subjects.

Subjects were allocated each of the four treatments in accordance with a random
allocation schedule (RAS). There was at least a 7-day washout period between
dosing in each study period. Subjects attended a screening visit within ~1 days
before the first dosing day (Day 1). During each study period, subjects checked in to
the study site on the day before dosing (Day-1 ).The appropriate study drug was
administered the following morning (Day 1) after an overnight fast of at least 10
hours. Subjects randomized to receive treatment in the fed state consumed a FDA
standardized high-fat breakfast before dosing. No additional food was allowed until 4
hours after dosing. Subjects allocated to receive treatment in the fasted state did not

have any food until 4 hours after dosing.

Pharmacokinetic blood samples (6 ml) were taken up until 96 hours after dosing.
After dosing subjects remained in the study site for 48 hours. The subjects returned
to the study site to provide the 72- and 96-hour blood samples.
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(6.72) Median 180 170 178 M n, Max 169, 191 163, 178
163, 191 Body Mass Index 18 10 28 (kg/sq m n Mean
(SD) 24.3 (1.90) 22.0 (1.36) Eﬁ 5 (2.05) Median 24 23
23 Mn, Max 22, 29 19, 23 19 293. Study Design, Test
Treat ment, Dose and Mode of Admi nistration
Preparations used The sane tablets as in Exanple 2
were used. Study Design This was a single-dose,

open-| abel, 4-treatnent, 4-period, random zed

cr agsavesventsUAEs) Weftaatdrtiyd tebilghonmhe stadyl S@j&tsemended a post
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perio ween 05|ng I'n each study perlod Subj ect s
attended a screening visit within ~ 1 days

An overview over the treatment schedule is given in Figure 29.
Treatments Administered

The treatments administered in the study are presented below:

A =1 tablet of OXN 40/20, fed.

B =1 tablet of OXN 10/5, fed.

C =1 tablet of OXN 40/20, fasted.
D =1 tablet of OXN 10/5, fasted.

4, Parameters tested

The primary parameters considered were pharmacokinetic parameters and safety

parameters.

4.1 Pharmacokinetic parameters

Drug Concentration Measurements

Blood samples (6 mL) for determining oxycodone, noroxycodone, oxymorphone,
noroxymorphone, naloxone, 68-naloxol, naloxone-3-glucuronide and 68-naloxol-3-

glucuronide concentrations were obtained from each subject during each of the four
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was adm nistered the followi ng norning (Day 1) after
an overnight fast of at |east 10 hours. Subjects
random zed to receive treat t in the fed state
consurmed a FDA st andardi zed” h-fat breakfast before
dosing. No additional food was allowed until 4 hours
after dosing. Subjects allocated to receive treatnent
in the fasted state did not have any food until 4
hours after dosing. Pharnacokinetic bl ood sanples (6

m tudepeiddaleefollovstint i | 96 hours after dosing. After
dosi ng subjects remained in the study site for 48
hours. The subjects returned to the study site to
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Subj,24,t28, 32,1360 d& T 2and O$thostsymytdesa(22tlomisampld peaytady period).
after dosing at study period 4 or 7-10 days after
their last dose in the case of discontinuation from

t Ny StidYkindt PYSbtSW over the treatment schedule is
given in Figure 29. Treatnents Adm nistered The
treatnments adm nistered in the study are presented
below. A =1 tablet of OXN 40/20, fed. B = 1 tablet of
OXRhe (llewingphar@aeokinetig iparametdrs @x¢ crdyupded framithelplapna

1 tablet of ﬁgN 10é5 fasted.. 4. Paraneters tested ﬁhe
pr PRSPUEIOPS REBiCQ0 Qs BOTREY @ ol P8V BRIFIRER dIOF frvTophione,
PahasRinR! 68-aildxSlahAbYoneBphiBRt®1ide and 6B-naloxol-3-glucuronide:

e Area under the plasma concentration-time curve calculated from the time of
dosing to the last measurable concentration (AUCY);

e Area under the plasma concentration-time curve calculated from the time of
dosing to infinity (AUCINF);

e Maximum observed plasma concentration (Cmax);

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

e Terminal phase rate constant (LambdaZ);

e Apparent terminal phase half life (t1/2Z);

e Metabolite:parent ratios for both oxycodone and metabolites and naloxone

and metabolites.

In Figures 30 to 37, for oxycodone, noroxycodone, oxymorphone and naloxone-3-
glucuronide, AUC values were given in ng.h/mL, and Cmax values in ng/mL. For
naloxone, 6- -naloxol and 6-8 -naloxol-3-glucuronide, the AUC values were given

in pg.h/mL and Cmax values in pg/mL.
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nal oxone, 6b-nal oxol, nal oxone- 3-gl ucuroni de and

6b- nal oxol - 3- gl ucuroni de concentrati ons were obtai ned
fromeach subject during eacr of the fourstudy periods
as follows: Imediately bef® %’Uosing and then 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 postdose (22 bl ood sanpl es
per study period). Pharmacokinetic Paraneters The
fol | owi ng pharmacoki neti c paraneters were cal cul at ed

f r Bharnhrokiherso@ndlpasent rati ons of oxycodone,
nor oxycodone, oxynor phone, noroxynor phone, nal oxone,
6b- nal oxol , nal oxone- 3gl ucur oni de and
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MeAYTINEFt es and nal oxone and netabolites. In Figures

30 to 37, for oxycodone, noroxycodone, oxynorphone and
nal oxone- 3-

All calculations were performed with WinNolin Enterprise Edition, Version 4.1.

The safety population was used to summarize and graphically display the plasma
concentration data. Plasma concentration data for each analyte (oxycodone,
noroxycodone, oxymorphone, noroxymorphone, naloxone, 68-naloxol, naloxone-3-
glucuronide and 6B-naloxol-3-glucuronide) was summarized as continuous data by
time point and treatment, and by gender. Individual and mean plasma concentrations

for each analyte were also plotted over time for each treatment.

The full analysis population for pharmacokinetic metrics was used to summarize the
pharmacokinetic metrics. Pharmacokinetic metrics (AUCt, t1/2Z, LambdaZ,
AUCINF, Cmax and tmax) for each analyte were summarized as continuous data by
treatment and gender wherever there was a minimum of 5 subjects for each gender.
Pharmacokinetic samples obtained from subjects who did not experience emesis

within 12 hours after dosing were used to determine these metrics.

Log transformed data for AUCt, AUCINF (if available), and Cmax were analyzed

using a mixed effect linear model, with fixed terms for treatment, sequence and



gl ucuroni de, AUC val ues were given in ng.h/nL, and
Cmax val ues in ng/nL. For nal oxone, 6-b -nal oxol and
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in pg.h/nm. and Cmax val ues in pg/ nL. Phar macoki netic

Anal yses AUCt val ues were cal cul ated using the linear
trapezoi dal nethod. Were pogﬁsi bl e, LanbdaZ val ues

were estimted using those p Gts determined to be in
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Treatment A vs. C:

From which the relative bioavailability (Freit, Fre[INF) and Cmax ratio of all
analytes from fixed combination prolonged release tablet OXN 40/20 in the
fed vs. fasted state (i.e., the effect of food on OXN 40/20) were estimated.

Treatment B vs. D:

From which the relative bioavailability (Freit, Fre[INF) and Cmax ratio of all
analytes from fixed combination prolonged release tablet OXN 10/5 in the fed
vs. fasted state (i.e., the effect of food on OXN 10/5) were estimated.

In addition, metabolite: parent ratios of AUCt, and where possible AUCINF were

summarized using number, mean, standard deviation, minimum and maximum.
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effect linear nodel, with fixed terns for treatnent,
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An adverse event (AE) was any untoward medical occurrence in a subject
administered a pharmaceutical product, including placebo, occurring during the study

that did not necessarily have a causal relationship with the study drug.
An adverse event could be:

e Any unfavorable and unintended sign (including an abnormal laboratory
finding), symptom, or disease temporally associated with the use of a
medicinal product, whether or not considered related to the medicinal product

e Any new disease or exacerbation of an existing disease

e Any deterioration in non-protocol-required measurements of laboratory value
or other clinical test (e.g., ECG or X-ray) that resulted in symptoms, a change
in treatment, or discontinuation from study drug

All AEs occurring during the study for subjects who received study drug (starting

from signing informed consent to 7 days after the subject's last study visit) were



summari zed using nunber, nmean, standard deviation,
m ni mum and maxi mum 4. 2 Saf ety assessnents Assessnent
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study drug and had at | east one postdose safety
assessnment (the safety population). Al safety data
was listed for subjects in t?g#enrolled popul ati on.

Saf ety assessnents consi sted tf” nonitoring and
recording all adverse events and serious adverse
events, the regular nonitoring of hematol ogy, bl ood
chem stry, and urine val ues, regular neasurenent of
vital signs and the performance of physica
exestleortionnbe AECpagel the!CREF. Pordaoh AR, Yhe Blywingcnfor@ation was
An adverse event (AE) was any untoward nedica

oc¥ge ce in a subject adm nistered a pharnaceutica
product, including placebo, occurring during the study
that did not necessarily have a causal relationship

wi t h of hAEStigdheadntlg). An adverse event could be: Any
unfavor abl e and uni ntended sign (including an abnor nal
| abor®at it tiphenddate. synpt om or di sease tenporal |y
associ ated W th t use of a nedicinal product,
V\hetherg%Pt ?aﬁgé%ldered related to the nedicinal
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exi sting disease Any deterioration in
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or oahe cI| e test (e.g., ECG or X-ray) that
resulte @iﬂ?ﬁ% , a change in treatnent, or

di scqntkggﬁéﬁsggﬂ()rs Qiysdrigly drug All AEs occurring
during the study for subJects who received study drug

(stantlﬁgwbnmn13|gn|ng i nformed consent to 7 days
after the subject's last study visit) werecoll ected on
the AESSYIRNENSSP- t he CRF. For each AE, the fol | owi ng

i nformati on was

A cluster of signs and symptoms that resulted from a single cause was to be reported
as a single adverse event (e.g., fever, elevated WBC, cough, abnormal chest x-ray,

etc. could all be reported as "pneumonia.").
Serious Adverse Events

A serious adverse event (SAE) was any untoward medical occurrence that at any

dose:

e resulted in death;

e was life-threatening;

e required inpatient hospitalization or prolongation of existing hospitalization;
e resulted in persistent or significant disability/incapacity; or

e was a congenital anomaly/birth defect.



recorded: AE (e.g. headache). Start tinme and date.
Stop tine and date. Severity. Study drug action
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drug. Qutcome. Seriousness. A cluster of signs and
synptons that resulted froma single cause was to be
reported as a single adverse ;vent (e.g., fever,

el evat ed WBC, cough, abnor mal>%hest Xx-ray, etc. could
all be reported as "pneunonia."). Serious Adverse
Events A serious adverse event (SAE) was any untoward
nmedi cal occurrence that at any dose: resulted in
death; was life-threatening; required inpatient

hog@vdrsd Eveats Auldes pr ol ongati on of existing
hospitalization; resulted in persistent or
significant disability/incapacity; or was a
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i nfherstuglgt te stade ndmpletionglereaddllepthdior €RHs. Adverse events that occurred
from immediately after study drug administration to 7 days after the last dose of

study drug were also included.

Adverse events were classified into standardized terminology from the verbatim
description (Investigator term) according to the MedDRA Coding Dictionary. AEs

are presented by preferred term nested within System Organ Class.

AEs were summarized by presenting, for each treatment group, the incidence of AEs.
The incidence of AEs was based on the numbers and percentages of subjects with
AEs. Although a MedDRA term may have been reported more than once for a
subject, that subject was counted only once in the incidence count for that MedDRA

term.

Data for adverse events were analyzed using the treatment-emergent signs and
symptoms (TESS) philosophy. Treatment-emergent signs and symptoms are defined
as adverse events that emerge during treatment, having been absent at pre-treatment,
or reemerge during treatment, having been present at baseline but stopped prior to
treatment or that worsen in severity or frequency relative to the pre-treatment state.
Only treatment-emergent adverse events from the study were summarized for this

report.



the study to study conpletion were collected on CRFs.

Adverse events that occurred fromimedi ately after
W@ WwdPswraig adm ni stration to 7 days after thePCEEP2006/060341
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Phar macoki neti ¢ Paraneters Pharnmacoki netic paraneters
forégiacodone, nal oxone- 3- gl ucuroni de and nal oxone are
10 predbléited in Figures 30 to 37. Oxycodone Results

The AUCt values obtained for oxycodone were consistent, both between the two
OXN 10/5 treatments and between the two OXN 40/20 treatments. Giving OXN of
either strength after a high fat meal provided an equivalent availability of oxycodone
15 to OXN given after an overnight fast. The bioavailability calculations each had 90%
confidence intervals that were within the 80 - 125% limits of acceptability for

bioequivalence.

-t1/2Z

20
The t1/2Z values obtained for oxycodone appeared consistent between the
treatments. Each of the treatments had a mean t1/2Z value of between 4.12 h (OXN
10/5 fasted) and 5.10 h (OXN 40/20 fasted).

25 - AUCINF

The AUCINF values obtained for oxycodone were very consistent between both the
OXN 10/5 treatments and the OXN 40/20 treatments. OXN given after a high fat



- AUCt The AUCt val ues obtai ned for oxycodone were
consi stent, both between the two OXN 10/5 treatnents

waedelogrorken the two OXN 40/ 20 treatnents. G VPEIYEEXMDBS/060341

10

15

20

25

of either strength after a high fat neal provided an
equi val ent availability of oxycodone to OXN given

after an overni ght fast. Theh%' oavai lability

cal cul ati ons each had 90% coftd dence interval s that

were within the 80 - 125%Ilimts of acceptability for

bi oequi val ence. - tl1/2Z The tl/2Z val ues obtai ned for
oxycodone appeared consi stent between the treatnents.
Each of the treatnents had a nmean tl/2Z val ue of
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bi aeptabidiby for bjoeqhivabepyaodone to OXN gi ven after an
overnight fast, for both the OXN 10/5 and OXN 40/ 20
strengths. The bioavailability cal cul ati ons had 90%
confhegnce intervals that were within the 80 - 125%
limts of acceptability for bioequival ence. - Crax

Food i ncreased the nean oxycodone Cnhax val ues that
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The median tmax values for each of the treatments ranged from 2.5 h (OXN 40/20
fasted) to 3.5 h (OXN 10/5 fed). The median tmax for OXN 40/20 fasted was
numerically lower than the median tmax for OXN 40/20 fed, the 90% confidence
interval for the difference between OXN 40/20 fed and OXN 40/20 fasted was 0.35
to 2.17. The 90% confidence interval for the difference between OXN 10/5 fed and
OXN 10/5 fasted was -0.61 to 1.11.

Noroxycodone, oxymorphone and noroxymorphone results

The noroxycodone and noroxymorphone data supported those observations made for

the oxycodone data.

The oxymorphone data were variable for the AUC and Cmax comparisons.



fasted) to 3.5 h (OXN 10/5 fed). The nedian tmax for
OXN 40/ 20 fasted was nunerically | ower than the nedi an
W@ pax/08%9r3 OXN 40/ 20 fed, the 90% confi dence i NREF/ERI006/060341
for the difference between OXN 40/ 20 fed and OXN 40/ 20
fasted was 0.35 to 2.17. The 90% confi dence i nterval
for the difference between OXN 10/5 fed and OXN 10/ 5
fasted was -0.61 to 1.11. Not ycodone, oxynor phone
and nor oxynor phone results The noroxycodone and
nor oxynor phone data supported those observati ons nade
for the oxycodone data. The oxynorphone data were
vari able for the AUC and Cnax conpari sons. -
No¥ Mysoxgciadvae:oryyodoad© AR d\didiosr at i os The nean
nor oxycodone: oxycodone AUCt ratios ranged from 0. 66
(OXN 10/5 fed) to 0.91 (OXN 40/ 20 fasted). -
No : [
o A By U ORGSR LT i eed BonlIFB6 (OXN 1045 o)
( CN.AD(GXNell)y2( fastddP1 ( OXN 40/ 20 fasted). -
Oxynor phone: oxycodone AUCt ratios The nean
oxynor phone oxycodone AUCt ratios ranged from0.01
(Omog&yéo(foﬁé?oﬁ%(ﬁl@ﬂe WeOINFYafod2 (OXN 40/ 20 fasted
and fed). - Oxynorphone oxycodone AUCESfF ratios The
| ack of AUCHSfF estimates for oxynorphone neant that

car b PRL B PRFaae PRI ABCHIT s Satiio b o Gadf 10

a TR @Y (OKNYDEo fagiédodone ratio of 0.02, based on
10 subj ects' data.

10
- Oxymorphone:oxycodone AUCt ratios
The mean oxymorphone:oxycodone AUCt ratios ranged from 0.01 (OXN 10/5 fasted
and fed) to 0.02 (OXN 40/20 fasted and fed).

15

- Oxymorphone:oxycodone AUCINF ratios

The lack of AUCINF estimates for oxymorphone meant that mean
oxymorphone:oxycodone ratios were only able to be calculated for OXN 40/20 fed.

20  This treatment provided a mean oxymorphone:oxycodone ratio of 0.02, based on 10
subjects' data.

- Noroxymorphone:oxycodone AUCt ratios

25  The mean noroxymorphone:oxycodone AUCt ratios ranged from 0.20 (OXN 10/5
fed) to 0.28 (OXN 40/20 fasted).



- Nor oxynor phone: oxycodone AUCt ratios The nean

nor oxynor phone: oxycodone AUCt ratios ranged from 0. 20
W@ aaslodnrs fed) to 0.28 (OXN 40/ 20 fasted).- PCT/EP2006/060341

Nor oxymnor phone: oxycodone AUCI NF ratios The nean

nor oxynor phone: oxycodone AUCI NF rati os ranged from

0.22 (OXN 10/5 fed and OXN 4&720 fed) to 0.29 (OXN

20/ 40 fasted). Nal oxone-3-gl tturonide results - AUC

The AUCt val ues obtai ned for nal oxone-3 -gl ucuronide

were consistent, both between the two OXN 10/5

treatnments and between the two OXN 40/ 20 treatnents.

G ving OXN of either strength after a high fat neal

pr oNoftg§mafphefetiox pdodohe AVIIN®htios y of nal oxone-3

-glucuronide to OXN given after an overnight fast. The

bi oavai l ability cal cul ati ons each had 90% confi dence
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v afedend @XM 4020 fedyto 019X 28/40dhsted)r oni de appear ed

consi stent between OXN 40/ 20 fasted and OXN 40/ 20 fed
5 (7.7 hand 7.4 h respectively). The nmean nal oxone-3

- ONHRNERB B chibdnide Nalime for OXN 10/5 fasted (9.1 h)
appeared hi'gher than for the other treatnents. OXN

10/5 fed had a nean nal oxone-3 -glucuronide tl/2Z
vwﬁéthat was simlar to OXN 40/20. - AUCI NF The
Al val ues obtai ned for nal oxone-3 -gl ucuronide
were consistent, both between the two OXN 10/5
treatnments and between the two OXN 40/ 20 )

10  r Ehe Ablityaluey phtginekforgralaxionerdrglequrenrige wererqoasistgnty bejth

f aﬁet%gﬂ thRtRY id%?[q 1855 t?e%lﬁhglﬁg &84 between the two OXN 40/20 treatments.
Giving OXN of either strength after a high fat meal provided an equivalent
availability of naloxone-3-glucuronide to OXN given after an overnight fast. The
bioavailability calculations each had 90% confidence intervals that were within the

15 80 - 125% limits of acceptability for bioequivalence.
-t1/2Z

The t1/2Z values obtained for naloxone-3-glucuronide appeared consistent between

20 OXN 40/20 fasted and OXN 40/20 fed (7.7 hand 7.4 h respectively). The mean
naloxone-3-glucuronide t1/2Z value for OXN 10/5 fasted (9.1 h) appeared higher
than for the other treatments. OXN 10/5 fed had a mean naloxone-3-glucuronide
t1/2Z value that was similar to OXN 40/20.

25 - AUCINF

The AUCINF values obtained for naloxone-3-glucuronide were consistent, both

between the two OXN 10/5 treatments and between the two OXN 40/20 treatments.



avai l ability of nal oxone-3-glucuronide to OXN given
after an overnight fast. The bioavailability
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were within the 80 - 125% Ilimts of acceptability for

bi oequi val ence. - Cmax Food did not increase the nean
nal oxone- 3- gl ucur oni de Cnax | ues observed for either
OXN 10/5 or OXN 40/ 20. The “ratios conpari ng OXN

fed with OXN fasted had 90% confi dence intervals that
were within the 80 - 125%Ilimts of acceptability for
bi oequi val ence. - tmax The nedi an tmax val ues for each
of the treatnents ranged fromO0.5 h (OXN 40/ 20 fasted)

t 0GRifg OXNOKNithet Ateniotttdfter Ahigtofat eylgaovided ad equdvalent
appeared to_increase the nedi an_tmax val ues, both for
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f 080 t h25% iliisrofaceephbilite dor Eidjuddlédde.f ed and OXN 40/ 20
fasted was 1.13 - 2.70. Nal oxone, 6b -nal oxol, and 6b

- nal oxol -3/ 6-gl ucuroni de results Nal oxone

conegpakrations were low, as anticipated, therefore the
nal oxone results did not support a full

phar macoki neti c assessnent. The variability in the

pl asnp..concentration data | ed to.bioavailabili.t
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estimate of | anbdaZ val ues for nost of the subjects.
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- tmax

The median tmax values for each of the treatments ranged from 0.5 h (OXN 40/20
fasted) to 2.5 h (OXN 40/20 fed). As for oxycodone, food appeared to increase the
median tmax values, both for OXN 10/5 and OXN 40/20. The 90% confidence
interval for the difference between OXN 10/5 fed and OXN 10/5 fasted was 0.52 -
2.02. The 90% confidence interval for the difference between OXN 40/20 fed and
OXN 40/20 fasted was 1.13 - 2.70.

Naloxone, 6f3-naloxol, and 63-naloxol-3/6-glucuronide results

Naloxone concentrations were low, as anticipated, therefore the naloxone results did
not support a full pharmacokinetic assessment. The variability in the plasma
concentration data led to bioavailability calculations with 90% confidence intervals

that were very wide.



meant that the nmetabolite: parent AUCINF ratios could
not be calculated for OXN 10/5 fasted or fed. The
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intervals for nost of the conparisons of interest were
outside the 80 - 125%Ilimts of acceptability for

bi oequi val ence. The 6b-nalox8¥53 gl ucuroni de data
supported those observations'frade for the

nal oxone- 3gl ucuroni de data for the AUC and AUCI NF
conpari sons. Food caused an increase in the nmean Crax
val ues for 6b-nal oxol -3-gl ucuronide, wth the nean

6b- nal oxol - 3- gl ucuroni de Cmax val ues being 35 to 42%

hi Theplasia hilexgreadaendid nof suppofl the estimate of lambdaZ values for most of
Nal oxone- 3- gl ucur oni de: nal oxone AUCt rati os The nea
nathgsBbjects.- ﬁweﬁrcfg#edhwa%nmowblﬁ do pxieapolaig thes) afsawgvélpxone curves

fr {}‘o raérQ:o% AWC%RF fhles tﬂlquaé%@g énflﬂéérﬁ) }1a10x0ne

xone- ucur oni e nal oxone rati os
n amoard rkeat ﬂa@mataholam Eheerm N [ GRINTerafiblCtowtd nett beo:salommtal ﬂ)ﬁ ())XN
LO/g)ggN 40/ fast ed, based on 3 subjects' data, and
38/ 20 fast ed, based on 6 subjects' data. -
6b naloxol.naloxone AUCt ratiosThe nean
6b- nal oxol : nal oxone AUCt ratios ranged from17.9 (OXN
40Tk 68-valpxolalagowdre (alsxiNatiohls, tha §0%onfidence intervals for most of the

6b- nal oxol ; I 0X0 [ The ne o1

ope R BEE SR EeR o padhod 25 i & hecsmegiiy for

40hdeqdiegted, based on 3 subjects' data, and 13.5 for

OXN 40/ 20 fed, based on 5 subjects' data.
The 68-naloxol-3-glucuronide data supported those observations made for the
naloxone-3glucuronide data for the AUCt and AUCINF comparisons. Food caused
an increase in the mean Cmax values for 6B-naloxol-3-glucuronide, with the mean
6B-naloxol-3-glucuronide Cmax values being 35 to 42% higher in the presence of
food.

- Naloxone-3-glucuronide:naloxone AUCt ratios

The mean naloxone-3-glucuronide:naloxone AUCt ratios ranged from 910 (OXN
40/20 fed) to 5091 (OXN 10/5 fasted).

- Naloxone-3-glucuronide:naloxone AUCINF ratios
The mean naloxone-3-glucuronide:naloxone AUCINF ratios were 360 for OXN
40/20 fasted, based on 3 subjects' data, and 614 for OXN 40/20 fasted, based on 6

subjects' data.

- 6B-naloxol:naloxone AUCt ratios



- 6b- nal oxol - 3/ 6- gl ucur oni de: nal oxone AUCt ratios The
nmean 6b- nal oxol - 3/ 6- gl ucur oni de: nal oxone AUCt rati os
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fasted). - 6b-nal oxol - 3/ 6- gl ucuroni de: nal oxone AUCI NF
rati os The nean 6b-nal oxol - 3/ 6- gl ucur oni de: nal oxone
AUCI NF ratios were 302 for OXN 40/ 20 fasted, based on
3 subjects' data, and 623 fol N 40/ 20 fed, based on
5 subjects' data. Safety One subject experienced SAE
of acute laryngitis and dysponea during OXN 10/5
fasted period. Study drug was stopped and the subject
was di scontinued but fully revovered fromthe events
whi ch were not considered to be related to study drug.
hbusea fatl%ee and headache were the nDst frequently

'bhe mean dlsaloyelpaloxgae AL tratios pgRATrem 1GHOXNABRE Ted) to
CI 9@7%@5{1\}3{@?@%@& ogy Discussion It was antici pated

that" 'ow oral biodvailability would prevent the
conpl et e pharmacoki neti c assessnent of nal oxone. This

onfirmed as t | asma concentrati ons neant
tha?fg {1]10 aﬂ‘ﬁ‘l‘) égg;lh;ﬂ}graggs esti mat e AUCESfF val ues

for nal oxone for nost of the subjects.
Nal oxone- 3gl ucur oni de was present in the plasm in
muThe micagh 66- nalomlemlmr@ne M INGatigEEs 14 &xtQOXN 14020 sted,

OPAGLRH SRR\ TSP AL s T

conmponent of the flxed conmbi nation tablets were based

on nal oxone- | ucur oni de par anet ers.
- 6B-naloxol- 3/6 -glucuronide:naloxone AUCt ratios

The mean 6B-naloxol-3/6-glucuronide:naloxone AUCt ratios ranged from 790 (OXN
40/20 fed) to 5091 (OXN 20/5 fasted).

- 6B-naloxol-3/6-glucuronide:naloxone AUCINF ratios

The mean 6B-naloxol-3/6-glucuronide:naloxone AUCINF ratios were 302 for OXN
40/20 fasted, based on 3 subjects' data, and 623 for OXN 40/20 fed, based on 5
subjects' data.

Safety

One subject experienced SAE of acute laryngitis and dysponea during OXN 10/5
fasted period. Study drug was stopped and the subject was discontinued but fully

revovered from the events which were not considered to be related to study drug.

Nausea, fatigue and headache were the most frequently reported AEs events across

treatments.



Food did not appear to influence the availability of
oxycodone fromeither strength of OXN, as equival ent
W@ rwasw7df oxycodone were avail abl e from OXN PERP2006/060341
given either after an overnight fast, or after a high
fat breakfast. Adm nistering OXN after a high fat
breakfast slightly increased, the nean observed Cnax
val ues of both strengths of~ . Exami nation of the
mean plasma profiles shows however, that this
di fference was nunerically small and unlikely to be
clinically significant for either strength of OXN Food
did not have an effect on the half-life of oxycodone.
The nean half-life of oxycodone was simlar for OXN
adm ni stered after an overnight fast or a high fat
br @akf aSenclesions\as consi stent with oxycodone
hal f-1ives that have been recorded previously. The
nor oxycodone and nor oxynor phone data supported those
ob€&nicat Plrsaneldgy Dixcussiom oxycodone data. Food did not
appear to influence the bioavailability of
nal oxone- 3- gl ucuroni de fromeither strength of OXN, as
eay 'Wa% |aﬁﬁ$1¥)§t€@ tHak RowPbral Blo@viRBidy Hotldfreint!the\ ¥hfplete
avai | abl e Trom OXN when given either after an
ovphaningénkifeiictassessradnt of nalokgngh Thistwasconfifnast as the low plasma

o TR otk e oy ofiile B el ARG St

ei hil@io&tfbﬁlﬁgﬁtfbf e ABNctsTREI0R6A6-8L0EkrSRIA6 ak PreBéntdh the plasma
associ ated with the X ratios were within the 80

10 . 1@5%@ higher concentreipnsanid AULINE estimales; Wieredbizined for naloxone-

t
et DS HRBOTT AR {1 conctusions for hepelexpe
f ecbrﬁpumﬁf @R:thmﬁk&d Eohbihatiinaablefs aveey bised bh @aldixbfice B @hefonide

t hat were observed
parameters.

15  Food did not appear to influence the availability of oxycodone from either strength of
OXN, as equivalent amounts of oxycodone were available from OXN when given

either after an overnight fast, or after a high fat breakfast.

Administering OXN after a high fat breakfast slightly increased the mean observed
20  Cmax values of both strengths of OXN. Examination of the mean plasma profiles
shows however, that this difference was numerically small and unlikely to be

clinically significant for either strength of OXN

Food did not have an effect on the half-life of oxycodone. The mean half-life of
25  oxycodone was similar for OXN administered after an overnight fast or a high fat
breakfast, and was consistent with oxycodone half-lives that have been recorded

previously.



were small and unlikely to be clinically significant.
The pl asna nal oxone and 6b-nal oxol data were vari abl e,

w@r@ods®7not support the observations nade f orPCI/EP2006/060341

nal oxone- 3- gl ucuroni de. The data recorded for

6b- nal oxol -3- gl ucuroni de were nore consistent with

nal oxone- 3- gl ucur oni de, exceg that adm ni stration of
OXN after a high fat breakfa 2 5 gnificantly increased
t he nean observed Cnax conpared with adm nistration
after an overnight fast. Safety Food did not seemto
have any influence on the occurrence of AE and was not
a safety issue.7. Sunmmary Admi ni stering OXN 40/ 20 and
OXthd fdroxgdodene andni@bxynadrphsmeadatasippbBel thoseedsesutions made for
t he bioavailability of oxycodone or

nathgox¥eadongdefaur oni de, conpared with adni ni stering

OXN 40/ 20 and OXN 10/15 in a fasted state. The
presence of food did not alter the nean Crax val ue for
naFaododid n8t apgplearctorinfmaies therbdoahilahilityyofinaloxems8-¢gludueonide from
mean Cnhax val r oxycqdone, tho this is not,
Conienarangth of Gah0ps S rionsii f felnne 3 elsiamids were
4: avaibbid SRS OXN RAk® IRBR eftherafdt Q?&\l’éfnigﬁtf 1§13 Yfidr a high fat
oj ective The objectrve of this study was to assess
whetehleastand t o what extent nal oxone sustained rel ease
tablets (5 ng, 15 ng and 45 ng) will block the opioid
agoni st properties of oxycodone 20 ng in healthy

( nAadfidteMO) OXNEfidr-a Hifh fat BfddRPasv @8 nbhaffecti theirgddmthaldXone-3-
provi de evi dence for a dose-ratio of nal oxone and

10 oxglueronide Graax wales efeither streag@rnd QXN Bt genfidangg intervals
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Th&ssgaat%d %H@th CriARRAds \%}g within the 80 -125% limits of acceptability for

bioequivalence.

There was some variability in the naloxone-3-glucuronide ¢//22 and tmax values for
OXN fed compared with OXN fasted, however, the differences that were observed

were small and unlikely to be clinically significant.

The plasma naloxone and 6B-naloxol data were variable, and did not support the
observations made for naloxone-3-glucuronide. The data recorded for 6B8-naloxol-3-
glucuronide were more consistent with naloxone-3-glucuronide, except that
administration of OXN after a high fat breakfast significantly increased the mean

observed Cmax compared with administration after an overnight fast.

Safety

Food did not seem to have any influence on the occurrence of AE and was not a

safety issue.



devel opnent of a conbi nation product of oxycodone and
nal oxone prol onged rel ease tablets. 2. Test popul ati on

w®2006089900 of Study Popul ation A total of 2 1 PEHEPINY6/060341
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adult, male and fenmal e subjects were random zed. Drop
outs were replaced with the aimthat 20 subjects (10

mal e, 10 fermal e) woul d conpl ge the study and provide

val i d pharmacodynam ¢ and ph dracoki neti c dat a.

Inclusion Criteria Subjects who were included in the
study were those who net all of the foll ow ng

criteria: Subjects ranging in age from2 1 to 45

years; Fenal e subjects of chil dbearing potential nust
have a S@@mbhiwe urine pregnancy test at screening;

Nor mal body weight in relation to height according to
Broca: Weight [kg] / (Height [cm{ - 100) = 0.8 to 1.2;
Free of ,si.9niLl¢C el '

pasel’ rASHlliehEF CxnF a0 R Gl b 3HePE bfeh i dibdligh il no
(bl ood ¢fifes s il bib@ailhbiligt &f)oxybaivat ot agyxoret-3ghlicuronide,
chem stries, urine analysis and ECG ~WI|ingness to

fol | ow §RPAEhVHR gAmindsiErne:QEA 40/2Q apd, PN &%/35 ly/a fasted state.
witten infornmed consent Exclusion Criteria Subjects

who were excluded fromthe study were those who net

any of Theplesdncoof fupdalid hetrdlter thdmyeahiGrhax yalud for naloxone-3-

hypersensitivity to.oxycodone, pal oxone, psychotropi
o)r/ P glucuronfde,y and sligﬁt\fy 1%creased tﬂe mean %maxpva ue for oxye:ogone,

though this is not considered to be of clinical significance.

Experiment 4: Influence of naloxone on analgetic efficacy

1. Objective

The objective of this study was to assess whether and to what extent naloxone
sustained release tablets (5 mg, 15 mg and 45 mg) will block the opioid agonist

properties of oxycodone 20 mg in healthy (normal) volunteers.

This study was thus designed to provide evidence for a dose-ratio of naloxone and

oxycodone that exerts sufficient analgesic activity. The data should support the

development of a combination product of oxycodone and naloxone prolonged release

tablets.



hypnotic drugs; A history of drug or al cohol abuse,
positive pre-study urine drug screen; History of

wW@pi06i08hotse in the previous 3 nonths; Any nmedPCHEP2906/060341
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surgi cal conditions which mght significantly
interfere wwth the gastrointestinal absorption,

di stribution, netabolismor excretion of the reference
or test drug. This includes'ﬁﬁb'history of serious

di sease of the gastrointestinal tract, liver, kidneys,
and/ or blood form ng organs; History of

cardi ovascul ar, pul nonary, neurol ogy, endocrine or
psychi atry di sease; A history of frequent nausea or
enesi s Teyposlllsoh of etiol ogy;, Participation in a
clinical drug study during the preceding 60 days; Any
significant illness during the 4 weeks preceding entry
in ' : e of any nedication (except ora
co%??gg%3¥?%§€¥%gﬁ¢?§6 the 7 days precedi ng study
initiation or during the course of this study;

Ref usa abstain fromfo 6. hours preceding.and 7
notrigta of F1oanhy adiyaik a Bawie I Y SR randaiads Plap outs
| NivRfcGepthcdl with e aim tiat 20Wlbjedts PRI muREK0 Rimdl9SFoufdd complete the
hard i quor or equivalent in other formns);

Costadyrand pmvide valid phasinacodymemicapslpbaimiriokingtic Hatar s of
first dosing; Blood or blood products donated in the
past 90 days prior to study drug adm nistration; any
copichaicadiswetion to bl ood sanpling. Table 28 bel ow

sunmari zes the denographi c characteristics by
gender. Tabl e 28: Subj ect Denographics and O her

Ba&%f&gg w93 WePE }n%flfd%(tl iincf?l.é stﬁﬁgl WeYe those who met all of the following

criteria:

e Subjects ranging in age from 21 to 45 years;

e Female subjects of childbearing potential must have a negative urine
pregnancy test at screening;

e Normal body weight in relation to height according to Broca: Weight [kg] /
(Height [cm] - 100) = 0.8 to 1.2;

e Free of significant abnormal findings as determined by baseline history,
physical examination, vital signs (blood pressure, heart rate), hematology,
blood chemistries, urine analysis and ECG;

e Willingness to follow the protocol requirements as evidenced by written

informed consent
Exclusion Criteria

Subjects who were excluded from the study were those who met any of the following

criteria:



Popul ation Male Female Overall (N=10 (N=11) (N =
21) Characteristics Age (y) Mean SD 25.7 2.41 28.9 +

wWa 26099978 + 4. 20 Range (min, max) 22,29 23, 37PQREB206/060341
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Hei ght (cm) Mean + SD 182.4 + 5.38 170.1 3.73 176.0
7.72 Range (mn, max) 170,189 162,174 162, 189 Wi ght
(kg) Mean SD 78.8 + 4.57 63 + 5.00 70.4 + 9.04
Range (mn, max) 73, 86 56,751 , 86 Body Mass | ndex
(kg/m2) Mean SD 23.6 2.14 21.9 1.89 22.7 2.16
Range (mn, max) 21,26 19,27 19,27 There were no
significant denographic or baseline characteristic

di fferences between nal e and fenmal e subjects in the
safety popul ati on at baseline. Fermal e subjects were
generally shorter and lighter than male subjects, and
had 2 | &WehisENy of hyparsensitiity, i oxygadenes pajexengepsyghetrapic or

t here graphic differences between the
treatngﬁhﬁgﬂgup at basel i ne.

e A history of drug or alcohol abuse, positive pre-study urine drug screen;

e History of opioid use in the previous 3 months;

e Any medical or surgical conditions which might significantly interfere with
the gastrointestinal absorption, distribution, metabolism or excretion of the
reference or test drug. This includes any history of serious disease of the
gastrointestinal tract, liver, kidneys, and/or blood forming organs;

e History of cardiovascular, pulmonary, neurology, endocrine or psychiatry
disease;

e A history of frequent nausea or emesis regardless of etiology;

e Participation in a clinical drug study during the preceding 60 days;

e Any significant illness during the 4 weeks preceding entry into this study;

e Use of any medication (except oral contraceptives) during the 7 days
preceding study initiation or during the course of this study;

e Refusal to abstain from food 6 hours preceding and 7 hours following study
drug administration;

e Excessive intake of alcohol (> 21 units per week of beer or hard liquor or
equivalent in other forms);

e Consumption of alcoholic beverages within 24 hours of first dosing;

e Blood or blood products donated in the past 90 days prior to study drug

administration; any contraindication to blood sampling.

Table 28 below summarizes the demographic characteristics by gender.



3. Study Design, Test Treatnent, Dose and Mode of

Adm ni stration Preparations used The sane preparations
W@2006/08BxaNMpl e 1 were used. Study Design This WeGSI/EP2006/060341

single site, single dose, double blind,

pl acebo-control | ed, 5-treatnment, 5- period,

random zed, bal anced cr ossov?%st udy in healthy adul t

mal e and femal e subj ects s conducted to eval uate

t he dose-rati o of nal oxone and oxycodone in which

oxycodone still exerts sufficient anal gesic activity.

Subj ects were allocated each of the 5 treatnents

described in the synopsis according to a random

al Tasla 8o Bubjeftadkih@zrifiS) and hheeBaveEnaCHardetyrisies Buféty

pepd,ﬁﬂatﬁ;,hbj ects attended a screeni ng visit within 3

EEK 00 '0 gay. DaT [ -}“ll Uay Overall

Iorl od, j esvver enﬂ?)ed in to f.f)udy S|te t ~21)
5 st GOpracieastcs i on and “then renai ned at the st udy site

f ofAgehours unl ess they exhibited any opioid effects

or otMesn £ BRdi ngs, whi2X/ i@.4lhe opi ni281P df.9he 27.4+4.20

Pri ndRapgé (mimyewk) gat or r2%Afl red a prol 233@éd stay of 22,37

t hHefgtibfoat s at the study site. Subjects were

10 di schaegedSBf t er the 1&otous 38l ood samplier vas taken176.0 +
and refurned to the study site to provide the 24-hour

bI ooq{aigg@l i ng of jepdg medi catiopy j@qcurred 162,189

f q%}ﬁ&rﬁ-)nour ggernl ght fast, ang patienhts remal ned

ast ours Phar

15 TEas s |nc udi ngﬁsip%{g el at ed @%ﬁ%ﬂ otenti a|7g‘516+89604
( EE Héﬁ 0|c pal ¥ ntensity e tes, EEG
ba@R%‘(&[ 2inde K My acoustic evoked potent| al's, and
trac §Pforrmnce ¥4 nd-lnasi c / 2éht &-8Pain wer 82.712.16
condLRﬂIle@I(mimmaH) 40 mi nle? pre-dose ad®.24t 1, 3 and 69,27

hours post-dose. Sought synptons

20  There were no significant demographic or baseline characteristic differences between
male and female subjects in the safety population at baseline. Female subjects were
generally shorter and lighter than male subjects, and had a lower BMI. As this study
had a crossover design, there were no demographic differences between the
treatment groups at baseline.

25
3. Study Design, Test Treatment, Dose and Mode of Administration

Preparations used

30 The same preparations as in Example 1 were used.



(tiredness, nausea, dizziness and drowsi ness) were
assessed pre-dose and at 1,2, 3, 4, 6, 8 and 12 hours

W@oms08e3E. Subj ects al so attended a post - st udpCT/EP2006/060341
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eval uation after discontinuation fromthe study or
after dosing of Study period 5. Figure 38 presents the
design for this study. Treatfa]ts The foll ow ng
treatment schenmes were adm hi$tered according to a
defi ned Random Al |l ocation Schedule (RAS): A = 1 tabl et
of Oxycodone PR 20 ng + 1 tablet of Nal oxone PR 5 ng +
2 tabl ets of Nal oxone placebo (Oxynal 20/5) B =1

tabl et of Oxycodone PR 20 ng + 1 tablet of Nal oxone PR
158y Pesigh abl et s of Nal oxone placebo (Oxynal 20/15) C
= 1 tablet of Oxycodone PR 20 ng + 3 tablets of

NaI oxone PR 15 ng (Oxynal 20/45) D = 1 tablet of

(O3 3583 SRl e Hndle ok abbp b (BB GRS Fregtment -
t apdraids ranﬂoﬁi&ledxb‘ahcpdl amsinyef ﬂhdmmﬂm}ﬂﬂﬁ}? adulemale and female
Con entr t| on (ghar COKJA &tl c_ bl og sanpl a %9 .
rrLi“ tt"%ﬂ@é‘ﬁ 9 e?f& § e nalpxapeiagf ogycodone in
st Hﬁiéh%’j&)doﬂe S Bx PR suffbierPaRSes ARV RS. §1ﬁyﬁects were allocated

det ermi ni ng oxycodone, noroxycodone, oxynorphone,
noeashofthephtseatments |dgscmbed ingthp syradpsis @k:qordlng t0 a random allocation

coment RS SN R P Ba RS PRI 'Subi et duri ng

each of the 5 study
Subjects attended a screening visit within 3 weeks of the first dosing day. During
each study period, subjects were checked in to the study site at least 1 hour before
dosing. They were administered the study medication and then remained at the study
site for 12 hours unless they exhibited any opioid effects or other findings, which in
the opinion of the Principal investigator required a prolonged stay of the subjects at
the study site. Subjects were discharged after the 12-hour blood sample was taken
and returned to the study site to provide the 24-hour blood sample. Dosing of test
medications occurred after a 6-hour overnight fast, and patients remained fasted until

7 hours post-dose.

Pharmacodynamic measurements including pain-related evoked potentials (EEG),
phasic / tonic pain intensity estimates, EEG background activity, acoustic evoked
potentials, and tracking performance during phasic / tonic pain were conducted
within 40 minutes pre-dose and at 1, 3 and 6 hours post-dose. Sought symptoms
(tiredness, nausea, dizziness and drowsiness) were assessed pre-dose and at 1,2, 3, 4,

6, 8 and 12 hours post-dose.

Subjects also attended a post-study evaluation after discontinuation from the study or

after dosing of Study period 5.



periods i nmedi ately before dosing; and at 1, 2, 3, 4,
5 6, 8, 12, and 24 hours after dosing (10 bl ood

wa200pl0897per study period).4. Efficacy Paranmet BEBEEE2006/060341
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Experi mental Pain Mbddel Anal gesic effects were
assessed by neans of an experinental human pai n nodel
based on the chenbsomat osensi)&%/l pai n-rel ated corti cal
potentials (CSSEPs) and paih*tatings after specific
phasi ¢ noci ceptive stinmulation of the nasal nucosa
with gaseous CO. In addition, intensity estimtes of
toni c pain produced by stinulation of the nasal nucosa
with dry air at controlled flow and tenperature were
enpl oyed. Wthin the present pain nodel, the follow ng
were used as indicators of anal gesia: post-treatnent
deFiguEesis presents the deyighips thinstudy. post -t r eat nent
decrease in anplitudes of pain-rel ated evoked
potentials and/or post-treatnent increase in

| afemonass of pai n-rel ated evoked potentials, relative
to the pretreatnent values. Each CO2 concentration was
eval uated separately. Prinary target paraneters were
Pairhe fo@lloaztir?%tr@a‘fﬁgﬁ%cﬁéﬁ&%&la aBRiB8Ededh8¢ording to a defined Random
Base-to-peak anplitudes PI, NI and P2, peak-to-peak
anplipcaidoScredulé (RvkS): NLP2 of pain rel ated evoked
potentials 2. Latencies PI, N and P2 of pain-rel ated
evoked potentials 3. Intensity estimates of phasic
(CR2=) paiblet4f OkPéRIdEE PR Z5thjs Al @BlePbf NEIBkEnc R BAng + 2 tablets
schematic presentation of the experinental pain nodel

i s presefiNagxone macghe €O=-mal 29/6) ng t he experinents,

S u§j=e CUPBR: Gf 69%0%059 ?kVZOSISgQ-eldtabfgt 8N gliof(élfeoﬁg 'lg in?gnweg tablets
of Naloxone placebo (Oxynal 20/15)
C= 1 tablet of Oxycodone PR 20 mg + 3 tablets of Naloxone PR 15 mg (Oxynal
20/45)
D= 1 tablet of Oxycodone PR 20 mg + 3 tablets of Naloxone placebo
(Oxycodone PR)
E= 1 tablet of Oxycodone placebo + 3 tablets of Naloxone placebo (Placebo)

Plasma Concentration Data

Pharmacokinetic blood samples (9 mL) were taken for 24 hours after administration

of study drug in each period.

Blood samples for determining oxycodone, noroxycodone, oxymorphone,
noroxymorphone, naloxone, 6-8-naloxol, naloxone-3-glucuronide, and naloxol-
glucuronide concentrations were obtained for each subject during each of the 5 study
periods immediately before dosing; and at 1, 2, 3, 4, 5, 6, 8, 12, and 24 hours after
dosing (10 blood samples per study period).



room To mask switching clicks of the chem ca

stinmul ator, white noise of approximately 50 dB SPL was
wWQs@d/089¥f: er pai nful stimulation of the nasal PCBBANG6/060341

subjects rated the intensity of the perceived pain by

means of a visual analog scale. Concomtantly to the
stimuli, the EEG was recordeg from5 positions (Fz,

Cz, Pz, C3, C4) and pain-ret %4 evoked potential s
wer e obtained Tinme Schedul e of an Experinental Session
In a training session taking place within 2 weeks
prior to the actual experinents the subjects becane
acquai nted with the experinmental conditions and
procedures. Especially, a breathing technique was

trai ned_by neans of which it was possible to avoid
re@pira@gﬁﬁgifﬁﬁﬁ¥ﬂﬂ§ de the nasal cavity during
stimul ati on (vel opharyngeal closure). O herw se the
respiratory flow could have influenced the nmeasurenent
of 41 MExpenmintd]l Paib Mddedl s and an i nvestigation of the
tenporal characteristics woul d have been i npossi bl e.
Anal gesi netric neasurenents were taken over a period
of Aﬁal%@éié Sfféttd Feretisstls A Mbails o bh SkperidtneA hlimah pain model
day, anal gesinetric sessions were carried out:
s ebased nn the chBawedmhatesensonywdinateddtsd ¢nafical potentials (CSSEPs) and
adm.ni stration of..the study dr.u essj.ons.1-3 : .1 3 .
A BRIUNES SN eBFnk st PSesPron sBRUBHER Of B faif) Hipesnvit
seggeons COsIedddifon, IMeifystmated of tRid pdis brodcdd BitdtRSulation
40 phasic Cq 2-stinmuli were apFIied (20 stinmuli at a
10 ¢ opicthanassl mygossfwitlndayaicat zontselled flaynanditerperaie seragnployed.
interstimulus interval 30 s). In response to these
stimuli, pain-related potentials and subjective
I NWathsn thye pessehtmiiremodell thefellovitlg dverSudedas iktiddtors of amlgesia:

pai n was induced for 16 m nutes and subjects had
e post-treatment decrease in pain-ratings and/or

e post-treatment decrease in amplitudes of pain-related evoked potentials
15 and/or
e post-treatment increase in latencies of pain-related evoked potentials,

relative to the pretreatment values.

Each CO2 concentration was evaluated separately.
20

Primary target parameters were pain-related evoked cerebral potentials:

1. Base-to-peak amplitudes P1, N1 and P2, peak-to-peak amplitudes P1 N1 and
N1P2 of pain related evoked potentials

25 2. Latencies P1, N1 and P2 of pain-related evoked potentials
3. Intensity estimates of phasic (C02-) pain

4. Intensity estimates of tonic pain



to rate the intensity of the dull, burning pain.
Phasi ¢ Pai nful Stinulation of Nasal Micosa Cg

wWQ2®b/08a973 were m xed in a constantly flow ng BET/EP2006/060341
streamw th controlled tenperature (36.5C) and
hum dity (80 %relative humdity) presented to the
| eft nostril (stinulus duratiﬁ 200 ns, interstinulus
interval 30 s). As denonstrated in previous
publications, presentation of CCvstinuli did not
si mul t aneously activate nechano- or thernoreceptors in
the nasal nucosa. During intervals between phasic
stimuli subjects perforned a sinple tracking task on a
Vi deohanitiaiteschiition ofithe@ypérirténtalt fagymbael i§ prekered ia Figure 39.
snal | uare inside a larger one that randonmy noved
ar BurBs t Cichﬁ?fP%fFIaﬁlﬁF FPbisets Mﬂr%@qraf?ﬂablma@taqi invircdisgonditioned

FOH %"‘T%%ésjﬁ%“ﬂt%ﬁf %q:hglts ah > Ll gﬁlzél @HlnﬁLa!t&nwh ORbie of

stinmulatioffi was 1n Into the i nostri l
byapma:nmatn‘ly&OdB;SP&J wassuseéam of controll ed tenper ature
(320, flow (8 L *mn 1) and humdity (20 % rel ative
hum dity) for 16 min. 4.2 Pharmacoki netic Paraneters

ThR AEPhdiRiN HemPRASABEAK haGH hfachd! &IFIES r%téﬁqﬁ@mtensuy of the
cal culated fromthe plasma concentrations of

oxpergdwcbpalm by mepnooionesuad avatog mm&onmmkydp the stimuli, the

ﬁg; \%gsé?%ﬂ?(gﬁ&)ég‘npo&%é%l u r&%nt’ﬁg? ?ﬂg aRd pain-related evoked

Coﬁ&@l&idlﬁ/b&fbbtdlﬁeﬁ curve neasured fromthe time of
dosing to the | ast neasurabl e concentration (AUCt)

10 Area under the plasma concentration tine curve

nwgf’iirperfcgze ulg %&rgg pzferz%een?al Sg_%% g to infinity (AUCINF)

nmum o snma concentration (Crax) Tine to
maxi mum obser ved plasnma concentration (tnmax)

In a training session taking place within 2 weeks prior to the actual experiments the
subjects became acquainted with the experimental conditions and procedures.

15  Especially, a breathing technique was trained by means of which it was possible to
avoid respiratory flow inside the nasal cavity during stimulation (velopharyngeal
closure). Otherwise the respiratory flow could have influenced the measurement of
the evoked potentials and an investigation of the temporal characteristics would have
been impossible.

20
Analgesimetric measurements were taken over a period of 6 hours after drug

administration. On each study day, 4 analgesimetric sessions were carried out:

session 0 :  Baseline, immediately before administration of the study drug
25  sessions 1-3 : 1, 3 and 6 hours after administration of the study drug

One session lasted for 36 minutes.
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term nal phase rate constants were estinmated using
those points determned to be in the term nal

| og-1inear phase. Half-life Yﬁlnues (t1/22) were
determined fromthe ratio of 2 to LanbdazZ. The areas
under the plasma concentration-tinme curve between the
| ast measured point and infinity were cal culated from
the ratio of the final observed plasma concentration
(Clast) to LanbdaZz. This was added to the AUCt to

yi Bl file fifg 20 meiautes|d@rphiakie GO, asifulicwareapplial (20 Btiiuliat a

curve between the tine of adm ni stratl on and infinity
( AbSESHtration of aOYwaaxﬁis%Ocﬂt Aeanceatrationef %mtem@emsnnmal 30's).

av

s RS 10 ARG R, bl 1Ot pRRAkME Bpah tfochtR ity estimates
f oweterreenrdah Bubmqqemlyc onanphipevas odluedttifoa 16 andates aret subjects had
for subjects 0 ﬂe rmetr was assuned. Treat nment
polSuptst %Wted’éﬁyrﬁm (L;ln ‘estimated fromthe
exponential of the treatnment LS Means. Ratios of

treatment popul ati on geonetric neans were estimted by
exBbsenPaintil Sgmubatiodiof Nesad déecofa est - r ef er ence) bet ween
treatment | east square neans for the conparisons of
interest, and 90% confidence intervals for the ratios

Wecgz%ﬁhﬁli'v@ér@ fhiXd®in @&Joﬂstﬁﬁ[y floWhg alraead wAtltcdnlroléd
were al so anal ed using a m xed effect |inear npdel,

Wi tepeTaterg (760 andihumidis (80176 relsn humpiditarmiessated da the left
angos@rﬂ O@ﬂ% ea%l {)Il 900 ﬁ}%b{n?eg'%ﬁn&gg%?é\zgge esg]wé ﬁ%ﬁ%ﬁé‘ated in

t r p@trmam putlfzatyends) presaiﬂﬁﬂinmffﬂOﬂstﬁﬁlﬁf éidaos sitmiltahdv@isly activate
conpari sons_of interest and their associ ated 90%
coferheArer themargeeptoryisythe pagal museBaDprpgnienials bglyteen phasic

SAsah&i S065ELEs performed a simple tracking task on a video screen. Using a joystick,

they had to keep a small square inside a larger one that randomly moved around.
Tonic Painful Stimulation of Nasal Mucosa

Following the period of phasic stimulation, tonic painful stimulation was induced
into the right nostril by means of a dry air stream of controlled temperature (32°C),
flow (8 L *min™") and humidity (20 % relative humidity) for 16 min.

4.2 Pharmacokinetic Parameters

The following pharmacokinetic parameters were calculated from the plasma

concentrations of oxycodone, noroxycodone, oxymorphone, naloxone, 6-8-naloxol,

naloxone-3-glucuronide, and naloxol-glucuronide:
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Oxynal 20/5 A vs. Oxycodone f’é D Oxynal 20/1 5 B vs.
Oxycodone PR D Oxynal 20/45 Vs. Oxycodone PR D The
relative systemic availabilities (Freit, and FrellNF)
and the Cmax ratio were obtained fromthe dose
adjusted ratio of AUCt, AUCESfF and Cnax val ues
respectively for differences defined in the follow ng

conpar i AeRsundbr the pRIsBScoh@ntraBdONMB Qurve nhtaBidre@ f@in the time of
nal oxone- 3- gl ucuroni de, and naloquéilucuronlde:

Oxynal ¢eping 1 the last megsprable copeentitionkAHE!) 20/ 45 C vs.
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t her e WesstngalinfihiguATCERRE)TENt S i ncl uded in the

anal ysi s. AIl pharmacoki netic cal cul ati ons were

5 per f @r nMaxighurh obgesvestiplpsmapancepration (Omes) on 4. 1. 4.3
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(Cz, C3, C4, Fz and Pz; see Figure 40) referenced to
| i nked earl obes (Al +A2). Possible eye blink artifacts
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10 SarphiRal hdsé rae EoRanaNGHre @5timMed tiing those points determined to be in

the terminal log-linear phase.

Half-life values (t1/2Z) were determined from the ratio of In2 to LambdaZ. The areas
under the plasma concentration-time curve between the last measured point and

15 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).

Log transformed data for AUCt, AUCINF (if available), and Cmax for each analyte
20  were analyzed using a mixed effect linear model, with fixed terms for treatment,
sequence and period and a random term for subjects. Compound symmetry was
assumed. Treatment population geometric means were estimated from the
exponential of the treatment LS Means. Ratios of treatment population geometric
means were estimated by exponentiating the difference (test-reference) between
25  treatment least square means for the comparisons of interest, and 90% confidence

intervals for the ratios were calculated.



(band pass 0.2 - 30 Hz, pre-stinulus period 512 ns).
The recorded anal og EEG segnents were then converted
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for each recording position was separately cal cul at ed,
di scarding all eye blink contam nated records. By this
procedure pain-rel ated evoke otentials were obtained
in response to the painful Stimuli. Base to peak
anplitudes Pl, N and P2, the peak to peak anplitudes
Pl NNl and NN P2 and the |l atencies of PI, N2 and P2
were nmeasured. \Werever the tinme of nmeasurenent was
used in the data analysis, the md-tine of a session
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5 roires pad tyftgsaoristhysy capidech gV St cHHER e loast
QbR méARe Figure 39). The intensity of the standard
stinmulus was defined as 100 Estimation Units (EU). The
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10 | j digfevemcescdefingd,én thie doHawing epmparisess poHintarest forazaeeroneas
ti ensity Estimates of TonicPain
Thggrprgﬁcé)ns‘?%%ﬁggyg{g?whg%%ked by the tonic stinmuli was
estimated as described for the phasic stinuli.
Subj ects rated the pain intensity every 30 seconds

during ®hxymaldMyies. Oxyeadoae PBrDperi od. Since in
previoug BUMLERASE kCBkfecRBhdPRERCNEd T ts steady

15 e Oxynal 20/45 C vs. Oxycodone PR D

The relative systemic availabilities (Freit, and FrelINF) and the Cmax ratio were
obtained from the dose adjusted ratio of AUCt, AUCINF and Cmax values
respectively for differences defined in the following comparisons of interest for

20  naloxone, 6-B-naloxol, naloxone-3-glucuronide, and naloxol-glucuronide:

e Oxynal 20/15 B vs. Oxynal 20/5 A
e Oxynal 20/45 C vs. Oxynal 20/5 A

25  As there should not be any oxycodone or naloxone present when the placebo

treatment was given, there were only four treatments included in the analysis.
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eval uation, the average of single estinmates was

cal cul ated for each session. The md-tine of the
second half of a stinulation period was regarded as
time of neasurenent. 4.4 SaTE?&'Assessnents Saf ety
assessnents consisted of recording of all adverse
events and serious adverse events, pre-study and
post - st udy hemat ol ogy, bi ochem stry, urine val ues,
ECGs, and physical exam nations, and regul ar
meAHphaikitbkidktie tdlahlationg weeré péer€orued vgtHoWasNordiy i erprise
saturation). Adverse Events An adverse event (AE) was
anYetsm/br abl e and uni ntended sign (including an
abnornmal | aboratory finding), synptom or disease
tenporally associated with theuse of a nedicina

(1 Al EfficagytAssegsmens@batmacoliptdneic Measmemens| at ed to t he
medi ci nal (investigative) product. A non-|eading
guestion was asked at each pharnmacodynam c assessnent
Ui PR delBed VoW BoredMs feel ?" 1 f an AE occurred the

I nvestigator deci ded about the subject's further
participation in the study. In case of

di ' L bj ect d I Vi t.ud

e e BE Lot ied P e BT ARERerirgan {028 Seice o3
bacl, kparfiasL kédﬁgﬁ@'%ﬁefe@ﬁ&d&ﬁ linketHyarlBys(/CiatA2). Possible eye
exam nation, 12-lead ECG henatol ogy, biochem st r%ﬁimulus

anblink artiéactsriagry snonitreddrqye pp addrtonal site (Hp2/Adity2).

od . . fo .

SRR SR MRS b P

adband pass\eht 30 Hagpreatimahisigriod 502 ms).iThe recsdddemalogetEG

Descri ption se. g. headache); .
segments were then converted to digital and filed electronically. The average value
for each recording position was separately calculated, discarding all eye blink
contaminated records. By this procedure pain-related evoked potentials were
obtained in response to the painful CO2 stimuli. Base to peak amplitudes P1, N1 and
P2, the peak to peak amplitudes P1 N1 and N1 P2 and the latencies of P1, N2 and P2
were measured. Wherever the time of measurement was used in the data analysis, the
mid-time of a session was taken. Figure 40 presents the components of the pain-

related evoked potentials.
Intensity Estimates of Phasic Pain

Within 3 - 4 seconds after presentation of each CO, stimulus, subjects compared the
perceived intensity to a standard stimulus (70% v/v CO,) presented at the beginning
of the first session of each trial day. The intensity of the pain was rated by means of a
visual analog scale displayed on a computer monitor (see Figure 39). The intensity of

the standard stimulus was defined as 100 Estimation Units (EU). The mid-time of a
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intensified observation); Causality (likely,

unli kely, not assessable); Frequency (once,

occasionally, often); Seriog&gess (not serious,

serious). The Investigator tarefully evaluated the
comments of the subject and the response to treatnent

in order to judge the true nature and severity of the
adverse The I nvestigator assessed the causa

rel ati onship of the AE to study mnedication on the

gr sussion wab répgatded\as itihld fendasiiremdnd. [1ensTig fektiiste@60theICO, stimuli
unexpectedAdverse Events | f evidence of serious

ad(@rsendifQig) wersisvalugied senapately forgash congspiratinn. S trial day, the
S U%ﬁé& of'ach ﬁgét-‘{feaﬂﬁéﬂt Qi Gydrl %%%ed‘?e%attfv@ t&’EasQ'ﬁﬁ% Walues. The
by t responsi bl e 1 nvestigator. I'nical, laboratory
annhiditiagrod atsessioneaasuecga dedastimepl mgatirasentequi red in

an attenpt to elucidate the etiology of the adverse

event. Subjects were closely followed-up by the study

St BldnsHP EShimbBE oL PIRL PLs T ecovery of the SAE could be
justifi'ed by dat'a obtained through Le. |aboratory

exam nations. Appropriate renedi al neasures were taken

( SR Rt REPR eI bthe i Sl Rl il 5 EiRrined for the
anphARSBimuliRSEbikéts chtédithd PatninteniiSevelyf 30 §debRd@ ®RAIngdhe 16

minutes stimulation period. Since in previous studies the tonic pain reached its steady

state after 8 minutes of stimulation, only estimates of the second half of the 16
minutes stimulation period were analyzed. For further statistical evaluation, the
average of single estimates was calculated for each session. The mid-time of the

second half of a stimulation period was regarded as time of measurement.

4 4 Safety Assessments

Safety assessments consisted of recording of all adverse events and serious adverse
events, pre-study and post-study hematology, biochemistry, urine values, ECGs, and
physical examinations, and regular measurement of vital signs (including blood
oxygen saturation).

Adverse Events

An adverse event (AE) was any unfavorable and unintended sign (including an

abnormal laboratory finding), symptom, or disease temporally associated with the
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described in the study protocol an unexpected adverse
event was an adverse event which nature or severity

was not consistent with the 6pI i cabl e product
information (i.e. Investigatl s Brochure for a

pre- approved product or package insert/sumary of

product characteristics for an approved product). 5.

Ef fi cacy/ Phar macodynam ¢ Results Primary Efficacy
Results The primary end points of this study were:
Paige-ofel iaédicingl\(vestigaciv©prodics, wHetkar or horelasddity the medicinal
estimates of phasic pain Intensity estinmates of tonic
pa(lﬁvqsﬁgﬁlvlebp@ﬂB‘é?Evoked Potentials A statistically
significant overall effect of active treatnments could

be shown for the follow ng paraneters: Anplitude Pl

WaA noadeabing qiidston whs askied tif each phatmadéodPha@@r adsessment time, i.e.

t nado SR 1§ A R SomTo0 BTNES BeFpE IEE @BpNtIES Subjects
Si fiMhtl SRALIpARONINEsthGy. Th 8aNedF GRROntRRLESHD e §1fbje%f3 ttopped

coul d be observed Latency Pl was | ncreaséd after
st Tegeilving studywhedicalionendos follaveadeurdimy hpalth statuswas back to

baseline values. End of study physical examination, 12-lead ECG, hematology,

biochemistry, and urine analysis were performed at this point.

All adverse events occurring during the study for subjects who received study drug

were recorded. For each adverse event, the following information was recorded:

e Description (e.g. headache);
e Date of onset;

e Duration (minutes, several hours, one day, several days, > 1 week, ongoing);
e Intensity (slight, moderate, severe);

e Actions (none, intensified observation);

e Causality (likely, unlikely, not assessable);
e Frequency (once, occasionally, often);

e Seriousness (not serious, serious).

The Investigator carefully evaluated the comments of the subject and the response to
treatment in order to judge the true nature and severity of the adverse The
Investigator assessed the causal relationship of the AE to study medication on the

grounds of all available information.
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the increase was significant conpared to placebo no
signi ficant nal oxone effect could be observed - C4:
all active treatnents increaigﬁ the | atency
significantly conmpared to platebo no significant

nal oxone effect could be observed - Fz: - all active
treatnments increased the | atency conpared to pl acebo
after adm nistration of Oxynal 20/5, 20/45, and
oxycodone al one the increase was significant conpared

t 0S¢ AR elnd/on ansipgeted] Uddsrse Boadnacone ef fect coul d be
observed - Pz: - all active treatnments increased the
| atency conpared to placebo after adm nistration of
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significant con‘pa acebo no signi
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al gneidhidthe etiology of the adverse event. Subjects were closely followed-up by the
study staff until the complete recovery of the SAE could be justified by data obtained
through Le. laboratory examinations. Appropriate remedial measures were taken and

the response recorded.

A serious adverse event (SAE) was any unfavorable medical occurrence that at any
dose:

e Resulted in death;

e Was life-threatening;

e Required in-patient or prolonged hospitalization; Resulted in persistent or

significant disability/incapacity.

According to the definition described in the study protocol an unexpected adverse
event was an adverse event which nature or severity was not consistent with the
applicable product information (i.e. Investigator's Brochure for a pre-approved
product or package insert/summary of product characteristics for an approved

product).



i ncrease was significant conpared to placebo a
nal oxone effect could be observed after adm nistration
wW@booewga9al 20/ 1 5 the increase was signifi cant PGT/ER2E6/060341
conpared to oxycodone al one Latency P2 was increased
after stinmulation with 70 % CO02 at recording
positions- Cz: all active trﬁ,?gtt ments increased the
| at ency conpared to placebo” er admnistration of
Oxynal 20/5, 20/1 5, and oxycodone al one the increase
was significant conpared to placebo - no significant
nal oxone effect could be observed - Pz: all active
treatments increased the | atency conpared to pl acebo
af ser aBfficaéwPhdtinacodypbmixResalts 20/ 5, 20/ 1 5, and
oxycodone al one the increase was significant conpared
to placebo - no significant nal oxone effect could be

ob @g%i} Pl N1 was reduced after
st?ﬁu g?? n '?%Mgg % CO2 at recording position - C4:

- all active treatnents reduced the anplitude conpared
to _placebo after adm nistration of oxycodone al one the
5 reEﬁ%Pﬁ%Wv@é@?’ﬁ%P%@agﬂf‘{yc‘ﬁ%ar ed to placebo a

dose- dependent nal oxone effect could be observed

e Pain-related evoked potentials (EEG)
e Intensity estimates of phasic pain

e Intensity estimates of tonic pain
10

Pain-related Evoked Potentials

A statistically significant overall effect of active treatments could be shown for the

15 following parameters:

e Amplitude P1 was reduced after stimulation with 70 % CO, at recording
position - Cz:
- all active treatments reduced the amplitude significantly compared
20 to placebo no significant naloxone

- no significant naloxone effect could be observed

e Latency P1 was increased after stimulation with 70 % C02 at recording
positions
25
- C3:

- all active treatments increased the latency compared to placebo
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stimulation with 60 % CO2 at recording positions - C3:

- all active treatnents increased the |atency
significantly conpared to pl g,iebo a dose- dependent

nal oxone effect could be obs&fedafter adninistration

of Oxynal 20/45 the increase was significantly | ess
conpared to oxycodone alone - C4: all active

treatnents increased the |atency conpared to placebo -
after adm nistration of Oxynal 20/5 and oxycodone

al one t he i ncr afiscaddinistaton 6f ORyrial (exypedoded/maloxphXNR20/45,
a dose-dependent nal oxone effect coul d be observed

after adm ni st raadpgYcadenerlone theingreass was gignificant ¢qygpared to
increase was sighifdcantly | ess conpared to oxycodone
alone - Fz: all active treatments increased the

| at ency si gm f inoaighifycanonglexes effectdoatdtxotservai oxone

ef f ect Cé;f-l d be observed after adm nistration of

Oxynal 2071 5 and 20/ 45 the increase was significantly

l'ess conpared t,Q LEYSRERNENRiRBEsed the latency significantly compared
to placebo
- no significant naloxone effect could be observed
-Fz:
- all active treatments increased the latency compared to placebo
- after administration of Oxynal 20/5, 20/45, and oxycodone alone
the increase was significant compared to placebo
- no significant naloxone effect could be observed
- Pz:
- all active treatments increased the latency compared to placebo
- after administration of Oxynal 20/5 and oxycodone alone the
increase was significant compared to placebo
- no significant naloxone effect could be observed
-Cz:
- all active treatments increased the latency compared to placebo
- after administration of Oxynal 20/5 and oxycodone alone the
increase was significant compared to placebo
- analoxone effect could be observed
- after administration of Oxynal 20/15 the increase was significantly

less compared to oxycodone alone

e Latency P2 was increased after stimulation with 70 % C02 at recording

positions
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conpared to placebo - a nal oxone effect could be
observed after adm nistration of Oxynal 20/1 5 the

i ncrease was significantly | ess conpared to oxycodone
alone - Cz: all active treatl ts increased the

| atency significantly conpared to placebo a

dose- dependent nal oxone effect coul d be observed after
adm nistration of Oxynal 20/1 5 and 20/45 the increase
was significantly |less conpared to oxycodone al one

Lat ency-€2 was increased after stinmulation with 60 %
C02 at recording positions - Fz all active treatnents

increased tie [RHacHYS/ reameals dvrreasehthedaiprey. cogmmagsd to placebo
admi ni stration gt &%ﬂﬁltra&% of a%d/gaiO/ ?g,{) &ﬁ%x&&ﬁione alone

i ncrease was significant conpare l'ace
signi ficant nalthxmorasst Wacdigticind comparbd ¢o plackbei gure 4

1 presents statisticall i gni ficant t al. changes
from basel i ne i SEEHE gpajpgqyeg\f%g‘re@ulfgl?ee SPACE after
stimulatppn with 60 and 70% CO for safety popul ation

Figure 42 shows pain-rel ated Evoked Potentials and
Mean Changes- f rablracBes eédtments indregsedthy 1&tencyt corganaddio pipcebo

i, . . . 0
Position Cz af ta%tre:r as I 'rlﬁjsltr% ion Of &Axyt'ngl 98/@ E&) lg,oaqldfoglyéodone alone
the increase was significant compared to placebo

- no significant naloxone effect could be observed

e Amplitude P1 N 1 was reduced after stimulation with 60 % CO2 at recording
position
- C4:
- all active treatments reduced the amplitude compared to placebo
- after administration of oxycodone alone the reduction was
significant compared to placebo
- adose-dependent naloxone effect could be observed
- after administration of Oxynal 20/15 and Oxynal 20/45 the

reduction was significantly less than from oxycodone alone

e Latency P1 was increased after stimulation with 60 % CO2 at recording
positions
- C3:
- all active treatments increased the latency significantly compared
to placebo

- adose-dependent naloxone effect could be observed



anal ysi s popul ation. Intensity Estimtes of Phasic
Pain A decrease in intensity estinmates of phasic pain

WG 20061089973 t h 70% CO was observed after adm ni BET/BEP10061060341

10

15

20

25

of active treatnments. A dose of 45ng nal oxone seened

to antagoni ze partly the oxycodone effect. However,
conpared to placebo, these effects just failed to

reach statistical significanhc®.” Table 29 presents
intensity estimtes of phasic pain stinmuli with 70%

COx2, total change from baseline by treatnent

group. Tabl e 29: Intensity Estimates of Phasic Pain
Stimuli with 70 CO2 in Estimation Units, Total Change
from Basel i ne: afiaf sdnyinf3oatibrbf ORynkil 2o Bl inEdéadealkds significantly
Oxynal Oxynal Oxynal treatnment Oxy PR 20/5 20/15 20/ 45

Pl acebo Mean - lessfomparsd tq oxyogdaneégone 2 1 sp - 72,3
68.99 54¢42 5 5 .26 55 .60 p-value 0.0735 n.d. n.d.

n.d. n.d. - Placebo p-value Oxy - - n.d. n.d. n.d. -

PR n.d. = not ddtaetine trexdmdnts inaveaseditheilatandy comrptared to placebo

overal |l treatment effect Intepsit i mat es of
Tont aPain A1 GRELEERLEEGH ORI SRR aetedeRp g the
reduction i n t hierhd 403 lghiShi BRySecb piRRbG P N

(2nd hal f of the stinulation period). The results of

all 4 active t relserdepandeitaattont effécs cowldlbepbserved
stlogg: L: gatn E) di fafft%l[ & C'%lsstrta 101? & Squlrnna? 20/I lg a%iOMgtthe increase was

significantly less compared to oxycodone alone

-Fz:
- all active treatments increased the latency significantly compared
to placebo
- analoxone effect could be observed
- after administration of Oxynal 20/15 and 20/45 the increase was
significantly less compared to oxycodone alone
- Pz:
- all active treatments increased the latency compared to placebo
- after administration of Oxynal 20/5 and oxycodone alone the
increase was significant compared to placebo
- analoxone effect could be observed
-  after administration of Oxynal 20/15 the increase was significantly
less compared to oxycodone alone
-Cz:
- all active treatments increased the latency significantly compared
to placebo
- adose-dependent naloxone effect could be observed
- after administration of Oxynal 20/15 and 20/45 the increase was

significantly less compared to oxycodone alone
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the 2nd half of the stimulation period by treatnent
group. Table 30. Intensity Estimates of Tonic Pain in
Estimation Units, Total Change from Baseline Measured
in the 2nd Half of the Stinul%tion Period: Safety
Popul ati on Treatnent Overall Oxynal Oxynal Oxynal
treatment OxyPR 20/5 20/15 20/ 45 Pl acebo Mean -41.1
-57.6 -58.0 -57.0 4.9 SD - 52.04 62.47 60.38 56. 87
47.23 p-val ue 0.0005 0.0055 0.0002 0.0001 0.0005

Pl acebo p-value Oxy - - 0.2822 0.2307 0.4017 PR The
change from baseline in the nmean tonic_ pain scores

( 2nd *hal-#tergy R was wesreesqseafien stymalation with®05p GOR &b racerding

i's graphicg yresented in Figure 43.dinical
Phar nacg({)sgtg%/ASRngul ts Anal yses of pharnacokinetic

par amet ers wer allpetifotremhents imgeaded theflstonsyaddmpakel to placebo
subj ects in the pharnmacokinetjc popul ation. Oxycodone

Results - AUCt afiseadrigistratien of Qrynas 2¢/gang YrysalAdél e dncrease
very consi st ent, et b L e B MoSD1adeBYi NG from 213. 6
ng.h./m for the Wnﬂag‘fhzoﬁ% a8 5230, 6

ng. h./m for-t he si@goyficant BdoXoneredfetinmnld be observed

Figure 41 presents statistically significant total changes from baseline in pain-related

evoked potentials after stimulation with 60 and 70% CO, for safety population.

Figure 42 shows pain-related Evoked Potentials and Mean Changes from Baseline in
Latency P1 at Recording Position Cz after Stimulation with 60% CO; for full

analysis population.

Intensity Estimates of Phasic Pain

A decrease in intensity estimates of phasic pain stimuli with 70% CO, was observed
after administration of active treatments. A dose of 45mg naloxone seemed to
antagonize partly the oxycodone effect. However, compared to placebo, these effects

just failed to reach statistical significance.

Table 29 presents intensity estimates of phasic pain stimuli with 70% CO2, total
change from baseline by treatment group.



In terms of AUCt, each of the Oxynal conbined
treatnents provided an equivalent availability of
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30

35

tablets 20 ng. Al of the relative bioavailability
cal cul ati ons based on AU had 90% confi dence
intervals that were within the 80 - 125%limts of
acceptability for bioequivat e. - tl/2Z The nean
t1/2Z val ues obtained for oxycodone ranged from7.1 h
for Oxynal 20/15 to 9.0 h for Oxynal 120/5. - AUCI NF

The nmean AUCI NF val ues for oxycodone differed between
treatments, ranging from221.1 ng.h.m-1 for Oxynal
20T4e 09: Atthsily Bgirhated of Fiasic PaitnSimZl) 45th| 70% €098n Bftimation
AU@E& Fotdl imla@@vﬁ&ln ﬁa@élﬁlec smiatqu)uuartﬁﬁt ment pr ovi ded

r ef er ence ttrraelattrrml’,k &codone PR/IQabI ets 22@5 ny. Thelacebo
OcYsial 20/ 15 and XN 28745 conbi$éd treat fénts

pr#vi ded a slight®y re8¥ced avairt@bility éff26oxycodo?§é°
conpasr ed W td7¥xysiodond PR t abl ed 20 ng, amd had -
as®BEt at ed 90% confidence intervals that were outside
t hevabdwer 1imts of acddeptability for bi o&fui val ence:

c oS T StoEFTRiretslut et E Pt AT S *f'angi ng from 19. 7
ng./m for the Oxynal 20/45 conbined treatnent to 23.9
ng./m for the Oxynal 20/5 treatnent. Each of the
Oxynal conbi ned treatnents provided an equival ent Cnax
of Intensitn Goimatenof Fmic Biigr ence treat ment, oxycodone PR
tablet 20 ng. All of the Cmax ratio cal cul ati ons had
90% confidence intervals that were within the 80 -

12 A%ottdatthdnis &Intaining oxycodone showed a reduction in the intensity estimates of

tonic pain (2nd half of the stimulation period). The results of all 4 active treatments
showed statistically significant differences to baseline. It was not possible to

distinguish between the effects of the different naloxone doses.

Table 30 presents intensity estimates of tonic pain, total change from baseline

measured in the 2nd half of the stimulation period by treatment group.

Table 30. Intensity Estimates of Tonic Pain in Estimation Units, Total Change from

Baseline Measured in the 2" Half of the Stimulation Period: Safety Population
Treatment Overall Oxynal Oxynal Oxynal

treatment Oxy PR 20/5 20/15 20/45 Placebo
Mean - -41.1 -57.6 -58.0 -57.0 49
SD - 52.04 62.47 60.38 56.87 4723
p-value 0.0005  0.0055  0.0002 0.0001 0.0005 -
Placebo
p-value Oxy - - 0.2822 0.2307 0.4017 -
PR

The change from baseline in the mean tonic pain scores (2nd half of treatment

period) over time of treatment is graphically presented in Figure 43.
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oxycodone PR tablets, to 3.1 h for Oxynal 20/5 and
Oxynal 20/45. Tables 31 and 32 show summaries of the
phar macoki neti c paranmeters of_ oxycodone. Table. 3 1
Summary of Phar macoki neti c Pdtaheters for Oxycodone by
Treatnment: Full Analysis Popul ation for

Phar macoki neti cs Phar macoki neti c Paraneter Oxynal 20/5
Oxynal 20/ 15 Oxynal 20/45 Oxycodone PR AUCI NF (ng. h/ m
N 11 12 13 13 Arithnetic nmean 291.1 (93.08) 249.2

( 58likfenl PRAmhcéldBy Réul264. 3 (58.13) (SD) Geonetric
mean 280.2 243.9 218.2 258.4 AUCt (ng.h/m) N 16 18 17
19 Arithnetic mean 239.6 (79.29) 223.7 (55.35) 213.6

503l ot ) TS PR R
23subjdcts i4he AHaraéokitedc pbPuldtigie. 37) 21.4 (3. 60)
Oxycodone Results

- AUCt

The mean AUCt values for oxycodone were very consistent between treatments,
ranging from 213.6 ng.h./ml for the Oxynal 20/45 treatment to 239.6 ng.h./ml for the
Oxynal 20/5 treatment.

In terms of AUCt, each of the Oxynal combined treatments provided an equivalent
availability of oxycodone to the reference treatment, oxycodone PR tablets 20 mg.
All of the relative bioavailability calculations based on AUCt had 90% confidence
intervals that were within the 80 - 125% limits of acceptability for bioequivalence.

-t1/2Z

The mean t1/2Z values obtained for oxycodone ranged from 7.1 h for Oxynal 20/15
to 9.0 h for Oxynal I 20/5.

- AUCINF

The mean AUCINF values for oxycodone differed between treatments, ranging from
221.1 ng.h.ml-1 for Oxynal 20/45 to 291.1 ng.h.mr1 for Oxynal 20/5.



(SD) Geonetric nmean 22.6 20.9 19.4 21.2 tmax (h) N 16
18 17 19 Arithnetic nean 2.5 0 (0.966) 2.44 (1.149)

W@206/0§07919) 2.84 (1.740) (SD) Median 3.0 2. OPGI/@PBNQ060341
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(Mn, Max) (1.00, 4.00) (1.00, 5.00) (1.00, 8.00)
(1.00, 6.00) tl/2Z N 13 13 15 15 Arithnetic nean 8. 99
(3.434) 7.12 (1.580) 7.84 (2,449) 8.66 (3.440) (SD
(Mn, Max) (5.57, 17.31) (3799, 10.25) (4.69, 13.75)
(4.75, 17.32)Table 32. Oxycodone Summary of Ratios for
AUCt, AUCESfF, Cmax and differences for tmax and
t1/2Z: Full Analysis Population for Pharmacokinetics
Phar macoki neti ¢ Oxynal 20/5 Oxynal 20/15 Oxynal 20/45

Pamageahesf AWPINEOhe ORRniPoprDetanisinqiRrétmendeoaditRan equivalent
AUCI NF (ng.h/n) Ratio (% _100.6 85.0 83.1 90%Cl 89.2
113vatlabitity)of aygcadong ta thegafepensejtseatyent, RXygodong PRdalet 20 me.

%8 %O%?na} 28A 538 20245 Bmbinkef- tlafifents prbgﬁieg a%ﬁgﬁ’ﬁy reduced
availability of oxycodone compared with oxycodone PR tablet 20 mg, and had

associated 90% confidence intervals that were outside the lower limits of

acceptability for bioequivalence.
- Cmax

The mean Cmax values for oxycodone were consistent between treatments, ranging
from 19.7 ng./ml for the Oxynal 20/45 combined treatment to 23.9 ng./ml for the
Oxynal 20/5 treatment.

Each of the Oxynal combined treatments provided an equivalent Cmax of oxycodone
to the reference treatment, oxycodone PR tablet 20 mg. All of the Cmax ratio
calculations had 90% confidence intervals that were within the 80 - 125% limits of

acceptability for bioequivalence.

The median tmax values appeared consistent between all the treatments and ranged
from 2.4 h for Oxynal 20/15 and oxycodone PR tablets, to 3.1 h for Oxynal 20/5 and
Oxynal 20/45.

Tables 31 and 32 show summaries of the pharmacokinetic parameters of oxycodone.



Crmax (ng/m) Ratio (% 106.3 96.5 94.9 90% Cl 95. 0,
119.0 86.8, 107.4 85.0, 106.0 tmax (h) D fference (%

W0 2000889903 37 0.30 90% Cl -0.88, 0.72 -1.13, O.BOI/ER2048060341
1.09 t1/2Z Difference (% 0.02 -2.49 -1.28 90% Cl
-1.85, 1.90 -4.43, -0.55 -3.20, 0.64 6. Concl usions
Primary Efficacy Results In gges study a pai n nodel
was enpl oyed as a pain assesstient system This nodel
permtted a quantitative neasurenent of pain-related
evoked potentials (EEG and pain ratings.
Adm ni stration of the active treatnents in this study
resulted in significant reductions of anplitudes PI
anTatite.Bll Samthary of Pltivatsldndticirapdmeten tforoDsydtdohcbe Triattent:
Pl Famna%s@fpop@lhﬁoﬂ ﬁiml@ldna@mkq@ﬁicspot entl al's (EEG) in
I CRRRSIane 0 1

5 ThPasmetan be Q,XIvre'aMy regalpld@d as an II%M“Q!%WGH of Opl @ivebdone PR
angd @6l ssf fects and has been denmonstrated in various
st ud| es ‘of  non- opioid and op| oi d anal ge3| cs wth thi s
exPer i nent al n _node| his stud gni ficant

10 de%s)ease “I'n Zﬁgﬁﬁo?el at249 g)ked pot e%%“ ?46arrpl i tudes
(Pt-epmeFAbNa@ i ncaced by ozxyxzodone coul d & seen at2ss4
ceglgcrtﬁ record| ng sites C4 and Cz. Simlar results
have been obtai ned in prior investigations of opioids

S5wi¥h agonistidéactivityl&at mreceptorsl? The increase 19

264. 3 (58 13)

i neHArhrPel at e & oked* Yot ential | at GRE[EY 223.0(48.26)
Geometric mean 229.1 217.1 209.8 218.1

20  Cmax (ng/ml)

N 16 18 17 19
Arithmetic mean 23.9 (9.94) 21.3 (4.52) 19.7 (3.37) 21.4 (3.60)
(SD)
25 Geometric mean 22.6 20.9 19.4 21.2
tmax (h)
N 16 18 17 19
30 Arithmetic mean 2.50 (0.966) 2.44 (1.149) 3.06 (1.919) 2.84 (1.740)
(SD)
Median 3.0 2.0 3.0 2.0
(Min, Max) (1.00, 4.00) (1.00, 5.00) (1.00, 8.00) (1.00, 6.00)
35  uanz
N 13 13 15 15
Arithmetic mean 8.99 (3.434) 7.12 (1.580) 7.84 (2.449) 8.66 (3.440)

(SD)
40  (Min, Max) (5.57, 17.31) (3.90, 10.25) (4.69, 13.75) (4.75, 17.32)




i nduced by oxycodone could be seen at all recording

sites and was nost pronounced in latency Pl indicating
waewbgswrr effects that are typically observedP@HEP2006/060341

opi oi ds. The magni tude of anplitude reduction after

stinmulation with 60% CO was 35.3% in anplitude Pl N

at &4 after 20 ng oxycodone,  24.5% after conbi nation

with 5 ng nal oxone, 23. 7% aft 18- conbi nation with 15 ngy

nal oxone, and 12.8% after conbination with 45 ngy

nal oxone conpared to baseline. Conpared to other

i nvestigations with the sanme nodel, the nagnitude of

the anal gesic effects of oxycodone is simlar to other

anzhige 32 a9xydotofid$iammibtychf R atiak G AECH IAUOINF, [@miakaid differences
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605 BB @My| oxone produced a significant
dose-@ependent revessal of oxycodeme effects inssi
anprict ude PI N (@G2%113A dosedependet® ef fect of 734.942

10 naj;@%g?ﬁm,pn | at enci es was nost evident on |atency PI
(C4 after stinmulation with 60%Q2 indicating a

R on of the gftegts of oxyggﬁgp@ No cleag)3 s
|n cation for a nal oxone-induced reversal of 211 '

15 oxsmedgmle ef fect could be observed on latency Pl after
st kpHhption with 7Q%4CO2 and on | agency P2. In ths
stwdyr the dose- depemdent opioi dsantagoni zi ng efofeat s
of na}Loxone (reversal of reduction in anplitudes and
prc')"f‘xr?gation of | atencies) were indicated to be nore
profmmﬂc/«ed in resposse to weaker -&¥i muli (60% CO2)

t h&nl n response E}% %% ronger st it (70% CoR) OFhl®

25 coned usi on, taking into account the results of the
pain-rel at ed evokeﬁ 2ipotenti als at all recording

pog/‘i‘c{’% . measured”lp heal thy vo[fyeers, thenglfs an

30 on typi cal anplitude and | atency changes,

98.3

6. Conclusions

Primary Efficacy Results

35 In this study a pain model was employed as a pain assessment system. This model
permitted a quantitative measurement of pain-related evoked potentials (EEG) and
pain ratings. Administration of the active treatments in this study resulted in
significant reductions of amplitudes P1 and P1N1 and in significant prolongations of
latencies P1 and P2 of pain-related evoked potentials (EEG) in response to painful

40 stimulation of the nasal mucosa. This can be clearly regarded as an indicator of
opioid analgesic effects and has been demonstrated in various studies of non-opioid

and opioid analgesics with this experimental pain model.
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significantly influence the anal gesic effect (EEG of
oxycodone woul d be bel ow 15 ng. A decrease in

intensity estimtes of phasi ain stimuli wth 70%

CO2 was observed after adm hi$ttati on of active
treatnments. A dose of 45ngy nal oxone seened to

ant agoni ze partly the oxycodone effect. However,

conpared to placebo, these effects just failed to

reach statistical significance. Intensity estinates of

t oni thisppudy ssdighifitant dedrease de paigasiattdaiblesd potential amplitudes (P1,
admnistration of active treatnents conpared to

pl BEN boindygsgdyoxycqdeng goyld be seencaficemtrd ccording sifgs St and Cz.
of f . ' ..
o1 Sirffer S habeB oA in REORAPGEERUAS of Bifls APagonistic
S ulgtevity st ptpeptors did isoryaso [n paid-relbfed el okddeyensiablatalcics
cluster. estimates to, the sane. | evel,, Phar mz(slcoki netic

re

Pcd B oxygedantPRId g SeEn il repesgling sips and Was most pronounced

bi pAYRhEPD] indicating BhalgddiEitRls thiters BPRkAY 8bserved in opioids.
phar macoki neti c assessnment of nal oxone. This was

confirned as | ow nal oxone concentrati ons neant that it

¢ hnE BpBBRE of afel ik Pduthe T ol RtR o beeR Ol 35 3% in
f osmpId®©P1 N1t dAstes DO PRI oddNR] DK §VrfRr BbBiMAGSH With 5 mg
was present in the plasma in nuch higher

cohdlexaneal. dhsftengombinatinrhwith b mamalotanaeandcl 2s4% aftes
on S e

oSl B AS Ml RShok b JEbUGAE CHRRANG oo
nain@¥nipations withithersamk asodeR tiambgiitide Of thelanalgasioefiéss of

oxycodgne were_ avail able from each of the treatnents.
Th@xycodone is similar to other analgesics.

In this study, naloxone did not produce a significant reversal of oxycodone effects in
amplitude P1 (Cz) after administration of a strong stimulus of 70% CO,. After
administration of a weak stimulus of 60% CO,, naloxone produced a significant
dose-dependent reversal of oxycodone effects in amplitude PIN1 (Cz). A dose-
dependent effect of naloxone on latencies was most evident on latency P1 (C4) after
stimulation with 60%CO, indicating a reduction of the effects of oxycodone. No
clear indication for a naloxone-induced reversal of the oxycodone effect could be

observed on latency P1 after stimulation with 70%CO; and on latency P2.

In this study, the dose-dependent opioid antagonizing effects of naloxone (reversal of
reduction in amplitudes and prolongation of latencies) were indicated to be more
pronounced in response to weaker stimuli (60% CO,) than in response to stronger
stimuli (70% COy).
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assessnents showed that Oxynal 20/5 provided an

equi val ent availability of oxycodone to oxycodone PR
whi | st both Oxynal 20/15 and, 20/ 45 had bioavailability
assessments that had 90% cont$dence intervals bel ow

the lower Iimt of acceptability for bioequival ence.

The increasing doses of nal oxone did not have an

af fect on the nean dose-adjusted Cnhax val ues for
oxycodone. 7. Sunmary Conclusions on Primary Efficacy
ReRiLddns8lusibhetakinglige siccoudt fheaésulth oo ti¢gaboretat&iRewiked potentials at
di fferent dosages of the opiqid antagoni st nal oxgne PR

c otl EpcpEliRgpRsHIaNS Jneasured 1&56@%@@%% these isyanipdigation of a

based. . g !
a0 5 RRRUA ERPRETT R Spical Bl BA Blonly)hanges,
wecansedby treycodorgeasah opidiérTheplatd filemtthia painaueddd eeams to indicate
stydied with this nodel fore. The dos endent

opitBh Besthcagins Pridrne Rt e ol Paleasies T B pesiost

" edpfioafy nat i Rk Bod e BIEEA o 8Ly RIBhORGEI R below 15
in Fatencies of pain-related evoked potentials) were

nomg. pr onounced in response to weaker stimuli (60% CO

) than in response to stronger stimuli 70% CQ2. A
decrease in intensity estimates of phasic pain stinul

W ARleéR¥8eGR iHRAsiHREAMIRE 0BPhBic btithisli (vithi70% ©D2 was observed
active treatnents. A dose of 45 ng nal oxoneseened to

antfiggedministpdion|of agtine tsefraents e desefaf ddmemainzane seemsd to
p! ﬁﬁ§$o%’izetrﬁé§f}?%§:o%g€()ted?)?£ ?ﬁ%cg.qgélﬁ?&eg,gc%ﬁfpé}aeﬁft? %ﬁa{g\%’%, these effects

signitica
anusnfafledfo rexohcaatiziieal wignéfigahesent. In a 2:1 ration of

Intensity estimates of tonic pain significantly decreased after administration of active
treatments compared to placebo. However, there was no evidence of antagonism of
the effect of naloxone. Response bias could have played a role in this situation. As
soon as the subjects experienced any opioid effect, they seemed to cluster estimates

to the same level.

Pharmacokinetic results

It was anticipated that low oral bioavailability would prevent the complete
pharmacokinetic assessment of naloxone. This was confirmed as low naloxone
concentrations meant that it was not possible to estimate AUCt values for most of the
subjects receiving Oxynal 20/5, or AUCINF values for any of the dose strengths.
Naloxone-3-glucuronide was present in the plasma in much higher concentrations.

As for other pharmacokinetic studies on OXN, the conclusions for the naloxone



oxycodone to nal oxone this should not be observed.
Intensity estimates of tonic pain significantly
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conpared to placebo. There was no evi dence of

antagoni sm of the effect of nal oxone. Pharnacokinetic
conclusion The availability of oxycodone was simlar
from each of the active trealfknts suggesting that the
co-adm ni strati on of nal oxone PR tablets did not

af fect the pharmacoki netics of oxycodone. Exanple 5:
Precipitated Wthdrawal 1. Objective The overall goal
of this study was to determ ne whether intravenous
OXyemystaeet efthadpendositafiaidn wichtindhd waebasddorenaloxohe-3-
ratio woul d precipitate signs of opioid withdrawal in
r aglcwRYide Parametddpendent on oxycodone and
consequently confirmthe OXN conbi nation as a

parent eral abuse deterrent product.2. Test aninmals
VaSmmiEp lamguets ok popdomt wenvenveilabiit romexich obHthe tizatnsents. The
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7. Summary

Conclusions on Primary Efficacy Results

e The analgesic effect of oxycodone PR with different dosages of the opioid
antagonist naloxone PR could be demonstrated in an experimental pain model
based on evoked potentials after stimulation of the nasal mucosa with CO,.
The decreases in amplitudes were in the range of other opioids that have been
studied with this model before. The dose dependent opioid antagonizing
effects of naloxone (reversal of reduction in amplitudes and reversal of
prolongation in latencies of pain-related evoked potentials) were more
pronounced in response to weaker stimuli (60% CO.) than in response to
stronger stimuli 70% CO..

e A decrease in intensity estimates of phasic pain stimuli with 70% CO, was

observed after administration of active treatments. A dose of 45 mg naloxone



3... for this protocol. The notebook identified these
rats as VCU Ani nmal Nunber (VAN 1,2,3. 3. Study

woOe®ohsn973lest Treat ment, Dose and Mbde of PCT/EP2006/060341

10

15

20

25

Adm ni stration Sprague Daw ey rats (8/group) were
render ed physically dependent on oxycodone by
surgically inplanted osnotic &unps that infused
oxycodone subcut aneously at~ 19l ng/ kg/ h for 7 days.

Si nce anal gesi c tol erance devel ops si mul t aneously
during the devel opnent of physical dependence, the

anal gesi ¢ ED80 val ue of oxycodone in tolerant rats

(4.8 ng/ kg) provided a quantifiable oxycodone dose on
whi ch t eechrdeo hxh@gdhiz:!e PRy d @R diioho xffoet. Campared fo placebo,
separate group of .rats was dosed with vehicle: nal opxone
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Example 5: Precipitated Withdrawal

1. Objective

The overall goal of this study was to determine whether intravenous oxycodone co-
administered with naloxone in a 2: 1 ratio would precipitate signs of opioid
withdrawal in rats physically dependent on oxycodone and consequently confirm the

OXN combination as a parenteral abuse deterrent product.



converted into the percentage of maxi mum possi bl e
effect (4WPE). | ntravenous Oxycodone Dose Response in
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determ ne the EDB0 val ue of intravenously adm ni stered
oxycodone. Baseline tail-w thdrawal |atencies were
obtai ned in groups of 8 male %grague Daw ey rats in
the 51C warmwater tail withif test. Individua
groups of rats were adm nistered increnental doses of
oxycodone (i.e., 0.15, 0.25, 0.35, 0.45 and 0.6 ng/kg)
and tested 10-mnutes |ater at the peak tinme of
oxycodone anti noci ception. Tail-w thdrawal |atencies
wepe reTeat daithaland the data was converted into the
per cent age of maxi num possible effect (%UWPE). The dose
response curve was anal yzed using |east squares |inear
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at a rate 10 nL/h. After induction of anesthesia (as

15 3. Study Design, Test Treatment, Dose and Mode of Administration

Sprague Dawley rats (8/group) were rendered physically dependent on oxycodone by
surgically implanted osmotic pumps that infused oxycodone subcutaneously at 1.5
mg/kg/h for 7 days. Since analgesic tolerance develops simultaneously during the

20  development of physical dependence, the analgesic EDgg value of oxycodone in
tolerant rats (4.8 mg/kg) provided a quantifiable oxycodone dose on which to base
the 2:1 oxycodone/naloxone ratio. A separate group of rats was dosed with
vehicle:naloxone intravenously and compared to the group administered OXN.
Oxycodone and naloxone plasma levels were measured in dependent animals

25  throughout the 60-min observation period.
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pi nch response). Sterile scissors were used to nmake a

wa2@eo8a9rhci si on that was expanded under the SRCTERID$1060341

10

15

20

25

henpstats in a caudal direction to open the

subcut aneous space for the punp. A sterile 2M. lpunp
was then inserted under the in and noved to the
dorsum The rats were returhet®to their hone cages and
nonitored until they conpletely recovered from
anesthesia. Punp delivery began at 4-h (DU REGI Corp.)
allowing the rats 1-h to recover fromthe anesthesia.
Therefore, time zero began 1-h after inplantation of
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Q(Xr‘f}pl‘?s‘gﬂg da;';ﬁz!tg%r PoNE-Withdrawal latencies were recorded and the data was

converted into the percentage of maximum possible effect (%MPE).

Intravenous Oxycodone Dose Response in Naive Animals

Dose-response curves were constructed to determine the ED80 value of
intravenously administered oxycodone. Baseline tail-withdrawal latencies were
obtained in groups of 8 male Sprague-Dawley rats in the 51°C warm-water tail
withdrawal test. Individual groups of rats were administered incremental doses of
oxycodone (i.e., 0.15, 0.25, 0.35, 0.45 and 0.6 mg/kg) and tested 10-minutes later at
the peak time of oxycodone antinociception. Tail-withdrawal latencies were
recorded, and the data was converted into the percentage of maximum possible effect
(%MPE). The dose response curve was analyzed using least squares linear regression
analysis followed by calculation of ED80 value (i.e. the dose of oxycodone to elicit

80% MPE in the warm water tail-withdrawal test). These values are calculated using



Several groups of rats were inplanted with 2M. 1 punps
that infused oxycodone at 1.5 ng/kg/h for 7-days.
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chal l enged with increasing doses of oxycodone for
construction of a dose-response curve for cal cul ation
of the ED80 value. Potency-ratjo determ nations were
made between t he oxycodone-ptp” and vehi cl e- punp
groups. The cal cul ated ED80 val ue was used to
calculate the 2: 1 ratio of oxycodone :nal oxone to
precipitate withdrawal in oxycodone-dependent rats as
descri bed above. Precipitation of Wthdrawal in
Oxkasidqigedimanftgidssidaatalyiie fdaled by dalvuiation p€o5¥rohfidence
was to determine the degree of nal oxone-precipitated
wi iWif-anal resulting fromthe intravenous
adn1n|stration of oxycodone: nal oxone in a 2:1 ratio.
In this nodel, the anal gesic ED80 dose obtai ned from
t h8urgicpt pbeadureol erant rats as determ ned above served
as the test dose, while naloxone wll be tested at
one-hal f the EDB0 dose of oxycodone to maintain the

21 AnfrRdls QerdiahoriBsEard RARhLRE 14 ddd vlckels dEMﬂb@d in Section 3.1.

osnotic mni punps infusing either saline vehicle
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observation chanbers to assess for signs of
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reqU| red testl ng vehicl e-punp rats wt

hat dgh‘ier ajamate |l m{dhozy\\g?remductlon of anesthesia (as
@9&1 gg ﬁle\é%?ég%% ?)? ?nggﬁglgg Q%Cfeé(?’aglﬁ'f&gt%n&lsr@ﬁ)&?@! Ste ¥ scissors
were used to make a 1.5 cm incision that was expanded under the skin with
hemostats in a caudal direction to open the subcutaneous space for the pump. A
sterile 2ML 1 pump was then inserted under the skin and moved to the dorsum. The
rats were returned to their home cages and monitored until they completely
recovered from anesthesia. Pump delivery began at 4-h (DU REGT Corp.) allowing
the rats 1-h to recover from the anesthesia. Therefore, time zero began 1-h after

implantation of the pumps. The rats were monitored daily for signs of distress, drug

toxicity, or problems with the surgical site.
Implantation Trial (Oxycodone Infusion)
An implantation trial was conducted in which rats were infused with oxycodone at a

rate of 1.25, 1.5, 1.75 and 2.0 mg/kg/h for 7-days. The rats were then challenged with
a dose of oxycodone that was predicted to yield a 50% MPE analgesic effect that was
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Vehi cl e EDB0 Oxy: Veh 4 8 Vehicle ED80 Oxy: Y2 Nal oxone
5 &y (1.5 ng/kg/ h) Veh:Veh Tinme-course ( 1 to 60 mn)
6 Oxy (1.5 ng/kg/h) Veh: Nal oxone 7 8 Oxy (1.5 ng/ kg/ h)
ED80 Oxy:Veh 8 8 Oxy (1.5 rr'g} 7h) ED30 Oxy: Y2

Nal oxone Signs of physical dependence were eval uated
inrats intravenously adm nistered the drugs, and then
i mredi ately placed back in their hone cages for a
60-m n observation period. The rats were eval uated for

t heo-$o1g highef thaa tlexXEIDSO Wlﬁ@ bPoy@béshe\ih theckchvad-puisp Iihgplanted rats
the Gellert-Holtzman scale as described in Table

9
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Grades Signs during each 15-mn interval for 60-mn.
on our studies, the 1.5 mg/kg/h yielded nearly a 50% MPE when the rats were
challenged with 3.2 mg/kg oxycodone, which is 10-fold higher than the ED50 value

of the vehicle-P group.
Development of Oxycodone Tolerance

Several groups of rats were implanted with 2ML 1 pumps that infused oxycodone at
1.5 mg/kg/h for 7-days. After this, the individual groups (8/group) were challenged
with increasing doses of oxycodone for construction of a dose-response curve for
calculation of the EDg value. Potency-ratio determinations were made between the
oxycodone-pump and vehicle-pump groups. The calculated EDgg value was used to
calculate the 2: 1 ratio of oxycodone:naloxone to precipitate withdrawal in

oxycodone-dependent rats as described above.
Precipitation of Withdrawal in Oxycodone-Dependent Rats

The goal of this experiment was to determine the degree of naloxone-precipitated
withdrawal resulting from the intravenous administration of oxycodone:naloxone in a
2:1 ratio. In this model, the analgesic EDg( dose obtained from the oxycodone
tolerant rats as determined above served as the test dose, while naloxone will be
tested at one-half the EDgg dose of oxycodone to maintain the 2:1 ratio. Rats were

implanted with Alzet 2ML 1 osmotic minipumps infusing either saline vehicle or



Checked signs were anal yzed during each 15-mn
interval for 60-min. Table 34. Gellert-Holtzmnn Scal e
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Si gn Wi ghting Factor Graded Signs Weight [oss in
2.5-h (each 1.0 % above the weight |ost by control 1
rats) Nunmber of escape atterrF 2-4 1 5-9 2 10 or nore
3 Number of abdomi nal constt Tons 2 (each one)
Nunber of wet dog shakes 1-2 2 3 or nore 4 Checked
Signs Diarrhea 2 Facial fasciculations or teeth
chatter 2 Swall ow ng novenents 2

oxycodone at 1.5 mg/kg/h for 7 days as described above. After 7 days, the rats were
injected intravenously with oxycodone:naloxone in a 2:1 ratio or with vehicle-
naloxone and immediately placed in the observation chambers to assess for signs of
naloxone-precipitated withdrawal. The complete parametric design for oxycodone-
pump implanted rats required testing rats with vehicle:vehicle and
oxycodone:vehicle. In addition, the parametric design required testing vehicle-pump
rats with oxycodone:naloxone 2:1, vehicle:naloxone, oxycodone:vehicle and

vehicle:vehicle. (see table 33).

Table 33: Parametric Study Design
N Alzet Pump Challenge Dose
Group number 2ML1 (mg/kg,i.v.) Time (min)
of
animals
1 8 Vehicle Veh:Veh Time-course
(1 to 60 min)
2 8 Vehicle Veh:Naloxone “
3 8 Vehicle EDg Oxy:Veh «
4 8 Vehicle EDg, Oxy:% Naloxone «
5 8 Oxy (1.5 mg/kg/h) Veh:Veh Time-course
(1 to 60 min)
6 8 Oxy (1.5 mg/kg/h) Veh:Naloxone “
7 8 Oxy (1.5 mg/kg/h) EDgy Oxy:Veh “
8 8 Oxy (1.5 mg/kg/h) EDgy Oxy:% Naloxone “

Signs of physical dependence were evaluated in rats intravenously administered the
drugs, and then immediately placed back in their home cages for a 60-min
observation period. The rats were evaluated for the signs of naloxone-precipitated

withdrawal using the Gellert-Holtzman scale as described in Table 37 below. The
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Abnor mal posture 3 Erection or ejaculation 3
WO eeop08d973 i ty 3Ti me- Cour se and Dose Response PCT/EP2006/060341
Tail -wi thdrawal | atencies were recorded for the tine
course of intravenous oxycodone adm nistered to naive
animal s. The data was conver{fgﬂ into the percentage of
maxi mum possi bl e effect %PE ¥hi ch is cal cul ated as:
UWWPE = [(Test-Baseline)/(15-Baseline)] X 100.
Ti me- course data was anal yzed usi ng twofactor repeated
nmeasures ANOVA fol |l owed by post hoc anal ysis using the
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data. d obal Rating Scores: The rats were assessed in
15 mn |ntervals for both graded and checked signs for
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Sign Weighting
Factor

Graded Signs

Weight loss in 2.5-h
15 (each 1.0 % above the weight lost by control 1
rats)

Number of escape attempts
2-4
59

20 10 or more

N|W DN =

Number of abdominal constrictions
(each one)

Number of wet dog shakes
1-2
25 3 ormore 4

N

Checked Signs

Diarrhea

Facial fasciculations or teeth chatter
30 Swallowing movements

Profuse salivation

Chromodacryorrhea

Ptosis

Abnormal posture
35  Erection or ejaculation

Irritability
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were noted as being either absent or present during
the 15-m n period. Both graded and checked signs were
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and Holtzman (1978), and the total value for each

ani ml was added to provide a global rating. These
data were analyzed with two ctor ANOVA fol | owed by
post hoc anal ysis using the key's test (Signma Stat
Statistical Software, SPSS, Inc.) to determ ne whether
t he oxycodone-punp rats acutely adm ni stered

vehi cl e: nal oxone and oxycodone: nal oxone elicited
significant d obal Rating Scores conpared

tovehi cl e-punp rats adm nistered the sane treatnent.
In_addition, analysis determ ned whether the d obal
Raﬂ”f?g gﬂ‘é?éédpﬁsqﬁ@lve’%%?codone punp rats were
significantly different between the groups

adm ni stered vehicl e : nal oxone and oxycodone: nal oxone.
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input the data.

Global Rating Scores:

The rats were assessed in 15-min intervals for both graded and checked signs for a
total of 60 min. The graded signs of escape attempts and wet-dog shakes were tallied,
whereas, checked signs such as diarrhea, profuse salivation, chromodactorrhea, etc.
were noted as being either absent or present during the 15-min period. Both graded
and checked signs were assigned a numeric score based on studies by Gellert and
Holtzman (1978), and the total value for each animal was added to provide a global
rating. These data were analyzed with two factor ANOVA followed by post hoc
analysis using the Turkey's test (Sigma Stat Statistical Software, SPSS, Inc.) to
determine whether the oxycodone-pump rats acutely administered vehicle:naloxone

and oxycodone:naloxone elicited significant Global Rating Scores compared to



treatnent (i.e.., [Baseline-2.5 h later)/Baseline] *
100 = % Wei ght Loss). The % Wi ght Loss data was
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anal ysis using the Turkey's test to determ ne whet her

t he oxycodone punp rats acutely adm ni stered

vehi cl e: nal oxone and oxycodone; nal oxone elicited
significant decreases in MBTB%%'IOSS conpared to
vehi cl e-punp rats adm nistered the sane treatnment. In
addi tion, analysis determ ned whether the % Wi ght

Loss val ues in the oxycodone-punp rats were
significantly different between the groups
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14.1 were considered statistically significant
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administered vehicle:naloxone and oxycodone:naloxone..

Weight Loss

Weight before administration of drug and 2.5-h after drug administration was
obtained in order to calculate the percentage of weight loss resulting from the drug
treatment (i.e.., [Baseline-2.5 h later)/Baseline] * 100 = % Weight Loss). The %
Weight Loss data was analyzed using two-factor ANOVA followed by post hoc
analysis using the Turkey's test to determine whether the oxycodone pump rats
acutely administered vehicle:naloxone and oxycodone:naloxone elicited significant
decreases in weight loss compared to vehicle-pump rats administered the same
treatment. In addition, analysis determined whether the % Weight Loss values in the
oxycodone-pump rats were significantly different between the groups administered

vehicle:naloxone and oxycodone:naloxone.



oxycodone provided by the 2M. 1 osnotic m ni punp. The
second group was intravenously adm ni stered
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Approxi mately 1nmL of bl ood was collected via the
jugul ar vein cannula fromeach rat at pre dose, 5, 15,
30, 45, 60 and 75 m nutes pog dose. Sunmary of Sanpl e
Anal ysis Procedures Plasma 3 &%1es wer e obt ai ned and
anal yzed for oxycodone and nal oxone using two |liquid
chromat ography in tandem wi th nmass spectroscopy

(LG M5/ M5) et hods. The first nethod was used to
quantify oxycodone with a concentration curve ranging
fromO0.500 to 50.0 ng/n., using 0.100 nL sanpl e

vol ume. The second nethod was used to quantify
nafbseheéSi®neh a concentration curve rangi ng from 0. 050
to 25.0 ng/nL using 0.100 nL plasma vol une.
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4.1 Phar macol ogy

A separate set of jugular-vein cannulated rats (8/group) was used for

pharmacokinetic analysis. Jugular vein cannulated Sprague Dawley rats (Taconic,

15  Germantown, NY). were randomized into two groups and acclimated for one week

as described in Section 3.1. Similar to all other groups of animals in the main study,

the PK animals were implanted with 2ML 1 osmotic minipumps as described in

Section 3.5 and infused with oxycodone at the rate of 1.5 mg/kg/h for 7 -days. On

day 7, one group received vehicle i.v., to determine the plasma concentration of
20  oxycodone provided by the 2ML 1 osmotic minipump. The second group was

intravenously administered oxycodone:naloxone at the 2: 1 ratio.

Blood Collection

25  Approximately 1 mL of blood was collected via the jugular vein cannula from each

rat at pre dose, 5, 15, 30, 45, 60 and 75 minutes post dose.



I ntravenous Oxycodone Anti nociception Ti nme-Course
Study and Dose Response in Naive Animals As seen in

WER@a089943, i ntravenous adm ni stration of 0.3 PGI/KB2006/060341
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oxycodone free-base (0.35 ng/kg HCl salt) to nale
Sprague-Dawl ey rats resulted in significant

anti noci ception in the 51C V\@ém water tail w thdrawal
test conpared to rats adm nt leted isotonic saline
vehicle i.v.. Two-factor repeated neasures ANOVA
denonstrated a significant drug treatnment X repeated
nmeasure interaction F(1,9) = 16.12, P < 0.001. Post

hoc anal ysis using the Turkey's test reveal ed that
anSummanCaiSuhle Awsysiy Peebdurai the first test point of
2.5-mn, and significantly above baseline | atencies

for 40-m n. However, antinociception was significantly
ab t i .
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|ntr enQus isteri.ng groups of rats with
%ﬁtﬁ‘%ﬁ‘&d&i@@g’fﬁ sd%/‘é%ﬂ%ﬁe and testing them at

10 m n. seen in the Figure 45, oxycodone

adm ni stered i.v. resulted in dose-dependent

anPharensicelipetiotnalysis he 51C tailwit hdrawal assay. The

dose response curve was anal yzed using | east squares

| i near regression analysis. The cal cul ati on O ED8O
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described by Gibaldi and Perrier (Reference 7.2). Any value that was below the
lower limit of quantitation (LLOQ) of the assay was excluded from pharmacokinetic
analyses. The area under the plasma concentration-time curve (AUC) was estimated
by the linear trapezoidal rule. Mean calculations, descriptive statistics and statistical
analyses were conducted using Microsoft Excel 2003; statistical significance was

considered when p <0.05.



Dose- Response in surgery animals-Inplantation Tri al
Rats were surgically inplanted with Al zet 2M. 1 punps
W@ b@b/03997iised i sotonic saline at a rate of 10 PLT/EP$006/060341
7 days. These rats were designated as vehicle
punpi npl anted rats in order to serve as control rats.
The potency of oxycodone mas%fllghtly decr eased
conpared to naive rats foll® %19 a 7 day Al zet punp
i npl antation. The slight decrease in potency, is
typically seen in nost Al zet punp inplantation studies
due to variables such as the effects of surgery, the
constant infusion, and even the physical presence of
t hg punResuitst he tail-withdrawal response. Therefore,
statistical conparisons of tol erance were nmade between
the oxycodone punp-inplanted rats VS and the vehicle
PUAR PHaRhA3} rats, since the influence of the
surgically i Ianted punp was factored out as a
potential confound. An inplantation trial was

conducted to estimate the oxycgdong inf 0
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1.5 ng/ kg/ h provided the closest infusion dose that
approxinated the line estinated toelicit a 10-fold
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vehicle group at the 50min time-point. The peak time of antinociception was
determined to be 10-min. Finally, no obvious signs were noted in the rats such as

sedation, effects on motor control, respiration, or toxicity.

20 A dose-response curve was generated to determine the EDg, value of intravenously
administered oxycodone. As seen in Figure 45, an oxycodone dose-response curve
was then constructed by intravenously administering groups of rats with increasing
doses of oxycodone and testing them at 10-min. As seen in the Figure 45, oxycodone
administered i.v. resulted in dose-dependent antinociception in the 51°C tail-

25  withdrawal assay. The dose response curve was analyzed using least squares linear
regression analysis. The calculation of EDg, value with 95% confidence limits was

completed using the method that is contained in the PharmTools V1.1.27 software



ng/ kg/ h for 7 days. The rats were then tested in the
51 Cwarmwater tailw thdrawal test after intravenous

W@eve3®ry at i on of oxycodone for constructi on BET/EP2006/060341
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dose-response curves. The oxycodone ED80 was found to

be 4.82 ng/ kg. Consequently, the correspondi ng

nal oxone dose was selected to be 2.4 ng/kg to maintain
the OXN 2:1 ratio Nal oxone- PF&1 pitated Wthdrawal in
Oxycodone- Dependent Rats Using the 2:1 Ratio of
Oxycodone. - Nal oxone Experinments were conducted to

nmeasure the signs of opioid abstinence (i.e.,

wi t hdrawal signs) after the i.v. adm nistration of
oxysedde ipubtle@snThe D], vilde 6fthé 0xydddone free-base was 0.41 mg/kg
oxggcodone-de&endent rats. The intention of this nodel

wa Sf’/bCLé)p?S 463 t he potential abuse of
oxycodone: nal oxone by the i.v. route, and to

denonstrate that physically dependent rats would
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groups of interest in this study. Several observations
wefeaPonse-athieeefpreq piatisical compayisons;afdelerange wergnadgrbetween the

oxycodone pump-implanted rats VS and the vehicle pump-implanted rats, since the

influence of the surgically implanted pump was factored out as a potential confound.

An implantation trial was conducted to estimate the oxycodone infusion dose that
would elicit an 8- to 10-fold rightward shift in the dose-response curve of
oxycodone. It was found that 1.5 mg/kg/h provided the closest infusion dose that
approximated the line estimated to elicit a 10-fold level of antinociceptive tolerance.
Infusion doses of 1.75 and 2.0 mg/kg/h would have resulted in much higher levels of

tolerance, while 1.25 would have resulted in lower levels of tolerance.
Dose-Response in tolerant animals
The 1.5 mg/kg/h oxycodone infusion dose was selected since an 8- to 10-fold level of

tolerance was expected to occur following a 7-day infusion period. As seen in Table

36 below, a 7-day oxycodone infusion resulted in tolerance, indicated by a



wi t hdrawal were observed in the vehicl e-punp groups
adm ni st ered oxycodone: nal oxone or vehi cl e: nal oxone,

w0 b@oessp7dlenonstrati ng that neither the surgerRCHBP200616650341
presence of the punp resulted in the stressful rel ease
of endogenous opioid peptides. Second, adm nistration
veh: nal oxone (2.4 ng/kg) to e oxycodone punp group
resulted in a robust withdramal™ that was |ong | asting.
Wthdrawal was intense in the first 15-mn, and then
declined incremental ly, but remained significantly
el evated t hroughout the 60-m n observation. In rats
injected with 2:1 oxycodone: nal oxone, w thdrawal was
cl signilfigard\8. 3 €01d rightwhirdishiftén therdobe-tésponse cuhevier exycolldiee. Rats
gl obal rating score was significantly |less than the

veWeHaEReH igplied wik 2Myl Bemps that wiisgd sie or gryepgone at 1.5
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was significantly er thant
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G agrdqiiriRdie Watrespodiig hARxSAAERE wis 38R 8l tFBERRng/kg to
attenpts and wet-dog shakes were tallied and fina

st maingdin el OXNad: Y git® was conducted on these data using
two-factor ANOVA fol |l owed by post hoc anal ysis using
the Turkey's test. Figure 47 represents the average

or NERoAd-BREidifted WRhARWR] G DHRSdSHe-DEYRIEH RatsUsins the 2:1
study. Adm nistration veh: nal oxone (2.4 ng/kg) to the

10 oxfeideion@oisadenegVe/arrneesul ted in a robust withdrawal
that was shortlasting that ended within the first
15-m n. Wthdrawal was no | onger significantlypresent

t hEgptgiitesits wore cofdmitétie rmeaburt ke sximedf opisid abstinkesce (i.e.,
effect is typical of the short lasting effects of,

naVRéawabisey atiedths i-yradnipistaiineioxyepdanegajoyone in a 2:1 ratio
adg &ﬁ&&cﬂl%idéﬁelﬂfent rats. The intention of this model was to replicate the
15 potential abuse of oxycodone:naloxone by the i.v. route, and to demonstrate that
physically dependent rats would exhibit significant abstinence. Sprague Dawley rats
were rendered physically dependent on oxycodone by surgically implanted 2ML1
osmotic pumps that infused oxycodone at 1.5 mg/kg/h for 7 days. On the test day,
rats were intravenously administered the antinociceptive EDg( dose of oxycodone
20 (4.8 mg/kg) and 2.4 mg/kg naloxone in the 2:1 ratio, and assessed for signs of
withdrawal for 60 min. Another group of 8 rats was administered "vehicle:naloxone"
which was 2.4 mg/kg naloxone in isotonic saline. This group served to demonstrate
the full extent of physical dependence in case the oxycodone in the presence of

naloxone suppressed withdrawal.
25



oxycodone: nal oxone also resulted in withdrawal wthin
the first 15-mn. Wthdrawal was present at |ow, but
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increased to statistically significant |evels during

the 45- to 60-m n observation. The graded signs
denonstrate that the co-adm gészt rati on of oxycodone

wi t h nal oxone enhanced the 1 T stages of w thdrawal.
Under these conditions, nal oxone may act nore potently

as a conpetitive antagoni st at the mu-opioid receptor

Wi th acutely adm ni stered oxycodone (see Figure 47).

Wei ghtLoss In addition, the rats infused chronically

W Glvbak Remeosrésor 7 days experienced significant

wei ght | oss over the 2.5 hr period of w thdrawal as

seen in Figure 48. Wight loss is a classic wthdrawal
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the surgery nor the presence of the punp caused the
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score was significantly less than the veh:naloxone group. Yet, by 60-min the global

rating scores in the 2:1 oxycodone:naloxone group increased so that withdrawal was
significantly higher than the veh:naloxone group. Thus, rather than oxycodone
suppressing withdrawal, oxycodone appeared to enhance the later stages of

naloxone-precipitated withdrawal.

Graded Withdrawal Signs

The graded signs of escape attempts and wet-dog shakes were tallied and final
statistical analysis was conducted on these data using two-factor ANOVA followed
by post hoc analysis using the Turkey’s test. Figure 47 represents the average graded
signs for the main groups of interest in this study. Administration veh:naloxone (2.4
mg/kg) to the oxycodone-pump group resulted in a robust withdrawal that was short-

lasting that ended within the first 15-min. Withdrawal was no longer significantly



results indicate that nmuch | ower doses of nal oxone

woul d have al so been highly effective in precipitating
wovdlkgseaal via the intravenous route of PCT/EP2006/060341

adm ni stration. Third, regarding the oxycodone

: nal oxone group, the presence of oxycodone did not

bl unt the manifestati on of c&xgked si gns t hroughout

the 60-m n observation periot® Tabl e 35. Conpari son of

Checked Signs of Precipitated Wthdrawal Between Nave

and Oxycodone- Dependent Rats at the 0-15 mn Interval.

e.g., 6/8, nunber of rats expressing the sign during
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Phar macoki netics In Iife Events The jugul ar
10 vei n- cannul at ed ani mal s successful |y underwent the
%gll%rocedures and were inplanted with the 2M. 1
osnn#% mni punps. Simlar to noncannul ated ani nals
used for wthdrawal observations, they were infused
wi th oxycodone at_ the rate of 1.5 ng/kg/h for 7-days.
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significantly between the vehicle:naloxone and oxycodone:naloxone groups.

=

Checked Signs of Withdrawal
20
The incidence of checked signs during opioid withdrawal was also analyzed
statistically within each time interval as seen in Tables 35 to 37 (below). Several
items were notable from this study that should be described further. First, naloxone
precipitated no withdrawal in any of the vehicle-pump groups, demonstrating that
25  neither the surgery nor the presence of the pump caused the stressful release of
endogenous opioid peptides. Second, regarding the vehicle:naloxone group, the rats
underwent robust withdrawal with two of the most severe signs of dependence-

profuse salivation and chromodacorrhea-present in many rats at one time or another.



Phar macoki netics of OXN in Oxycodone Dependent Ani nals
Foll owi ng a 7-day oxycodone-punp infusion, the

wW@z20060800Me nmean (n=6) Cmax val ue was 429 ng/ nPErREP10h&060341
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mean AUC val ue at steady state was 23621 ng. m n/nL.
After intravenous adm nistration of OXN 4.8:2.4 ny/kg
to dependent ani mals, oxycodope nean (n=7) Cnmax val ue
was 517 ng/nL and the nean - 75mi n val ue was 26443
ng.mn/nL. Statistical analysis (t-Tests: Two-Sanpl e
Assum ng Equal Variances and Paired Two Sam pie for
Means) indicated that the Cnax and the AUC val ues in
oxycodone dependent rats did not differ significantly
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4.2:1. The meanAUCo- 75m n val ues were 26443 ng. mn/ L

for oxycodone and 5889 ng. n1n/nL for nal oxone Ieadlng
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CUIIDI bl CIIL VV: t h t hGrn élﬁ&e%t, Io.)ﬂiy HU ch-ijI!hfnU”bO lsfﬁﬁ | 0-15 min

0 y_t,u_uunc. Malr OXome prasme | IUIV:/ehlljUd TIPS [T TGP Mo Sy enp

adm ni st ered OXalthf GURRARLB! Venh&RBI NEL- VAW atyeh: Oxy:Nx

| aEREKkIERREES Of W Thdrawal ,[€.g.; the 75-mnp tine

pobRkheg Xl DI T ed an oxycodone: najsoxone [yasm rajg o 0/8

I APegiaNf@sciotil@iFhsdr deethGhattéerl. S. | Congl US| ONS/8 0/8 0/8
Swallowing movements 0/8 0/8 0/8 0/8
Profuse salivation 0/8 0/8 0/8 0/8
Chromodacryorrhea 0/8 0/8 0/8 0/8
Ptosis 0/8 0/8 0/8 0/8
Abnormal posture 0/8 0/8 0/8 0/8
Erection or ejaculation 0/8 0/8 0/8 0/8
Irritability 0/8 0/8 0/8 0/8

Dependent Rats
Time interval: | 0-15min | 0-15min | 0-15min | 0-15 min
Oxy-P Oxy-P Oxy-P Oxy-P xr
Treatment Challenge: | Veh:Veh | Oxy:Veh Veh:Nx Oxy:Nx value

Checked Signs
Diarrhea 0/8 0/8 1/8 1/8 0.34
Facial fasciculations or teeth chatter 0/8 0/8 6/8* 7/8* 25.9
Swallowing movements 0/8 0/8 6/8* 7/8* 25.9
Profuse salivation 0/8 0/8 8/8* 4/8* 25.8
Chromodacryorrhea 0/8 0/8 8/8* 5/8* 26.6
Ptosis 0/8 0/8 8/8* 7/8% 28.7
Abnormal posture 0/8 0/8 7/8* 5/8* 24.8
Erection or ejaculation 0/8 0/8 6/8%* 5/8* 23.0
Irritability 0/8 0/8 8/8* 8/8* 30.0

e.g., 6/8, number of rats expressing the sign during 15 min interval / number of rats in group.
* p< 0.05, contingency table Pearson’s Chi Square analysis (critical value for 7 df = 14.1)
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rat her than
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5 | PrvpllpwihpmonsmentdC] ) nanuf act ur ed’8as s | - cal® bat/ch 078

wi| Piofugdplivatiphs nanuf act ured ps #/8 arge- Ml e |bat®h, hy 08

c oiemedagyarhes AUC ratio and! Q¥ ratio 9% pdi ndf¥ 0/8

biARemalResERce of hoth oxycbdodd and ndVbxone (W 0/8

su]*r'e&""m’r@ac‘fl. 8% a fixed compindtionl PR¥ K1 ot N 0/8

4020 Contatning—40—rg—oxy od?.hi‘e HEH O/*%:d 20—+ 058

nal oxone HCO) manufactured as a small-scale batch wth

O I\I L|-UI LU IIU_IIUI actur BU dSs d Iﬂép&lﬁ Iﬁ'kﬁée Udl LII IlJy

compar iy t1e” ACC e ile@d 1530 min | 15-30 min | 15-30 min | 15-30 min

Oxy-P Oxy-P Oxy-P Oxy-P xr
Treatment Challenge: | Veh:Veh Oxy:Veh Veh:Nx Oxy:Nx value

Checked Signs
Diarrhea 0/8 0/8 5/8* 4/8* 19.9
Facial fasciculations or teeth chatter 0/8 0/8 7/8* 7/8* 27.3
Swallowing movements 0/8 0/8 7/8* 8/8* 28.7
Profuse salivation 0/8 0/8 8/8* 6/8* 27.6
Chromodacryorrhea 0/8 0/8 2/8 2/8 0.62
Ptosis 0/8 0/8 8/8* 8/8* 30.0
Abnormal posture 0/8 0/8 6/8* 6/8* 244
Erection or ejaculation 0/8 0/8 3/8* 0/8 15.9
Irritability 0/8 0/8 8/8* 8/8* 30.0

e.g., 6/8, number of rats expressing the sign during 15 min interval / number of rats in group.
* p< 0.05, contingency table Pearson’s Chi Square analysis (critical value for 7 df = 14.1)




2 . Test popul ation The total nunber of subjects that
enrolled was 40. The criteria for inclusion were

wheabvspp7dral es and femal es, 18 - 50 years of aREI/ERI0D$1060341
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no clinically significant nmedical history, and whose
general practitioners (if applicable) confirnmed that

they were suitable to take p% in clinical studies.3.

St udy Design, Test Treatnments %ose and Mvde of

Adm ni stration Preparations adn1n|stered The sane
preparations as in Exanple 2 were adm ni stered. Study

Desi gn The study was an open-| abel, single-dose,

random zed, 4-treatnent, 4-period crossover. Test

t r TaileB Nt Canphriyon ef CheckddiSigns tof Redcipitated Withdrawal Between Naive
O ¥iPORRRIAbR-Dpilcit R 4ts i tBE S0-48/mBin [ANaLO/ 5), a PR

corrbl natl on tab et cont ai ni ng 10 ngy of oxycodone HCI

t3 D' ets 4U/ <U (OXN Ailé Ié%}vsal B 3625 Mm@ D1 3036 b | LRU5&En | 30-45 min
contai ning 40 ng oxycodone HClyveard 20 vag-pnalloxedser HOT Veh-P
wer e used. Bot Irréa@sdnt CHalabdTE NV VBRI € et vdided Veh:Nx Oxy:Nx
f ociedteaigins and were nmanufpctured as | arge|scal e
babDehies. Treatnment A: 4 tabl et 9/8of OXNOID/5 0/8 0/8
(| Bacgfasivelbtendymteeth fhattegken oy al 18 af{ er @8 104 houl8 0/8
oy8walipyging mpwmentsTr eat nent B:| 1 108bl et of0/8OXN|40/P® 0/8
( | Brefyee-salivation hat ch) taken oral % after 98 104 hoft/8 0/8
o) Ghrwmdmryorrh&w The referenck t ™83t mpnt Oas 0/8 0/8
PR tablets P/ 5 (oxN/810/58) O8 pR 0/8
c GRYIoM postHrey ol ot containihg 28 mylof YWycoder¥® Ho 0/8
anuquuxqwm. R 708 Y 0/8 7 078 0/8
VThritability =~ 0/8 0/8 0/8 0/8
Dependent Rats
Time interval: | 30-45min | 30-45min | 30-45min | 30-45 min
Oxy-P Oxy-P Oxy-P Oxy-P xr
Treatment Challenge: | Veh:Veh Oxy:Veh Veh:Nx Oxy:Nx value
Checked Signs
Diarrhea 0/8 0/8 5/8* 5/8* 21.3
Facial fasciculations or teeth chatter 0/8 0/8 7/8* 7/8* 27.3
Swallowing movements 0/8 0/8 8/8* 8/8* 30.0
Profuse salivation 0/8 0/8 4/8* 5/8* 19.9
Chromodacryorrhea 0/8 0/8 3/8* 4/8* 164
Ptosis 0/8 0/8 7/8* 8/8* 28.7
Abnormal posture 0/8 0/8 7/8* 6/8* 259
Erection or ejaculation 0/8 0/8 2/8 1/8 0.5
Irritability 0/8 0/8 8/8* 8/8* 30.0

e.g., 6/8, number of rats expressing the sign during 15 min interval / number of rats in group.
* p< 0.05, contingency table Pearson’s Chi Square analysis (critical value for 7 df = 14.1)




HCl, and Oxycodone/ Nal oxone PR tablets 40/20 (OXN
40/ 20), a PR conbi nati ontabl et containing 40 ny

w@z006089me HCI and 20 ng nal oxone HCO . The r ef BCEARM06/060341
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treatnments were in an extruded fornul ati on and were
manuf actured as small-scal e batches. Treatnent C 4
tablets of OXN 10/5 (snall-sgﬁie batch) taken orally
after a 10-hour overnight fast’' Treatnent D. 1 tabl et
of OXN 40/20 (small-scale batch) taken orally after a
10- hour overnight fast Duration of Treatment and Study
Duration: Screening period <21 days, Pharnacokinetic
sanpling took place for 96 hours for each of 4

t r ¢atPenhadokinefickss, Wi th a 7-day washout between dosing
each treatnent period, and a post study eval uation
7-10 days after dosing of the last treatnent period,
fof, Betmbal of 49-52 days. Drug Concentration

Measdr ements Predose on Day 1 of the respective study
period and at O. 5 1, 1.5, 2, 2.5, 3, 3.5, 4, 5 6, 8,

10,, 12, 16, 24 2, , , d 96 hours
P ogwg@ﬂ;‘( ¥oin a@iﬁ‘b‘ﬂ?& %Fesa@y H&HWFPUE‘)? surgjcal procedures
SURIPHER iRPRAIISNALHhe ONVBS | Dsioti®finibaniR USl%nEI' fPhoncannulated

dosi ng, no further pharnmacokinetic bl ood sanpling was
t catjmalsruded faxkathdfawal vhservations,gheyt Weresnfwdgd with byykodone at the

B LS e RS0 PSR ShOr o

n 0{&%)’/9@1‘@5%@%1%8%& oOXN al 890 A8y k Stradddlly while animals in
nal oxone- 3- gl ucuroni de. and 6b-nal oxol gl ucuronide by

v aBliodp 2T pdmiasicred thel vehicdegnly to determine the plasma concentration of
oxycodone provided by the 2ML 1 osmotic minipumps over 7 days.

Pharmacokinetics of OXN in Oxycodone Dependent Animals

Following a 7-day oxycodone-pump infusion, the oxycodone mean (n=6) Cmax
value was 429 ng/mL and the mean AUC value at steady state was 23621
ng.min/mL. After intravenous administration of OXN 4.8:2.4 mg/kg to dependent
animals, oxycodone mean (n=7) Cmax value was 517 ng/mL and the mean AUCo-
75min value was 26443 ng.min/mL. Statistical analysis (t-Tests: Two-Sample
Assuming Equal Variances and Paired Two Sam pie for Means) indicated that the
Cmax and the AUC values in oxycodone dependent rats did not differ significantly
following intravenous administration of either vehicle or oxycodone:naloxone at
4.8:2.4 mg/kg. This may be due to the short sampling period of 75 minutes which
was not sufficient to detect any PK differences between the two groups, particularly
when both groups had relatively high levels of oxycodone at the end of the infusion.

After intravenous administration of OXN to dependent animals, the mean (n=7)

Cmax values associated with withdrawal observations were 517 ng/mL for



Phar macoki neti c Anal yses” Phar macoki netic paraneters
for all analyses were summari zed descriptively by

W e@ansmmi . No further pharmacoki netic anal yseRBCTHEPE06/060341
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perfornmed as data were gathered for one treatnent
period only. 4. Results Plasma concentration-tinme data
were gathered for one treatng t period only, therefore
it was not possible to make” ﬂ& crossover conparison
between the treatnments. Consequently, no forma
statistical assessnent was nmade conparing any of the
treatnents, but was limted to descriptive statistics
for the derived pharmacoki netic paraneters. The nean
paoayeteicanduampimk dor nalokelt &adihghe h@vtredpdndiage t hat

t here mere no apparent differences between the

tr @g)(cﬁé e:RAHE Phsme rficsefifh2 4t ThemeanAldGersean galues were 26443

B L R

pr mxymoﬂorm'nask@aine plmﬁmahﬂm diahb ¢ . Gansidhéra mrithcth& phatriacology
paraneters an rmacpki netj c Para rs.for .

O RBTHSER oA OF PSP ERRROPBlosma TRNAAL Ffion 7 il
1Oé(ﬁm|n§§'ié}€d @U@k 1nt1|a% s Bhhind¥ dw httfle Mté‘r’%iage?gfiwﬁhdrawal e.g.;
502.4 485.0 423. (SD) 100.90) (144.44
( 106 759ninrtirde Boibt exhititednn o@:mgodomnyhxmlasrﬁaomo raggngifrom
424.4 €SD) (100.69) (144.52) (81.34) (106.36)

5. Conclusions

Intravenous administration of OXN resulted in significant naloxone-withdrawal as
measured by both graded and checked signs of withdrawal throughout the 60-min
observation period. In fact, the oxycodone:naloxone 2:1 ratio appeared to enhance
the later stages of withdrawal compared to rats administered naloxone alone. Thus,
rather than suppressing withdrawal, oxycodone appeared to maintain the later stages
of naloxone-precipitated withdrawal. A low oxycodone:naloxone plasma ratio
appeared to be associated with the withdrawal throughout the 60-min observation
period. This is consistent with the pharmacology observations, where the
oxycodone:naloxone plasma mean individual ratios in animals administered OXN

remained low at the later stages of withdrawal.



n7855 Crax (ng./m)* 37.40 39.23 38.22 35.36 (SD)
(6.44) (7.20) (8.52) (6.56) n 7 855 tmax (h)** 3.5

wWR@2®6880731 (Range) (1.5 - 6) (2-5) (2.5- 5) (1PGFEBPF2006/760341
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8 551tl1/2Z (h)* 4.55 4.02 4.36 3.96 (SD) (0.77)
(0.89) (0.83) (0.67) n7 855 * Arithnetic nean,
standard devi ati on **Medi an, _yange Mean

Phar macoki neti c Paraneters T%{z Nal oxone- 3- gl ucur oni de
OXN 40/ 20 OXN 40/ 20 4 x OXN 10/5 4 x OXN 10/5 | arge
smal |l large small AUCt (ng.h/nL)* 670.6 662.5 681.2
607.2 (SD) (159.39) (108.45) (73.89) (217.09) n 7 8 5
5 AUCINF (ng. WrL)* 679.2 658.5 660.8 617.6 (SD)

( 1B4p&rimentld:6. OWifecbof Frv)ducioBupsthldon/ piarmacokiittics of
(ng./m)* 78.55 81.71 84.66 86.66 (SD) (18.03) (25.76)
(15. 83) (39. 43) oxycodone and naloxone

1. Objective:

The objective of this study was to establish the bioequivalence of both oxycodone
and naloxone (or surrogate) from a fixed combination PR tablet OXN 10/5
(containing 10 mg oxycodone HCI and 5 mg naloxone HCI) manufactured as a
small-scale batch with OXN 10/5 manufactured as a large-scale batch, by comparing

the AUC ratio and Cmax ratio as primary measures.

A further objective was to establish the bioequivalence of both oxycodone and
naloxone (or surrogate) from a fixed combination PR tablet OXN 40/20 (containing
40 mg oxycodone HCI) and 20 mg naloxone HCI) manufactured as a small-scale
batch with OXN 40/20 manufactured as a large-scale batch, by comparing the AUC

ratio and

2. Test population

The total number of subjects that enrolled was 40. The criteria for inclusion were
healthy males and females, 18 - 50 years of age, with no clinically significant
medical history, and whose general practitioners (if applicable) confirmed that they

were suitable to take part in clinical studies.



n7855tmx (h)y** 1 0.75 0.5 1 (Range) (0.5-2.5)
(0.5 -4) (0.5-5) (0.5 - 1.5 n7855tl/2Z (h)*

W@ 2006080787 9.50 9.36 (SD) (3.86) (2.21) (1.43pCT/BP2E§/060341
n7745* Arithnmetic nean, .tandard devi ation
**Medi an, rangeThe above experinments clearly establish
that a 2:1 ratio of ocycone éo nal oxone is
particularly suitable to pro 1 anal getic efficicacy,
good tolerability, inproved bowel function, reduced
side effects, no increase in adverse effects, no food
effect and effects withdrawal synptons in opioid
dependent subjects. In view of the above sone
enpodi ngtdg Dekigh/TRest Txathém Dol aat Mbde of Adniiniaadge
form conpri si ng oxycodone and/ or a pharnmaceutically
acceptabl e salt thereof and nal oxone and/or a

phPh?%ﬁﬁH%&ﬁ&%k.ﬂQ%ertable salt thereof, which

provides a tmaxtor oxycodone or a pharnmaceutically
acceptable salt at about 1 to about 17 hours, at about
2 tﬁ?abOUt 15 hours, Et q&gét 3 to about .8 hours or at

5 ab bl sang yeRpptiansss iy rample averg admHigeedt i on to human
patients. 2. The dosage formaccording to 1., which
provi des an inprovenent of bowel function during pain
t h8udpPesigm particul ar an i nprovenment of the nean
bowel function score of at |east about 5, at |east
about 8, at |east about 10 or at |east about 15 after
adThditdy Was Sopen-IAbETREnFB1dosd) rsndoWiRIdet irchgeniB@period
bowel function score Is neasured with a nunerica

10 anemosgvecal e

Test treatment and mode of administration

Oxycodone/Naloxone PR tablets 10/5 (OXN 10/5), a PR combination tablet

15  containing 10 mg of oxycodone HCI and 5 mg of naloxone HCI, and
Oxycodone/Naloxone PR tablets 40/20 (OXN 40/20), a PR combination tablet
containing 40 mg oxycodone HCI and 20 mg naloxone HCI were used. Both test

treatments were extruded formulations and were manufactured as large scale batches.

20 Treatment A: 4 tablets of OXN 10/5 (large-scale batch) taken orally after a

10-hour overnight fast

Treatment B: 1 tablet of OXN 40/20 (large-scale batch) taken orally after a
10-hour overnight fast
25
The reference treatment was Oxycodone/Naloxone PR tablets 10/5 (OXN 10/5), a
PR combination tablet containing 10 mg of oxycodone HCI and 5 mg of naloxone
HCI, and Oxycodone/Naloxone PR tablets 40/20 (OXN 40/20), a PR combination



ranging fromO to 100. 3. The dosage form according to
1. or 2., which provides an anal gesic effect for at

WO easos®@bdbut 12 hours or at | east about 24 houPGI/EP1066/060341
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adm ni stration to human patients. 4. The dosage form
according to any of 1. to 3., which provides an AUC

val ue for oxycodone of about EOO ng h/nL to about 600

ng h/ m., about 400 ng h/nL t3%bout 550 ng h/nm., or
about 450 to about 510 ng"h/nL.5. The dosage form
according to any of 1. to 4., which provides a Crax

for oxycodone of about 5 ng/nL to about 50 ng/nL,

about 30 ng/nL to about 40 ng/nlL or about 35 ng/nmi. 6.
Thabikosagseiningrad g ogyddidose HOT any 20 mghaldxend HC1Whisy efdtence
oxycodone and/ or nal gxone are rel eased fromthe

pr Beaimants 3vere in an exfryded fsmulatiqy apd wete meanpfestured as small-scale
i nggpeRdent manner. 7. The dosage form according to

any of 1. to 6., wherein oxycodone and/or nal oxone are
present in the formof a pharmaceutically acceptable

aher ei rTBRTEB o4 HIE 8F ORGY O3 BHal-Seaf sl PHl dfer a
form of |@nhydeatibRdgde, sulfate, bisulfate, tartrate
nitrate, citrate, bitatrate, phosphate, nmal ate

mal eat e, hydrobrom de, hydroi odi de, fumarate or

to o, Haraem th RSEHD XN DA EaleRte bR oy afera

accept apd-Bowadverdigieiraef is present in a unit

Duration of Treatment and Study Duration:

Screening period <21 days, Pharmacokinetic sampling took place for 96 hours for
each of 4 treatment periods, with a 7-day washout between dosing each treatment
period, and a post study evaluation 7-10 days after dosing of the last treatment
period, for a total of 49-52 days.

Drug Concentration Measurements

Predose on Day 1 of the respective study period. 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 postdose (22 blood samples per
dosing period).

If subjects experienced emesis within 12 hours after dosing, no further
pharmacokinetic blood sampling was to be undertaken for the rest of the study

period.

Bioanalytical Methods



dosage anount in excess of the unit dosage anount of
nal oxone. 10. The dosage form according to any of 1.
W@ 2009/0899Mher ei n nal oxone or a pharmaceuti cal | yPCT/EP2006/060341

ac

ceptable salt thereof is present in an anount of

about 1 to about 50 ng, of about 5 to about 20 ngy or

of
1.
ac

about 10 ng.11. The dosagfb{orm according to any of
to 10., wherein oxycodone“ol™ a pharnmaceutically
ceptable salt thereof is present in an anount of

about 10 to about 150 ng, of about 20 to about 80 ng

or
an
ph
or
pr
5:

ac

of about 40 ng. 12. The dosage form according to
y of 1. to 11., wherein oxycodone or a

armaceutically acceptable salt thereof and nal oxone

a pharmaceutically acceptable salt thereof are
Theplpsa sapeplghwereanplyzediiog e3y¢adons neroxypedone joxymorphone,

%%dr Iﬁylrgnrx n %rf)}é%lie;, %?(Pfio.r ]1%1%»«1%% ?B-&Eﬁ)xge ﬁ@ﬁﬁoﬂ@ﬁ- ucuronide. and

erern the preparation

c o6fnaleral glucwoonideby Validateeddnchnalyticalrassdyse di f f usi on
matri x. 14. The dosage form according to 13., wherein

th
et
al

e diffusion matrix conprises at |east one

PybsRIchbhoRe papgeenent and at |east one fatty
cohol . 15. The dosage form according to any of 1.

to. 14., wherein the preparation contains fillers,

[ u
Th
| u
St

i cant.,s, .flowi ng agen and/ or plasticizers. .16.

ARG SRR A B e volaaR iR aeriptvely by
Redtmenl NoSuftRdr¢hheshcokMBtie RGNS, WetcSieRimb@as Ak Kiettm
earate and/or calcium|aureate and/or fatty acids,

10 angatheregh fasfong ngpimest periadomdysi d. 17. The dosage form
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ac

cording to 15. or 16.,

4, Results

Plasma concentration-time data were gathered for one treatment period only,
therefore it was not possible to make any crossover comparison between the
treatments. Consequently, no formal statistical assessment was made comparing any
of the treatments, but was limited to descriptive statistics for the derived

pharmacokinetic parameters.

The mean parameters summarized in Table 38 below indicate that there were no
apparent differences between the treatment groups of the same strength, and are
supportive of there being no relevant differences between the small laboratory scale

and large production scale batches.



wherein the flow ng agent is selected from

hi ghl y-di sperse silica, preferably Aerosil(r), Talcum
W@ 2006/08%92% ch, nmagnesi um oxi de and magnesi um st RCK/BEPI06/060341

and/ or calcium stearate. 18. The dosage form accordi ng

to any of 14. to 17., wherein the fatty al cohol is

sel ected froml auryl, nyrestﬁﬁ]I stearyl, cetostearyl,

ceryl and/or cetyl alcohol,” "is preferably stearyl

al cohol . 19. The dosage form according to any of 14.

to 18., wherein the ethylcellul ose conponent is a

pol ymer m xture containing ethylcellulose. 20. The

dosage formaccording to any of 1. to 19., wherein the

doTstge 38 Pharhacokixetio phaierat ed for oral, nasal

rectal application and/or for application by

| NARLABucoktrbtic PdrdneRRISIByb@N according to any of T

to 20., wnereln thexnNagwge XN #0205 a 4xaipaelo/s Pl 1 4 x OXN 10/5
capsul e, granul e and#ger powdesiall 22. Thergtosage f or Bmall

acsvcdngigmtyy any of50L8 to 2 3024 wher ei #85tohe dosage 423.5
f 0¢SP) or precursors (t0&Peof al&t43 oduce®oBy extrusi 0fF6.19)
281 The dosage form dccording8o any of 51. to 22., 5
which is suitable for stable storage over a period qf

A %(ngz * p dS . : 4}8. % 424 .4
S ee murs ¢y U A Sigond, R (5% gasso

gui delines. 24. Use of any of the dosagé forns

acemidhdghryo 1. to 23 for theypreparafgon of a 35.36
phabyaceuti cal prepaajion fqoyapai n tregxbyent. 25. Ugge)
ofnany of the dosage7forns according tosl. to 23. fos
the preparation of a pharmaceutical preparation for

t henak (¥t rent of paih5Sand condipation3during pain 4

| _ (1.5-6) 2-5) (2.5-5) (15-5)

t 19& e 7 8 5 5
£1/2Z (h)* 4.55 4.02 436 3.96
(SD) (0.77) (0.89) (0.83) (0.67)
n 7 8 5 5

* Arithmetic mean, standard deviation **Median, range

Mean Pharmacokinetic Parameters for Naloxone-3-glucuronide

OXN 40720  OXN 40/20 4 x OXN 10/5 4 x OXN 10/5

large small large small
AUCt (ng.h/mLYy* 670.6 662.5 681.2 607.2
(SD) (159.39) (108.45) (73.89) (217.09)
n 7 8 5 5
AUCINF (ng. H/mL)* 679.2 658.5 660.8 617.6
(SD) (154.94) (116.00) (55.88) (208.54)
n 7 7 4 5
Cmax (ng./mL)* 78.55 81.71 84.66 86.66
(SD) (18.03) (25.76) (15.83) (39.43)
n 7 8 5 5
tmax (h)** 1 0.75 0.5 1
(Range) (0.5-25) (0.5-4) (0.5-5) (0.5-1.5)
n 7 8 5 5
t1/2Z (h)* 11.56 8.37 9.50 9.36
(SD) (3.86) (2.21) (1.43) (3.41)
n 7 7 4 5

* Arithmetic mean, standard deviation  **Median, range




Havi ng thus described in detail preferred enbodi nents
of the present invention, it is to be understood that
W@ b@eciogpsent i on defined by the above paragr aphsPCEEPIING/060341
to be limted to particular details set forth in the
above description, as nmany apparent variations thereof
are possible w thout departlgﬁ7fron1the spirit or
scope of the present inventi documents cited or
referenced herein ("herein cited docunents") including
any manufacturer's instructions, descriptions, product
speci fications and product sheets for any products
nmenti oned herein or in any docunent referenced herein,
ar ThdsioB \expdrireiioclairbtestablich thaby 2riefato eN6eycone foadaleXone is
or identification of any docunent in this [.ication
i sPateulatly siitebledp provifpinalasti eﬂifé‘iﬁ%{@@é“ﬁ(ﬁ%l litggmprowed
PT bRe1HidctioR, fehfcdd's g(féeeqfecfsnﬁf(?ﬂkfe%&i 1n-ua@e1g§ Ebdi€ Yo food effect
description,’ given i's not 1ntended
t oand eﬁdctst\hﬂldrmwairslynmmmhleip}md depdmdem;sabjleéisc
enbodi nents described.Clains 1. A dosage form
conpri si ng oxycodone and/ or a pharnmaceutically
ACHLALRIF theSbole bdtaE 8RbodREnR A RN Gertfdf rOlhtedo:
pharmaceutically acceptable salt thereof, which
provi des a tnmaxfor oxycodone or a pharnaceutlcally
accept sal at _about 1 to.about,, 17 hours t .about
T abbubsas et raPPiiihe S Degn s A piaghiisyPla R tiptabie
abMﬁthérebpalﬂ%llﬁxoﬁe kedbsa phdrRacditioslyeaddestable salt thereof
adm ni stration to healthy human subjects. 2.
10 dowhigh previdessciearier erycpdons quamhﬁrmmuewﬂyraswme gt at about 1
i npr [
ool DO Rl aR M 2 W RRSUS gl BB LholaBFh O N Br
s caiouit fio aboult § dstirsalfietihdrbinisiatibe shunadipatielts. at | east
about 10 or at |east about 15 after steady state
adm nistration to human patients, wherein the nmean
boyel f-pﬁg:&ésgge ﬁ)%ra%c(i)raiﬂge[gqgr ed with a nuneri cal
anal o ’
15 wh1ch provides an improvement of bowel function during pain therapy, in particular

an improvement of the mean bowel function score of at least about 5, at least about
8, at least about 10 or at least about 15 after administration to human patients,
wherein the mean bowel function score is measured with a numerical analog scale
ranging from 0 to 100.

20
3. The dosage form according to 1. or 2.,
which provides an analgesic effect for at least about 12 hours or at least about 24

hours after administration to human patients.

25 4. The dosage form according to any of 1. to 3.,
which provides an AUCt value for oxycodone of about 100 ngeh/mL to about 600
ngeh/mL, about 400 ngeh/mL to about 550 ngeh/mL, or about 450 to about 510
ngeh/mL.



scale ranging fromO to 100. 3. The dosage form
according to claiml1l or 2, which provides an anal gesic
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24 hours after steady state administration to human
patients or healthy human subjects. 4. The dosage form
according to any of the preciﬁng cl ai nms, which

provi des an AUC val ue for okxytodone of about 100 ng
h/mL to about 600 ng h/nmi, about 400 ng h/nL to about
550 ng h/nm, or about 450 to about 510 ng"h/nL after
singl e dose adm nistration to healthy human

subj ects.5. The dosage form according to any of the
precedi ng cl ainms, which provides a Crax for oxycodone
of about 5 ng/nlL to about 50 ng/nli, about 30 ng/nL to
abdut 4bhgdgsage frmaseerdingdo agy af 1.4Pfter si ngl e dose
dmini . A .

Go T T r SRRV on WP BRI HeR To s S0 fgim, about 3
whihg/mli to abeutrvd) g/ méfdriabentty3 Sirg/mbnked good or very good
by nore than 50% of patients and preferably by nore
than 70% of patients. 7. The dosage formaccording to
any. of THEedRhES RRMMcsrdfe Y8 anyBi £hoisn terms of
tolerability s ranked good or very good by nore than
60vherkinarycedins and/or palekencst yel¢gagedifrom théprepZ@tion inea/systained,
80% of. patients. 8.. The dosage form according to any
of“’tvﬁ%a’ﬁragé/gwnﬁﬁpeadﬁ?t%%i ch provides a reduction of
days with |laxative intake by at |east 10% preferably
by at |east 20% nore preferably by at |east 25% and
evén nofee (ﬂﬁsggqefoamlwcqrﬂnutwlagﬁg{l{;g%, 9 . The dosage

f %Hbl%ﬁlco%%&‘&etaﬁd)%? Xalgﬁoﬁeha?e Bfe":s‘gn% qﬁ i3 f‘o‘hf’i‘ IOFE pharmaceutically

acceptable salt.

8. The dosage form according to any of 1. to 7.,
wherein oxycodone and/or naloxone are present in the form of a hydrochloride,
sulfate, bisulfate, tartrate, nitrate, citrate, bitatrate, phosphate, malate, maleate,

hydrobromide, hydroiodide, fumarate or succinate.

9. The dosage form according to any of 1. to 8.,
wherein oxycodone or a pharmaceutically acceptable salt thereof is present in a unit

dosage amount in excess of the unit dosage amount of naloxone.

10.  The dosage form according to any of 1. to 9.,
wherein naloxone or a pharmaceutically acceptable salt thereof is present in an

amount of about 1 to about 50 mg, of about 5 to about 20 mg or of about 10 mg.



whi ch provides an inproved side effect profile. 10.
The dosage form according to any of the preceding
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formaccording to any of the preceding clains, which
precipitates withdrawal synptons in opioid dependent
human subj ects. 12. The dosagﬁ formaccording to any of
t he precedi ng cl ai ms, wheret oxycodone and/ or

nal oxone are present in the formof a hydrochloride.
13. The dosage form according to any of the preceding
cl ai ns, wherein oxycodone or a pharmaceutically
acceptabl e salt thereof and nal oxone or a

phar. nacléhaddsagé formeegdai te aspbf 1.ttba0gof are present
in a weig ratio range of 2:1. 14. The dosage form

acwaﬁrﬁiwyp@d%wr ahammracepticallyiapespiably sl therpefris present in an
na&ﬁé&ﬁ%f%o& 100G BBBR: § 56 !ggabté{bo% & e%hgséﬂj!g 406%?%&9&0 mg.

is present in an anount out to about
and preferably of about 20 ng and wherein oxycodone or

tlca acceptabl e salt thereof is present
Phn ARt Rsets fonhotEoraets 2ms g0l 1288 g, and
pr %&%ﬁ%byceéo&bﬂ Ylp hggndégutﬁfallwac&e?%ie 48 tH&eof]aid nal¥one or a

dosage form according to an e precedi ng clains,
\Ahph@macmdbdmweptabld kdt thweﬂqﬁ AEmEesgntinyvedightgatio fanges of 25:1,

alned, i nvari ant and/ or
geﬁpgﬁ?{ Eﬁ%f:fh %he dosage formaccording to
any of the preceding cIalnB, wherein the preparation
conpri ses a non-swel |l abl e and non-erosive diffusion

mal#i x. Thwdosaa%fomms?&g@dfngrtmaareﬁl dPigd-to claim 16,

Ile Q altat‘.lgﬁ Lo nS %l% GRd %n % d%}t?swn matrix.
o Ry Fielh B RiFs gefnsVep

e conmpon east one
aI cohol

14.  The dosage form according to 13.,
wherein the diffusion matrix comprises at least one ethylcellulose component and at

least one fatty alcohol.

15.  The dosage form according to any of 1. to. 14.,
wherein the preparation contains fillers, lubricants, flowing agents and/or

plasticizers.

16.  The dosage form according to 15.,
wherein the lubricant is selected from magnesium stearate, calcium stearate and/or

calcium laureate and/or fatty acids, and is preferably stearic acid.

17.  The dosage form according to 15. or 16.,
wherein the flowing agent is selected from highly-disperse silica, preferably
Aerosil®, Talcum, corn starch, magnesium oxide and magnesium stearate and/or

calcium stearate.



18. The dosage form according to claim17, wherein the
fatty al cohol is selected fromlauryl, nyrestyl,
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is preferably stearyl alcohol.19. The dosage form
according to clainms 17 or 18, wherein the

et hyl cel | ul ose conponent is éhdnﬂ ymer m xture
cont ai ni ng ethyl cel | ul ose. 207 The dosage form
according to any of the preceding clains, wherein the
dosage form has been fornmul ated for oral, nasal,
rectal application and/or for application by

i nhal ation. 21. The dosage form according to any of
the preceding clainms, wherein the dosage form or
precursors thereof are produced by extrusion. 22. The

dosge Ths desaee form aseordmedapnyef 1hdo pf-ecedi ng cl ai ns,
wh . ! | :
ar igechfinS At dhol BiscRERH fon? HBRANRHST, soR iRl cory

r ehat/orvwetyl altiotlol ynd 2 peferablysstenoyldidoobel. Wi t h admi ssi on
gui delines by the FDA or EMEA. 23. Use of any of the
dosage forns according to clainms 1 to 22 for the

Pr epar arhOfosabe ﬁ)rﬂ%wfﬁﬁ%%iaﬁ bf P4.gp@gation for pain
treatnent. 24. Use according to claim23 for the

pr@perncin the athyfceHulobaeanepoment is alpolymesy amiztuireeonftaininghe
tretﬁt Ttl of pain and constipation during pain

t h& 3%?91%§: Use according clains 23 or 24 for the

preparati on of a pharmaceutical preparation for the
treatment of pain while preventing or reducing al so
ab¥&e. Phe daggge xmnceordingite aan9f bftodPai ns 23 to 25,

S5 HES0GERR LE rAA0A BT on
si @gl/er fdpssplication by inhalation.

21.  The dosage form according to any of 1. to 20.,

wherein the dosage form is a tablet, pill, capsule, granule and/or powder.

22.  The dosage form according to any of 1. to 21.,

wherein the dosage form or precursors thereof are produced by extrusion.

23.  The dosage form according to any of 1. to 22.,
which is suitable for stable storage over a period of at least 2 years under standard

conditions (60% relative humidity, 25°C) in accordance with admission guidelines.

24.  Use of any of the dosage forms according to 1. to 23. for the preparation of a

pharmaceutical preparation for pain treatment.



human pati ents.
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25.  Use of any of the dosage forms according to 1. to 23. for the preparation of a
pharmaceutical preparation for the treatment of pain and constipation during pain

therapy.

Having thus described in detail preferred embodiments of the present invention, it is
to be understood that the invention defined by the above paragraphs is not to be
limited to particular details set forth in the above description, as many apparent
variations thereof are possible without departing from the spirit or scope of the

present invention.

All documents cited or referenced herein ("herein cited documents") including any
manufacturer's instructions, descriptions, product specifications and product sheets
for any products mentioned herein or in any document referenced herein, are hereby
incorporated herein by reference. Citation or identification of any document in this
application is not an admission that such document is available as prior art to the
present invention. The detailed description, given by way of example, is not

intended to limit the invention solely to the specific embodiments described.
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Claims

1. A dosage form comprising oxycodone and/or a pharmaceutically acceptable
salt thereof and naloxone and/or a pharmaceutically acceptable salt thereof,

which provides a tmax for oxycodone or a pharmaceutically acceptable salt 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.

2. The dosage form according to claim 1,

which provides an improvement of bowel function during pain therapy, in particular
an improvement of the mean bowel function score of at least about 5, at least about

8, at least about 10 or at least about 15 after steady state administration to human
patients, wherein the mean bowel function score is measured with a numerical analog

scale ranging from 0 to 100.

3. The dosage form according to claim 1 or 2,
which provides an analgesic effect for at least about 12 hours or at least about 24

hours after steady state administration to human patients or healthy human subjects.

4, The dosage form according to any of the preceding claims,
which provides an AUCt value for oxycodone of about 100 ngeh/mL to about 600
ngeh/mL, about 400 ngeh/mL to about 550 ngeh/mL, or about 450 to about 510

ngeh/mL after single dose administration to healthy human subjects.
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5. The dosage form according to any of the preceding claims,
which provides a Cyax 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/mL after single dose administration to

healthy human subjects.

6. The dosage form according to any of the preceding claims,
which in terms of efficacy is ranked good or very good by more than 50% of patients
and preferably by more than 70% of patients.

7. The dosage form according to any of the preceding claims,
which in terms of tolerability is ranked good or very good by more than 60% of
patients and preferably by more than 70 or even 80% of patients.

8. The dosage form according to any of the preceding claims,

which provides a reduction of days with laxative intake by at least 10%, preferably
by at least 20%, more preferably by at least 25% and even more preferably by at least
30%.

9. The dosage form according to any of the preceding claims,

which provides an improved side effect profile.

10.  The dosage form according to any of the preceding claims,

which shows no food effect.

11 The dosage form according to any of the preceding claims,

which precipitates withdrawal symptoms in opioid dependent human subjects.
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12.  The dosage form according to any of the preceding claims,

wherein oxycodone and/or naloxone are present in the form of a hydrochloride.

13.  The dosage form according to any of the preceding claims,
wherein oxycodone or a pharmaceutically acceptable salt thereof and naloxone or a

pharmaceutically acceptable salt thereof are present in a weight ratio range of 2:1.

14.  The dosage form according to any of the preceding claims,

wherein naloxone or a pharmaceutically acceptable salt thereof is present in an
amount of about 10 to about 40 mg, and preferably of about 20 mg and wherein
oxycodone or a pharmaceutically acceptable salt thereof is present in an amount of

about 10 to about 160 mg, and preferably of about 80 mg or of about 40 mg.

15.  The dosage form according to any of the preceding claims,
wherein oxycodone and/or naloxone are released from the preparation in a sustained,

invariant and/or independent manner.

16.  The dosage form according to any of the preceding claims,

wherein the preparation comprises a non-swellable and non-erosive diffusion matrix.

17.  The dosage form according to claim 16,
wherein the diffusion matrix comprises at least one ethylcellulose component and at

least one fatty alcohol.

18.  The dosage form according to claim 17,
wherein the fatty alcohol is selected from lauryl, myrestyl, stearyl, cetostearyl, ceryl
and/or cetyl alcohol, and is preferably stearyl alcohol.
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19.  The dosage form according to claims 17 or 18,
wherein the ethylcellulose component is a polymer mixture containing

ethylcellulose.

20.  The dosage form according to any of the preceding claims,
wherein the dosage form has been formulated for oral, nasal, rectal application

and/or for application by inhalation.

21.  The dosage form according to any of the preceding claims,

wherein the dosage form or precursors thereof are produced by extrusion.

22.  The dosage form according to any of the preceding claims,

which is suitable for stable storage over a period of at least 2 years under standard
conditions (60% relative humidity, 25°C) in accordance with admission guidelines
by the FDA or EMEA.

23.  Use of any of the dosage forms according to claims 1 to 22 for the preparation

of a pharmaceutical preparation for pain treatment.

24.  Use according to claim 23 for the preparation of a pharmaceutical preparation

for the treatment of pain and constipation during pain therapy.

25.  Use according claims 23 or 24 for the preparation of a pharmaceutical

preparation for the treatment of pain while preventing or reducing also abuse.

26.  Use according to any of claims 23 to 25, wherein the dosage form is suitable
for once-a-day or twice-a-day administration at steady state or of a single dose to

human patients.



