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Pai n (1995)5 6@jolé&sblg@)d often lead to depressive states. Successful pain therapy resulting in a

lasting improvement of quality of life for the patients is therefore equally important
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 freatment 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, 8.; Lynch,
1.; 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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opi od anal gesi gc@kdiiPto thikhEstd ABRYBERE WAONoriGllafN basks $de@ent®di role in
opi oi d analgesics is 10 due to the imtation of the effect of _
endogenous, nonggain; ke grewn efgppinith snalgreies coprisad bgudrsusompijhe(vddch |
whose physi ol ogt i i bt r I

processi ng of %gll%géné{ ?{%Ht&%ﬁgﬁﬁg Bfr? epre 5 E E{’ﬁeacg‘?eg%%tgp f’%ﬁ g}6¥c°8%1?eh
stinmuli. Besi degiretherpheneptlicamerphinkj dihydranvdeific, difmanphine papaverseting, abdaine,

signal transdugii in t sni.nal.. cord . caused iold an

activati onnsgf %thgglgrpr?é?e\’/gﬁﬁny EP&R"’%‘dBlF 3?‘28??%5"%@%?%@3%?%“&& eminto
thﬁ E pi nal c?rdkxabmpowpam, wﬁraioephiﬂ'd;b&mf:ﬁw,&ﬂidﬁﬁ, tr@satol &nd N an g
inhibition o i n propagat | ih the spinal cqord. Mreagyer, opioids
it he pai SREReBTD Ao e R ARGy TEPRBBoAg oot

| i mbi ¢ syst em Clab@ficatibh) FERCWHEB B dRETS Ghbther (RApRAr@NR Ay ABtivedident is an
Opioid receptors are_found at different sites 1 n the body. Receptors

of the intesti9riod #1eeHE OF RotarTde ronguced pripdeliqvingeiieaind @pioit anglgepics is
i 11 or ent” A GeerD SepERaGR gile Bl D lon il RN ARSI Bepes
strong agoni st@ eridogerm'y opioid” wivhese iphytiolagitalftogion isgo opituil therreepiomanst
5o bind w t PREGROEPE BARoT ol & ¥ eceptors, but that do not
cause a reduction of
Opioids repress the propagation of pain stimuli. Besides the immediate inhibition of
15  neuronal excitatory signal transduction in the spinal cord caused by opioids, an
activation of those nerve fracts projecting from the brainstern into the spinal cord also
plays a role, 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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i ntake, increasingly higher doses of the pain-relieving agent have to
be taken by the patient, in order to experience pain relief. The
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t hem
as the analgesic active compound und Valoron® having tilidine as the analgesic

active compound are valuable for pain therapy.

15
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.

20  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

25  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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breath depression, sickness and sedation. Less frequently, urge or
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m ght be a drug withdrawal treatnent, and in the case of
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Other attempts aim at minimizing the addictive and habituation forming potential of
opioid analgesics, as well as their other side effects by the administration of
antagonists which counteract the opioid analgesic. Such antagonists might be

15  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.

20
US 3,773,955 and US 3,966,940 suggested formulating analgesics in combination
with naloxone, purportedly to prevent dependence-promoting effects such as
cuphoria and the like upon parenteral application. The avoidance of side effects such
as constipation was not addressed.

25
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.



side effects such as constipation was not nmentioned in this patent

ei ther. WO 2008/ 089973 PCT/ EP2006/ 060341 -5 US Pat ent 99nn§m3§%m§§5
descri bes, again 1n order to avoid abuse, a preparation “conpri a

conbi nati on of bupr enor phi ne and nal oxone to be adm ni stered elther
parenterally or sublingually. 5 EP 0 352 361 Al concerns the
treatment of constipation during pain therapy by the oral
application of an opioid anal gesic and one antagoni st. Avoi dance of
abuse of the opioid analgesic is not an issue in this application.
10 DE 43 25 465 Al al so concerns the treatnent of constipation during
pain therapy using a preparation conprising an opioid anal gesic and
an antagonist. According to this disclosure, the antagonist, which
can be nal oxone, may be present in higher anounts_ than the opioid
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suitabl e for aofeidasasdsid is pal 4 issNe (r2fhls applidakion. possess addi ti onal
characteristics. 25 Generally, nedicanents have to be fornulated in

such a way that the active conpounds are stable as |ong as possible
under stanggr dppt8n3aes AQ Mol doRESns the treatment of constipation during pain therapy

using a preparation comprising an opioid analgesic and an antagonist. According to
this disclosure, the antagonist, which can be naloxone, may be present in higher
amounts than the opioid analgesic, which is preferably morphine. The avoidance of
abuse of the opioid analgesic is not an issue in DE 43 25 465 Al.

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 Gédeke

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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suitable for pain therapy should either contain the active conpounds
in 5 such amobunts, or be fornmulated in such a way, that they have to
be taken by the patients only at long-éntervals. The easier the
application schenme for a pain-reliever 1is, and the clearer it is for
the patient why and how often he should take which tablet, the nore
exactly will he adhere to the physician's orders. The necessity to
take the pain-reliever only infrequently wll result in increased
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therapy i sjpreypiinePdadiVrelifiRr Résiphmey rel ease 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 nal oxone,

relatively |argg AoRLMG: @Eyé&ic@ i Q'ﬂ%ﬂﬁﬂon from which the opioid analgesic

oxycodone is released in a sustained manner. Oxygesic® does not contain opioid
antagonists.
15
According to EP 0 352 361 Al, 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
20 352361 Al also does not disclose the advaitages 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.

25 DE 43 25 465 Al 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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whi ch both active conpounds are released in a sustained manner. The
matri x used conprises a significant anmount of water-swellable
material, that is 10 HPMC. However, this fornulation, given identical
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al tered, si ce it cannot be assumed that the release profiles of
bot h conponents will remain constant. The range of therapeutically
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of the agonist and the antagonist are not independent from each other. Accordingly,

it is necessary for the physician to carry out extensive titration experiments for each
individual patient if an increase of the dosage is desired, even though the mass ratio

15  oftilidine:naloxone is not altered, since it cannot be assumed that the release profiles
of both components will remain constant. The range of therapeutically suitable

araounts of the analgesic is therefore limited.

WO 03/084520 describes a storage-stable pharmaceutical preparation comprising
20  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
25  preventing and/or treating side effects during pain therapy and also preventing or

reducing drug abuse.
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5 in chronic maintenance therapy. It is a further object of the
present invention to provide an oxycodone nal oxone dosage form which
is suitable forjythe prevention and/or {8eatnent of side effects
during pain therapy such as opioid bowel dysfunction syndrones such
as 10 constipation without substantially reducing the anal gesic
effect of oxycodone. Further, it is an object of the present
invention to provi de an oxycodone nal oxone dosage formwhich is

sui tabl e to preysMARIOFUHE PNVEAION addi ction-pronoting effects
during pain therapy w thout substantially reducing the anal gesic
effect of 15 oxycodone. It is a further object of the present
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Further, it is an object of the present invention to provide an oxycodone naloxone
dosage form which is suitable to prevent habituation and/or addiction-promoting
effects during pain therapy without substantially reducing the analgesic effect of

15  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,

20
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

25  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



after titration of the patient. Further, it is an object of the
present in | provi de an oxycodone nal oxone 5 d

whi ch does\éﬁg%doé}g/%ig clinically significant opioid wt hﬁ%&%ﬂg&d’ﬁmﬂ
synptonms in patients or healthy human subjects. Further, it is an

obj ect of the present invention to provide an oxycodone nal oxone
dosage form whi ch evokes opioid w thdrdwal synptons in opioid

addi cted 10 individuals and opioid abusers, if e.g. adm nistered
intravenously or by the nasal route. Further, it is an object of the
present invention to provide an oxycodone nal oxone dosage form which
reduces | axative intake. 15 Further, it is an object of the present
invention to peHQ¥ddiRe RRrpyHMEOIRHR sRidk AONS suifdBRAf ShioficThaMtbiicd fherapy
acceptable in ternms of occurrence of adverse effects such as

di arrhea. 20 raflef Hegtionof thepagigntobj ect of the present invention to
provi de an oxycodone nal oxone dosage form which during steady state
provi des a reduction of severity of elicited opioid typical adverse
events and butFurdes itds amehjeciiof thaprasens dnvshtignetogrovide anfoxgbddone agloxone

nal oxone tyi cal . @V, , Further,. I.L | . .Qbj.ect of the
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shows good ef fsyemeymsan gatiaitedrdianithyt huma@ui @6/ 089973

PCT/ EP2006/ 060341 -10 Further, it is an object of the present
invention to provide an oxycodone nal oxone dosage form which does
not show a cl iFrthdt, tis &reblgy@nt theaite itRafiorblpedvi@add dxgcstiolt Sdloxdnat
nmeal with respect to pharmcol dnetic paraneters such as, AUC, tnox and

emax. 5 Furt hefosageiform which sgpkssopiofd wildraya spmploms je pRipigRddistedr ovi de

an oxycodofie Nghiarme an@@ﬁ@ﬂ%b{xé&mf{e@%drﬁﬁﬁté?@d M&Q&Enbﬁbw@#ﬂﬁﬁ& Aasql
individuals in aPDunts t hat woul d not™ be
route.

Further, it is an object of the present invention to provide an oxycodone naloxone
dosage form which reduces laxative intake.

15
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.

20  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.

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

dosage form which shows good efficacy and tolerability.



i ndicated if oxycodone was to be adm nistered w thout nal oxone. One
particul ar \objRehss9f; the present invention is to prOVidﬁcﬂmﬁﬂﬁ&&%ﬂﬁd
rel ease 10 pharnaceuti cal dosage form conprising oxycodone an

nal oxone in a ratio that is particularly suitable to ensure

anal getic efficacy and tolerability, reduction and/or prevention of
side effects as well as to reduce and/ ot prevent abuse or habituation
ef fects and/or addiction pronpoting effects at the sane tine. 15 The
feature conbination of the independent clains serves to attain these
and further objects which can be gathered fromthe foll ow ng
description of the invention. Preferred enbodi nents of the invention

are defined i nririfer,d6lan g6BEt of kiR pifsent iflveaieh RSPEEEe &f olySdddE ABIBRENe
i nvention, a dosage_ form.is provided which conprises 0 oxycodone

and nal oxone afR$egs Gun adich-dogpagt show aphpicallyrelgw foodietigpilier qating a high
about 17 hour f; n3h1 ARPMEpet hPhARRbKiAGRCHRR terdlucRRONUCSL L CurilOUt 8
hours or at about 4 to about 5 hours after admnistration at sfneady
state or of a single dose to human patients or healthy hunan

subj ects. 14§ opgsqRk8f; i . . . i

mean t. of g hoursfqggéﬁﬁ%ﬁﬁgﬁg%Iﬁ&%hﬁgﬁ%g8¥§§9§9§%o Sﬂ%5§¥%g§%§?ﬁgle
25 dose or st edwygesfoat ¢hahdam e usbd At patients or indisddubly hameuntsthi) veaddnaibe

human patients. .In a..preferred odi nment suc osage forms conprise
oxycodone and WQPS'S?%#eGDXVﬁO%n%WfS %\r/%a ”f"’%%rrr‘egg.ltﬁ?‘ﬁé@@g%?eepar ations are
preferably adm nistered up to a total anmount of 80 ng oxycodone and
40 ng nal oxone_per day. |t is particularly preferred to WO

2006/ 089973 P&ﬁ@%@%ﬁé@%ﬁﬁf the BUESSRlRVRROndY tﬂsﬂﬁ%‘ﬁgf’zﬁf susined 2518A5F ons

up to an appungh.ehadlticl deays RERSmAALNE BxyBdordah@ XABLorREH a ¥aH6 that is
Preferably the dosage form ConpriseS approxi nat el f

80
oxycodone and Ptigiarbf suitalle saosnewg saalgdice iigagy @ncbtsf/eyabélﬁgfmglmowgnd/ or
oxycodone and %I%Qelﬁgn BA%8X Qikets ak %11%9 %@ﬁﬁuée%ﬁ}o{f’%:%{;&% %’LLS\Q 8f ﬁéb‘?ﬁm

the active agents I1n a sustai ned, 1 nvariant and | ndependent nanner
from a subst antffezts apdfoo addiotisinlpadrhetingdiffetts gf thersamet i, t hat with

respect to its release characteristics is forned froman ethyl

15  The feature 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

20  oxycodone and naloxone and provides a mean tma 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 afler administration at steady state or of a single dose to human
patients or healthy human subjects. In one preferred embodiment the dosage form
prm}ides a mean tmg, of 3 hours, 3.5 hours or 4.0 hours for oxycodone after single

25  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



cellul ose and at |east one fatty alcohol. In a further aspect of the

present in%ﬁ?&h&ﬂmwﬁ dosage formis provided which 10 CPEB#E@&%63M
0 f3%n

oxycodone and nal 6xone and provi des an i nprovenent of bowe unc
during pain therapy, in particular conpared to adm ni stering
oxycodone alone. In a preferred enbodi mrent such dosage forns
conpri se oxycodone and nal oxone in a 21l - weight ratio. These
preparations are preferably adm nistered up to a total anmount of 80
ng oxycodone and 40 ngy nal oxone per day. It is particularly preferred
to 15 admi nister such 2:1 preparations up to an anmount of 40 ng
oxycodone and 20 ng nal oxone per day. Preferably the dosage form

conprises appr#iifigfeLiuth 89 ppRition iy et uanst MandBxyebddiel.a 00 egand
nore preferably about 40 oxycodone and 20 ng nal oxone. The dosage

f or m pr ef er abl RRle%eP@BY 8+ éfeé%m the desgaposmicamprises gprraximately Bhpgof ant
and i ndependengy BBAE tnd 4@M:dr 241BRIRRMA ﬁio&é’pr?ﬁf‘a‘bﬁ)’%‘oﬁ% Bg 6@ycodone and

diffusion matrix that wth respect to its rel ease characteristics is
fornmed from an2Gmppiloxenst The dosegedforin areferehly relesses theatiye agangtiola. 1 n a

furt her ashects @hikBanAaReRk AdERkh R A3 30RL BRI Sl btiE

whi ch conpri ses oxycodone and nal oxone and provi des arir anal gesi c

ef fect for at diffasion DatrixtibattwithXredpacirts itorelase tlmpsteriatiasis fa2dhedfrumsn ethyl
after adm ni stration at stead ate.or of a single dose to hunman
patients or héﬁﬁ?k@ﬁﬂﬁ%ﬁ§m§ﬁ3¥g§§§£“*ﬂ{a preferred embodi nent such
dosage forns conprise oxycodone and nal oxone in a 2:1 weight ratio.
These reparations. are preferably adn ni stered to a total. anount
of 80 my ogycﬁmﬁsq‘%b@g?y%bwmoﬁ%%@éﬁa 18 !ffﬁ?zd%ﬁiﬂa g
nal oxone pRy d@¥nprists dxgcRRmE hdhAbdohe BEEHBYIIE ar! ipRARIRhEIrPoweUEhctdn 1
preparations ug t'o an amount of 40 ng oxycodone and 20 ng_nal oxone

per day. Pref Ippintthesapio dmppatiqubsr epmpered fosassninipioriag pxgodany aime iy aof
orycodone and il bodk PP ualE LS TELELARbIoR s 2
the active agewtightiratia Thastmemedions are graferably aduiinistered up to a total amount of
80 mg oxycodone and 40 mg naloxone per day. It is particularly preferred to
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



i ndependent manner from a substantially non-swellable diffusion
matrix tha espect to its release characteristi

from an eth@?M%&@P9sose and at | east one fatty alcoholgéﬁﬁﬁ¥$&%&§g
further aspect of the present invention, a dosage formis provided
whi ch conpri ses oxycodone and nal oxone and provi des an nmean AUCt

val ue for oxycodone of about 100 ng-h/M- to about 600 ngh/nmL, or of
about 300 ng-h/nL to about 580 ngh/nlL or of about 400 ngb/nL to about
550 ngh/ ., or of about 450 ngh/nL to about 510 ngh/nL after

adm nistration at steady state or of a single dose 15 to human
patients or heal thy human subj ects. In one enbodi ment such val ues are

obtained if dogdg® 164 haonbpedaylQ i ferdddl th @drhthidi&r s@xymedone
are admnistered either as single ose or uri ngastead state. In a

preferred enbodPRAEFHONS B9 iAnRRRIEEof W Rg osAftTeRE npry day.

nal oxone in a ged BBotRE Em ¢ ge I

adm ni stered up t(r)%?totga%armun saaggsa%(@éé%ggn f%xgd;?gBﬁe{J&EMmg
nal oxone per defynaloxpng @dpmrppmﬂarablwbw 40 mzraxgicadoneiehd ) mg eaiosthlea 1
preparatio ne
per day. r ef(gorsét% @H? ﬁg?%g%a%ea#gsrt?ng%%g %gﬂgggg%égdna@aﬁ%tgé
oxycodone and m@epegdemmamadr@omms@aﬁnﬂﬂyaops&él@bﬁadiﬁfum&omhﬁﬁ&harwﬂh
oxycodone and 20 naI xone .dosage farm preferably r

Chaact i ve- agetnertin 18 SRR Sparicnstin Atiner B A FaBideate £ R ﬁwa
from a subst anfait@hlcyhdlon-swel | abl e diffusion matrix that, wth
respect to its release characteristics is forned froman ethyl

cellul ose and at |east one fatty alcohol. WO 2006/ 089973

PCT/ EP2006{{6 034 furthd aﬁ;&‘ec@offtHé pfa&dnt BIBRRN, Q&osﬁﬁ@foﬁﬁ%ﬂ%déd‘%ﬁl@ﬁ' on, a
dosage formis provide conpri ses oxyco one and nal oxone and
whi ch provi descoanprisespxgeodone pag najsxone aeshproviges m@nn@%vw fpb about

50 ng/nm., or o or, mL
ng/ mL or of ab%&g&%gg o??or@%@-neé mgﬁ?%!#r%g??%fr?ma[f él&te% st a or t%f
a about 580 ng- h/mL or of about 400 ng-h/mL to about 550 ng- h/mL or of about 450

ng-h/mL to about 510 ng-h/mL after administration at steady state or of a single dose

15  to human patients or healthy human subjects. 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

20  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

25  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.



5 single dose to human patients or healthy human subjects. In one
enbodi Nent 4w $iblosoyRl Ues are obtained if dosage strengtpénﬁ£0$gggulzo
mg or up to 40 -ng oxycodone are adm nistered either as S|ndie ose
or during steady state. In a preferred enbodinment such dosage forns
conpri se oxycodone and naloxone in a 2:1 weight ratio. These
preparations are preferably adm nisterelBup to a total amount of 80
nmg 10 oxycodone and 40 ng nal oxone per day. It is particularly
preferred to adm nister such 2:1 preparations up to an anmount of 40
ng oxycodone and 20 ng nal oxone per day. Preferably the dosage form
conprises approxi mtely 80 ng of oxycodone and 40 ng of nal oxone and

nmore pref erabl iy aAlaabdr adbchEf thxpreaaomeenivd, 2dbsag: foah a@oddedWRicBosage
form preferabl(?/ r el eases ({he active agents jn a, sustained, 15

i nvari ant and YHRPEBEHRERRUCRE algxogprud whigh prowidest mpam bnax Sy easioae
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formed froman ethyl cellulose and at |east one fatty alcohol. In a

further aspect2bgpt 3re/plos ehtbouhitr/mbrlteredmisisgationst feady sptowidded
whi ch 20 coyrpr §i.v|§§§ dORENG Mﬁﬂﬁ%a?l?&s B@ﬁé&i‘tﬂﬁﬁmﬂﬁﬂ%&gfge%%g}x%% ¥mb&diment sugl;

alternatively, ternms o Icacy 1S rank or very good
mor e than 50% oiluepatd abtetineddfidospgestengthé of ng, 30 me drwpho FOHegekycodone

patients. In a_furt of. resent pnvention, a dosage form
e brovt ded wiit HrbENies AP AREL o indd fosB LE RGN T Dbl e eBRE 20 1)
or alternati vedmyhodimert eliciiclosdge foridsaoaptibe dxywcodone ankedoyme th 92 1 wasight

0 i 0
Qven 0% of - pabGrEss MEPBaUES 036 SBE FRERSDEES BB ELAIDE Snauniar 40 ms
further asgectogboddne afd £6 88 haloRYR Pek 85y, I8s SR5AART Reféed tdddMhidied
whi ch conpri ses oxycodone and nal oxone and whi ch_ provides a

reduction of d#yR2irreparationsen Peanjamogrieofidy) mg oxysadane 2pd 20 peaploxaRs Ber
by at |east 20 . 250
preferably by at’ egf%b@%glf&)%g%%mﬁ%%og%g S%%?E%xé%{%lﬂgg g 61bx§BdEne 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,
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.

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.



5 present invention even allow a reduction of at |east 35% or at

| east 40% ¢ ﬁﬁéﬁﬁ%per aspect of the present inventionPC?mgﬂﬁ9&$$ﬂ
formis prOV|ée Ich conprises oxycodone and nal oxone and
preferably, or alternatively, is clinically acceptable in terns of
adverse events. 10 In a further aspect of the present invention, a
dosage formis provided which conprisebtoxycodone and nal oxone and
preferably or alternatively provides a reduction of severity of
elicited opioid typical adverse events and but no substanti al

i ncrease of severity of elicited nal oxone typical adverse events. 15
Yet anot her enbodi ment of the present invention relates to oxycodone
nal oxone dosafea fuhéfaspice pRthapiefeds ivBionDs Bbsap@ddk is Sovided which
alternatively, shows no substantial food _effect, 20 Yet another
enbodi nent of $HRPIFESRAPIqIS pRMPaloRPnE @ndiRich prpvisley 8 suysion ofidaxowish

dosage forns pLEARELALLIISY 4idikt 008 GhdlbhBl By fehd haNhoRYFoRBR tyht
opi oi d dependent hunmans, preferaﬁﬁ* if ?hg preparafigns aregE v
admi ni st ered | kat3derrvd svgn werenreferably byt lepst 3pHuBeme dosaghormarpbilie ment
t he dosage £ or j.n: i i i .Phdoat € | onger
| asting wt dr@%%#Pg?%%@%gggﬁgﬁwﬁéﬁg%%ﬁg02%?%%?9'ﬁog&gggpgégéd 25
enbodi nent, the above dosage forns conprise oxycodone and nal oxone in
a 2:1 weight ratl Thes eparations. are.preferably adm nistered
i to a toral HperoreEerhE BB BN A ARAE RERRar R hEh Uy,
It is particul eomptispy @fyesdond ahdnalachiit ahdpreferablif, lor Atetnpivelyads alihioslly up
to an anmount of 40 qg.oxg&g%gﬁe and 20 ng WO 2006/ 089973

PCT/ EP2006/ 060%43PR0Iq i WRFVelfSy. Preferably the dosage form
conprises gpproximately 80 ng of oxycodone and 40 ng of nal oxone and

nore preferably about 40 ng oxycodone and 20 ng nal oxone. The dosage
f or m pr ef er abl I 3fartherasaect picthe prepepd inygtinsa flppage form is provided which

comprises oxycodone and naloxone and preferably or alternatively provides a

reduction of severity of elicited opioid typical adverse events and but no substantial
increase of severity of elicited naloxone typical adverse events.

15
Yet another embodiment of the present invention relates to oxycodone naloxone
dosage forms preparations that preferably, or alternatively, shows no substantial food

effect.

20  Yet another embodiment of the present invention relates to oxycodene 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
piecipitate longer lasting withdrawal effects than naloxone alone. In a preferred

25  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



sustai ned, invariant and independent manner froma substantially

non- smella usion matrix that, wth respect to

characteri g‘%(?cos% Hégg’{‘}or med froman et hyI cel l ul ose and g%ﬁ?%zgé Eﬁé
fatty al cohol. According to a further aspect of the present
invention, a method of treating noderate to severe pain in a patient
by adm ni stering a dosage formaccordingto the present 10 invention
is provided. In a 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 anobunt of 80 ng oxycodone and
40 ng nal oxone per day. It is particularly preferred to adm nister
such 2:1 prepaiaidiofé erldy (FeRiabBNBE Bbsa@d foff comiBrify ¥FnEanRRteRNSh B ohY
nal oxone per day. Preferably the dosage form conprises 15

appr oxi mat el y BN pndAQ e 95 ARlo%ng aa@m?’@e Referehivobenet Ong oxtspdone and
preferably abgyhe 4DokEhe OXNCRANEAR r&&aﬂlﬁréﬂ@a&&%ﬁ@&:ﬂv&%ﬂ%%ge form
preferably releases the active agents In sust al ned vari ant and

i ndependent neswAteined.ripvariant andrrdependend rna}mmfrprsmubssﬂ@heﬂsdmnﬁmldﬂe
matri x that h;
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t o anot her aspshyl celfuldédeand atlesst bonfatta aketidhod of treating noder at e to
severe pain and/or reducing and/or preventing and/or treating side
effects occurring during pain therapy, such as opioid bowel

dysfuncti on synshoediBstouRlth&asgRNSH thprietdNinvaitidh0d mofive bE@cafing Holerate
such as diarrhea and/ qr_ |l axative intake by adm nj Ste“op& a 25 dosage

f or m accor di ngfOSBVEHRA MARAtENt by AJRHRIGRIRE? dnsags foER acqopding (ortht Riesea,
enbodi nent s UChyERSA MSHrb QUL K PPRE:RA eﬁmuﬁﬁl@ﬁmc@e&ag@fo?ﬁwe&n Hed 201
wei ght ratio. These preparations are preferably adninistere % to a
total anount ofxysolong andnalexsne ifea dd dveght rjion B bisparpens@zgpreferablys
particularly prgl 41
-16 such 2: prep%@%tﬁohqogqghgﬁﬁgﬁﬁgﬁin é§y8%332§oxyc Egﬁg&gﬁ%§%§
my nal oxone peﬁt 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

15  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.

20
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

25  dosage form according to the present invention is provided. In a preferred
erabodiment 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



day. Preferably the dosage form conprises approxi nately 80

ng of
oxycodone of nal oxone and nore preferably ab
oxycodone mzoﬂégsﬁg% nal oxone. The dosage form preferab19(;/H.IPg:g’gtg&g:"s41

the active agents in a sustained, 5 invariant and i ndependent manner
froma substantially non-swellable diffusion matrix that, with
respect to its release characteristics-16-fornmed from an et hyl

cellul ose and at |east one fatty al cohol. According to a further
aspect of the present invention, a nmethod of treating noderate 10 to
severe pain in a patient while preventing or reducing abuse by

adm nistering a dosage formaccording to the present invention is

provided. In asRhefigiémehtions apRin Bt S BO8396d4dn8 5B 26 AiFHaiok6ne per

oxycodone and nal oxone in a 2:1 weight ratio. These preparations are
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such 2:1 preparatfons up to an a one and
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80 ny of oxyc . I ne [ r.ef bl. & about
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active agents mairia tisatSwish resgbct foritsacleasn tharanetistiodie fenee fionmanakeyl from

a substantially. non-swellable diffusion matrix that, 20 with respect
toits reIeasé%gﬂg?%@¥§¥h@??%§q¥é”#5%ﬂ€d froman ethyl cellul ose and
at least one fatty al cohol. According to a preferred enbodi nent of

the present invention, a nethod of treating npderate to_severe pain

in a patient wheiosding i fupferaspest afiibe presenh HyeRoBy e methqg objreatisg moderate
r educi ng aiUJSﬁtogg%rébﬁﬁ‘ irfd {)ﬁfehﬁwﬁé%}e@%ﬁﬂgabﬁb&cgfyg%gs@bﬁm&igkaﬁg 2

syndrones suc constipation, diarrhea etc. ~adm ni stering a
dosage for m acdespgsi fogn eecording forthe pigsent inventioniivprovided dp g prpgerred n a

et <0 eTooghie Bl S4ARGel S SOMCAGs OGRS 220y
2006/ 089973 PGHIiEPRRESPpOpGAhs arelpfeferably administered up to a total amount of 80 mg
oxycodone and 40 mg naloxene per day. It is particularly preferred to administer
15  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 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.

Ai‘;cording 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



adm nistered up to a total amount of 80 ng oxycodone and 40 ny

nal oxone P&, I@¥ngeetdt 1S particularly preferred to ad"‘ﬂb@%ﬁﬂm&&ﬁﬁu
2:1 preparatlons up to an anount of 40 ng oxycodone and

nal oxone per day. Preferably the dosage form conprises apprOX|nater
80 ng of oxycodone and 40 ng of nal oxone and nore preferably 5 about
40 ng oxycodone and 20 ng nal oxone. Theltdosage form preferably

rel eases the active agents in a sustained, invariant and independent
manner froma substantially non-swellable diffusion matrix that,
with respect to its release characteristics is fornmed froman et hyl
cellul ose and at |east one fatty al cohol. 10 According to further

aspect of the ginsiaRfRfed upvdatdENmANISIHGE: 6fycbdRRlahAJ0 FRARIRBR: per day.
severe pain is_provided in which during steady state severity of

elicited opioi s RaHuat]y piefapdio adipdpster sush 2:4 MrRpatrlips yndo 8p pgpurtef 40

nal oxone typi Cg oﬁ?éb%ﬁ@axﬁ\&@}hgnﬂéﬁne ?atda!ynﬁ%ﬁ?a%%dth@agsag@%rbompnses
substantially the same. 15 According further dspect of present

i nvention, a nepRedmaelydlang PWYR@@@? ane40 mg of palexanepad moraprpfarabbnt

Phat “voul 0 Do S S G ECapHY ERCARGE ATBMAL eSS B PR efihes
enbodi nent t hethe achbtelagerds ar esustamet rmm'lanmematepeﬁdemswmeﬁ&qnaan in
ioid i | v..pat . Rl EF SCRI.PTI ON COF
P Doz oo FRRREEH o Rile dinhbh Bk i e orb o ha el
functi on i ndexcHaBictesiktiostis foimeé froMiintetiyl eelfuttse bhsatiléhsPondEatiodlcdhor.

assessi ng bowel , function. 25 Figure 2 shows a circular bowel function
index (BFI3) nmeter which is suitable for use in a nethod for
assessi ng ppwehcdoddiag t%héé@gﬁ&@@f‘tﬁ@&%?&t B@ﬁrl%ﬁ@%fh@@ Qﬁﬂéam% Hfdderate

Figures 3 and 4 show the denographics of the pati ent rouP at was
tested in to severe pain is provided in which during steady state severity of elicited opioid

typical adverse events is reduced while elicited naloxone typical adverse events are

not increased and remain substantially the same.

15  According to further aspect of the present invention, a method of treating moderate
to severe 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.

20
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.

25
Figure 2 shows a circular bowel function index (BFI3) meter which is suitable for

use in a method for assessing bowel function.



exanple 1. Figure 5 shows the schematic study design for the clinica

study of exaimlooshes; © Figures 6 to 8 are tables sunnarkékﬁgwh 0341
val ues for nean Bovvel function at each study visit by dose Tatl o, by

absol ute dose of nal oxone and by absol ute dose of nal oxone given the
sanme oxycodone/ nal oxone dose ratio in the ITT popul ati on according
to exanple 1. 10 Figure 9 is a table sulfrrizing the test for
difference for each dose of nal oxone versus placebo according to
exanple 1. Figure 10 shows a surface plot of the whol e dose range

i nvestigated based on the 15 RSREG estimations of the nodel
paranmeters according to exanple 1. Figure 11 shows a contour plot of

the bowel funckizoRs Wahd4 shad¥ ﬁqeubﬁbg@ffmiéhfofhﬁb paBe@PiélipnBativihs @R € 1.
20 Figure 12 to 15 show the results for the global assessnment of the

preparations t&$®¥ l.in exanple 1. Figures 16 and 17 show the results
for laxative intake during the clinical trials described in exanple
1. 25 Figures 18 to 21 show the results for adverse events as
observed in t héigeteisrshews thesthematic study destenl for the clidedl 60Ey 08ocmBle 1.
PCT/EP20064960341 -19 Figures 22 to 28 show nean observed pl asma
concentration - time curves for oxycodone, nal oxone-3-gl ucuronide,
nal oxone, nor cKigoesl6ie§ aexsbieyr sohmmeizing nite algesfor plan @owaldfubetion-anech x ol

accor ding 1o eXaMRlS: B o psAlt uduld Al bFAIGEad s & HullRl: ©f
naloxone given the same oxycodone/naloxone dose ratio in the ITT population
according to example 1.
10
Figure 9 is a table summarizing the test for difference for each dose of naloxone

versus placebo according to example 1.

Figure 10 shows a surface plot of the whole dose range investigated based on the
15 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.

20  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.

25
Figures 18 to 21 show the results for adverse events as observed in the clinical trials

of example 1.



Fi gures 30 to 37 show the results for phannacokinetic paranmeters of

oxycodone, pg-3 -glucuroni de and nal oxone as obs |
clinical trla é@ exanple 3. 10 Figure 38 iIIustratesﬁ¢ﬁgg§%%§B ¥
desi gn of cllnlpal trials of exanple 4. Figures 39 and 40 illustrate

t he experinental pain nodel of and paraneters neasured in exanple 4.
15 Figures 41 to 43 show the results f-o9 fain-rel ated evoked
potentials and nmean tonic pain scores as neasured in exanple 4.
Figures 44 and 45 show the determ nation of pharnacokinetic
paranmeters and a dose-response curve for i.v. oxycodone in rats of
exanple 5. 20 Figure 46 to 48 show the results for occurrence of

Wit hdrawal synEE@eS22 f BEAEWInfan dbsehved PlRma4OndeBtrRRnS AN sudGesTHM
score for elicited opioid typical and élicited nal oxone 25 typica

adver se event sOXysodpae.dialfxarat3igticasopiske; ralgrong, N0YNRYSioB?, @EPIPhone,
PCT/ EP2006/ 06034, J;B,m&&o'aﬂéd Ll Q,agg%wging}h CE.HiE; | NVENTI ON

Oxycodone is an opioid analgesic that was-intro uced into the Gernman
market as a controlled-rel ease fornul ation (nyge5|c(r)) in 1998.

Its indi Cat§ OnFlF&reing%{_s@atteQ thggﬁl]tdy Qgszéfquﬁe clB@é Ptn% 8 o%xéd'%ﬂggt and

non- mal i gnant o Wever op|0| 0XyCO € has a
potential for abuse The restrlctlon on narcotlc drugs wor | dwi de

limts the us opi Oi in |e .d and inpedes the, pain
ther apy of chrIRFES S8 5 Hav Teeil o praEr s Rl o TG LT o
the present i MmagbheB.gletandidRne Rhloxée 26 abicrwdlih 8 chidalassls 6f éQmpaRs3.
wel | as obstipation and breath depression are to be 10 consi dered as

side effects of analgesically effective opioid agonists such as

oxycodone. zd\bquga@%shmls%aﬁm%ﬁﬁyaéélgh FehicRtifls bPbLafpfpus narcotic
ant agoni st, whic

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

in example 4.

15  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.

20
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

25  typical adverse events as determined in experiment 1.



i ndi cated for the bl ockade of exogenously adm ni stered opioids. It
acts at all [ O] 15 receptor sites (, K and 5). Fol|owihg oral
adninistrafyggbgﬁgﬁgxone is rapidly absorbed (w thin 5-§§“ﬁ¥%ﬂﬁE§¥l
but has a very low oral bioavailability of <3% due to an extensive
first-pass-metabolism In low oral doses, nal oxone does not becone
systemnically available but acts mainly-2n | ocal opioid receptors in
the gastrointestinal tract. 20 According to the present invention,
severe to noderate pain can be treated by admnistering an
oxycodone/ nal oxone dosage form according to the present invention
whil e preventing and/or treating side effects during pain therapy,
such as opi oi BEPAMEEDAYBSCREFTION DIMEHRTRYENFIOI¢ONSt i pati on and/ or
while preventing or 25 reducing the abuse of the nedicament. In
particul ar enbodi ments, the dosage forns according to the present
| mredi at e 1l casaoaotee ol BRtid Ralpklifihal ki hdinto il POt osn,
t 0 a sust ai nedcontrellabsiasioaydafior {@xgesio®) i h928. titsendigation Whevere to most
2006/ 089973, PCT/ EP2006/.060341 -21 Co-adm.nistration of. oxycadgne
W th nal oxone YOG SRLEM L HERgB DRl Hriad e TR es en
i nvention conf@tysodushe had apsential fd? abhwgaTHe estristdiPoroiarédiie daigd vorldhidect s
T AL ST PR
presen i nvet 1 ! i*Oi
bowel dysf unct pmsatieBREHOMDE Spicils AR cERMHE tBE pREenE SveATTIIS - dpent
oxycodone al one, Moreover, an . oxycodone/ nal oxone dosage form
according to t¥depitasionend 1 8h Wel auestipasion jand breathydgprgssign arg tbe
|.v. abusejpf afﬁmgséa Q§sid§éf’?€c§ ShFQRE SrdkBbe Sﬁ‘igﬁ%g%stk Quétnker the
brain, the dosage tfornms according to the present” I nvéntion do not
inhibit the pataycadpneel i eving action of the oxycodone. The ampunt of
nal oxone in the conbination product is preferably high enough to
precipitate withdrawal effects or at |east strong

Naloxone is a commercially available intravenous narcotic antagonist, which is

indicated for the blockade of exogenously administered opioids. It acts at all opioid

15  receptor sites (Y, k, and &). 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. Inlow oral doses, naloxone does not become
systemically available but acts mainly on local opioid receptors in the gastrointestinal
fract.

20
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

25  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.



dislike feelings. The concentration gradients or blood plasm curves

can be des%;'g%gmg 5t he 15 paraneters such as C. ., tmax _@%d. AUC,
- Wivlripn

These paraneters aré inportant in describing the pharn%%

properties of a specific drug formulation. The Crax val ue indicates

t he maxi num bl ood pl asma concentration of the active agents, i.e.
oxycodone and/or nal oxone. 20 The tmax-Mal ue indicates the tinme point
at which the Cmax value is reached. In other words, t. is the tine
poi nt of the maxi mum observed plasma concentration. Usually, the

bl ood concentration gradients with a late tmax were ainmed at for
sustai ned rel ease formnul ati ons, because it was assunmed that only in
that way a 25 prol onged effect could be guaranteed. However, a

di sadvantage of a late tmax value may be the |ong tinecferiod needed
'n order Lo adh-adeiniatomeigesratons M nalowDeBOEMDBIETE dosage forms
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t he area undersyhfrompel aghas eastpationat t@fipdréd® okidodene lomenNibRotdrmm Of
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. AU are
usual |y cal cul SWEefone/nalgxensslosagsdorm 3o gmede digPresetiByrentiop tqduoes oral,
possi bl e, Lantif@shasal MHAGR. dbuisd HoxlyEddohé abine wbidkohéisthot Spet@iito ente? the
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The areas under the plasma concentration-tine curve between
measur ed poi ntpregigt is preferably high enough to precipitate withdrawal effects or at least strong

dislike feelings.

The concentration gradients or blood plasma curves can be described by the
15  parameters such as Cpax, tmax and AUC. These parameters are important in

describing the pharmacokinetic properties of a specific drug formulation.

The Cmax value indicates the maximum blood plasma concentration of the active
agents, 1.e. oxycodone and/or naloxone.

20
The tpax value indicates the time point at which the C,, 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 tma were aimed at for
sustained release formulations, because it was assumed that only in that way a

25  prolonged effect could be guaranteed. However, a disadvantage of a late ty., value

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



infinity may be calculated fromthe ratio of the final observed

pl asma congﬁ;iﬂk%gg,p’ (CGast) to LambdaZ. This is then g&ﬂg}qlmw%ggg‘

AUCt to yi which is the 15 area under the p
concentration-time curve fromthe tinme of admnistration to

infinity. Paraneters describing the blood plasma curve can be
obtained in clinical trials, first by-2ZMnmce-off admnistration of the
active agent such as oxycodone and nal oxone to a 20 nunber of test
persons. The bl ood plasma val ues of the individual test persons are
then averaged, e.g. a nean AUC, Cmax and tn,ax value is obtained. In
the context of the present invention, pharnmacokinetic paraneters

such as AUC, maan&mndeﬁﬂﬁrCm&e@vﬂﬁ@&ﬂe@Mm to thd! Eutebl%fthe 'c&lc%ﬁ‘l@dtlon
cont ext of the present i nventi on, In vivo paranet ers such as val ues

for AUC, Omax,cure. abhe AJdfiaplug irnsepastionst toghrargeust ef aotive egeats. ke pEycodene
25 paramet ers gy MakHRSHGhH8 Hﬁ&'th@fbioﬁacﬁ‘% %%'Ecﬁzfz' ﬁ@xs%néeta% pretiat ©

or of a single dose to human patients an human subj ect's.
WO 2006/ 089973thiﬁhEﬂZbﬂlﬁi 060341 -23 If pharnmacokinetic paraneters
such as neqﬂ and AUC are neasured for heal thy hunman

subj ects, they are typlcally obt ai ned by neasuring the devel opnent of
bl ood pl asma VEheweECovahie i‘sltllmvailma far mesﬁeanmiwﬂ&tpmma@bn@pﬁamm alrye

16 to 24 heal t human ects or es such as e

Eur opean Agenc%gl?g?e tl‘ﬂee" IRisiEaten t‘?’: :1 Wﬂ%ﬁaﬁ% COPLHAAnS A(‘E&B&? or
the Food and Disugliy’shidultited wiskig théindabiMpenbilihl mdfEdi| Whiera f6R1e, dainbdaZ,

obtained frome,g. 20 or 24 test Persons The term "heal t hy" human

subj ect in t highighisths terpinplphase iglegopsjits pstimeated usingrhosg peingsrdetermined

usual Iy Cayg astb%@ npfh'e gérﬂm‘ﬁﬂ (AN A0S Y /I /VE; Swlﬁcﬁ) irs A HRrehal @ hal phase
wei ght and 10 si ol ogi cal paraneters such as bl ood pressure efc.

Heal t hy human ifecis gom@mnbfr@tenpm% fomgheratip wEIngte LambdaZy v'léﬁtaﬁ@ﬁ are
sel ected accor Hﬁ! And; Emglg ¥91
1
based on and |Lgidg%tg%?§glﬁgé WI recom*ren Z%B%Er?g?%éf E{i#eﬁs gr nat| onal
Conf er ence f orinfiitympay batdlarated fr@hitd @bd offthe dhal obb«¥fd plésnra doheentration
(Crast) to LambdaZ. This is then added to the AUCH to yield AUCinf, which is the
15  areaunder the plasma concentration-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

20  number of test persons. The blood plasma values of the individual test persons are
then averaged, e.g. a mean AUC, Cpy, and t,,x value is obtained. In the context of
thfa present invention, pharmacokinetic parameters such as AUC, Chpax and tme refer
to mean values. Further, in the context of the present invention, in vivo parameters
such as values for AUC, Chax, tmax, bowel function or analgesic efficacy refer to

25  parameters or values obtained after administration at steady state or of a single dose

to human patients and/or healthy human subjects.



pur poses of the present invention, healthy subjects may be identified
accordi ng he 15 inclusion and exclusion criteria as laid in
Exanpl es 2&8§%m§m%%8 6. Thus, inclusion criteria conpriggﬂgﬂwﬁggmul
bet ween >18 and <45 years; a BM within the range 19 - 29 kg/n2, and
wi thin the weight range 60 - 100 kg for males and 55 - 90 kg for

femal es; that femal es nust be non-nursiIsy, non-pregnant, and provide
a 20 negative urine B-hCG pregnancy test within 24 hours before
receiving the study nedication; generally good health, evidenced by
a lack of significantly abnormal findings on nedical history,

physi cal exam nation, clinical |aboratory tests, vital signs, and
ECG etc. 25 ExghshRBolGhdtcPalamefdRich 88mEINQS U, &, 4rd Y are measured for

i nvestigational "drug or placebo wthin 3 months of the first dose of
study medi cat i salthahyman syhjepiscthent ate hipirally obfeinkd hy trisesusiog thealpyelopmant ef

the first dos i t.on: j p-anifi
abnormalities el?lg(gadn@ %#‘?ye‘cljar@%g 08‘?‘265“% fqg% gédr%mr?é%? (%gprrgr%lg?l&ey I:(f]tlgtsz'f1L (%IF %/Ithy
physi cal WO 200640388j¢ds.REpuER2Y B6diSG08kH 4s the ﬂﬁr@eaimi‘\_gandyd‘or tbe Evaluation

| abor at ory anal yses;. f esgripti.on di cation (ex t,
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days, or over iisuglly soedtidata obeiheddtonodlgl 20adr Bditdygpaasond. control | ers,
vitam ns, herbal products and/or mneral supplenents in the 7 days,
before first dose of study nedication; concurrent 5 nmedical condition
known to i nterfgs @mitdiBPStuninRligeétiintis hiest RRSOLRL tH18al healor female of
del ayed gastric enptying, nal absorption_ syndrones), distribution
(e.g. obesity)ysuakiptasafipsorigin with @verageyplucs ayregprdp heipht weight and

gl omer ul ongphr itj.5) o2 f g j it
e U O RE ARl B8 il BRNSHLED e MBS SRRt
ability of thepwnisescfthe preset itvpntimra selastedtaecardingjo inblugipnpyd olusion

sei zure disordets.for. 10 Lch suhj.ects j.Le ggg o
treat ment; cur PERT i 13%81?;@43%3%0811 ﬁ%@iuﬁéccgﬁ)d?%%%ﬁla%c c%@gg St(ggﬁé a day;
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15  inclusion and exclusion criteria as outlaid in Examples 2, 3, 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
20  negative urine 8-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.

25  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



consunption of 2 or nore al coholic drinks per day or have bl ood

al cohol 0.5% at screening; donation of nore

of bl ood o&ﬁ% 09 9%r?’oducts or 15 other major bl ood Iossp&ﬂﬁgﬁg&%mH}
nont hs before flrst dose of study nedication; any positive results
in the prestudy screen for ethanol, opiates, barbiturates,
anphet am nes, cocai ne netabolites, nethddone, propoxyphene,
phencycl i di ne, benzodi azepi nes, and cannabi noids in the speci nen of
urine collected at screening; known sensitivity to oxycodone,

nal oxone, or related conpounds etc. 20 If pharnacokinetic paraneters
such as nean 6., c¢,0 and AUC are obtained in patients, the patient
group Wwill congahdieatior bRBotathy ilye) uwﬂaﬁﬁbﬁscr&ubﬂ‘ﬁﬁﬂi&aﬁﬂrﬁ(ex {IRT
of patients will e.g. be 10, 20, 30, 40, 50, 75, 100, 125 or
patients. Pat fOéH?@WqPPU%EfeE’@Ieéé%EPWPH? wadlﬁwosigmﬁb%%dw qrwazer the
condition to Qﬁmbﬁ@ﬁk&&MxﬁHﬁd@@n QﬁdE&ﬁﬂﬂé@swﬁﬁmkhﬁx&ﬂﬁﬁﬁﬂ&manmbr
invention, patients may be sel ec ed according to the inclusion and
excl usi on cri t@inetal lip the 7 deys,defiae fieshdase of sthdypaedicatipnyengewrent

suffer from se We] il
show ins u1E§f [ cl}‘gc;\l?alg?’%lﬂ@%n??ﬁgdr? %m‘?& era %Ekﬁr %}‘ ?&m‘d%@%@pﬁ&@' 1
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not be consi dere flor deterﬁ1 nat i pn L ppar coI géle [P ters '
there i ndi cat PEAEIGH FHHHn (s Brhatis Bl )1 %rrﬁon"“mnt
sever e car di oviasditd] @6nditiéh, wmnh ﬂ@to@tmoﬂéﬁﬁaﬁeésuga& @@M& E:ompMﬁﬁseaﬁwl
renal insufficiency od t hat . val yes  of

to u er
phar macol dnet i 24 P&ﬁét%%cté% Sa}fﬂﬂ F%‘&P’@H tg?) el AR des o
deduced onyg hewHi%ﬁ blﬂ)f]ébfts &e@reﬁaﬁlmbﬁgmmaﬁqeﬁmﬁraﬁ distoRy oEFRing oS

2, 3, 4 and 6, al relate to single dose studies in healthy

human subj ectthan ﬂ@xgénegps a dqy, pubjestsowitioevidange 0fc?§ﬁ1‘ﬁa¢fal9ﬁtéll$t@1§’lﬂf ﬁ‘ébSWFW
be obtained upgn.q Bﬁ%ﬁéfe g&%&ﬁugggrﬁmw %ér&ns ﬂac{%evalotﬂa

subj ect or single ose and ste y state almhistration In unan
pati ents. The swmsenptinp dféormeraslceholiodeinkki per flayrorfhaveableodalsohol levels of

>0.5% at screening; donation of more than 500 mL of blood or blood products or

15  other major blood loss in the 3 months before first dose of study medication; any
positive results in the prestudy screen for ethanol, opiates, barbiturates,
amphetamines, cocaine metabolites, methadone, propoxyphene, phencyclidine,
bénzodiazepines, and cannabinoids in the specimen of urine collected at screening;
known sensitivity to oxycodone, naloxone, or related compounds ete.

20
If pharmacokinetic parameters such as mean tyax, 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

25  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

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



such as analgetic efficacy, tolerability, intake of |axatives,
occurrenceyf ,3dysrae events etc. which are determ nedyip.exammle, 1
by testing preparations in accordance wth the invention I n patients
during steady state. 15 Pharmacoki netic paraneter cal cul ati ons may be
performed with WnNonlin Enterprise Edition, Version 4.1. The term
"bi oavailability" is defined for purpos¥s of the present invention as
the extent to which active agents such as oxycodone and nal oxone are
absorbed fromthe 20 unit dosage forms. The term "sustained rel ease"
is defined for purposes of the present invention as the release of
oxycodone and/or nal oxone at such a rate that blood |levels are

mai ntai ned Wi i vt béeorlstiefed et @ mind i@ Lo harnRRbReicpakAndt@Y &l ther@V er
a period of tine of about 8 25 hours or, about 12 hours or about 24

hours or even NGigfians ofrErepblaehol psdrag phige. of epraent govers rdioveptalPad
the preparati 0RgilalbrRaREEARE VY ey M&E‘rehé?\ﬁ%ﬁfﬁc%c{z Egm "inmediate
rel ease" preparati ons. WD 2006/ 089973 PCI/ EP2006/ 060341 -26 The
phrase "(initial) rapid rate of rise" with regard to oxycodone bl ood
pl asma conge [ ' i UERR

i nvention anb{s: Qlft fgsﬁlg P gp?\%%tﬁﬁﬁgﬁgﬂe%ﬁ#wm g@%‘%{ ?a%/%g%‘{%g?%%gfc gted above
concentrati on amd bglomchavy begpdedacsided thebapiatofl thetdatawrioch Were ebimd imr abl e
if not significant i t t i of. dosing. Jn parti.cular, . .this
M gnt 5 be acRUERERy Saeh bt e AR B i Aty dufben
p][ esent i nveRtéubj‘ecmmﬁhevenﬁ?‘w hsbg'lmeaﬂfat codfipatdld resulié wil be 5btai|ﬂé@f11ﬁ:l’nabl y
of up to 10 hours, nor refera u 6 hours or_even less, e.g.
up to 5 hours Hrad gatepdginigiaton i K‘%?%Iﬁf -539%*&54&& or fifgle dosfyng sieady _Staf%
defined fofp PUERERESatRh ifh HEmEM %ﬁi@ﬂﬂs THYSERE bfilied Frutdh® nAREMR foPPardthdtBrs
10 necessary for one half of the_ absorbabl e dose of oxycodone and/ or

nal oxone to besuch ppgngleetie efficecy, fleahibity, ke of laxativeswgcuseneapiadresed

as a "true" v j ' :

el imnation p?%%@g sgieggyﬁﬁpat eer ﬁ%ﬁ%&aﬁﬁ@}oﬁgﬁéﬁ% gtﬂi'é‘paﬁjnfoﬁ&ﬂn Abordance
with the invention in patients during steady state.

15  Phammacokinetic parameter calculations may be performed with WinNonlin

Enterprise Edition, Version 4.1.

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

20  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
25 ho.urs 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” prepatations.



absorption half-life. 15 The term "steady state" neans that a plasma
| evel for ug has been achieved and which is

wth subse?ﬁg%¥%§%g§% of the drug at a |level which is a?@%ﬂ%ﬁhﬁ%ﬂm1
the m ninum effective therapeutic |evel and is bel ow the m ni num
toxic plasma | evel for oxycodone. For opioid anal gesics such as
oxycodone, the mninmum effective theraffeutic level will be partially
determ ned by the anmount of pain relief 20 achieved in a given
patient. It will be well understood by those skilled in the nedical
art that pain neasurenent is highly subjective and great i ndividual
variations may occur anong patients. It is clear that after the

admi ni strat i onTigd ptesse M(iniciak rdﬂﬂﬁratmmewmfejgmﬂ t@&ﬁ;&;@&oﬁdﬁlm@las&za

maxi nrum and then a aln drOﬁ (¥$ a mnimm 25 The steady, state n%¥ be

described as fnFPHEtionss de Fiurposes pf the presqnf pyeqtinn af sieaifying fag
adni ni st er ed, ﬁlhﬂnﬁﬁre%weaahmg&;&dn@eﬁaﬁen 13-quiths a@ﬁf&ﬁa&ea@bmﬁmwn

passes through a first maxi mum and then drops to a first mninum
Before the coteemerarinif@pbyignifiernbpain adheime abdwsings Inawitianles Sisgight

so that thes ﬂw'v@c%f@rﬁﬁnfs%n%@a %QSQ@é QBR% LB Eg‘dﬁ-f}g%gﬁl 060384 which /

concentration doesn't start at Bui Pdi ng on
concentrati on provides atuatdfep te U7 by asdfersbly bf mu‘g)hl Ochowesc owock prefeiablymf up

Fi et i mam S S B 08 ot S um REmDOUT e res R R BRI (e

first mninmum Thus, the blood plasma curve escalates due to the 5

repeat ed doses._and t ci ed ste st ep. accunul at.i on of e
agent, until i Dt I 2358 B b ety oA e SR, B eP A e papoun ot fime”
el i m nati orp argecksRaiydhdietalf btz abicbie @se omyemo@baﬁdfmxamkoam be
elimnation are in egU|I|br|un1and the concentration oscill ates

constantly bet¥Eskred feplasien Thihvagmanbe sloiatedasa "k Yalg (whichwuideg

steady state. taﬁé)m-trch&céﬁft R cffoBi cﬁ'feﬁ m%n bi36Es3RY, ratBBGhart i 'QBhdzent”
t herapy” are defined for purposes

absorption half-life.

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



the present invention as the drug therapy adm nistered to a patient
after a patj I titrated wwth an opioid analgesic tgo a stead
state as dé*&%@“@%% e. 15 In the context of the presentP?Tﬁ&ﬁﬁﬁﬁﬁ%“
"agoni st" or "anal gesic" always refers to oxycodone and "antagonist"
al ways refers to nal oxone. Active conpounds according to the present
i nvention are oxycodone and/or nal oxone2mnd/ or pharnmaceutically
acceptabl e salts thereof. Unless expressly indicated otherw se,
anounts and ratios of the active conpounds as described herein refer
to the formactually used, i.e. the free 20 base or a
pharmaceutically acceptable salt thereof. Further, unless expressly

i ndi cat ed ot hegope§iftratiafBOIASstaR & 0, A iR eQfn thid Gird ChlLRARARANRIR,, A%
described herein refer to the anhydrous form of the conmpound. I'n one
aspect, the prawepassesirauglonsogensinedmun affesthgsecond dessdapbdesi ng

oxycodone 25 X i I 4e S ATER at
about | to aboﬁe?ﬂ%@%}%bﬁ?%?%b%g%@éﬁ \Hiq%%l about HE} %ta%%eﬁgﬁ@&%ﬁlrgs,
at about 3 to whichis Bomothe firgsminimuab dlius, e bloodiplasiha Surboescalatad duerto the

aubj ecr s or paEpeaf el ORG e Aherh SGY s R R oty fons BT
7b WO 2006/ 889197é3s T EPZROGhE6 Abiption 2d élbBidatich ar@im®atandd) Thizlzewy, afl 1,
about 12, about, k61

,, about 15, _apouyt 16, hours .or re are also
preferred. In ﬁ%ﬁ@#semﬁea aegﬁmnﬁ%?ﬂafgmua@ga@@%&wn Hionsgscillates
oxycodone  andcoagd:kOoBRwbdh Pdefindd MRIRHHN nadhidefinelRASSmih SR AAIRIIsRAGy ar €
preferably adm nistered at a total anobunt of 80 ng oxycodone and 40
my nal oxone pe¥@®ay. It is particularly 5 preferred to admi nister
such 2:1 pygparations at an anount of 40 ng oxycodone and 20 ny
nal oxone per day. The dosage form preferably rel eases the active
agents in a shsttammsanainteneace thatapyliandi"chtepe theeapy" arrdeBned foopurposes of
substantial ly - l . j L i s WL i t.
its rel ease ch‘gfg f:e§ %}ﬁflisvlz%}t?d&% E}Sgh% %)Irﬁgrlfehggp o%gn)rflﬁérgﬁ?yﬁ Hg@é&laﬁ? Igés)é&laeﬂdgat
| east one f at ttyraaddwhiohn ofiBid analgesic to a steady state as define above.

15 In the context of the present invention, "agonist" or "analgesic" always refers to
oxycodone and "antagonist" always 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

20  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

25  and naloxone which provides a mean tn,. 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 ty.x values of oxycodone of about 6, about 7,



Preferably, or alternatively, the oxycodone nal oxone dosage forns

accordi ng esent invention provide an inprove f th
bowel funct%f) Jﬂﬁasrs\?ﬁg pain therapy. |In the context of ”FQ@E%O(%&%%E%”

i nvention, an inprovenent of bowel function during pain therapy
usual |y neans that bowel function is inproved conpared to the 15

adm ni strati on of oxycodone al one, e.g-28n conbination w th nal oxone
pl acebo. Bowel function is usually assessed by observing paraneters
whi ch are associated w th bowel function. In particular, bowel
function may be determ ned based on paraneters selected from ease or
difficulty of defecation, feeling of inconplete 20 bowel evacuation,
and/ or persona&boh’r@@tﬁ&ﬂtl()oﬁboﬁﬁil' %ut 12986118 b%ﬁ@ﬁ bRk 1 @ RourbbfRbre are
par anmet ers whi ch %/ be observed aternatlve%aq in addition in
order to assesdsaprefernsduna irafsrred embestimentsueh doseeci famns reapairooRy codaner
t hi ngs stool f t

| axation. 25 Igtn%"ﬁiéﬁ)%(rae? lélrsdr%gkﬂelgﬁgﬂ?g?fnbl% %@éﬁp q%ﬁ?%r’%%{? ong]geaﬁgja%é&?? Erl1tg
par anet ers whi a:tmteaamomaszf 6& imget cexgteandond atsbdlehg m,lnmne(pnr deyi Hgs puntitmlairblal
anal og scalges aramet ers since

accurate reﬁgulégﬁn%%l %’F §uc§ lal‘?’rF%?rana’%%trﬁlﬁﬁ}? f@é‘?’ﬁp%’gg% °§|

t he bowel func2(ag nalﬁxmtpee&t}s The dmgd: fogmpkeartie! Iﬁélea&bi tﬂie Wﬁvc agents m a

2006/ 089973 PCT/ EP2Q06/ 06034 naI since . eS|
efficacy of drifgeined pwatiantan Ht ’B%i“ﬁbﬁ%fnﬁ (ﬁé@ﬁl e.
Hence, pati ent &f86&hsirandd rﬁﬂﬁ P@ tw ﬁsfteI@éb%'cﬂﬁﬁétéﬁsn@é B fyﬁﬂaﬁc@n an

handl e nunerical analog scales rovi des for obtaining

nmeani ngf ul r esthylgel GOq%naabkéﬂtem@&ye iment, the

oxycodone/ fipl oxone dosage forns according to the present invention
provide an inprovenent of the bowel function characterized by an

i mpr ovenent omefeeahlmanalmmvebruthemmde@cm@xone dasagecasns sccomding te st
about 8, at t. | I ni.S: . on

at st eady st ar oy BpeifonbiyRls BlmpRRhefintle e Phblo Dbk
human subj ect sln thhecmemofﬂleprmam ilvemddn, iningirovemestel tovies fubOtionshsing ed
i th a nureri cal, gnal 00, 56016 ARG el RO forka bSO

15  administration of oxycodone alone, e.g. in combination 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  Itis 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



enbodi ment such dosage fornms conpri se oxycodone and nal oxone in a 2:1

wei ght raﬁaé@z’gﬁﬁﬁgpr eparations are preferably adm ni 5‘5@%&%@&?@9 a

total anou oxycodone and 40 ng nal oxone per

particularly preferred to adm nister such 2:1 preparations up to an
anount of 40 ng oxycodone and 20 ng nal oxone per 15 day. Preferably

t he dosage form conprises approxi matel y280 ng of oxycodone and 40 ny
of nal oxone and nore preferably about 40 ng oxycodone and 20 ng

nal oxone. The dosage form nay rel ease the active agents in a

sustai ned, invariant and independent manner froma substantially
non-swel | abl e diffusion matrix that, wth respect to its rel ease

characteri sti Cgnalgesit®) ciBéladdl Rl df@bhyt i bduaBPafBlePlsingPndnaRt

one fatty al cohol. According to the invention the bowel function can
be assessed by2n2iRg sedeHenqgnpaticals receivingdreammny with pedggsics preaised iochandle

preferably in patdeot.S.10bRedidl whi b3 ' cl usi ons
criteria of exarrpél el gz(i)% Begya‘f)6?’?@3%?&%22?%’%%2’3&%%@@%2@
Simlarly, 25 the BFI can be neasured using a conparabl e patient

e = 14, Sk o P g e A i o

i nt erchangeabl'y e purposes
2006/ 089973 PGikicnPiO&itida @sehide andthpridvemsmad tHedosile! futtidn chBrasienfed bysin

in particular determ ne a meth f Qr assessi bowel function in
2" bBt ent i CHROHBRERAD Heer BSOS BaT ehgy St fav et e
with a nuneri cabangl O =8 Labiabb@r 5alfiet KinGhis@Rn RAESTR sBe or oF 2 Whpkliose to
paraneter is associated wth bowel function; causing the r%atl'ent to

i ndi cate on t HemRARRRHENES aihaeliby Bummeubless.aristre thermesag bowp nEgoreis
the parameier ReisiRdSHRe] heReRa andidg s&@éﬁﬁgﬁhg%h&ﬁoﬁ@@uma%ﬂé@a

intensity of the at |east one paraneter indicated on the huneric
anal og scal e i¢mimdiresnt sechadosegedonwgempfisthertycodone 20d 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
15  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,
with respect to its release characteristics is formed from an ethyl cellulose and at

20  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,

25  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.



The patient usu’élly i ndi cates the amount and/or intensity of

par amet er xperienced during the |ast days or weeks
during theQ‘F 72'?6”18%9 3, 4, 5 6, 7, 10 or 14 days. 15P Zﬂﬂﬁﬁ]é?%m

anal og scal e on whi ch t he pati ent i ndi cates hi s/ her subj ective
experience of the observed paranmeter may have any size or form and
may range from O or any other nunber i3®-any nunber, such as fromO
to 10 or fromO to 50 or fromO to 300 or from1l to 10. 20 If nore

t han one paraneter is observed, a nean bowel function nay be obtained
in formof a nunerical value which is the nmean of the paraneters
observed, e.g. the three nuneric analog scale values for ease or
difficulty of defecation, feeling of inconplete bowel evacuation and
j udgnment of constipation. The nmean bowel function is al so designated
as mean bowel Thermeandawskineionisogtelis ihpatichlondstercineddry aaBetBrd for ggséssing

t hree paranet géﬁ r asures of
bowel functloggogvr B I‘B éﬁgéérgg@?%l%&ﬁg%hﬂ% %ggu Ction may
conpri se opioid bowetbwdjygﬂwpanemmmh(a@m)ensynmhm]s forGBakton¥\Parameter,
2006/08997§ PCT/. P2006Q960341 g ﬁg1 t n severe adverse drug
reaction rél at&d® @H?F?SﬁﬁaﬁﬂF%F W 033 “Y%er apy such as

oxycodone that- | i mchgsidgte patitht lUdISaté 510tk ABMbri©inalbdi s0alp Eel aitfugt andBD
is primarily .assqci ted W th constl pation but also with abdom nal

cranpi ng, bl odRieRYYAidhe RpARGITIeBgSERERACeefx. 5 In particul ar,
bowel function may oBg.reigh Hebridaek Hame thtetiith Bﬁh@@ilh&%ﬁ@ﬁ)&ﬂﬁ&@t indicated

paraneters: ease or diffrculty of defecation exa e during the
| ast 7 days ad@dh@lﬂﬁ”@eﬂq?@abﬁécqiﬁm@ﬁ@ft@%@%é’ﬁ’éfﬁ]tﬁmmr ein 0
correspondg to no difficulties and 100 10 corresponds to severe
difficulties;

The patient usually indicates the amount and/or intensity of parameter being

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

15 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.

20  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

25  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



feeling of inconplete bowel evacuation, for exanple during the last 7
days apcogﬂ%ﬂga&ggﬁhe patient assessment, wherein O Coﬁéﬁﬁﬂﬁ&ﬁﬁmﬁ?
no feeling o I'nconpl ete bowel evacuation and 100 corresponds 10
very strong feeling.of inconplete bowel evacuation; 15 - personal

j udgment of patient regarding constipation, for exanple during the

| ast 7 days, wherein O corresponds to +&l constipation at all and 100
corresponds to very heavy constipation. Mean bowel function nay be
obtained in formof a nunerical value which is the 20 nean of the

par aneters observed, e.g. the three nuneric anal og scal e val ues for
ease or difficulty of defecation, feeling of inconplete bowel

evacuat i on andan ¢fieRBVHre Averse @RfEirbdREbA Rilated 10 sBahd brfisit ahalgdshahabhakh
for assessing bowel function is perforned by using devices__25 or

anal og scal es ##sO%ysadqnp il limyits theecopinuogireriment of paid Patignése ORbHe prippaly
par anet er scal Lo Qa4 bnshbiHoR ufiid PR AP tralBirsl atﬂxgtahgnt ey
be an uninterrupted line that bears no indicators o rﬁln s ot her

t han WO 2006/ 0899gopeg¢4tFefia6/ 060341 -32 at the ends indicating no
experience ©Or very strong experience of the paraneter to be
observed. e patient is then caused to indicate the amount and/or
intensity of tingartizalagbetvel fuastjpmrmarisaittcmyined kbsed on tiebafshowing thre:
uninterrupted line. Then, the health care provider or nedical
practitioner nP%Eure the distance fromthe dash to the 5 end

i ndi cating no expereaegeaifficultybofldaccetia, fdﬂdkzﬁﬁrﬂé Beringahy/ 1ast T @436 according
experience, and _divide this neasure by the distan, et ween both
ends. The resuPihs Retisntagspssment, whegzin § soggspeaisiteng esppt 19Ghe powel

function. i nRERsIIABNMOARGPAIFAEREIR! IS observed a nean bowel
function score is usually determ ned by averaging the nuneric anal og
scal e val ues for ededlingar fsemplete howel evageations fanesasple duriag dhyslastvalays o

T Eidz y ”gf‘“ Bgf‘gedcccgﬂdﬂ:%% B2 Rt GsdeSintht Hndfes @O SHbrAS iRV YebLdgRct | On

incomplete bowel evacuation and 100 corresponds to very strong feeling of
incomplete bowel evacuation;

15 - 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
20  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

25  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



Rone Il-criteria can be detected by this scale. In a further

enbodi ment o, Eh g ol lustrates an exanple for a paper f%’%%b&&ﬂﬁ?n
be used for asseSS|ng the bowel function index or nmean bowe
function score. In 15 particular, the patient or the medical
practitioner responsible for this patient nay be asked to answer
guestions rendered on the paper form whixh concern paraneters

associ ated with bowel function such as the ease or difficulty of
defecation, for. exanple during the last 1, 3, 7 or 14 days; the
feeling of inconplete bowel evacuation, for exanple during the |ast
1, 3, 7 or 14 days; and a personal judgnent of 20 the patient

regar di ng consititiedrdo thdicagag flo Experienca BPY@y Stddrighaipéritiicd aSthe ﬁa:araeteﬂto %
14 days. In this enbodinent, the questions are answered é maki ng

mark on a | i ne®bspReshddn peﬁ%&thwaumé? indicaty theppeuh apdar ipfgnsity of the °
difficulties m&aer & éﬁ&%&?&%ﬂhﬁ a%ﬁ‘s&&%%@ﬁmﬁt&ﬂﬂt&dﬂﬁe Afhen, the hea!th
def ecati on and/ or mhereln corresponds to no feeling of inconplete
bowel evacuat i @¥e proviger oranedlicebpraeigronesipayagastes thedigtanqer fonrg thealast agheof
25 inconpl ef e

consti paci on st e RS Hhnin Qe thR ik Sy HEORNRRRIG Do B
O course, thedistlaltlas magsureangibe distancn iktweendmoth entit eThemesdiels amomeninal
nunber, such as fro or 1 tog 10. The
Chree huner i cal Ny TELS e 0F 3F pefel ipeBon iy e fan pif ey B

2006/ 089973 PCHHsE:BB@Qﬁ{e@:ﬁB&ééE funcfidn BRASId ﬁmranydb@nﬂnsd By eRrdginthé he
mark to the end i ndi cg’gl ng.no exg,erlence or to qthg: end indic t|n

very strong exPERSTSFERI0B S50l YAINAS dPnfgel PRramsigra dffhEeedipramptery pe OBYfEY
bet ween bofd eﬂ?&ﬁneﬁb@w&ﬁﬁﬂctﬂfn"sﬁ&%@@ﬁ% RagasteANB S méimmnde&roeemm

order to obtain the nean function score or nmean bowel function
i ndex (BFI) orREWﬁ.c%emwaabﬁdﬁtﬁﬁeib}é#mﬂﬁent, Fig. 2 illustrates an
exanple of a circular BFI neter for determ ning the mean bowel
function score. Preferably, a circular BFI neter contains a paper
formw th queski afughgembediment Fihd ietatenan exampbeios apaper Srrmomgcloean be

used for assessing the bowel function index or mean bowel function score. In

15  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

20  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

25  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



nore paraneters which are associated with bowel function as described
above. 10 %p&r uch a circular BFlI neter preferably _contains a
nunerical Scaf'® %ﬁg7n inner circle and a nunerical scaleVBRYPH er
scal e. The nunerical scales are preferably correlated with each

ot her such that a value on one scale is a multiple of the
correspondi ng value on the other scal e3sherein the factor corresponds
to the nunber of paraneters which are observed. For exanple, if
three paraneters are observed, a 15 val ue on one scal e shows the
correspondi ng value on the other scale divided or nultiplied by
three. Moreover, a BFI neter contains a needle or pointer which is
attached to t *}ﬁez@lﬂ% fhie AlstehbErGh 15 BarRRGi e RN RRICRYES Spenade Bp(f?the
circle in order, to Tacilitate the correlation of the corresponding
val ues on the endrrdi¢ating vewyasirens experiense, dnd dividing thipneasurediythd distak@ For
exanple, thre t] ] i ffl i .
ot ccat i on, o e HeB S ARCRER ol p B8 vl by B oRler o obtan
corresponds t chemesh bdwal filrictios scandorkfiién bowelr fasgiondislek BER we BEI3.
difficulti§§; the feeling of inconplete bowel evacuation, for

exanple during the last 7 days according to the patient assessnent,
wherein 0 (215 qﬁraff&ﬁm:&ﬂ}%pﬂigleﬁQFigaE filﬁis{ﬁatéi\ﬁl e_ﬂ:@ﬁxpwf@%&md_ REBFI Betwiefoy
strong; and a personal = judgpent of the patiept_ regardin

const i pati on, YefFrEiTReg the eappayel fiesoppqore Paﬁﬁragimﬁm%ﬁgﬁﬂénqtﬁner

field of a cirgh@iffa ﬁag@ffﬁﬁﬁw'ﬁﬁhﬁésﬁm@\:ow&nih? AR pafibhts h&seésilent 6h Gk €
going clockwi se from0-300 is arranged. On the outer circle (4), a

scal e goi ng clBRRERLERE YHE ATEsTrRieHPYch Bnguzs desaribad phaym
nnor ol rolCe S e ¢ Ralel B R b RS MG ARG pf gk
To facilitate ditle andlacuhgticdscaleon meadéracde. Plos mmnearicglispalesara preferhidyl
R e R e
nunbers of thecormks@hdagdabe theqithies keale Whereindliey fatior aseemmds ethemanber
bowel - functio nof parameters which are observed. For example, if three parameters are observed, a
15  value on one 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.
20
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
25  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



the needl e may be noved to the nunber in the inner circle which is

the result ion 1. Then, the result of question 2

added by nﬁ@éﬁ@aﬁﬁé;needle to that point of the inner BFP@Fémmhﬁ“é
third step, the result of question 3 is added by noving the needle
to the resulting point of the inner circle. As a result, the nean
bowel 10 function score can be seen on-34e outer circle. In other
preferred enbodi nents, the nethod according to the present invention
may be performed with anal ogs scal es as described in US 6,258,042 B
and WO 03 /073 9 3 7 Al which have to be adapted to devices or anal og
scal es as descri bed 15 above. The disclosures of these two references
are hereby i ncgpReL A alj?f}hg@@ %fcﬁ@§ﬁ -line Rﬁﬁftﬁé AR of i s&l1d & tﬂ@fnhé’r%r)éle

t he oxycodone nal oxone dosage forns accord g to the present
i nvention pr ovindkshays theaplye of thednrfes eircl$ @mdaé y 8adp falht@i@ﬁlse cafpplagion, a

prefer ably O negilo d B8fier £3 108U fea 85 G BLSEAN WilPlan®le sl 5851

about 24 hours arter ration a state or
si ngl e dose t ocathumthe piatle.exittbe oerahd péthe peedbe tha:iehen wat’tdowe(lzywhtln érames

oxycodone nal oxone forms ording,.to.t ent inventio
e s nonnte Mg B e e B ARG SR 1 oIS serB SIS et Eoeh funehon
about 2 to abofit nd&iid by be m@%etﬂb@h&mﬁﬁeﬂn&l@@iﬂher&nﬂ&%ﬁcl@fs ted reqiaft 4
to about 5 hours 25 after dnlnh %ratton at ﬁ%ﬁfdé state or of _a
singl e dose todHSHRINt-phitene Fgesa @yrEon2 mAvhafidst By savine thenegdle to that

preferred enmbogliieirihd Rferd@eRIh & Qﬁr@s;kgnotﬁb 281t Bf R 3 is a8iedDyIROViSs

3.5 hours or 4.0 hours for oxycodone ter admnistration at steady
state or of athgdnersiletodbsiesylingporatrithednee irelgbie emresully thy meambowel

pat i ents. 1§ RREELSLEEda) 00H0AST BT EP2000/ 060341 - 35
Cc

enbodi ment su orns conprise oxycodone and nal oxone in a 2:1
wei ght ratio. These preparatlons are preferably adm nistered up to a

total anmount o d nal exone

par i cul ar ly. praiy PRt Sl oo il SR EERAT B Brootbrsphon Py,
amount of 40 nge mxﬁoemlbwﬁh aﬁujog%&cﬂgs aaallegmbéﬂamaﬁ 6358642 BPaai Wiabl y
the dosage for 5@/8%%5 Asl shlglp 1[1) rv?:)ttl) gaad%p%d der\t?ceg for a%)ét o%osgﬁes asadggcribed

15 above. The disclosures of these two references are hereby incorporated 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

20  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
25  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 tyax
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



40 mg of nal oxone and nore preferably about 40 ng oxycodone and 20 ny
nal oxone. formpreferably rel eases the active agents in a
sustained,xnsﬁggﬁggﬁt and Pndepende%t manner from a subgFEﬁF?@ﬁhﬂp4l
non-swel l able diffusion matrix that, with respect to its rel ease
characteristics is formed froman ethyl 10 cellul ose and at | east one
fatty alcohol. Preferably, or alternati3®ly, the oxycodone nal oxone
dosage forns according to the present invention provide a nean tl
for nal oxone- 3-gl ucuroni de at about 0.25 to about 15 hours, at about

0.5 to about 12 hours, at about 1 to about 4 hours or at about 15 1
to about 3 hours after admnistration at steady state or of a single

dose to human epEddigettSudd dSR! hins PR SHRbEME Snd hdloRRE iP4 @:ﬁ%ﬁ@
f 0.5 hour, 1 hour

enbodi ment the dosage form provides a nean t,"ex o :
or 2.0 hours frtonEicexprpargiops exeunrefpiably adminigtered uprtod total ampent 0480 mg

t ead t at i . . i .
oL endy S oo RO PR BRI USRS, Bl
oxycodone 20 aswh Adl pemnaionsugto2mianmeenidit4Omeg oxycoddne sed PO elgarm bk ysr

are preferably. adginistered u to a total amunt .of, .80 oxycodone
and 80y ol o BRI ol e et PR R o0 PR AT OdBRE
ad(T ni ster SiJC#Dﬁ'gbfﬁil&ﬂﬁkd ahdmfeprafgtabiyeaboafmd gog]fcod&er@daﬂmgodone
and 20 ng nal oxqQne p . Prefer t he dgsage form conpri ses
appr oxi mat el y nag‘é‘oﬁﬁe'é’i‘* d@%ﬁé&f&?ﬁegﬁg’}lyﬁﬂﬁﬁsgfe ﬂ%BYeo‘i&'GWé i epstanes,
preferably abomyadhdt 8 iAGepRdnP AN &ofh LZRbHEnRARY a¥eERellabhaiiffesage
formpreferably rel eases the active agents in a sustained, invariant

and i ndependeniatiigibaty with rapegt o5 elgase Charpsreripties is Souerer Aismeangth¥lusi on
matri x thafg WdiliosEsRes leakQnk Sy flgpgee characteristics is fornmed
from an ettyl cgl}ufose and at ?ggst one fatty al cohol. WO

2006/ 089973 PCT/ EP2006/ 060341 -36 Preferably, or alternatively, the

or i o an moant SRR, 85 EELAAaR bt o ERR ool A

provi de an nmean va Xycotone o

about 200 ng- hpmienvinvelimntpr@ade amgedw tl, formabdxond-3-Gheurngide/atrhhout@R & to

preferably about 15 hours, at about 0.5 to about 12 hours, at about 1 to about 4 hours or at about

15 1 to about 3 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 tim,, 0f 0.5 hour, 1 hour or 2.0 hours for naloxone-3-glucuronide
afler 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

20  and naloxone in a 2:1 weight rafio. 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

25  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 ethy! cellulose and at least one fatty alcohol.



5 about 400 ng-h/nmi to about 550 ng-h/nL and nost preferably from
about 450 =Nl o about 510 ngh/nmL. Preferably, the mean AUCt
val ues forv@§§@%§%ﬁé refer to an oxycodone nal oxone do§§H£F@8W%%“I
according to the present invention which conprise 40 ng oxycodone or
a pharmaceutically acceptable salt thereof and, e.g., 20 ng nal oxone
or a pharmaceutically acceptable salt i3mreof. The above val ues 10
relate to single dose adm nistration or steady state adm ni stration
in healthy human subjects or patients. In a preferred enbodi nent
such dosage fornms conprise oxycodone and nal oxone in a 2:1 weight
ratio. The dosage formpreferably rel eases the active agents in a
sustai ned, invariant and i ndependent manner froma substantially
non-swel | able diffusion matrix that, with respect to its release 15
char act eri st i cBrefesabli pheltprpatiyaiyathe exyoponsataloxbrsséosagedforms dceerdingdn the

fatty alcohol . fap, ﬁ%&ﬁﬁﬂ@ﬂcﬁddk%%é%ﬂ%\éﬁé\i@% néi"g‘{x"ﬁ%‘%%% gi—‘ %cjroﬂgldo%gt}pﬁL

present invention conpris l'ess t
phar maceut i cal ¢nyabewt@8p mgihimel sndhout 3 et/ mLith ebout 00 ngAEL, wekaerslefably

the case i £ sonyt bl e Riounnel S S v BB podeSag dep™
oxycodone and dfp-Wmlab abalt SxOnghatie Pasiefbiystheseatkah FEEC1Balies &f aRjdodénead

and 4). These al ues rel ate %gai n to si.ngle do%e adtgi nistration or
steady state S8 TPYEOLEIC pAIOXGRs oFags T RCEBE e PIFenh AHvERiADs

25 Preferably, which b8 aA0InEdcoddhs oPX yﬁ&ﬂﬁae@ﬁéaiy%%%bmg%ﬁo@m

according to the resent invention provide an nean / oxycodone
val ue for oxycwo%fgmsﬂaloawe o3 @tphanagepticakly acgpptalie sabidhereals Thberervalues,

pr ef er abl y;iab dBindsBati i) adthifks 2
pr ef er abl yw']?r g?hfaéeg)tgﬁitﬁgiéﬁ =Fllg- h/ %ﬁcﬁé&ﬂ{é{ga bsct)%gam V\ng%%(ﬂjlsgg@l?hgnan

PCT/ EP2006/ 0608hjtcts o8patiegts/ Inla praferederobatiment gech doségetfermscogipnigt e dose

adm ni stration . m_ni. f i

subj ccts or pary e ARtudbEhEin P2 R R oAk ddpliBlrh B Blenpes

conpri se oxycatieadivangensinasnsteined) isvadiarit ane iglopendedtintennéirfednenabl y t he
substantially non-swellable diffusion matrix that, with respect to its release

15  characteristics is formed from an ethyl cellulose and at least one faity 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
akout 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



dosage form conprises approxinmately 40 ng oxycodone and 20 ng

nanxone.Tgﬁ)§mgaggge formpreferably rel eases the aCti§¢Hﬁ$ﬁ§%§§hp a

sustai ned, 1nvariant and independent manner froma sub

non-swel |l able djffusion matrix that, with respect to its rel ease
characteristics is formed froman ethyl cellul ose and at | east one
fatty alcohol. 10 Preferably, or alterq8#td vely, the oxycodone

nal oxone dosage forns according to the present invention provide an
mean AUCt val ue for nal oxone- 3-gl ucuroni de of about 100 ng-h/niL or
about 200 ng-h/nmi or about 300 ng-h/nL to about 750 ngh/nL, nore
preferably about 400 ng-h/nL to about 700 ng-h/nL and nost preferably

from about 50@g-Rani) The dbBvéPauds 8@ 1M EREIE HoscRUREBERMbY or §1BRF PR AN

AUCt val ues for 15 nal oxone-3-gl ucuronide refer to an oxycodone

nal oxone dosacpslripistRtion dbhenlthy hwpan subjectsos petients; naprefegrd wpbediment such
i 40 - )
conpri ses r@)s&ﬁ%gggsﬁfg&%ﬁgi:é% ;ixoﬁbééﬂg%ﬁ Htﬁ}lb%le L¥a Zﬁ%ﬁ[ﬁ@{t%c@ Pl%?ér%ﬁl% the

t hereof and, e.g., e or a pharmaceuticalTy accepta
salt thereof. dosegedboweomprisseappretinnelt4d mg ogicedahesed 38 migrakixone. Then

or steady at 1.0] th i |t n_subj ects
pati ents. ﬁ% éﬁﬁ%%$§#$é%%%%%%%ﬁ%%%yﬂgﬁ%ﬁgg%gﬁgggégﬁgg?génggé%??%e
oxycodone and inddpendepembsned fidmla substgitially abr-swelBBbif dffadddrymadiie thaogidge

form conpri ses_appr,oxi mat el y, 40 .0xygodo and 20 al oxpne. The
dosage. for m priEHEPLEH FIeAe SUECIERECSE (3Red @St celldse A5 srdést one
invariant and fairpeilegindent manner from a substantially non-swel | able

diffusion matrix that, with respect to its release characteristics
is formed froman ethyl cellulose and at |east one 25 fatty al cohol.

Pref er abl yyg Orlilr@fe}a%[ﬂ oF ivRdarively e 9%;\/&9&!&3@103@15@&8&5% A5G TS the

according to the présent invention provi mean AUCI / nmg nal oxone
val ue for nal axessetiBventior powideao9ran PEIC e 66/ oBoeus3-ghggronide of about

g wour 9n 0o of g b g ABAH 8 Ry MK e PrBAL20L
t o si ngl e dosemore preferably about 400 ng-h/mL to about 700 ng-h/mL and most preferably from
about 500 ng-h/mL to about 600 ng'h/mL. Preferably, these mean AUCt values for
15  naloxone-3-glucuronide refer to an oxycodone naloxone dosage form according to
the 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-



adm ni stration or steady state administration in healthy human

subj ects or, . In a preferred enbodi nent such d

COH%FISG oxf%%@one and naloxgne inab 2:1 weight ratlogéfﬁﬁyiﬁ%%ﬁal

t he dosage form conprises approximately 40 ng oxycodone and 20 ng
nal oxone. The dosage form preferably rel eases the active agents in a
sustai ned, invariant and independent nedther from a substantially non-
swellable diffusion matrix that, with respect to its rel ease
characteristics-is formed froman ethyl cellulose and at | east one
fatty alcohol. 10 Preferably, or alternatively, the oxycodone

nal oxone dosage fornms according to the present invention provide a

mean Cmex val ugué@bni@xyEAeE i h/Abast to‘fabaﬁtlststngtmaﬁpgﬁefér%lp%dﬂm

nmore preferably of about 20 ng/nlL to 40 ng/nmL or nost preferably

about 30 ng/ niigWmiysgto Amuhd) pah/mbrmg.cFhgabpye valeesaelatedn siasle dosd ues
for 15 oxycodopgnih&fr@iontd st%Q \)23%9 QARG 5% AEAH %f Slfl éd@or tlents. In

according to the present ntion whl ch conpri ng oxyc done ot
a phar maceut i capieferegd @mpo@lmeet wigh dosaghforme éorapride ogyogdonezamdmglomiednane

or a phar eu AGC e

el atb to o ot SRl PRI S Bblegh REFESp i pe BB B I o
in healthy hummo@mbp&d:ﬂ@n@makmabmee‘l’ﬁ&oség& fmrppmfem‘oﬂseﬁleaﬁdmhh dcend
such dosage forms, 20 conprise o odpone an al oxope in .1 wei ght
ratio. Prefer atfiYSthaSE emV%‘?%{ﬁ? % P I %&%ﬁ%}?f@%a" 0
ng nal oxone. Thavdliabla defifsamhatietiag, &bihyespealt@ﬁmkabdr@aaa@tdnymagﬁ,ﬁhédI n
a sustained, ipvariant_ and. i nde(fendent manner froma substantially

non- swel | abl e HiPPeRshshoshyiase and 3ikest apedoitvialegheket to its rel ease
characterigjics is formed froman ethyl cellulose and at | east one
fatty al cohol. 25 For oxycodone nal oxone dosage forns according to
the present i nRreferabd og @%ﬁfﬂ#@ﬁhg‘fhe ogyeodenensloxongdpsags oo ansorsingfo the
phar maceut i cal I eo I
Oxycodone oy rXseﬁFﬁ%Hﬁ%Q Eov?@é 4 m&aﬂxf(ﬁrﬁu Izalu%%aﬁ oﬁg@onf%ﬁou‘f 3 n%ﬁ:%” 53
2006/ 089973 PWOEWM%&];)refcrably of about 20 ng/mL to 40 ng/mL or most preferably

of about 30 ng/mL of about 35 ng/mL. Preferably, these mean Cy,ax values for

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

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



-39 the case if 20 ng of oxycodone and 10 ng of nal oxone or 10 ng of
oxycodone of nal oxone are adm ni stered (see e, ex 3
and 4). g‘%}??@ﬂf”{}% or alternatively, the oxycodone nal ngﬁ%m@“n@%i
forns accordl ng to the 5 present invention provide a mean Cmaz val ue
for oxycodone of about 0.125 ng/nL ng oxycodone to about 1.25 ng/nL
ng oxycodone, nore preferably of about-5 ng/nlL ng oxycodone to 1
ng/ mL ng oxycodone or nost preferably of about 0.75 ng/nL ng
oxycodone to about 0.875 ng/nL ng oxycodone. The above val ues relate
to single dose adm nistration or steady state adm nistration in

heal thy human subjects 10 or patients. In a preferred enbodi nent such
dosage forns cmgeﬁgesﬁz%ggpgﬂasd&ﬁ%d m@}n%@ﬁﬁokdhe%r £ Jng/xﬁ'ogi?éodfﬁetanas
Preferably the dosage form conprises approxi mately ng oxycodone
and 20 ny nal OB REN W%G@ﬁg‘@ﬂm@ﬁﬁﬂﬁﬁe@ﬁ@mh@la@d%s the active
agents in a sustained, invariant and independent manner froma
substantially non-swellable diffusion matrix that, with respect to
its rel ease cthﬁambéjr, ios dltarsativsly ] the bayardehefnatompamdastge/forroedccoidogeo thed
at least one fatt eferahly, or Itern tiv

oxycodone rial oReird! RESRR Proyiine Sedran vibe Bt oREORs el bde ne
pr ;)VI de a geamngiﬂkyoodbnbetofabéutnmsmgﬁﬂEn%-cg&MﬁQﬁhhdiépﬁferﬁd@pui abbt 0.5

pg/ m. to about 10 nore_ preferably qf about 40 m__to 90

pg/ nL or nost a%mgeﬁag rygpigpede 1 35@& mSGX}SC@ﬁﬂ‘Le %fmogbaﬁﬁferg%v Rt 0.75
Preferably, thgs "i?@xy@odon\é% bt 0898 ngﬂqﬁggiﬁoﬂ&{ee’[hé &oPélvalues relate
oxycodone naloxone osage forns according t present_ i nvention

whi ch conpri setomgiﬁgd%s'(mﬁﬁéhmorétea%ﬁr%e@amﬂ@a mrymd@elé‘mfalmaé suhipats
thereof anfh e anen%g IHE pfiferiUbofimedt Jﬁ@ﬁﬁ&ﬁggfbﬁg d;.%%?ébtdam dnd
e ose m

salt thereof. ove va ues relate to sin nfstration
or steady st atl@lta@mam a2l pteight rétio. Préfeably ﬂlhﬂosagmﬁ:mb;pgsqsgppmximately

tient
bxycodone and HEPEEHeaRH R A Bhoe PP A5 AE R e e PR .
form conpri sestiapagenssi 111ratsmdtgmét0 mvgnmymbnldmnmmﬁnemrmad abeatiallye

dosage form preferzlbwé ﬁ% easesmtglt t|ve q[ er%tsll n sutst L ned,
i nvari ant and l?w IEH S101 matriX inat, witll respec 11§ release ¢haracterisiics 1s

15  formed 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 Cpyx 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

20  preferably of about 60 pg/mL of about 90 pg/mL. Preferably, these mean Cnax 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

25  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



WO 2006/ 089973 PCTI EP2006/ 060341 -40 manner from a substantially
non-swel l able diffusion matrix that, with respect to its _release
charact eri A9 YN0 ned from an et hyl cel |l ul ose and abP CTEEPO/ 5
fatty alcohol. Preferably, or alternatively, the oxycodone nal oxone
dosage forns according to the 5 present invention provide a nean Crax
val ue for nal oxone- 3-gl ucuroni de of aboag-2 pg/nlL ng nal oxone to
about 4.5 pg/nil, ng nal oxone, nore preferably of about 3 pg/nL ny
nal oxone to 4.5 pg/ nL ng nal oxone. The above values relate to single
dose admi nistration or steady state admi nistration in healthy human
subjects or patients. In a preferred enbodi mrent such dosage forns
conpri se oxyco . %fﬁyﬁ! : . y
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formed from an ethyl cellulose and at least one fatty alcohol.

R

15
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 tyax
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

20  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

25  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



adm nistration in healthy human subjects or patients. In a preferred

enbodi nment age fornms conprise oxycodone and na |
2:1 meightv%g%pgg %ﬁese WD 2006/ 089973 PCT/EP2006/06034§8§@%%WM%mﬁ1

preparations are preferably adm nistered up a total anmount of 80 ngy
oxycodone and 40 ng nal oxone per day. It is particularly preferred
to adm nister such 2:1 preparations updlt-o an anmount of 40 ngy
oxycodone and 20 ng nal oxone per day. Preferably the dosage form
conprises approximtely 80 ng of oxycodone and 40 ng 5 of nal oxone
and nore preferably about 40 ng oxycodone and 20 ng nal oxone. The
dosage form preferably rel eases the active agents in a sustained,

i nvariant and plpSaRmeaRHefeRBRdmini&8Red u Hﬁﬁéiﬁaﬁduﬁiéﬂsoﬂﬁg‘o%dné%&

diffusion matrix that, with respect to its release characteristics
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according to the present invention pr e an efficacy a
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Tol erability CrEpeRfioB6lbdse ehdrict@atibL isimel FloftOar dilty] S8llRose ah@at/east one
numeri cal anal ogue scal e. Anot her paraneter that can be 20 consi dered

is preference aleglhqlt enance (oxycodone/ nal oxone conbi nati on) or
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study nedication wusing a 0 to 3 NAS (1 =titration/m-in, 2 =

mai nt enance, 3Preferably oe tléaraatively, theokyqodenayializane desegsbrmnaccerding to the

efficacy, tol eﬁr@&'njt fn%’nt%ﬂ%r@;@ef a0 sy mﬁ)ilﬁ% ol ﬁtjilcﬁg%d by patients as

equally good as the efficacy and tolerability of preparations that comprise the same
amount of oxycodone, but no naloxone.

15
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

20  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
25  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.



25 can then be perfornmed in accordance with the invention for the
groupi ngs dose ratio of oxycodone and nal oxone, absol ute dose of

nal oxone amtP AB¢E¥0te dose gf nal oxone given the same PCT/ER2006/ 060341
oxycodone/ nal oxone rati o. WO 2006/ 089973 PCT/ EP2006/ 060341 -42

| none enbodi ment, the present invention provides dosage forns of
oxycodone and nal oxone that in terns of2 efficacy are ranked good or
very good by nore than 50% of patients and preferably by nore than
70% of patients if the above nentioned NAS is used. 5 Additionally
or alternatively dosage forns in accordance with the invention
conprise oxycodone and nal oxone and in terns of toler abi i ty are
ranked good oryv, HALTapsly |y
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40 mg nal oxomgseper day. It is partl cularly preferred to adm ni ster
such 2:1 prgparations up to an amount of 40 ng oxycodone and 20 ngy
nal oxone p day. Preferably the dosage form conprises approximtely

80 ng of oxycopeditomne oﬂaitmtﬁélyrmbagéqa@swa@aﬂiaﬁww}pfheﬁ@fea@ém/coﬁi@wé
40 nmg oxycodone and 20 nal oxone. The dosaﬁl\f1 form preferably
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respect to its release characteristics is fornmed froman et
cel | ul ose and #e ab@@smen@ﬁ@edﬂ%s;s used dn a prefapdrmbpdiment ?lchdpsage forms

alternativg]y, he

present | nosnt SR PR S R {350 TRERGRABehlnt Oh ey

of | axative |mmlycmhquas‘edadt1m ta a potelparoabi oi$0tmipexycodmeiasé 40 oygl v

oxycodone but t nal ox as_ constipation.are

typical side e‘?a?%’%f’flg P%‘f"%éﬂg'it ikt C&}%&%ﬁr"éﬁ’% r"’ng"“‘mster Stich 2: Prepardrictis 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
15 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.

20  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
25  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.
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consti pation. WD 2006/ 089973 PCT/ EP2006/ 060341 -43 Laxative
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with the invention fromthe patients' reports. In one enbodi nent of
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enbodi nment resent i-nvention provides dosage forns of” oxyco
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35% or at | east, 40% .  The sa shaqu app al so for the S
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and 40 ng nal axXepasatipss ingegordpreeivgthihe invenfionrs propided by pxegpiel.

adm ni ster such 2:1 preparations up to an anount of 40 ng oxycodone

and 20 ng nal oxone per day. Preferably the dosage form conprises

appr oxi mat el y B@nagmbbdioeyt; tegmesentrioveatomprovidesdrsageoiamsefbxyendene and

preferably naloxone that provide a reduction of days with laxative intake by at least 10%,

15  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

20  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
atout 40 mg oxycodone and 20 mg naloxone. The dosage form preferably releases

25  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.
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constipation and laxative intake and that at the same time do not lead to significant

withdrawal symptoms.

15
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: [ am
anxious; I have to yawn; [ am sweating; My eyes are watering; My nose is running, I
have gooseflash; I am shivering; I feel hot; I feel cold; My bones and muscles are

20  aching; I am restless; I feel sick; [ 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 =little”, “2 = medium”, “3 = strong” or “4 = extreme”.

In one embodiment SOWS are recorded during the first 7 days of a maintenance
25  phase. The total score (= sum score) of the SOWS items can then be calculated for
each patient and day.
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2006/ 089973 PCT/ EP2006/ 060341 -45 |In one enbodi ment, the present

i nvention provides sustained rel ease dotage forns of oxycodone and
nal oxone that do not |lead to substantial increases in sum scores of
SON5 in a clinically relevant extent and that therefore do not pose
safety concerns in patients or healthy human subjects. In a
preferred enbodi nent such dosage forns 5 conprise oxycodone and

nal oxone in a [Riche %b&ﬂ?neﬁﬁﬂie%res@ﬂi%&%nﬁéﬁﬁ@hﬁ&d RRGinad ﬁlea@é Gﬁs@é@ﬂahﬂs of
adm nistered up to a total anount of codone and ngy

nal oxone per daycodone pad prdpsone thapde 90t|é¢3éﬁ‘é$¢t§ tiad IngeEReses 1@@@1& seqyespf2: 1
reparations

prep ‘ﬁb%@%Q%llﬁﬁagwaelgeg&}t%%eﬁ‘iganﬁ’fﬁﬁ?ﬁfé&@&e ﬁ@ﬁo@ﬁbsg%lfé}?'c&%‘c%@

per day. Prefera t he orm conpri ses approximat

oxycodone and in@ateptodr hwallﬂmdoman:s@b}enw Inmp@fqmdfemba@mcnamhﬂowee fcgms
oxycodone d f e S
the acti veaslzjtgecﬁ)?n Y Q’gj %mril-é Sx‘lgl(r%\ﬁligfglﬁalnvt%gﬂ téaiohgg%gﬁla%ﬁ{a E!”r?rsmfjﬁriﬁer
from a subst angrefetdbly athiimsmakih@hd: e tadalfatrieahicot Sﬁmig"dmycdsdmb andvki g
respect to its .rel ease cg@racter t| c

df et hyl,
oD st and TIOHORS BT Rt Rt Pk Bl S Bp i eer | miebuHf RSP

of the presenttoialuRidhaiQT 40 Meadx§Sodode BXY/TORE REloRE PP ALy, PRESEES tHeor B
preparations that preferably, or alternatively, are clinically

acceptabl e i rAosagerferm Formprses rpreEmagltsne el fyredosg apd 42 mg of! Taloxone
di arrhea. fpr éﬂ%&ybfé@éﬁlﬁ§%o& BE iy B&5Eoné Mmgﬂm%eaﬁwo%@ge%mt

can be considered as”an O untoward” nedi cal occurrence Iin a patient

or clinical i mre@tabbanelegws shesictieq agenld i & bustained dinsarppntandeodapendent
product, incl Ll-qéﬂ}x%r Bhﬁ est&?staerg{éﬁ%w{ﬂ E\Qﬂﬂgﬁ%ﬁﬁ é’trﬁ&gver grvhh%e ¥teto‘i"ts

causal relatlons e eve
as di arrhoea auebasal céxsmctfenad:s xmaawfadnamdthghcalluiasmmﬁledﬁme fdtlerdiqohol

detail in

15  Yet another embodiment of the present invention relates to oxycodone naloxone
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
20  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

25  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



exanple 1 which in this context is not to be construed as limted to
t he specifi reparation tested. Elicited opioid-typical adve
events arewﬁ%%gﬁgggéd to be nausea, enesis, sedation, épﬁpmmsmmn41
reactions, as identified in the Medical Di ctionary for Regul at ory

Af fairs WD 2006/ 089973 PCT/ EP2006/ 060341 -46 (MeDRA). Elicited

nal oxone-typi cal adverse events are comgddered to be abdom nal pain,
cranping and diarrhea with the definitions applied as laid out in
MeDRA. Severity of such adverse effects can be neasured by a sum
score which can be 5 cal cul ated by assigning scores each of the
above- nenti oned adverse events that occure during e.g. the last 7
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of 3, if the adverse event is severe. This means that elicited
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adm ni strati on of an oxycodone only dosage form

It was surpisingly found that the inventive preparations during a maintenance phase,

i.e, during steady state provide reduced severity of elicited opioid typical adverse
15 events compared to an oxycodone 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

20  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.

25
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
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i ncreased pharSiatSRiHesE;R ﬁQPgﬁﬁ?%ﬁﬁyﬁﬁ Wﬁloxone. This is inportant
as it shows that food will not have a detrinmental effect on the

anal getic efficacy of the inventive preparations. 20 A food effect
will be obser vée apptherfenbodiment ebike Ressent inygptignaelates toepspdone maaxencg h
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out si de the 90A) i"‘oequi va s
and tm . One veffecof det ermi ni ng

In accordance with the invention a food effect is determined by measuring
pharmacokinetic parameters such as AUC, Cmax and tms, which are determined in

15  healthy human subjects or patients after single dose or steady 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 tmay. 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



a food effect is described in experinent 3 which in this context is
not to be 25 as limted to the specific prepagation tested.
In a pref e%@%’%éb:ag%’ai ment dosage forns show ng no subst%‘ﬁf@%’lﬂeé’%iﬁ?
ef fect conprise oxycodone and nal oxone in a 2:1 weight ratio. These
preparations are preferably WO 2006/ 089973 PCT/ EP2006/ 060341 -48
adm nistered up to a total anmount of 8X8w oxycodone and 40 ny

nal oxone per day. It is particularly preferred to adm nister such
2:1 preparations up to an anount of 40 ngy oxycodone and 20 ny

nal oxone per day. Preferably the dosage form conprises approximtely
80 ng of oxycodone and 40 ng of nal oxone and nore preferably 5 about

40 ng oxycodonginffsredd ufbo AAA4RRANt oFRO nflOSEBEIhE bR A RE ARRRENE per day. .
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oxycodone: nalpusomaced and longer lasting for the inventive dosage forms than for naloxone, as

would be expected. Such dosage forms are particularly suitable to prevent abuse of
15  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, ie. good analgetic efficacy, good

20 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
25  precipitates withdrawal symptoms in oxycodene 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



25 precipitates withdrawal synptons in oxycodone dependent rats.

G ven the s of the 2:1 ratio with respect to

above-descﬁﬁg% E}Ep')%?émeters it is assunmed that in V|em/%§$¢¢gm%%:glof
exanple 5, preparations in accordance with the invention will also
precipitate withdrawal synptons in opioid dependent human WO

2006/ 089973 PCT/ EP2006/ 060341 -49 indi4d-duals. A surprising feature
of the 2:1 ratio is that withdrawal synptons are actually prol ongued
and nore pronounced for the conbination product despite the presence
of oxycodone. 5 In a preferred enbodi nent dosage forns having the
capacity of precipitating and prolonging wthdrawal effects in

opi oi d- dependetiividaBNS sGPFInE KANAXYCHRE 21 Qatdyid thad MiBHARE! dyfhpfomd ake
weight ratio. Preferably these dosage forns can even prolong the
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symptons in  afdiGlSof okhERenPr €Parations are preferably adm ni stered
up to a total ‘anmount of "80 10 ng oxycodone and 40 ng nal oxone per

day. It is particularly preferred to adm nister such 2:1

preparatio ot

per day. Pref era%?fgﬁ?%%osag&et dégarg%g%r%énéfgﬁgg{ﬁg "%‘r tigtr;}ggmﬁ ﬂtﬁé ng of
oxycodone and préldnging ofithdawakefifeetsan dpioid-deppridehictminny cabprise oét@cddgne and
oxycodone and 2 nal poxone. Th form pref erabl reIe he
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respect to its yrelease characteristicgs is for froman et

cel | ul ose and #igtsAb¢seprrparatippsarg prefisehly administeredap fa&ﬁ@e&m’aﬂlmf B0

invention jel ahesxi@abiemdud ﬂén&éﬂéb@éda?ﬂ&s‘ﬁﬁrtﬁﬁféﬂ%?&&?e&% E&kmn?s@ler
the invention for human 1 ndividuals and‘g.partlcu arly patients which
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i ndi cated for %yeat r?reg%t ylg]? dS%%S’?g nail \F%és ?%ogﬁ?agélgs@é%r@&oh%ﬁ%ﬁe ok
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naloxone.The dosage form preferably 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



treat elderly patients with the aforenentioned hi gh amounts of

oxycodone. 25 the preparations of the present | { can
be used ford,_(?rea é#%ﬁ't of opioid naive individuals and/ %&’Eﬁ%é@{&?/ﬂ?

patients in amounts of 80 ng and up to 160 ng oxycodone if nal oxone
is present. This particularly applies for the oxycodone: nal oxone 2:1
rati o. Thus, the present invention provitdes al so nethods to treat
noderate to severe WD 2006/ 089973 PCT/ EP2006/ 060341 -50 pain in
patient groups which so far could not be treated with conparatively
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the severity oih aalokgiddenk:nadedonx eavie df 21l cal adverse events. As has
been al ready nentioned above, it has been surprisingly found that
sustai ned 15 rel ease preparati ons of oxycodone and nal oxone can be

obt ai ned that mldneeibedimeddthe plfeﬁén@hﬁsﬁno@r}aaie@mé ﬁ@tdfl’dﬁsa@@ﬁb}ms
treatnent, i.e. up, to 24 hours, show i nprovenents _in
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function, (3) @ﬁ&ﬁs@ﬁ@é}’q’@ﬁ’ﬂe 8 I@}c’éﬂm for providing agdmpenved FFQ?\FHE“ profile,
signifi Canfd Y i eehﬁ'x:%\@&iné HRRGHAAT sthi, dﬁlﬂhﬁfaqoﬂ“atrgﬂfcﬁ}ﬁ‘@l)f s%w%%ﬁs in

patients and heal t human subjects, (5) al oW for reduction” of
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events such as, et show a food effect and (8) are
likely to precf%#%5§§$ﬁm'%%%§ga synptons in opioid addicted

i ndividuals. Experinments 1 to 6 clearly show that particularly

oxycodone nal oK Oﬂas Hetn Ara 35’ Im%rrlltloned above, it has been surprisingly found that sustained

15  release preparations of oxycodone 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 particulariy 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



wi th a oxycodone: nal oxone ratio of 2:1 are suited for these

di fferent ._The 25 experinents also clearly establish that
the 2:1 ra?ﬁ%B§%&%§?codone to nal oxone is particharIyPgﬂFgﬂgwngbr
achi eving the above objections if preferably 80 ng of oxycodone and
40 mg of nal oxone are adm nistered per day. In an especially
preferred enbodi nent the 2:1 ratio dosayyje forns are adm nistered at a
dai ly dose of WD 2006/ 089973 PCT/ EP2006/ 060341 -51 40 ng oxycodone
and 20 ng nal oxone. This ratio seens to be the optimum for achieving
t he above-described effects in conbination. In a further preferred
enbodi mrent the inventive preparations may conprise 40 ng oxycodone or
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agoni st, i.e. oxycodone, as well as the antagonist, i.e. nal oxone,
are always released in predeterm ned percentages and that their
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15  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

20  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

25  method for titrating human patients with a sustained release oxycodone naloxone
formulation. The first step of this embodimént 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



Hence, the dosage forns according to the present invention are al so
suitable for a 25 method for titrating human patients with a

sust ai ned Wquﬁ%/%”%?ycodone nal oxone formulation. The ?‘F?"E]fzogﬁ(ﬂé??“bf
t hi s enbodi ment conprises adm nistering to a human patient, e.g. on
a tw ce-a-day or once-a-day basis, a unit dose of the sustained

rel ease oxycodone/ nal oxone dosage forige .as descri bed above and in
the foll owing WO 2001089973 PCT/ EP2006/ 060341 -52 paragr aphs.
Thereafter, this enbodi nent includes the further step of nonitoring
phar macoki neti ¢ and pharnmacodynam c paraneters elicited by said
formulation in said human patient and determ ni ng whet her said
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active

in the patient. Thereafter, the administration of the dose of oxycodone and/or
15 naloxone in the sustained release dosage form according to the present invention is

continued, e.g. on a twice-a-day or once-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

20  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

25  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



conpounds show equal rel ease profiles, independent of the absolute
anount pre h an i ndependent rel ease behavi or provi w de
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agoni st/antagonist ratio is known. Thus, it is possible to
confortably adjust the dosage for eachsindividual patient, either by
a step-w se dosage increase or, if WD 2006/ 089973 PCT/ EP2006/ 060341
53- f necessary, a step-w se dosage reduction. This ability to adjust
the dosage for the individual patient is extrenmely useful froma
medi cal point of view The sustained, invariant and/or independent
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According to the present invention, sustained release of oxycodone ora

15  pharmaceutically 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

20  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
25 pharmaceutically acceptable salt thereof and/or naloxone or a pharmaceutically

acceptable salt thereof after 4 hours.



bet ween 25%to 65% preferably between 30%to 60% nore preferably

bet ween S%glggéggﬁand even nore preferred between 40%%?“*3%39:?/08?341

oxycodone armaceutically acceptable salt t her €

nal oxone or a pharmaceutically acceptable salt thereof after 4
hours. WD 2006/ 089973 PCT/ EP2006/ 060341 -54 O her specific

enbodi nents of the invention relate to 3osage forns that rel ease
between 70%to 100% preferably between 75%to 100% nore preferably
between 80%to 95% and even nore preferably between 80%to 85%

bet ween 85%to 90% or between 90%to 95% of oxycodone or a
pharmaceutically acceptable salt thereof 5 and/or nal oxone or a
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gi ven time, berbpeeaceutically aergntablgmalpthpreatinfire Shemgased at pH 1.2 and
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Basket 20 Method at 100 rpmin 900 m aqueous buffer), is 20%
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| ess. The sane applies muratrs nmu oxone
dosage form are designated as retard formulations, sustained release formulations or

prolonged release formulations. According to the invention, the release of the active

15  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
20  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 muiatis mutandis for naloxone. A release

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

25  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.



value at a distinct tinme point is typically based on the average of
five measurenents. 25 Further, according to the invention, the term
"sust ai ned &1’ é%%gmrefers to the release of active cdﬂ%%%ﬁ%@m¥$%h1a
medi canment over an extended period of tine. It does not inply the
controlled release at a defined place; therefore, it does not nean
that the active conpounds are either y3leased only in the stomach,

or only in the intestine. W 2006/ 089973 PCT/ EP2006/ 060341 -55
According to the invention, "independent rel ease" neans that, given
the presence of at |least two active conpounds, a change of the

absol ute anount of one conpound does not influence the rel ease
profiles of the other conpounds so that the release 5 profiles of the
ot her conpounds are not changed. For dosage forns or fornulations
accordi ng to tAesordingtetthomvention, "andependepianidesst meansdbal.cgivanthe pussenceof

i ndependent of_,; I | : ' , r
of the produch§%E§F§?gégfgﬁﬁg&%%ﬁ¥?ﬁ§§%%n e%%éﬁ%%ﬁFﬁgh ar $&§%ﬁ ?es
to the aci di c doangat, influeace the relgrsk paifiles of the bthel benpovetiessthatihaofeichse or

rel ease behavi Qr.Jis fiped as the cha of e.release of .the .

ot ve: 10 oDt ot B pRREPReleAF1 B CheRe ¢ ok Ay BRs RerokmuaiS of
each act :c ve hc Qitperding to ftelieaatsh ﬁﬁm{ﬁ diﬁdpénﬂexﬂeﬁ];éaslla béhaofor Ld'iﬁc(ijdpeﬁc&ht of |
anount of the actjve coppound. The rel ease profile na e determnm_ne
by known testst.eP#IéfP@Fafg]fD Vﬁlcgﬂé“ kpdimegiredny °f§?ﬁﬂf9‘}é11°88%13‘&96??&?f % om
a sust ai ned r gjreRRpdnas ?ﬁ{ﬂ ARl RE &Yk Aadic Pingb e, RapkBlalued @ 7. The
Met hod accordi%n% tngSPﬂEZ pI9| 1%%‘? pH 6.5 Wi th HPLC, Eg this
nmeans that theeleaseaneidle of riqapebebpvigiiy delrsdas Sissbangsef therrelgpse of the active
oxycodone/ pal - i b bl w6, Y-

does not 1@? f %%? ?Igdr)nﬁ?jhgl?et %ﬁﬂ‘él\é%%rres%%g’dl ngﬁlgrg@g%}tg? ?ﬁﬁ%&r}%ﬁé&ﬂﬁ
sane fornul at iteleased powridediim pergertPofithe o) endarief teacvemympalimkone. I n
particul ar, independent release is of interest if the release profile
of preparations having substantially equal conpositions is conpared.

Prepar ati ons Ofhestlesdeqnéfilakday be depamhinabiyplaiini tests, Reaferalolyy f the redsabe of the

anounts of the active co unds but are ot.herw se, .
ac%ve compouné? fcr)om a sustzliimeda reﬁzase tjgnnlmt“lson is determined by the Basket

15 Method according to USP at pH 1.2 or pH 6.5 with HPLC.

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

20  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
25  basically the same with respect the components of the composition which essentially

influence the release behaviour.,



25 basically the sane with respect the conponents of the conposition
whi ch esseny| j.nfl uence the rel ease behavi our. WO
PCT/EPZOOGS%%g%Q%BW#SG E.g., if the above-nentioned pre%gﬁgéggﬁg&é}e
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, q¥ovided that they have the
sane total weight, will provide for the sane release profile for 5
oxycodone and nal oxone if the difference in the nal oxone anount is
repl aced by a component in the fornulation that typically does not

i nfluence the rel ease behaviour. The person skilled in the art is
wel | aware thag g ff thd§boembationd &6hd M@c&@ﬁ@é&@d ' '

dosage forns di? er.is replaced gﬁﬁgﬁzubstance t ha ?ghﬂgfggfﬁgﬁﬂgor
the 10 rel eascO@miEREdgmbexyepdone gndd menalpronasyndithasecendyrepasationul ose

or a fatty al ST c Y I I : X
Thus, independen Flélgggsréage?’?%%?lg'fmg% ggﬁyﬂaﬁgﬁggﬁﬁg@&dﬁg{ggsg’ (I)dr%%(é}Hllrt
that have di f fthexhave drepamedotalf weiphs, widhprodde foo thesame selénse prfide for

ot herw se ident} e g Wi spec t.h
conponents:fhé%hgégggé?a§?§£?%#?ﬁ%%@%%?%%gk%ﬁggggkggﬁ§3ﬁ%ﬂ%p%§WJg%

t hat fornul at i congpodént i the Hernmsdatien tlat aipically ddus nat afloarp dteaelkase behaviour.
According to the invention, "invariant rel ease behavior" or

"invariant release profile" 1is defined so that the percentage of the

absol ut e anpunthederseaekillad inl tHe a RAILEbre thed i€ BeechoRf ofithd Rtivdbdmpbass
not significantly change and remains sufficiently constant 20 if the

absol ute amourifdvhith te dessgeermsahilerinesplagedi etubptanas that ixgseamiiplfor the

constant  fIer CRREAARBaIGADT AL IRiRACHCE B @cﬁg ERIERSEY fREf alldHoE uni t
deviates froma nean value by not nore than 20% preferably by not

nmore than 15% differeacss éthgir¢loase pehavisnnmpy ogoyr. nbrusnigdependrnnrel@se sThe

mean val ue nay, : i ease
prof i 1o of ogu bRy RduLEty QR Rirks yERASLEARRAY fnflyl SRyt Rl
satisfy the | emgaipoamis butgelotttcowige idenfinal et teast. highly similar with respect to the

components that essentially influence the release behaviour (given that formulations

15  ofthe same total weight are compared).

Accordiﬁg 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
20  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

25  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%



For exanple, this neans that given an oxycodone/ nal oxone conbi nation
of 12 ny and 4 ng nal oxone, during the first_4 hours 25%
oxycodone %5@%&9% 2006/ 089973 PCT/ EP2006/ 060341 - 57 hHFFTRUAE" 4} e
rel eased. |If the oxycodone/ nal oxone conbi nati on contains 24 ny
oxycodone and 8 ng nal oxone, again 25% oxycodone and 20% nal oxone
will be released during the first 4 hagws. In both cases the
deviation will not be nore than 20%fromthe nmean value (which in
this exanple is 25% oxycodone and 20% 5 nal oxone). As outlined for

t he i ndependent rel ease behavior, invariant release is of particular
interest if preparations of substantially equal conposition are

conpar ed. Sucha1qiRPakA1bABd. il yBbdoe/AASREE tomBinkiih AFRRD 4G t he
active compounds, but are of the 18 same or at least highly simTar

conposi ti on w aXycedenpaed 8 mg nalpeone; peain 85% okycedened ang 20¥omboene will bg
th ti ' i ff ' t '
€ preparatl O@S“}é%@%ﬁ‘% ’ﬁrgt Dﬁlog}s. II?E(?}H g?seé gme&igﬁam{ﬂl no?f)e ﬁﬁreeﬁfgéﬂ ve

conpound w | | by t he anoun a pharnmaceutica

exci pi ent whi c20% Gtomshemearsedhsst (swhiahah khis ¢xafrpledn 25%tdrgcadeheasi2 0%
behavi or of_ the,preparation. Such a pharmaceutical excipient nay be
| act ose, wh chnaikgmﬁ typical filler in pharmaceutical 15 preparations.
The person skilled in the art is well aware that invariant rel ease

may not be provided b reparations in ich the difference in the
amount of an &t ?%ﬂedc%ﬁﬁ@aem’apt?ﬂéerﬂtéﬁlﬁ%se@\éwwréawaawe{sgsetlﬁa agticular

known t o esseniedst i ptphlaliSRCHT stli@intibig) &;fﬁﬂ%cﬂ%ﬁﬁﬁé@&re@ﬁm &8d. Such
preparation, such as ethyl cellulose or fatty al cohols. 20 According

to the invent i mspparaiiondifife vathapsnsct tp the-amaypbrfdhaaciie Fempounds Jukare pkthe
upon storgge yUpdel aﬁé%ﬂg%]ﬁ%i s;&%ﬂﬂ'tchfnﬁaﬁﬁéﬂmﬂl% t‘hfo“iﬂe ¥fRESnherdc M

t enperature and usua e anounts o e actlve conpourds
of a medi camnermtoniponenid eftthoprepaoatiot  Typellpthe diffenendenie therAnduat ofm@oties

by nore than the val ue iven i.n the s ifi i .1 he j I-Nes

of the. commn PRRRE SHuE 4oty g ErRBEF ' 4 FRnRGuita e SaBlibibitE

stabil ity al sadoseasisubdtaitialy pifiepaeald ekagrietudachf deogeshratipnt Sudhhe

i nvention can q]e . " oy s . . .

pharmaceutical excipient may be lactose, which is a typical filler in pharmaceutical

15 preparations. The person skilled in the art is 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.

20 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

25  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.



stored under standard conditions (60%relative humdity, 25C) as it
IS require r ission to the market. WO 2006/ 089973

PCT/ EPZOOG%%@(&S%WSS According to the invention, "sto?%Td]‘éP?‘g?Gé%?sé"
or "time stable" also nmeans that after storage under standard
conditions the active conpounds show rel ease profiles as they would
upon i medi ate use wi thout storage. Accigr-ding to the invention, the
adm ssi ble fluctuations with respect to the release profile are
characterized in that the 5 amount rel eased per tine unit fluctuates
by no nore than 20% preferably no nore than 15% and especially
preferably no nore than 10 % wth respect to a nmean value. The nean

val ue is cal cUh@bRfing foQfR BivintiTRAGIERIRALR" 8f "tnlest il @R SndihOithl Siter
Storage stability is preferably determ ned by the Paddl e Met hod

according to ySpaggundersizndar canditions thipactive ceropruaidnghovorelenss rirofilenasi they,
o e e ATy L g

is amtrix formu I on e refease 0O
conpounds i s ruimigsitilé fherfieting with adspéog tisthe raddase profilerasd ehasavteridedtyingldt they

swel ling of; the 15 trix articularly .in the physjipelogi.cal. fluids
of the el dvarto §heeshet B i Hafbants bina Ao ioio% RGPy iy Hed®
the inventi on,thihEs% efdespscisibt mraferablyl 36 mexe-tisnvelol%eokieh resiielct 163 idhn value.
matrix also refers to a.m r'x%ose, volume will _jncrease }blé

appr oxi mat el y ﬁ@d%anfelugﬂse?ai“rﬂiaa? ‘H?S%WWF’H@F%PVL% ° e
preferably by approximtely 100% by approximtely 75% or by
approxi mately 50% even nore preferably by approximately 30%or b
appr oxi mat el y Stowgasiabiliyds pysfesstly desengningd byiihe Baddieelethgd acegnding,fp USP at
approxi matg y p???/.‘?z\;ﬂﬁx oximately 5% or by approximately 1 %in
aqueous solutions (and particularly in the physiological fluids of
the relevant target 25 sites in the patient's body). Preparations

produced  accor i g {01\ Beink BYBALL WnSARRT AR PG R0 ol swBRRAY V-

diffusion matrix is a matrix formulation for which the release of the active

compounds is not influenced (or at least not to a relevant degree) by swelling of the
15  matrix (particularly in the physiological fluids of the relevant target sites in the
patient’s body).

According to the invention, the term "substantially non-swellable" diffusion matrix
also refers to a matrix whose volume will increase by approximately 300%,

20  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

25  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,



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

t he i nvent| 06/ 089973 PCT/ EP2006/ 060341 -59 p r
applicati owzs%%/{@[g%gnvi saged. Especially preferred is gﬁ(ﬁ'[o}]%‘%ﬂ@é%s?%%\

for oral application. In one enbodi ment, oxycodone and/or nal oxone
are present in the dosage formin 5 formthe free base. In an
alternative preferred enbodi ment, oxyca®one and/or nal oxone are
present in the dosage formin forma pharmaceutically acceptable
salt, derivative, and the like. Preferred salts conprise, inter
alia, hydrochloride, sulfate, bisulfate, tartrate, nitrate, 10
citrate, bitratrate, phosphate, nmal ate, nal eate, hydrobrom de,

hydroi odi de, fps@HiatiRpplicdes isdt Envadaged. BSpekiali@ prefitrddes forinhilatisn for oral
preferred that the agonist is present in excess of the antagonist.

The excess ofappheatigBoni st is defined based on the anpunt of the unit
dosage of the 15 antagoni st present in the conbination preparation.
The extent of the excess of the opioid agonist is usually given in
terns of the veioghembediinentpbxyrgderiesind/oonaenong aneipsesent iPthefdosage donweing ht

rati os of yC ﬁg e or har maceutically active salt thereof and
nal oxone o?¥aj% a@wf%3&§$£ally 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
t he dosage for accordin 0 the present inventign onprise from 10
T 1o 150 My dRFE TR S e LT O R P nelhvORe e PPl g
nor e pref err edhé Beapeforftn FE@mIpHABMANNIERAIP Aeeptable sfIf) FeARtikltang el 1ike.
active salt thereof and/or from1l nal oxorjie or a

I .y to 50 .1y ( .
phar maceut i cal Frgfesed safts cemprise slt%rﬁégsgaﬂmawaﬂ?ﬁa Felal Sfselirledarrint5atiy
to 20 ng ng OXGRKe HirArall) BhOBEAL AL | NaleAS bl dBbRlide, kbR de PBMatitd, t
dosage. In other preferred embodi nent’s of the invention, the dosage
forms or prepaatingagndilg lisonpri se from5 to 50 ng oxycodone or a

Further, it is preferred that the agonist is present in excess of the antagonist. The
excess of the agonist is defined based on the amount of the unit dosage of the

15  antagonist present in the combination preparation. The extent of the excess of the
opioid agonist 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,
2:1and 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
sa't 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



pharmaceutically active salt thereof, from10 to 40 ng oxycodone or a

WO 2006/ 0839d 3n0Bkste’zP2006/ 060341 - 60 pharnmaceutically ?&,Lﬂygmé@ﬁb}“

thereof, from15 to 30 ng oxycodone or a pharmaceutically act

salt thereof or approxinmately 20 ng oxycodone or a pharnaceutically
active salt thereof. Preferred dosage forns of the invention may

al so conprise from1l to 40 ng nal oxone-@t- a pharnmaceutically active
salt thereof, 55 to 30 ng nal oxone or a pharnmaceutically active salt
thereof, or 10 to 20 ng nal oxone per unit dosage or a
pharmaceutically active salt thereof. Mtrix-based retardation

formul ations may preferably be used as dosage fornms or fornmulations

in accordance phdrhadetcallfaetive sah thetdof, ffore $PRI0ah Yxyroedrorad that the
ntlaIIy non-swel | abl e di ffusion

10 dosage for are based on a bst

matrix. Pref e?&@?‘?a"eﬁﬂ‘ﬁﬁy)@"’%%ﬁ%ﬁ 0T PLAPPERIBRIEY 20 B e NGiORY t o
the present QRiticallg ABiveSalt BRFHNEPRIPRS asisag@f&&lmthe%deﬁﬁ&%ﬁay
w th ethyl ceI ul ose being an especially preferred polyne

Especi al Iy pr etlgt saseprise fiem ¥ oddgng eaiprang er ?)Bh%%ﬁm@ﬁﬂ%ﬂ@hﬂ?ﬁ%f 5
avai | abl e on tﬂ&%ﬂ Hﬁ&xdz'l@@?ﬁ flitllﬁlaég ?gg{{ﬁ& J;s%iﬁ%% f%%%ﬁ@' é%a%oxone

Prem um(r) or ease art| cu erre the us

et hyl cell ul osleermﬁdm‘ag@br aﬂmh@asdllw)aawﬁsmﬁﬁreolft i s particularly
preferred that dosage forns according to the present invention 20
conprise ethyl cellulose and at | east one fatty al cohol as the matrix
conponents t haMatzﬁsl&aseﬂ teairdagion fidrinuéations tineprefkabhsiee mbdiasa@dsegd fotmo® of

the natri x. nts of ethyl |, | lLul ose ndthe ast .on
eyl conol  ToEpUaHestn Rleoftante itk hedtennish T epasial BRGAOY B e
different 1l e@c%@%em’oﬁﬁs 418 Had¥8 Yon R SuBKEANiEWEAbn-SERALIE AFHEA Ntk NVent i ve

preparations usually will conprise both of the afore-nentioned
conponents, in sone 25 cases it may be preferred that the

preparati ons CHRRLibE r&%ymsiehmls f&%okég%%ﬁm%c&&iﬁ%ﬁ @ baeset: GRBP dnS)

as the rel ease determ ning conponents.” WO 2006/ 08
PCT/ EP2006/ 060341prise polymers based on ethyl cellulose, with ethyl cellulose being an especially

preferred polymer. Especially preferred do matrices comprise polymers which are

15  available 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
20  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
25  cases it may be preferred that the preparations comprise only ethyl cellulose or the

fatty alcohol(s) as the release determining components.



-61 Dosage forms in accordance with the invention may further

conpri se fk%dﬁ%&mﬁ&ﬂ addi ti onal substances, such as grggﬂg&%%@@&M

aids, lubricants, "dyes, flow ng agents and plasticizer osé,
gl ucose or saccharose, starches and their hydrol ysates,

m crocrystalline cellulose, cellatose, sugar al cohols such as
sorbitol or mannitol, polysoluble calcigim salts |ike

cal ci umhydr ogenphosphat e, dicalcium or tricalciunphosphat naybe used
as fillers. 10 Povidone may be used as granul ating aid.

Hi ghl y-di sperse silica (Aerosil(r)), talcum corn starch, magnesi um
oxi de and magnesium stearate or calciumstearate may preferably be

used as fl| ow NogAge s & accbidahdeivafhithe invdfioVREHYERHETcEipBdeatIRrsnd/ OF
calcium stearate can preferably be used as |ubricants. Fatty acids

li ke stearic addifionglsupgiances,ispch 45 pepnylating sids dehricants, dyes flawing agents and

preferably be ,hs$@fers20 Pol yethyl ene glycols and fatty al cohols Iike
cetyl and/or s‘?earyl. al cohol and/ or cetostearyl al cohol can al so be
used as additional substances that influence retardation. If fillers

and addi ti apal t i.oned. | I ts,
25 fl ow ng%:jtgelr’\af%g}g gfr@pb %Fggfﬁgg&%%?%q%?%eﬁgs%&# Q%%&&%gégt Igmlr)éeé?isa en
t hat accor di ngcetlolotd)eellatere csupimaaicohals guchias Rombitalur m@nhivei Spdlegiibleatal civnh h

the matri x forning substance and/or, the trix form ng sybstangces
e e by R ARG Ro SR, ARe i ok g Gl oS AL e
accordance w tdy flilee;. | nventi on. WO 2006/ 089973 PCT/ EP2006/ 060341 -62

Al these additional conponents of the forrmulations will preferably
be chosen in

10 Povidone may be used as granulating aid.

Highly-disperse silica (Aerosil®), talcum, corn starch, magnesium oxide and
magnesium stearate or calcium stearate may preferably be used as flowing agents or
lubricants.

15
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.

20  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,

25 ﬂdwing 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.



such a way that .the rel ease matri x receives the character of a
substanti a -wat er- or non-buffer-swellable and non-erosive

di ffusion h%%?*@%h) According to the invention, it is eESHEF@WWV““l
preferred that the dosage forns conprise ethylcellulose such as
ethyl cellulose NA5 or Surelease(r) E-7-7050 as a matrix- building
substance, stearyl alcohol as fatty alcghol, magnesium stearate as

| ubricant, |actose as filler and povidone as a granulating aid. 10
I n one enbodi nent, the dosage formaccording to the present invention
contains oxycodone in an anount corresponding to 20 ng anhydrous
oxycodone hydrochloride, and nal oxone in an anount corresponding to
10 ng anhydrous nal oxone hydrochl oride. For those dosage forns
cont ai ni ng 20 oxycodone 15 hydrochl oride and 10 ng nal oxone

hydr ochl ori de RH these adshiianpbgompopends ef the formulationsiyell preferably dachosen in

materials are Qﬁhgg‘é?%aft ﬁﬁ%ﬁﬁﬁﬂaﬁf}&é{b&%ﬁe a{:].lgac%% 6RL ¥\.{btsa+tga§@?1loa-§sla%6-

sone specific e nents, such dosage fornms contaln a

st earyl al cohobr mn-baffer-§vedlable28d bomrgrosive diffpkionbhmoiol , or even at

| east 30 n%%stearyl al cohol. Preferred amounts for ethylcellulose in
dosage for according to this enbodi nent are at |east 20 8, or at

| east 10, or ahcdogdiSg toltBe Memichyit (cdshdtially Prdferradl thatheddaach R Gmprise

dosage form contai oxycodone |n_a nt_corr ihg to 10 ny
anhydr ous oxyc@%ﬂgﬁ‘gﬁ‘fﬂ?ﬂ %/‘%fg‘ﬁﬁ gﬁlyij@llgﬂ)aeaﬂgf m@eﬁsﬁéﬁi?‘%%ﬁﬁ matrix-
correspondi ng iflldgHbdiaice edasy1 RdhE B A iat@holl MabddkmmAidaedé AERbricaht

is 25 also preferred that the retardant nmaterials are selected from

et hyl cel | ul oselagtagp astfdlsy gnd poxidoneas 2 grppdatingraédd anount s for

ethyl cel l ujpse and stearyl alcohol in dosage forns according to this

enbodi nent are at least 8, or at least 10, or at least 12 ng

et hyl cel | ul oselnamdembodimehip thstdof@e fom acoldgdo tRPresent intentiemeintdns ny

stearyl al coh O(')Xyco ong %Oaf.sn/ a(:)rr%c?u%z §or1|?ecsgc/m%1%2gqg §6 Qn%oa%ﬁ%droﬁsfsc?xycodone
hydrochloride, and naloxone in an amount corresponding to 10 mg anhydrous
naloxone hydrochloride. For those dosage forms containing 20 mg oxycodone

15 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

20 8, or atleast 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

25  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.



In other preferred enbodi ments, the dosage forms according to the
present in ontain oxycodone in an amount corre 0. 40
ny anhydroﬁ@p%Qggggﬁ hydr ochl ori de and nal oxone in aﬁgﬁﬁ%ﬂW%M&”l
corresponding to 20 ng anhydrous 5 nal oxone hydrochl ori de. Again, the
retardant materjals are preferably selected from ethylcellul ose and
stearyl alcohol. In-this enbodi nent, tigs.-dosage forns preferably
contain at |least 22 ng, or at least 24 ng, or at |least 26 ngy
ethylcellul ose and/or at least 55 ng, or at |east 59 ny, or at |east
61 ng stearyl alcohol. Preferred amounts for ethylcellulose in
dosage forns according to this enbodinent are at least 8, or at 10

| east 10, or at least 12 ng ethylcellul ose Dosage forns in accordance
with the invention can be produced |ike all common dosage forns

whi ch, in pri ngiothes prefreedsaiboginieatst be dﬁ?@cgafcmms pesarding iehepresant inyerdion
whi ch provide,

i.e. oxycodone{)g#%ili %Qﬁod Sé%%gmaﬁﬁ?gggg gBQ@gﬁ&&héﬁlnv ?#gﬂg
Especi al | y suihyslixichloside andimletone iman anmount mspmdingeco 30 mgainbyysusl es.

Addi t i onal ppI catl i\ke. gran ers ecan, b

wth on'y thoot s RRpetiitiier oefie” bRy HelRhE by HireaThm
sufficient r eﬁtﬁﬁe&mm@a aI&i’Biclea&yll’aﬁiol?:a}S én bedhanbodimdnt, tHé:magiﬂbﬁﬁ? y&}efe&bl)l”le
i nvention. 20 Pharna ca re i ons e fi

coat i ngs. Home‘i?é"fam Cgé“% {71 OF %g%a“taﬂr‘?é% P‘ggf@@?ﬁeﬁ@wﬂg
not negativel yeispbs H&n&eatlléﬁ@t 396he 38 8t 14O PP HicisREryPhlcoRd)EPRE e @mounts
conpounds fromthe matrix and the stora g stability of the active

conpounds wi t Hohetieelideseii dosapr-forms agepriénetp s eresdisent e Brieagt ber #Hay
conprise @gn iRikh Iorq%gsnggj é’ﬂ%l](lfeﬂ os@mpounds if required. The

active conpounds of this Ftia osage will be immedi ately
rel eased so that the therapeutically effective blood plasm |level is

reached very qyick v iR 2006 RBORTSPRILERAARP0RRIHL 116 conmn

Phar maceuti cal parations or m nary °Staye% ereo
i n accordance dosagerfohimwhmlv én pnnm;)le,aane fdtalle cﬁnhreteﬂiabtyn fomil:EHtions and which
br eak- down gr anul 3 % nh
provide for the in vivo parameters of the active compounds, i.e. oxycodone and
15  naloxone, in accordance with the invention. Especially 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 mafrix. 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.



preferred enbodi nent is the production by spray granulation with
subsequent n f the granules. Another preferred enbodi nent is

t he product"ﬂ%% Og%gaf’anul es by 5 build-up granulation in %’ﬁ%ﬂ?ﬂ%?“bn
a granul ating disk. The granules may then be pressed into e.g.

tabl ets using appropriate additional substances and procedures. The
person skilled in the art is famliar wg4-h granul ati ng technol ogy as
applied to pharnmaceutical technol ogy. 10 Production of
pharmaceutical preparations or prelimnary stages thereof, which are
in accordance with the invention, by extrusion technology is
especi al | y advantageous. |In one preferred enbodi nent, pharnmaceuti cal
preparations @ha%@dehﬁ@amﬁ{e?aﬁﬁﬁﬂ%? reilﬁﬁ{a%%tag% ﬁle%o@%%%ré)ﬁﬂ a@@dr&ance
extrusion with co- coun er-rota exXtruders conprising t

screws. Anot hewlﬂp?héfiféﬁerl@@ @mtb@@m@md b@mlﬁﬁlpmf breakdown gtﬁy!uh‘éem§ 15 of
extrusi on,

oxt 1 uder s rmay Mefied HERbEmER TPl S 0ot R AL Wi s B dvine
wel | - est abl i shefdhggranidet Aonthpr mefesrsd embqﬂnaentm:ﬁupmdattxmeﬁ'@rmhhgby and

is well t he on.ski,lled in the n ski din
the art 1o 20 WD EERIRRR TS BT org APl Sishn P GRALE S pores
paranmeters, susbssébintd\@gfteets agng Igjr@natd'aﬂdﬁ@ﬁﬁ\&umgs arkdpRodd@atd. Mhe
tenperature of the ffer nt ex ones gn avail abl e), the

wat er cont ent ,PeEtog skitlgd 1, eﬁ%l‘ﬁ EEnulagngfe ﬁ’lsém}@%oof t he
desired char acﬁm&ghﬁ@“egﬁmf af or errentl oned paraneters wi |l depend

on the specific type of extru er used. Duri ng extrusion the
tenperature of the heating zones, in which the conponents of the

inventive r bs .

VetV T TR TN AR Bl Hs AT
preferably betaweedase with OnXOEBHBISTBSIPCRCERIGHES 6466i4lly adveBagBHuT
count or - r ot at | g el ERa el pfidler Bl G ot orap g ees 1
GCGL or Lei stritheredd az¢ prodice@Bly)melr extrusion w1th co- or counter-rotating extruders

comprising two screws. Another preferred embodiment is the production by means
15  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

20 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,

25  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. The person skilled in the art is well aware that not every

heating zon hﬂabs to_be heated. Particularly behind the_feeder where
the conponeh? &P%PE°H xed, cooling at 5 around 25 C may BETHEURYWAH

The screw speed may vary between 100 to 500 revolutions per mnute
(rpm, preferably between 100 to 250 rpm nore preferably between
100 to 200 rpm and nost preferably arouggl 150 rpm particularly if
counter- rotating twin screw extruders (such as a Leistritz Mcro 18
GE.) are used. The geonetry and the dianeter of the nozzle nay be
sel ected as required. The dianeter 10 of the nozzle of comonly used
extruders typically is between 1 to 10 mm preferably between 2 to 8

mm and nost  pr g4 f i Mol StUESRy BetwRer 645 80° @€ &ﬁ&ﬁ]%l)piff coxhﬁérg%ﬂﬁly iS
di ameter of the screw of "extruders that nmay f)g used for production of
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the specific production conditions (extruder type, screw geonetry,
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par anet ers” of oxycodone i n accordance W present 1 nvention. WO
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enbodi ments  inventive preparations is typically around 40:1.

15  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

20 feeding rate is increased, the screw speed may have to be increased correspondingly

to ensure the same retardation.

Tlie person skilled in the art knows that all the aforementioned parameters depend on
the specific production conditions (extruder fype, screw geometry, number of

25 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.



of the invention. .. 5 EMBODI MENT EXAMPLES Exanple 1: Opti rri zati on of
Nal oxone w%(%/oﬁggs%lﬁ Ratio in Pain Patients 10 1. Objecti

primary objec this study was to investigate mhet%‘éyE%zrq96/°6°34l
oxycodone/ nal oxone conbi nation in accordance with the invention wl|
|l ead to a cc.nparable analgesia with a decrease in constipation in
patients with severe chronic 15 pain ofeg-unour and non-tunour origin,
and need for |axatives, when conpared with oxycodone al one. A
further objective was to investigate which dose ratio of oxycodone
to nal oxone was the nost effective and nost suitable for further
devel opment with respect to bowel function inprovenent, anal gesic
efficacy, and MNash SROPEL J e
of other side %%ﬂpﬁsﬁhag&s&%g%%%cﬁﬁ%%ﬁ%m Otrdgﬂps Thﬁm@ﬁggﬂ S
t he assessmentbelfw.bBigedxamples pieawt tors intampraserlas liwiting the possible gnbcnhmmts
met hod were enployed.iin.a clinical Phase || study conducted in
Europe. 25 2. Test opu?atl on, Inclusion and Exclusion Criteria In
total 202 patients were randoni zed and 152 patients were to receive
bot h naloxgpe and oxycodone; 50 patients were to receive oxycodone
and nal oxonie pl acebo. The WO 2006/ 089973 PCT/ EP2006/ 060341 -67
Intent to Tri EMBODIMPNRUEXAMPLESNSI sted of 196 (97,0% patients.
The Per Protocol (PP) popul ation consisted of 99 (49% patients.
Study participants were sel ected according to inclusion and excl usion
criteria. In pxdg061al Opifhiatin éfNH:RR30x8Fone RAGH i PAR DRRLA
suffering fromsevere chronic pain of tunour and non-tunour origin
and who required opioid treatnent were enrolled in the study.

Patients V\fothfnsufbbgﬁ{;é efficacy or tolerability to WHO Il or 111
anal gesi c <

The primary objective of this study was to investigate whether an
oxycodone/naloxone combination in accordance with the invention will lead to a
ccmparable analgesia with a decrease in constipation in patients with severe chronic
15  pain of tumour and non-tumour origin, and need for laxatives, when compared with
oxycodone alone. 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

20  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.

25 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



and patients with stable oxycodone therapy (40 - 80 ng/day) were
sui tabl e f%oz@?ﬁ)ﬁﬁﬂi ng. Patients included in the doubl g 'ﬂ’
c ka /060341

treatnment period were on stable 10 oxycodone treatnent

medi cal need for the regular intake of |axatives. Patients were

sel ected according to the following inclusion criteria. Inclusion
Criteria 15 Aged ? 18 years - with sev@fte chronic pain of tunour and
non-tunour origin that required opioid treatnent - and/or
insufficient efficacy with a WHO Il or IIl analgesic 20 - and/or
insufficient tolerability with a WHOrl or II1l analgesic - or
patients under current stable oxycodone therapy (40 - 80 ng/day) -

were capabl e Ofnten®ldMEAYT PHobhltiRREdreRicadd 196 (9709Y) Shidsts WHet Hef Protocol
informed consent - could understand the requirenents of the protocol

and were wi || i@&§) aerylationgonssted ¢f I(f9%) patiseipn  Pati ents who were to be

i ncluded in the maintenance treatnent period (maintenance face) and
titration or run-in were those: WO 2006/ 089973 PCT/ EP2006/ 060341 -68
on stabl e oxyc¥yon@articiwaniterare 4electedacaplingyo Wiclusionoandpexslusioarcreria. In

rescue e oty I aKERQNARIONEL: 995 EEKHUL Al JIEHL SRR

for the regular 1nt I'ves to hav €as

eval uat i ons/ weeitumoibend msh-dmmalrickigin @d Rdioirentisd opiokl trextrhent eveed ancleiRd in
fromthe st Udyth\éw;t%ﬁff‘. Ptaggnstse \:with insufficient efficacy or tolerability to WHO II or III analgesic
and patients with stable oxycodone therapy (40 - 80 mg/day) were suitable for
screening, Patients included in the double-blind treatment period were on stable

10 oxycodone treatment and had a medical need for the regular intake of laxatives.
Patients were selected according to the following inclusion criteria.

Inclusion Criteria
15
- 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
20 - 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
25 to fulfil them.

Patients who were to be included in the maintenance treatment period (maintenance

face) and titration or run-in were those:



10 - with current al cohol or drug abuse - with current severe

car di ovasc @% espiratory disease (e.g. lung cancey nd
met astases)q’é“?&{/[\lﬁgl 9{csurrent severe liver and renal insufr?yﬁ]ézf%@/'ﬂm“l

(transam nases threefold above normal range) and/or liver/renal
carcinoma and/or netastases 15 - with a history of paralytic ileus -
with current acute pancreatitis - wthé& history of psychosis - with
a history of Morbus Parkinson - in the process of taking early

di sease-related retirement 20 - receiving another opioid treatnent
besi des oxycodone - with a known hypersensitivity to one of the study
drugs - which participated in another clinical study within 30 days

of study entry. - V& &iH160RRdeRtrdhBaNAD- U mbAG) Hidthh mokeihen eoRhe
of child bearing potential and not adequately protected against 25

conception Speci fi caedigatipn intakes {oxyensignaliepwedkan be taken from Fi gures

Boce, and Node of AN HRSTTATS ane 1 cpofapieh A0a prESkived R bt

of dosage strengt hdod@! explustignspiesie, 10 ng oxycodone, 5 ng nal oxone
and 10 ng JHal oxone were prepared by spray granul ati on. Oxycodone
dosage streéngths of 30 ng were adm ni stered by using one 10ng dosage
strength tabl eExcanibnalreterd® ny dosage strength tablet. Oxycodone
dosage strengths of 40 ng were administered by using two 20ng dosage
strength tablets. 10 -

Patients were to be excluded from the study where those:

0 - with current alcohol or drug abuse
- with current severe cardiovascular and respiratory disease (c.g. lung cancer
and metastases)
- with current severe liver and renal insufficiency (transaminases threefold
above normal range) and/or liver/renal carcinoma and/or metastases
15 - with a history of paralytic ileus
- with current acute pancreatitis
- with a history of psychosis
- with a history of Morbus Parkinson
- in the process of taking early disease-related retirement
20 - 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

25 conception

Specifics of the test population can be taken from Figures 3 and 4.



Oxycodone Hydrochl ori de PR Tablets 10 ng Oxycodone hydrochl ori de PR

tablets 10 Zﬂgglqsgg.gund, bi convex, white film coated tg@%@é“%wlm

on one side an on the other. The conposition of oxy

hydrochl oride PR tablets 10 ng is given bel ow. Conposition of
Oxycodone Hydrochl ori de PR Tablets 10 ng Constituents ma/tabl et
Function Reference to Standard Tabl et69Gore Active constituent
Oxycodone hydrochl oride' 10.00 Active Ph Ear (Oxycodone base

equi val ent) (9.00) Ingredient Cther constituents Lactose nonohydrate
(spray-dried | actose) 69.25 Diluent Ph Eur Povidone (K 30) 5.00

Bi nder Ph Ear Ammoni o net hacryl ate copol yner di spersion 10.00

Retardant USP/AF  ( BudMgitheRSDaR, HiMb&al Aflinikammet i n 2. 00
Pl asticiser Ph Ear WD 2006/ 089973 PCT/ EP2006/ 060341 -70 St aryl

al cohol 25.00 Retardant Ph Eur Talc 2.50 Gidant Ph Eur Magnesium

stearate 1.25 ﬁr‘é%&riaﬁé’;ﬂiadﬁ&i@rfed Total core weighe 130 Fil m Coat
Opadry white Y-5R-18024-A 5.00 Coating Purified waters - Sol vent Ph

Ear Total tablet weight 135

5  Tablets of dosage strengths 20 mg oxycodone, 10 mg oxycodone, 5 mg naloxone and
10 mg naloxone were prepared by spray granulation, Oxycodone dosage strengths of
30 mg were administered by using one 10mg dosage strength tablet and one 20 mg
dosage strength tablet. Oxycodone dosage strengths of 40 mg were administered by
using two 20mg dosage strength tablets,

10

Oxycodone Hydrochloride PR Tablets 10 mg

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
15  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 constifuent

Oxycodone hydrochloride! 10.00 Active Ph Bur
(Oxycodone base equivalent) {9.00) Ingredient

Other constituents

Lactose monchydrate (spray-dried lactose) 69.25 Diluent Ph Bur
Povidone (K 30) 5.00 Binder Ph Eur
Ammonio methacrylate copolymer dispersion 10.00 Retardant USP/NF
(Eudragit RS 30 DY (solids)

Triacetin 200 Plasticiser Ph Eur



Fi | m Coat Corrposi tion The approxi mate conposition of a 5 ng fil m coat
is as foII onent Hypronell ose 3 nPa.s (E464) 1.750 Film

f or ner %Zoef—%%ml i ose 50 nPa.s (E464) 0.250 Fi | m PolFe® 0¥,
Hydroxypropyl cellulose 1.500 Filmformer Ph Ear Titani um Di oxide
(E171) 1.000 Col orant Ph Ear WMacrogol 400 0.500 Pl asticiser Ph Ear

| Anhydrous basis. Batch quantity is adjusted for assay/ nvoisture
content. 2 Eudragit RS 30 D consists of a 30% di spersion of anmoni o
nmet hacryl ate copol ynmer NF (Poly

[ et hyl acryl at e- co- net hyl net hacryl ate-co-(2-trinethyl amoni o et hyl)
met hacrylate chloride] {1:2:0.1) NF) in purified water Ph Eur,

preserved w t hgiQrn?adnd E E) - Hexa- 2, 4- di enoigegci d (sor bl d) Ph ppgyr
Eur/NF 3 I ncl uﬂgs -4% residual moisture i.gs55 Ny per tghlet core. pfe,

Actual quanti tyf0dsiufQRlmid S about 5 ng. Coaf s appl | ed; fQ.ahhe corep, gy,
tablets to obtaln..a MY Wei ght increase E?x aunr f orm appear ance. 5
Renoved duri ng proceSS| ng. Oxycodcne Hydrochloride PR Tablets 20 ng 5
Oxycodone hydrochl or| de PR tablets 20 ng are round, biconvex, pink
filmcoated tghlets with OC on one side and 20 on the other. The

conposi tion of sochloride PR.tablets 20 &S given
bel ow. WD 200 8 3%%%%}8&% 06/ 060341 %‘?Cmrpom t|§g i Oxycodgne
unc

drochl ori de Iie 20 Constitu i on
A4 Rt bR 20, 1D B

Ref erence to Tabl et Core

Film Coat Composition
The approximate composition of a 5 mg film coat is as follows:-

Compenent

Hypromellose 3 mPa.s (E464) 1.750 Film former Ph Eur
Hypromeliose 50 mPa.s (E464) 0.250 Film former Ph Eur
Hydroxypropyleeliulose 1.500 Film former Ph Eur
Titanium Dioxide (E171) 1.000 Colorant Ph Eur
Macrogol 400 0.500 Plasticiser Ph Eur

1
2

Anhydrous basis. Batch quantify 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 Bur/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.

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.



Active constituent Oxycodone hydrochloride 20.0 Active Ph Fur
(Oxycodone base ecLui val ent) (18.00) Ingredient O her constituents
Lact ose monbRYWFAPe™ spray-dried | actose) 59.25 Di| uent PEHERpP6/060341
Povi done (K 30) 5.00 Binder Ph Eur Anmoni o nethacryl ate copol yner

di spersion 10.00 Retardant USP/NF (Eudragit RS 30 D)2 (solids)
Triacetin 2.00 Plasticiser Ph Ear Steayyl alcohol 25.00 Retardant Ph
Ear Talc 2.50 didant Ph Eur Magnesium stearate 1.25 Lubricant Ph
Eur Total core weight3 130 Fil m Coat Opadry PinkYS-1R-14518-A4 5.00
Coating Purified waters - Solvent Ph Eur Total tablet weight 135

Fil m Coat Conposition The approxi mate conposition of a 5 ng film coat

is as follows: aesiatel 1.5625 Film
former Ph Eur C%rom%@@ﬁ%@?@ﬂéﬁ]ﬁ?%é%ﬁﬁﬁ% former Ph Eur

Ti tani um Di oxi Qaustftedty 1) 1. 4155 Col orant Ph madablet Macr ogditnedd0 0. 4 R@fBrence to
Pl asticiser Ph Eur Polysorbate 80 0.0500 Wetting agent Ph Eur | rSigadad
oxide red (E172) 0.0095 Colorant HSE | Anhydrous basis. Batch

quantity is adftht€eref or assay/ noisture content.

Active constituent

Oxycodone hydrochloride’ 20.0 Active Ph Eur
{Oxycodone base equivalent) (18.00) Ingredient

Other constituents

L actose monohydrate (spray-dried lactose) 5925 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 200 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) 15625 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 Bur
Iron oxide red (E172) 0.0095 Colorant HSE

1
2

Anhydrous basis. Batch quantity is adjusted for assay/ moisture content.

Eudragit RS 30 D consists of 2 30% dispersion of ammonio methacrylate copolymer NF (Poly
[ethylacrylate-co-methylmethacrylate-co-(2-trimethy! ammonio ethyl) methacrylate chloride] {1:2:0.1)



2 Eudragit RS 30 D consists of a 30% di spersion of ammoni o

met hacryl a r NF (Poly

[ et hyl acr yb’g({' %@@%—%ﬁahyl nmet hacryl ate-co- (2-tri net hyl anﬁ%’ﬁ(@%ﬂ’%ﬁ’%ﬁ‘)‘
nmet hacryl ate chloride] {1:2:0.1) WO 2006/ 089973 PCT/ EP2006/ 060341

-72 NF) in purified water Ph Eur, preserved with 0.25%

(E, E)-Hexa-2,4-dienoic acid (sorbic acit)- Ph Eur/NF 3 Includes -4%
resi dual noisture i.e. 5 ng per tablet core. Actual quantity of coat
is about 5 ng. Coat is applied to the core tablets to obtain a 3-4%
wei ght increase and a uniform appearance. 5 Renoved during

processi ng. Nal oxone Tabl ets 5 Nal oxone prol onged rel ease tablets,
are control | ed relmgaseriteakheirs EUSidgved witRd. I154(ED)-Her b @AleNdic 23 (0B8R kei@Nd
et hyl cellul ose @ FuaeF ret ardant. The tablets contain 10 ng nal oxone
hydr ochl ori de perdhald-a%.resiBldmeiampl.s og &t atleneat of t he conponents
and quantitati vesctanpasiyiof @ idNaIuOX0H & oftisGhiiBge the t@d ©AGQ0 Stdd 4% wepht
gi ven bel ow. 10 Nedraseom pifoheprgedes el ease tabl ets Conponent Quantity
Functi on Ref er‘endemped dfingpdaisingt ) St andard Nal 5m Nal | Om Nal 15m

Nal oxone hydrochl oride 5.45 16.35 Active Ph. Eur.* D hydrate 10.90
correspondi ng to Nal oxone hydrochl oride 5.00 10.00 15.00 anhydrous
Nal oxone base 4.50 9.00 13.50 Povi done K30 5.00 5.00 5.00 Bi nder Ph.
Eur.* Ret ar di Nglossseepkison 10. 00 10. 00 10. 00

5  Naloxone prolonged release tablets, are controlled release tablets using a matrix of
steary] alcohol and ethy] 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.

10  Naloxone prolonged release tablets

Component Quantity Function Reference to
(mg/tablef) Standard
Nal 5mg Nal 10mg [Nal 15mg
Naloxone hydrochloride 545 16.35 Active Ph. Eur*
Dihydrate 10.50
corresponding to
Naloxone hydrochloride 5.00 10,00 15.00
anhydrous
Naloxone base 4.50 9.00(13.50
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. Dibuty! Sebacate 1.60 1.60 160 | components USNF*
3. Oleic Acid 0.77 06.77 0.77 of the release USNFE*
4.Colloidal anhydrous silica 0.70 0.70 0.70 | confrolling Ph.Eur.*
matrix
Stearyl alcohol 25.00 25.00 25.00 Retardant Ph. Eur.*
Lactose monohydrate 74.25 69.25 64.25 Diluent Ph. Bur.*
Purified talc 2.50 2.50 2.50 Glidant Ph. Bur.*
Magnesium stearate 1.25 1.25 1.25 Lubricant Ph. Eur.*
TOTAL TABLET 123.0 123.0 123.0 * current

WEIGHT Edition




(Surel ease E-7-7050) (dry mass) conprising 1. Ethylcellul ose 6.93

6.93 6.93 Ph.Eur.* 2. Dibutyl Sebacate 1.60
conponents§ﬁ$§ﬁﬂﬁﬁbn3. Aeic Acid 0.77 0.77 0.77 of the&q@?&égomm¢1
US NF.* 4. Colloidal anhydrous silica 0.70 0.70 0.70 controlling
Ph.Eur.* matrix Ste aryl alcohol 25.00 25.00 25.00 Retardant Ph.
Eur.* Lactose nonohydrate 74.25 69. 25 B4. 25 Diluent Ph. Eur.*
Purified talc 2.50 2.50 2.50 didant Ph. Eur.* Magnesium stearate
1.25 1.25 1.25 Lubricant Ph. Eur.* TOTAL TABLET 123.0 123.0 123.0 *
current WEIGHT Edition WO 2006/ 089973 PCT/ EP2006/ 060341 -73- Study
design The clinical study was conducted in Germany as a nulti-center,
prospective, 5 controlled, random zed, double-blind (with

pl acebo-dumy), four group parallel study with oral controlled

rel ease (CR) oXy®odpsisg, oral controlled-release (CR) nal oxone and
correspondi ng nal oxone pl acebo. The total study duration was up to 10
weeks, including a screening period, a 10 mnimumtwo week titration
period (maxi nubhe:linteksddy(was c@ném@edviaé}cnnmasamqb@pmm prospective, week

ol Tow up Phase aPieEa0RRReE MaRR e G A S PyE R e e Rl
fulfilled all snmyl wish oral enablial mlea@r(mgbx@QWeeoraﬂ&m&a]mmmmo

doubl e-blind th one of,.three nal oxpne treatnent groups or a
nal oxone pl ac %ﬁ’i“ffé%ﬁ"te al%xoneplacet?

The total study duration was up to 10 weeks, including a screening period, a
10 minimum two week titration period (maximum 3 weeks) (or a one week run-in
period), a four week treatment period (oxycodene and naloxone/naloxone placebo)

and a follow-up phase of two weeks.

Patients with stable pain control, who fulfilled all inclusion/exclusion criteria were
15 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

20  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

25  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 2™ day to assess pain control and make dose changes.



The study had three core phases: a pre-random zati on phase, a 4-week
doubl e-blin treat ment period (nmai ntenance phase) and a foll owu
phase. The P E UGG zati on 20 phase consi sted of scr%‘éﬂpmn%ﬁﬂl
titration/run-in. Follow ng screening, patients entered either a
titration or run-in period. Patients with insufficient pain pre-
treatment entered a mnimum 2-week titsatdi on period and were
individually titrated and stabilized at an oxycodone dose of 40 ng,
60 ng or 80 ng per day. Patients on stable oxycodone pre-treatnment
at screening (between 40-80 ng/day) and with 25 concom t ant
constipation, entered a 1 week run-in period and were eligible for
the naintenance phase without prior titration. For all patients, the
dose of oxycodone could be adjusted during titration or run-in and
i nvesti gat or s #thetred ofghe tatjpnlrswinperiod| papiendhwhe vieteaeteiduea stablad day

[ | d : 2006 7
pCT) EP2006, 060 TebEy AR 4D $B3E A0 oeedong PR R Bp mogp han
pati ents who werescucemwioationintekes pdvlveck)mad hhé a ardirealdesd for fthedOguiny, intake

ng or 80 oxygcodane per d Lth no re than 5 rescue nedication
"ot akes pors wellRganes it raadimt o on a6a o Gronepaiaigh PRADY o1 el e

| axatives wer eplicbeapataRst groud Meach batientRbavdiBeit raRtdiaRde dBEHGIPS Or a
nal oxone pIacebo@&;eatnent aroup. Each patient received their

mai nt enance do¥CRfone plus cBERsHE e, 44 Mg #hEie of palgpnepipcghp CRArblgs daily
nal oxone pl aceRg: f@BidAPl ets daily (see Table 2). 10 After the
treatnent period, pati'ents maintained their naintenance dose of
oxycodone only for a further two-week follow up phase (40 ng, 60 ny,
or 80 ng OWCOQ?&%@Eéaﬁn%%ﬁ?f %Eﬁé?ﬁlxﬁaiﬂﬁ?]@& ﬁleﬁrqgaiﬁtegﬂﬁcé Hodd BB co?’dﬁg
efficacy and safety assessrments*were pertorned the course o

t he study. 15 drdpfer aTurther éae-meek folowtipphbser(40mign 6@manolohgsxeychdmeger
(|:)>|n aggl)gxg:]-g ggéaﬁ).%ﬁicgsa%aw' Gre%%pda%ly grzn(')yl,J L3{1(12 ef%:é)clfr%ng s%t%% seg'srnen slv% gne

performed over the course of the study. ‘

15  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)
Oxycodome 5370 2x30,  2x20, 2x30,  2x20, 2x30,  2x20, 2x30,
*(iml%’ dose 2x40 2x40 2x40 2x40
m

g 40 60 80 40 60 80 40 60 80 40 60 80
Oxycodone
+ Naloxone 40/pl 60/pl 40/19, 60/10, 40/20, 60/20, 40/40, 60/40,
duse 80/pl 80/10 80/20 30/40
(mg)
Ratio 40/pl 60/pl 4/1, 6/1, 8/1  2/1, 3/1, 41 1/1, 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)



daily dose 0 10 20 40 (ng) Oxycodone 2x20, 2x30, 2x20, 2x30, 2x20,
2x30, 2x20, 2x30 dai |y dose 2x40 2x40 2x40 2x40 (ng) 40 60 80 40
60 80 40 6VBWOUIEH 80 Oxycodone + Nal oxone 40/ pl- 60/ PFT/ERR0460341
60/ 10, 40/ 20, 60/20, 40/40, 60/40, dose 80/pl 80/10 80/20 80140
(my) Ratio 40/pl 60/pl 4/1, 6/1, 8/ 1 2/1, 3/1, 41 1/1, 1.5/1, 2/1
80/ pi Note: ldentical dose ratios were -ghtained for 40/10 ng and
80/20 ny (4/1) and for 40/20 ng and 80/40 ng (2/1) WO 2006/ 089973
PCT/ EP2006/ 060341 -75 202 subjects were randoni zed, 196 were in the
| TT popul ations and 166 conpleted the study. The study design
schematic for the clinical study is displayed in Figure 5. Blinded

nal oxone CR t eyl utl Abubhd Mo Wk S BURPE bMhidRa0BH BSomblifed

dosage 5 reglnen const e en Ire do rea

peri od and no ttestedy.athesstdyelesign vehematid foodeclinialt stelytis dispiewidie Highre 510
or 20 ng of oral nal oxone each norning and evening. Open | abel
oxycodone CR tablets (10 ng and 20 ng) were supplied in PP blisters.
10 Dose adj ustBiiiks nﬁl@ﬂdnd; (re tapRitd (6 miEthdAWh ) Gverd1Gup Bhédl&itbioﬁl%é.f'lﬂﬂ-dbﬁhge

period and 10 CR oxycodone tabl vai | abl e as rescye
medi cat i on X hriSEE8.tes chestanh for the if?sﬂ‘r‘Y’\e'ﬁi’é‘gHS%tﬁ%jEt aegaﬁﬁ%ﬁ
constant for tzﬂﬁ;sﬁﬁédﬁ ﬁex@‘a}l&l\/@d ?!aﬁéh% 1eb BRI 1§ 0P R thB Of oral A1 d:RRE Sach
recei ved 20, 30 or oral oxycodone éach norRi ng and eveni ng.

15 W nded nald%@ﬁé@ﬁﬁd@@%@mgablets were optically identical to
nal oxone tablets 5 ng

Open label oxycodone CR tablets (10 mg and 20 mg) were supplied in PP blisters.
10 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.

15 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

20  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
25  the study (including the follow-up phase) without major protocol violations. Major

protocol violations were defined as:



and 10 ng. Dose and node of admi nistration were as for nal oxone CR
tablets. The Intent-To-Treat (ITT) popul ation included all random zed
patients WPt REBENWBd at | east one dose of study drug BHRHEFE/049341

| east one post-random zation efficacy 20 assessnment. For sone

anal yses, the | ast observation was carried forward for those ITT
subj ects who discontinued after Visit 44l TT/LOCF). In other

i nstances, only the available data were used (I TT non-m ssing). The
Per Protocol (PP) population included all random zed patients who
conpleted 25 the study (including the foll owup phase) w thout major
protocol violations. Major protocol violations were defined as: WO
2006/ 089973 PCT/ EPZ06/ 000341, i vod Brote hal SERE B ldQodSRs igd JTRL &, t han
50 ng oxycodone per ‘Wweek as Téscue medl cat Por gqurt rPg 'R M it énance
phase or did not f ahddioationeuridg thémainsenbedphesd ob didaad tiilewdasef tegi nens

(40 nmg, 60 ng or 80 ycodaone per day). - Less than 4 nornin
b 4 eveni ng. asseSSEHR e eoa Bu5h restman alme, iai of SiBe Greions P
during the last 7 dmys prior to each visit. - Very large deviations
fromthe scheduled visits, i.e. the date of visit was outside_ the
respective visit wilfgohan brramigsandd pYRISRESHRICRE ofmgan PN ieRsity ere
t he mai nt enance ph LSl tﬁm(nﬁi i arded as mmj or
protocol 10 viol at ?%E@é%‘%/l at | éﬁésl%?t?o%?ﬁ@gﬁ%‘rﬁ vii/s?‘gl ts were
regarded as minor pYesy tegd deviatiohsiremn the, schgilet lvisits denthe date of vishi wes  a

maj or protocol violati 1St M0G0 far. Misid 4 o
slightly increased Ogl#k%ﬁh%;egﬁcﬁ{é%g&% ‘glr/ﬂldg%' g@ytqﬁglaﬁg%tﬁg)%ﬁ%q\%gzﬁg}q%&d
defined as fol | ows:the maintintnet phakerisity (tikie4 amd F)tvesrarogerdpth asmyjor profcel
visit 3 P 6 10 12 0RMS eatlehnd £8mR ohDuSR bRl robliSed B A SF ARG
violations. For the identification of a major protocol violation, the visit

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):
15

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
20

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:
25

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



- visit 3 plus 25 to 31 days. 4. Primary Efficacy Variables 20

Effi cacy assessnents were determ ned based on data recorded in the
case repor VOHRRd in patient diaries. The primary ePFIERRYH060341
vari abl es of interest were pain and bowel function as follows: 25 a)
Mean Pain during the last 7 days prior to each visit, based on the
patient's twi ce- daily assessnent of papm intensity using the 0-100
nuneri cal anal ogue scale (NAS) (0 = no pain and 100= wor st

i magi nabl e pain). Mean Pain was cal cul ated for each WD 2006/ 089973
PCT/ EP2006/ 060341 -77 study visit as the nean value of the daily
mean val ues of all patient's diary entries fromthe last 7 days. b)

Mean bowel i

bowel functi oﬂ&&‘?P‘Q%‘F%ﬁ‘h‘!’ EELH ?aastéﬁ?ﬁe(sjmg%era ﬁg?lﬁ o&ggéﬁg‘%}lt\sﬁldﬁ f%tgés
bowel functi onfrvm$hec1a$t6uiaas ed from the mean of the three 0-100 NAS
scores: ease of defecation (0= easy/no difficulty, 100= severe
difficulty), feeling of inconplete bowel evacuation (0= not at all,
100= very st rigngsan el ﬁmd@ﬂfpitieﬁf’s SRRk MAdtiedch {tlly Vigt, ofbovad] lfuncli&O=
very st ron Second effl cacg/ vari abl e of i nterest included
anong ot her %3" AeyeRgRd pach sk Megn gpvel fgctpn pps falgplagerom

preference. EVﬁ!: Hihh Qf‘thé BHredd- @@@N AS%&%SS SHRYF d@ffeca%fofm '((9‘=aé‘a\éy/\‘i@81fﬁculty
measured using a 0 to 7 nunerical analogue scale (1 = very ¢ 2

good, 3 = pr et Ip=gevre diffienliy)desling ef insorplsieibgivel gragusten (& netp@éls 1007
15 very poor). vgfétﬁ{n? i 54 d?%@ﬁs‘ﬁb&ﬁmlté%&ét?ﬁ 1@6@%@ stcrgn%
nuneri cal anal o reference measur ed by assessi
preference for maint enance (oxycodone/ naI oxone conbi nation) or

L on A b ey RO oL SRR O 30 Y ©

c) Global assessment of efficacy, tolerability and preference. Evaluation for global

assessment of efficacy was 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=

15  very poor). Tolerability 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).

20
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
prdvided for the ITT population. o

25
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



mai nt enance, 3 = no preference). 20 For the gl obal assessnent of
efficacy, tolerability and preference summary statistics for the
groupi ngs dHEAWEPE of oxycodone and nal oxone, absol ut BCHEERIG60341
nal oxone and absol ute dose of nal oxone given the sane
oxycodone/ nal oxone ratio were provided for the ITT popul ati on. 25 d)
Laxative intake/ nean | axative dose, whigh was cal cul ated fromthe
respective case report forns (CRF) entries. An analysis of the nean
| axative dose during the last seven days was performed for patients
who took only one |laxative during the entire WD 2006/ 089973

PCT/ EP2006/ 060341 -78 study. Entries fromthe nedication record CRF

page were use b i i i £} .
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ubj ective synptons o t wal ich were recorded da

by the ,oatﬁS USRI, @Yam'ﬁﬁméﬁ% the %?18 SAiFPancsRhags 2 g the
mai nt enance pheugwlupglhbedadis cilcuthfédam anxi ous; | have to yawn; | am

sweating; My eyes are watering; My nose is running, | have

gooseflash; |I amshivering; | feel hot; | feel cold; My bones and

muscles are aclyigyg; t!ieas??fn&) écﬁ‘%@' dtawaBROWSE Kohidh WY Secbflied 88 b
nmuscles are t 'tcﬁlcn\g(g; ﬁg‘&/e a g‘on{’i r‘?af§ crajclzrps;1 I canr?ot es?@)’tstyitlw.
Al | synptons weatientiathedliay didng the figst sewten dhys"of thel mainfeharick phase iRluded: I
medi unt', "3, = strong" . "4 = extr "o 15 re.r during
the frrst D aa 8o Chavste Tafred Srrude MY VR MR AR e
running, I 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; [ 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”.
15
SOWS were recorded during the first 7 days of the maintenance phase in the patient
diary. For the additional post-hoc analysis, the fotal 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
20  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.

25
Safety assessments consisted among others of monitoring and recording all adverse

events (AEs).



diary. For the additional post-hoc analysis, the total score (= sum
score) of theg000eMb7d tens was cal cul ated for each pati epprapshodadbss
Additionally for each patient, the mninmum nmean and maxi num of the
7 daily dose scores were cal cul ated. These 20 paraneters were
sumari zed via sinple characteristics for each oxycodone/ nal oxone
rati o and absol ute nal oxone dose. Safety?assessnents were determ ned
based on data recorded in the case report form and in patient
diaries. 25 Safety assessnents consi sted anong others of nonitoring
and recording all adverse events (AEs). W) 2006/ 089973

PCT/ EP2006/ 060341 -79 f) An adverse event was any untoward nedi cal
occurrence in § Amidverst emnt wlai; axi)cmtoweirdl wedictklgetureencs iny watient or clinical
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Therefore, an waith@idsota¥@eiariCohive alkgushl RRtitKhHOIK f&tBe@Therefore, an
uni nt ended sign, (includin lgegn abnornal |aboratory finding), synptom

or disease tenpbrEEeEISAtS Pated with the use of a nedicinal
product whether or not considered to be related to the nedicinal
product, 10 - any new di sease or acerbation of an existin 3 di sease,

any detonation-in nerupaetesbly andagintender sign@udediegamsabpprona iabortay y

value or other cli %g;g)tl ein
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causal ity in suspecmediciashprodet whetheror not cvesified t Heaelatedialihe medicinal
product was based on &h% foll ow ng consi derations: Associ at ed
connections (tinme e

10 - any new disease or acerbation of an existing disease,

- any detoriation in non-protocol-required measurements of laboratory value or
other clinical test that resulted in symptoms, a change in treatment or

discontinuation from study drug.

15  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

20  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

25  be explained by concurrent disease or other drugs or chemicals; information on drug
withdrawal may be lacking or unclear; 3 = probable: reasonable fime 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



pl ace); pharmacol ogi cal expl anations; previous know edge of the drug;
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sequence 10  aghchrdit (Rbdse Br Sther d¥Egsr YRemiBalh; thWebpoRbdtolvdiBwal of the

attributed to concurrent disease or other- drugs or chem cal s, and

whi ch fol | ows ¥Mg (dechalicagd) ishonldbeselinislls plausiblonibe eyt nostiBosfiogve 73
PCT/ EP2006/4 6% adoﬁ%id@ﬂlgHf’ﬁ%@nﬁcﬁ?ﬁ{:@ﬁu@ﬂ%?%aﬁs?a%ﬁé?%&{crﬁrﬁeﬁéﬁge

information is not requir ausi
rel ationshi p tmrockdute, Hawtassayk Alliadverseeavents doampntbe chmseedthastadydwdry all

concurrent disg r ot her drugs em cal s; the response t.0
wi thdraval of ShEctedon %e?ﬁg%ﬁea?@%tn%-ﬁﬁﬁ%ﬁ%%e RYPRi(BaSF3) e Besitisi bl e
t Ee event | nustalildexnﬁﬁl i)ﬁh,tdrampiﬁg,mf E,Q?@dl@i@h,ﬁ&i‘t{@, ladache, swegting, .
enonenol ogi ca usi a satisfactory .rec enge rocedure, i
hecessary) . Al iestakonepe, e fraifans B, Wrieere B atberl and Relugieerag adsree
all  col | eps edeRftsttee dfbvRkmed aRNindeBhstiphidnCldre dothssiies af ¥R BEsS events
(nausea, enesis, .~ abdom nal pain, cranping, diarrhea, sedation
vertigo, heada®htestifhati ng, restlessness, skin reactions (pruritus,
urticara and other)) and vol unteered adverse 10 events were

docunented (pain and.constugatjon were not classified as adverse
events for thallgnalylyy exceptitheglizitodopioidiymenl andwmalestone fypéad] aspyerse gvents

typical and n I S . LV&: s f d
For the oat et yyaariry Bife SR BB Roof TRt Rlita i BBlcaPLE®
15  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

o had any adverse events,
20 . 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
25  toeach 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



15 nal oxone typical adverse events analysis were perfornmed on the ITT
popul ati on va§dobBeer € previously considered for be Efﬁggﬁﬁﬂmwoou1
anal ysis. Adverse events were summarized by absol ute nunber ané
percentage of patients, who had any adverse events, 20 had an
adverse event in each defined systemorgan cl ass, experienced each
i ndi vi dual adverse event. The sum score8lof the severity of elicited
opioid typical or elicited nal oxone typical adverse events was

cal cul ated for each study visit as the sumof the scores assigned 25
to each of the above-nentioned adverse events absol ved during the

| ast 7 days. A score of 0 was assigned, if the respective side-effect

was not obser vmdrethdMaﬁWisd @®ht with diffg@nt Rv&EiRs ¥ef redorddd duing the last 7
adver se event a score of 2, if the adverse event was

S
nmoder at e, and ‘!\?{%@ég‘lrgo’iﬁ? SeyerityWasgedadver se event was severe. If for
one side-effect WO 2006/ 089973 PCT/ EP2006/ 060341 -81 nore than one
adverse event wth different severities were recorded during the |ast
7 days, the vEparysipEstiosyfosihe sunswere ofthprayeyits efaliciied @501f1<§rplqatlmend
sumscor e ofs t "giceYRfiblohe Ypid hdvet Qi ,
nal oxone typi callc adver seeg}\%nt g&d usr%:é‘r’\égpgt Fgﬁs/e?bquia gédﬁ(?égﬁ aglh
for each st udsyadyiwsit fof the growpingsciogs ra'g@oﬁiw'eodoae pugd nﬂio:mne yebedan dosered
nal oxone, abso S t Qs f | oxone

i ven the sameineaRfaRh e SAREBRE L PR s SRR BE PR
(nmodified to hhradtimm H&’ﬂ&nﬂxn@twtslfmsd:ﬁed toﬁranﬂibﬂr@B@&ens&b@bénﬁrdﬂdﬂ)sﬁ of

nal oxone versug erforned .in the I TT on for
val ues at Visi} 5@“%&’?’?%?%% % VY BPUSRIACERewEre PF %‘f’}?@ﬁlwl mpf’ﬁ#aﬂf’& tles
at the endi@f tdhes afiwisRUgBAGACW R BalbRdreeathetDRKS f@fvamios X of the
treatnment). Additional summary statistics were provided for the

sumscore of t hBaiBEDIce Phassi(aficx i wackeef nsjoxenctreaiiBetthl and elicited
nal oxone typi cal adverse events during the whole 15 naintenance

phase for the gr oupi ngs dose ratio of oxycodone and nal oxone,
absol ut e dditional summary statistics were provided for the sumscore of the seventy of

elicited opioid typical and elicited naloxone typical adverse events during the whole

15  maintenance phase for the groupings dose ratio of oxycodone and naloxone, absolute
dose of naloxone and absolute dose of naloxone given the same oxycodone/naloxone
mﬁo, 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.

20
Adverse events, as mentioned above, were identified by the following the Medical
Dictionary for Regulatory Affairs (MeDRA). Elicited opioid-typical adverse events
were considered fo be nausea, emesis, sedation, skin reactions, as identified in the
aforementioned MeDRA (leading fo a maximum sum scor of 12). Elicited naloxone-

25  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).



dose of nal oxone and absol ute dose of nal oxone given the sane
oxycodone/ Rah SPRBe7s" ati o, and for the sumscore of the seyerity, of.
elicited opioid typical and elicited nal oxone typical adverse events
during the foll owup phase by absol ute dose of oxycodone. This

anal ysis was perfornmed using the ITT popul ation. 20 Adverse events,
as nentioned above, were identified by-&he follow ng the Medical
Dictionary for Regulatory Affairs (MeDRA). Elicited opioid-typica
adverse events were considered to be nausea, enesis, sedation, skin
reactions, as identified in the aforenentioned MeDRA (leading to a
maxi mum sum scor of 12). Elicited nal oxone 25 typical adverse events
wer e consi der efl t o AelgbdBffichal Reaild, cranping and diarrhea wth the
definitions applied as laid out in MeDRA (leading to a maxi mum sum
scor of 9). WD 2006/ 089973 PCT/ EP2006/ 060341 -82- 5. Anal gesic

Effi cacy Resultif cha®faRthtefantBheingAMNERITBRNuRHBzESHYS are
sumari zed below. 5 Table 2: Mean Pain at End of Titration Visit (V3)
and End of Maintenance Visit (V5) by Absolute Dose of Nal oxone - ITT
(wth non-rg ssj LS v ' o

Nal oxone. Nl ox o Rk aaas ot Eoa O HeeEa viiths) Bid Bifor MELAHARE Vi v
40 nmg | TT nonby Nbd@uit2Dd® ofl Nalokersi ndTMeaith (18D)mw@ng @a@) 26d PP3Andysis
38.1 15.9 (1QR§%hg%§ 4) (15.8) Mean (SD) V5 37.8 37.2 37.5 38.7
(18.2) (17.3) (F3389™17. 0)

Naloxone | Naloxone | Naloxone | Naloxone
Population | Statistic Placebo 10 mg 20 mg 40 mg
ITT non-|N 46 42 43 41
missing
Mean (SD) V3 36.9 359 39.8 38.1
(15.9) (16.3) (18.4) (15.8)
Mean (SD) V5 37.8 372 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
s (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 V8.
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.



95% Confidence (-5.04, (-2.36, (-4.76, Interval for 4.58) 7.22)

4.93) Di f%gégd?@%%% Pl acebo* PP N 29 26 22 22 Mean gépf)ggz\@w%gﬂ?

38.0 40.1 17.7 (20.0) (16.1) Mean (SD) V5 32

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:8P acebo at Visit 5 (end of

mai nt enance) are based on an ANCOVA nodel with treatnment and baseline
pain intensity as factors in the nodel. W) 2006/ 089973

PCT/ EP2006/ 060341 -83 The differences were small and confidence
intervals were fairly narrowrelative to -the 0-100 pain scale and

di d not point TR @ffeiché @VRRE AndINer@RBHGRBECnRIVAICREY FHRY WRERY reitive Y6
nal oxone and nal oxone placebo. 5 Thus, in the ITT popul ati on nean

pai n scores (:1sB)l0Pzamagale WQ@O@({!IESO adifferagce g@r@%@%eﬁgacy@mned
to 36.9 (15, 743 n@gﬁalgjt@%gggggg%ﬂg%&g& | ast 7 days prior to visit 4

and 37.2 (17. 24 to 38 onpared to 37.8 (18.22) for placebo
during the last 7 days at the end of the maintenance phase. Anal gesic

oxycodone! il oA P RipslitoBReppiicores EUBERERAHT Jed et o
usi ng oxycodon2s.8l¢isle. 59 dohired @36® (@$5,74dboplacedo during the last 7 days prior to
visit 4 and 37.2 (£17.24) to 38.7 (17.05) compared to 37.8 (+18.22) for placebo
during the last 7 days at the end of the maintenance phase. Analgesic efficacy did not
change at V4 and V5 with oxycodone dose or oxycodone/naloxone ratio in a
10  quadratic response surface model using oxycodone dose and the ratio as factors and

baseline mean pain as covariant.

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

15 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.

20 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
25  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.



basel i ne nean pain as covariant. A gquadratic response surface node
wi t h nal ox codone dose as factors and baseli '
covariant s 20%E]A;}!?%ﬁ‘}z(‘]ythe only factor that affects the eﬁﬁngﬁb%g%aMI
mai nt enance nmean pain is the baseline pain nmeasurenent. There was no
evi dence of changes in nmean pain with varying anounts of nal oxone.
However the study was not designed nor84powered as a fornmal
denonstration of non-inferiority of oxycodone/ nal oxone versus
oxycodone/ nal oxone pl acebo. 20 6. Bowel Function Efficacy Results
Mean bowel function was cal culated for each study visit fromthe nmean
of the three NAS values ease/difficulty of defecation, feeling of

i nconpl et e bowgy teMRE didfetcdbe ofHbELIIEd ABEFIThaRkofeQRE S PREHBN -t ARR! Y
statistics for nmean bowel functjon during the 25 |ast 7 days were

provi ded for eRfEformed oy thei eiues pofpinedhdurinedbgrendgd madnenaneg @ltaswﬁaﬁer 4
oxycodone and A ose
of nal oxone g?\%‘%)&? Hgoégge%%%ggggﬁg?ﬁg g\gggfgg@g??gﬁ S@%%@%%%QQB
PCT/ EP2006/ 060iBtetval) fgnthg diffesertce firomeatis heavweem the tmﬁhmbsgbmsevﬁogmviﬂhd. A
nal oxone veys I - re r-.i he val ues

obt ai ned dﬁs;l % c}?gecﬁir;\%c%#naﬁé%n ag\r%gsﬁ Srfg aeg%rqﬁ nd?(’fﬁﬁe %%ﬁegalg]e phase

nal oxone tr eat (@éeatd wedks oﬁdalbiomm;eaﬁnmt)sThieﬂarﬁﬁ%ﬁbae péiformed idd thelTde

interval) for t i fferenc n the tr ment grouyps
wer e provi ded. “gﬁ?d 085%5 ﬁ%ﬂ?% Ei“%f’ yv@é@“%%"éfa‘ag%ww‘%ﬁ#

the end of thepdiRinmitERIRERIORBEEoweRfiinblion'at WIS (aBkr DNHeEXEMRloxone
treatnent). These anal yses were perforned for the ITT and PP

popul ati ons. FEFRUPEHE)-| TT popul ation only, t-tests for difference were
also perfgynmed to explore nean bowel function at Visit 4 (after 1
week of naloxone treatnent). 10 In addition, summary statistics of
mean bowel f unkaddition sumnery satistias ef measbpwel unctionaluring the last 7 days for the

end of the follow-up phase were provided for the grouping absolute dose of

oxycodone in the ITT population.

15  To evaluate the effects of the titration/run-in period a pairéd 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% Cls for the difference in means between the treatment

20  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
25  absolute dose of naloxone. In addition, surface plots were provided for the results

obtained at the end of the maintenance phase.



end of the followup phase were provided for the grouping absolute

dose of O%@?@%ﬁgﬁaﬁn the I'TT popul ation. 15 To eval uat g?t,ﬂgzé}g%(g%s

of the titr in period a paired t-test for diffe

conducted for the nmean bowel function during the |ast 7 days before
the end of titration/run-in, conpared with the nean bowel function
during the last 7 days before the base$ine visit. This anal ysis was
performed in the titration phase population. In addition, two-sided
95% Cls for the difference in nmeans between the treatnent 20 peri ods
were provided. Figures were provided for the ITT and the PP
popul ati on. The val ues obtained for mnean bowel function during the

last 7 days bel@ffedtipaeeftle Bbwélifendiibh Qb RA GEHE RADVT okyiRashe 8 Halkdne

were plotted agajnst the oxycodone/ nal oxone dose ratio and the 25

absol ut e dose ¥rtheahsglutsose phnalerene pddlitions] grelysis apd Hgareswers psvvidaddern

for the result Ledna : 7Rl
2006/ 089973 PCY IEgg 6/10633'51{%?%3%@%&%ﬁ%@gﬁlﬁg?{gq%@%&ﬁggﬁ“?C%Qne

functi on dependpse gnringibe fast Weekoff theepainiguanee phage Merswxbhraloxnne dhse was
absol ute dage j L ' i S

provi ded fgjf f%r%)ﬂ?%(#)ﬁ%ggﬁﬁggl?%e%ﬁ%ltﬁszdgﬁlé%ye&es %ggua%’éﬁ%n%l ay%l\?fégef%?t %fhe
t ot al consunedhewhokdiorerangomeestigated Mdrbever,asonweeloiodf thdlsowel function
mai nt enance ph‘%ﬁg versgﬁ tgtewgal oxone %;)se was 5 performed. The

par anet er est i Yrht 8§HRPIORY WelE REEREF™t 0 di splay a surface plot of

t he whol e dose range investigated. Mreover, a contour plot of the

bowel function_wth g granylatjon of 10 was performed. The val ues
for mean bowel THSYRHSS &9F THgan QW] RGP ab pash stugy Vst S dpseiTatio, bjypbsolute

absol ute {f) dRRE oPhalBRINEXMBy ARALRYIRLSHABnEISSEN AL satad oxone gi ven

the same oxycodone/ nal oxone ‘dose ratio in the TTT popul ation are
presented in Fxyapdonepalogore dosarsgiodethe ITHpownlation peatesenisd inBighres 6 $e8.

of nal oxone Vel AGRRdeSoS B2 HalbRone FeHS f?!age'bo is summarized in
Figure 9.

15  The surface plot of the whole dose range investigated based on the RSREG
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

20  increased dose of naloxone was seen. During the last 7 days at the end of the
maintenance phase, mean (£8D) bowel function was lowest in the 1/1, 1.5/1 and 2/1
dose ratios (21.9+22.25, 21.8421.35 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

25  the last 7 days prior to Visit 4, mean bowel tunction ranged from 20.7 (£19.24) ata
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.



15 The surface plot of the whole dose range investigated based on the
RSREG est f the nodel paraneters is displayed 0.
The contoupﬂy% &&%g% the bowel function with a granulatrgﬂEg#&%&ﬁyi
shown in Flgure 11. Wthin the ITT population, a trend towards

i nproved nean bowel function with 20 increased dose of nal oxone was
seen. During the last 7 days at the end8tf the maintenance phase,
nmean (SD) bowel function was lowest in the 1/1, 1.5/1 and 2/1 dose
rati os (21.922.25, 21.821.35 and 26.723.98 for the 1/1, 1.5/1 and 2/1
dose ratios, respectively). Furthernore, mean bowel function

wor sened as the anount of nal oxone decreased, to a maxi mum val ue of
47.8 (23.20) for a dose ratio of 6/1. For 25 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 (20n8sys bt abgolptgrdose pfnaxeng @@@eﬁ@mf@f&‘i N&PUe®, 463 nmean
bowel  functi ogs oy b@s@m:@ﬁaﬂ@é@@g f&'p?&@&méﬁfge g,%aﬁa !

hi gher than in the 1/1 1 and se rati ds at visit
2006/ 089973 POFSERPEGHGAIBOSUl 0! mmmneﬁ (ps0.85 foy 2am=gﬁndt4§ apraloxshe versus

and 26,1 (25, CRyeeP e Rr iy s c28ah 40 SRt Ao G OY

the end of naimt%@@mﬁﬁ)ﬁﬂﬁ&t@ﬁpﬂhﬁMﬁBrmnmgndoﬁﬁwmgmnaphmmnﬂnmemsus 5
pl acebo, t-test..for differenc 43.3 (26.41), 42.1 (25.53), 34.2
(30.04) and z‘if.ffjﬁff’tl%"g(%ﬁ ‘%‘Eesy‘g’ﬁ@ 4 (p=0.004 for 40 b nal oxone
versus placebo, t-test for difference) (see Figures 7 and 9).

Anal ysi s by absol ute se of  nal oxone given_ the sane
oxycodone/ nal o&%@lﬁ&}éw% dost pinalargneeivemike s3ipg orysodsemalasne doss i o

groups (4/{p amqnaéﬂ&w&%dtm bokhog réﬂbegroﬁﬂsgmran@ébl‘zﬂﬁféﬂﬁ tilenembad

hi gher nmean bowel function values at Visi see_Figure 8).
Fromthe e nd ofighds exmdmeedmw bed Jyghes anepp bevie] ferictipp valoeg af Y isitydand B dseel
function W% %g The range for mean bowel function was 21.8
(21.35) to 48 é%% 71)

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)
fo 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 bowe! 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

isit 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



fo~:: the dose ratio groups at end of mai ntenance and 33.2 (20.76) to
52.1 (26. 7Q0 2h@hgebd3e dose ratio groups at the end of fg‘lnL/E%% 06034t11e
change was greatest in the 40 ng nal oxone group; nean bowe uncti
was 26.1 (25.08) at the end of maintenance-and 42.4 (23.19) at the
end of followup. 20 Analysis using the PP popul ati on generally
mrrored the trends observed in the | T®87popul ation with regards to
mean bowel function. During the last 7 days at the end of the

mai nt enance phase, nmean (SD) bowel function was |owest in the 1/1
dose ratio (10.715.35) and worsened to a maxi nrum of 57.3 (17.38) for
a dose ratio of 6/1. 25 Mean bowel function val ues were higher than
the 1/1, 1.5/ Y2834 ioiphaedbopH) @) 20ahg and¥y 88 dsloLdne| Beahmlldnstber 6t | 0S.
Simlar values were seen for the last 7 days prior to Visjt 4 with
the exception RGfCHt i egch trggfment sounyn the PR n’fw@ﬁan grantsatishigally signiticant
phase mean bgﬁl@é,luésbbﬁé‘réh&rb%% d4% 18 Hp%thal3ik fordQests foldifrdtbhee P midan
(29.29) and 2 WO 2006/ 089973 PCT/ EP2006/ 060341 -87 (28.34) for

pl acebo, 10 ngpowmdiupgtiethd 40 ng nal oxone. The small nunber of
patients ing each treatment group in the PP popul ati on neant
statistically significant p-values were not obtained in the PP

anal ysi s for tThesstiof faintehahdeanemdbewkbiunctanesulto welsufumadzdddrelovs The
end of mai ntenance nmean bowel function results are sunmarized bel ow
Tabl e 3: Mean Bowel Function Scores at End of Titration Visit (V3)
and End of Mil'dbleeBaNizen ‘Eoswiel F(itibn [Beorb 20 Buil @f Risioaf Viblal(Uzpasl End oF

non- m ssi n d 10 | An s_Po ons. oxone
(Nal oxone Na|93) 1@%%‘% L(%g&éﬂ&%@ﬁe Bost Pﬁﬁ Xweae?ﬁ; top- Trissing) apd
40 m I TT mon-1TY/EOCH Andfsid Populations.
Naloxone | Naloxone | Naloxone | Naloxone
Population Statistic Placebo 10 mg 20 mg 40 mg
ITT non- | N 45 41 42 40
missing
Mean (SD) 48.2 53.5 51.3 48.2
V3 (23.5) (22.2) (21.6) (20.6)
Mean (SD) 454 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 5386 469 47.7
V3 (24.0) (22.8) {23.1) (20.5)
Mean (SD) 44,8 40.1 33.2 26.5
V35 (22.9) (24.7) (28.4) (25.7)
P-Value* 0.1795 0.0140 (.0005

*Comparison versus Naloxone Placebo using ANCOVA model with Naloxone dose
and baseline bowel function as factors in the model.

15  As already mentioned above, within the ITT population, improved mean bowel
function with increased dose of naloxone was seen, with mean values (= 8D) 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



m ssing Mean (SD) 48.2 53.5 51.3 48.2 V3 (23.5) (22.2) (21.6) (20.6)
Mean ( SD) 31.3 26.1 VS (22.3) (23.1) (25.8)

P- Val ue* oﬁ%g"é'é@”go’% 0.0002 I TT /| LOCF N 48 47 47 42 {’ﬁ)g’%%g"?@]ﬁ?m
47.7 53.6 49.9 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 *Conpari son versus Nal oxone Pl ac&bo usi ng ANCOVA nodel with
Nal oxone dose and baseline bowel function as factors in the nodel.
15 As al ready nentioned above, within the ITT popul ation, inproved
mean bowel function with increased dose of nal oxone 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 plaee8n; 1ab@odtygmhaﬁs%mo@ﬁuénce4ﬁtem1srfeﬁtmsﬁehﬂsbweﬁﬁncruhﬁ end
of nmmi nt enance (ﬁfp or and 40 g&énal oxone WD 2006/ 089973

PCT/ EP2006/ 060%: zrencesé'fw%%onﬁ placewayere FAE3.9504% ahid memalexens é$-<’yfa| s
for the nmean baygl a{%‘ﬁ%'n%xox% b Bt C%llf) DA R@'na6R05. %@ﬁ%@
(-2.83, 16.69) at "10 ng nal oxone, 24.82) at 20 ng na

and (9.54, 29. amll)wraammmﬁgowmeomrbewehﬁmcnoemthtlscrmsm doye ofamloxone w1th
nal oxone. il PRt ety bR sy T B bkl iy RE BB W0RRuRl

nal oxone pl acedigniBtaat atemid ofildaintensnagni f i cant at end of mai nt enance.
The response surface quadratic analysis confirnms inproving bowel
function with

The response surface quadratic analysis confirms improving bowel function with

increasing dose of naloxone, with the linear effect of naloxone dose statistically

10  significant. The Table 5 displays the estimated improvements in mean bowel
function scores versus naloxone placebo for the different oxycodone/naloxone ratios
studied; these estimates correspond both to oxycodone/naloxone combinations
actually represented in the study design, and some combinations for which quadratic
surface interpolation was appropriate.

15
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

20  combinations; this observation, however, has to be interpreted with the size of the

standard error in mind.
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ratig. 4 (7 7) In addition |to estinmating the
LofyodbiiNMogsil| oxycodone/ nal oxone
4:1 10.2 (3.7) 11.8 (4.3) 11.0(5.6)
3:1 13.1 (4.5) 14.5 (4.8) 12.5 (6.3)
2:1 18.0 (5.7) 18.2 (4.9) 12.4 (7.7)

In addition to estimating the treatment effect 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

10

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.

15
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correspondi ng oxycodone dos¢ptus—atoxone pracebo—at 4 and V5. The
oxycodone/ nal oxone conbi nation pr6yi ded ijnproddh@®)s i n| ease of

4:1 11.1 4.1)

3:1 134 (4.6)

2:1 16.2 (4.5)

1.5:1 16.5(5.1)

5 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.

10 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.

15



defecation, feeling of inconplete bowel evacuation and judgenent of
consti pati reatest inprovenents were seen at d r.a
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G obal Assessnent-Efficacy. Tolerability and Preference-Results The
results for the gl obal assessnent of efficacy, tolerability and
preference are shown in Figs. 12 to 151-The 1/1 dose rati o was
ranked good or very good by nore 5 patients and investigators than
any other dose ratio. In total, 73.3%of investigators and 66. 6% of
patients rated the efficacy of the 1/1 dose ratio as good or very
good. The 2/1 dose ratio was ranked good or very good by 50. 4% of

investigators and A8bA Wsssraet: EHdaSy, ’ﬂd?eré’bi%ﬂx' Fhé BFerdERBARGAE De
observed for tolerabilTty of nedication w b of 1 nvestigators
and 80% of patients rating the tolerability of the 1/ 1 dose as good
or very good. bo
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dose ratio group I'nvestigators patrents),
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dose ratio {68 S or.s a 8 8% f or a

G obal - pr of'er dREEHS B niREHbR TR R e Bl B raiab R o FiSlimbd”
maj ority of |arm\11€5§16i°/gaipmnentafedemé efflhey dfdite Uheosk/rdumbmgeodai @y gdddl S
was supported results taln d in the nal o and 50
o trenrment  ghCdotegRit iRty SoPisny ERS t R0 o presienen aof

pr ef erence betﬁaggorpgﬁ@glon mai nt enance and no preference was
generally even regarding efficacy and tolerability. 8. Subject Opioid
Wt hdrawal Scale Results 25 Subjects were asked to report the
occurrencef QRiQiadihd HeliRWBlerldd ﬁ%l&abﬁi@%fﬁ%dxc&%b'\ﬂﬂ] AN
week of treatnent wth nal oxone. These were” assesse rating the

above- ment i onddvestgaionspnd e ofi patiestsaptingghe ®laratulity i thel IVI) dase aslgOOd or
(extrenely).

A*/ehpé(%d. High ratings were also observed in the 80 mg placebo dose ratio group
(Si .3% for investigators and 68.8% for patients), 8/1 dose ratio (77.3 for both
investigators and patients) and 2/1 dose ratio (68.7% for investigators and 68.8% for

15  patients).

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,
20  the distribution of preference between tifration, maintenance and no preference was

generally even regarding efficacy and tolerability.

8. Subiject Opioid Withdrawal Scale Results

25  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



WO 2006/ 089973 PCT/ EP2006/ 060341 -92 SOA5 score ranging fromO to 64
was conput b my ng-up the scores across the 16 s tons. The
mean sum s?‘g%"é”%g?”so/\s are indicated in Table 6 bel O\XF(?T"%P%[]G 4%
Mean sum score for SOAN5 Mean Score 40 ng 60 ng 80 ng 40 / 20 ng 80 /
40 mg Pl acebo Pl acebo Pl acebo OXN OXN N=17 N=17 N=16 N=16 N=16 Mean
6.9 9.1 6.0 8.6 12.5 Mdian 7.3 5.3 59%6.6 9.2 MnimumO0.0 0.0 0.0
0.0 0.0 Maxinmum 16.9 28.9 16.7 34.5 49.5 A general trend can be
observed that with hi gher doses of nal oxone adm nistered 10 there is
a slight increase in the predicted values of maxi numtotal SOA5 at a
| ow dose of oxycodone and a noderate increase at hi gher doses of
oxycodone. |t ¢owsebRWMHAYRsMBlto wﬁra;é&nﬂlﬁédlﬁr SRR AD tHeREbrEdfoss
additional safety concerns.” 9. Laxative Intakel Laxative Mean Dose
Resul ts 15 Thike kesympiomper of days with | axative intake during the
| ast 7 days prior to the end of maintenance decreased with
i ncreasi ng absol ute dose of nal oxone (3.9 3.38, 2.6 3.34, 2.0
3.14, 1.6 t 2, B8 them spnasceades for BOWE aredfdicatedain Talle 6riglaval oxone,
respectiveli\Z/). The percentage of days (nmean SD) with | axation during
the entire 20 nmai ntenance phase showed a cl ear decrease for placebo
W t h i ncreasi nubitosieh swmakopedaesOWwRe val ues being 46.4 42.78, 36.5
2

33.50, 31.3 t 41-38-ahRd-2-8-f WD 2006/089973 PCT/EP2006/06034
wnsors | A2 | 28 | Jiag |0l | g

N=17 N=17 N=16 N=16 N=16

Mean 6.9 9.1 6.0 8.6 12.5

Median 7.3 53 5.5 6.6 9.2

Minimum 0.0 0.0 0.0 0.0 0.0

Maximum 16.9 28.9 16.7 34.5 49.5

A general trend can be observed that with higher doses of naloxone administered
10 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 concems.

9. Laxative Intake/ Laxative Mean Dose Results
15
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
20  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 £



-93 41.25 for placebo, 10 ng, 20 ng and 40 ng nal oxone. The nean
nunber of days .of | axative intake during the last 7 da g rior to
the end of WhIMtE%Hce was | owest at the 3/1 ratio andf¢HEP2Vs)E4341
rati o. Anal ysis by absol ute dose of nal oxone given the sane
oxycodone/ nal oxone dose ratio shows no difference between the

absol ute dose 5 of nal oxone within eithgr. dose ratio group (4/1 and
2/1). The particulars can be taken fromFigs. 16 and 17 and Table 7
bel ow. Table 7: Laxative Intake (days) by oxycodone/ nal oxone dose
ratio (I TT population) Visit 40 ng 60 ng 80 ng 40 / 20 ng 80 / 40 ny
Pl acebo Pl acebo Placebo OXN OXN Mean (S.D.) N=17 N=17 N=16 N-=16 N=16

300 S, D Pl ey e

(2.46) (2.79) I@Qatﬁm)nt:ﬂ@@umﬁg the\lﬁss; 7 tays prioEtvctherendnifenmedmeande Saslo@redt afl

1.9 2.0 (3.30 20 nd fol

3.8 4.0 El. 5 4)'§é 3132 "(%‘%é% ?ér %3%?’%%@’%%’3’(‘%”@33 E‘isﬁ"g%%"x"fﬁ%lvﬁn\%eulo
Adver se Event Ssame Bﬁ?dddbﬁe/ﬁl@&ne a&etrm&sbom av lifRrenoe bataed] the ShyaTitd dosef
adver se even ts d n nt.enance ase xycqQdaone/ nal oxone
dose ratio ano° B‘geo‘f’@i QOW%STOB? (42£ %Tgemc abecﬁ‘ ken
patients exper{&AFidRol A 133M8 TaBle @RIMws during the mai ntenance
phase was conparable by absol ute dose of nal oxone and placebo (range

62. 7% - 70%, although the nunber of events increased with increasing

nal oxone dose.4Ng, MP20R8/ IERA Gy by bt 8RR8I dose ratio (ITT population)

Visit 40 mg 60 mg 80 mg 40/20mg | 80/40 mg
Placebo Placebo Placebo OXN OXN
Mean (5.1).} N=17 N=17 N=16 N=16 N=16
Visit 3 - Randomization 4.5 48 4.6 4.8 5.5
(3.12) (2.54) (2.79) {2.88) (2.50)
Visit 4 - Maintenance 1w 1.8 2.3 2.3 2.1 1.6
(2.76) (2.46) (2.79) (2.71} (26.19)
Visit 5 - End maintenance 39 38 4.1 1.9 2.0
(3.30) {355 (3.52) (3.20) (3.22)
Visit 6 - End follow up 3.8 440 4.5 4.2 3.7
(3.63) (3.09) (3.35) (3.38) (3.53)

10

10, Adverse Events - Results

Figs. 18 to 21 provide an overall summary of adverse events during the maintenance
15 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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bet ween oxy¥QHBHE40se groups. As regards severity of ePFHEPREFASHI4I d

typi cal adverse events, the nean sum scores 5 were generally |ow at
ech study visit and during the nmaintenance phase for all treatnent
groups and dose ratios. During the nmainggenance phase there was a
clear trend for a reduction in nean sumscores for all nal oxone
treatment groups and nal oxone dose rati os when conpared to pl acebo.
At the end of the mai ntenance phase, the nmean sum scores were | ower
in the nal oxone treatnent groups than in the 10 pl acebo group wuth a

statisticall LG, Jd i f: : ; I .
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As regards severity of elicited naloxone typical adverse events, there was a trend
towards increase mean sumscore with increasing dose of naloxone, However, mean
15 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).

20 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

25
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



nal oxone admi ni stered there is an increase in the absol ute duration
of diarrhea in subjects, who conpleted the clinical tria

Nevert hel eS¥0 20§93 Pat i vel y favourabl e safety data can B@T’H%’c"%({6%1
for the 2:1 ratio 5 of oxycodone and nal oxone, whereas the 1.5:1
ratio seens to result in a higher incidence and |onger duration of
diarrhea. Table 8 shows that the 2:1 rag§j 0o gave conparable results to
the placebo. 10 Table 8: Conparison of days w th diarrheaby’

t r eat ment Days of diarrhea G ouping OXY/ Pl acebo OXN 40/ 20 OXN 80/ 40
OXN total' N6 (129 5 5 10(290/.) Mean 7.3 2.0 5.6 3.8 Median 5.5
1.02.02.0 Mnimum11.0 1.0 1.0 1.0 Maxinmum 20.0 5.0 22.0 22.0 2:1
rati o The sane,g 0

di sconti nuati ons r grgnmt "“wr%ggle%@id%gh gﬁg&ggﬁ %P%cﬂ&eh{ﬁ%{é%?q}qﬁ?meg
2006/ 089973 P(E[foﬁmwﬁim@ﬁ[ﬁd&dthe%nﬁdhhai 9: InC| dence of

Di scontinuations due to Diarrhea Total Daily Oxycodone Dose (ng) 40
60 80 Total Daily Nal oxone Dose (ng) 0 0/17 0/17 0/16 (0.0% (0.0%
(0.00/.) 10 ONéverfhtldss, ddraphratively favourable safety data can be detected for the 2:1 ratio

5 of oxycodone and naloxone, whereas the 1.5:1 ratio seems to result in a higher

incidence and longer duration of diarrhea.
Table 8 shows that the 2:1 ratio gave comparable results to the pIa:cebo.

10  Table 8: Comparison of days with diarrhea by ireatment

Days of diarrhea Grouping

OXY/Placebo | OXN 40/20 OXN 80/40 OXN total'
N 6 (12%) 5 5 10 (29%)
Mean 7.3 2.0 5.6 38
Median 55 1.0 20 2.0
Minimum 1.0 1.0 1.0 1.0
Maximum 200 5.0 22.0 220
12:1 rafio

The same can be observed with respect to the incidence of discontinuations from the
15 stidy due to diarthea (see Table 9).
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conmbi nati on was not 10 associ ated descrogtively with differences in
the intensity of nean pain whether analyzed by dose ratios or

absol ute dose of nal oxone. The study denonstrated that addition of
controlled rel ease nal oxone to controlled release oxycodone results
in a statistically significant inprovenent in mean bowel 15 function
at the two hi gfgfi. 695&65eRE oFBls ﬁ&ﬁﬁiﬁgg ao) . The inprovenent

i ncreases with decreasi ng oxycodone i oxone ratlo and appears to
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at the 2/1 ratiol 20 1/17 3/18 0/16
(5.9%) (16.7%) {0.0%)
40 1/15 3/18 2117
(6.7%) (16.7%) (11.8%)

5 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

10  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
15 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



A gl obal assessnent of efficacy and tolerability indicated an overall
preference_ towards the 1/1 dose ratio for both investigators and
patients. ﬂ%zo\é\%o%n oxycodone/ pl acebo, 8/1 and 2/1 dos]gcmzi‘”&féﬂﬁ‘éﬁ“%o
had a high tolerability. The gl obal 15 assessnent of preference al so
indicated that the majority of patients and investigators preferred
t he mai nt enance phase for the 1/1 doseg7atio, but fornmed the 2/1
ratio also as suitable. The incidence of nal oxone- and
opioid-typically adverse effects were summari zed by 20 sum scores
for incidence and severity. Mst reported adverse events were those
known to be associated wi th nal oxone or oxycodone and di arrhea was
the nmost frequgplhicseRRt HRDoRNVGhSRnIHBRvehBiRls inl RALSAS G 0 th

hi gher doses of _n}e}llgxone. Di grrh_ee_l vvgs ?ﬁgemstmgog@mn causﬁgﬁ y 235
rel at ed adver setigignthedmprevdwentss iegenstal, cheatit aithihesacke ragip, atiddndepersdent
was substanti r t 1 r.at,

Di arrhea can ?Aglﬂ)r{ee‘éaéﬁggg&gg B*}; 3?%)42)?3?1“(?[\}&1[?’%@?3?\/@ g’{s%?r’g“t%@‘ﬁ%”’flgﬁhe%"m
pati ents w t h apibinatien, nheteliereons suggedtion of 2 Wwer pediiedeffact thayfboihd

ant agoni st . 06/ 08 PCT/ EP2006/ 060341 -98 In sunmary, it
seens that > |V\1% m%?bcg%@ogllgcf’?’ WPHERt are taken into account, i.e.
reduction of pain intensity, inprovenent of BFlI, occurrence of
adverse effect avoi dance of diarrhea and to] erabil i% and
preference, th CHFQatgShIMPIOERERE Wae Ef‘énﬁh@Squ?ééPfyﬁd- angygil ombgaige
2/1 ratio, theygObL5) NP, MBS eSRRUE: FTRFA HEMhRAd offesiol ﬁ{gbiﬁc r:%tﬁ?é@me 2:

Phar macoki nctic and bioavailability characteristics of different
strengt hs of amiimaddmpmypnenitin bewefunskigr betwaen thad/ latiosnskibe hAad ratio,10

obj ot ves of THESHEF LIRS bt AR Fifedon RMERL bR Wihe 21 s,

15 bioavailability paranmeters of oxycodone and nal oxone and their

mai n et abol | tig%lobal assessment of efficacy and tolerability indicated an overall preference
towards the 1/1 dose ratio for both investigators and patients. The 80 mg
oxycodone/placebo, 8/1 and 2/1 dose ratios also had a high tolerability. The global

15  assessment of preference 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 reiated adverse event and adverse event. The incidence of diarthea 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.



when adm nistered as a controll ed-rel ease fi xed conbi nati on tabl et

formul atio ssess the interchangeability betwee
di fferent s%‘f?érqg%ﬁ'?g%of the fixed conbination, OXN 10/ SPC%O%OIGTGI

and OXN 40/20; and (iii) conpare the phar macoki netics and

bi oavail ability of the fixed conbination fornulation with 20 market ed
Oxygesic(r) given together with Nal oxom#8-CR tablets; 2. Test

popul ation A total of 28 healthy adult, nale and femal e subjects were
random zed to receive the 25 study drugs with the aimthat 24

subj ects woul d conpl ete the study and provide valid pharmacokinetic
data. WO 2006/ 089973 PCT/ EP2006/ 060341 -99- Inclusion Criteria

Subj ects who were included in the study were those who net all of the
following criteria: 5, Males or femal es of any ethnic group; Aged
bet ween >18 ankl sumsagy itsgems By, if glliagpastsiof Eeptagieara ken ind gegpun, i.cand

W thin the wei &ﬁ&ctfbﬁBgﬁmﬁﬂntensﬁ'Pmeﬂweranﬁt oFBFEDc@Rna0f ad%&sé<&:fé(cp r

femal es; 10 Feral es nust be non-nursing, non- pregnant, and provide a
negative uri neavpsianmdpﬁr@gmamdatplen@shtymld pricferende, /s r%@rssms to be the

receiving the Imtﬁﬂltt}éc?ﬂﬂ r?tﬁ;? R ;ipé &6t ee?IIs g |on g[n%eﬁljge

potenti al rrust eusmgar I'ab ormo con racep
intrauterine device, oral contraceptive, barrier nethod). Fenale
subj ects who were postnenopausal mnmust have been postnenopausal 15
for >1 year and, in the absence of HRT, have el evated serum FSH;

General |y gOOdEkuiﬂﬂ)lbh PhiadRAceEndte aadlbasdvaniblﬁtygmhface@mﬂcyoﬁhﬂwml

findings on nedical history, physical exam nation, clinical
| aboratory tests, vital stre g@s of a fixed combination of oxycodone and naloxone and a

10 combination of Oxygesic® plus Naloxone CR
1. Objective

The objectives of this study were to (i) evaluate the pharmacokinetic and

15  bioavailability parameters of oxycodone and naloxone and their main metabolites
when administered as a controlled-release fixed combination tablet formulation; (ii)
aséess 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

20  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
25  study drugs with the aim that 24 subjects would complete the study and provide valid
pharmacokinetic data.



and ECG Vital signs (after 3 mnutes resting in a supine position)

must be i.thin the foll ow ng ranges: oral body tenperatur et ween
35.0 - 37%@00§®9§7§stol ic blood pressure, 90 - 140 mﬂ%‘?T’gﬁ’zﬁ%ﬁf"é?%
bl ood pressure,: 50 - 90 nmHg; and pul se rate, 40 - 100 bpm Bl ood
pressure and pul se were taken again after 3 mnutes in a standing
position. After 3 mnutes standing fromga supine position, there
shoul d be no nore than a 20 mmHg drop in systolic blood pressure, 10
nmHg drop in diastolic blood pressure, and no greater 25 than 20 bpm
increase in pulse rate; Witten informed consent obtained; WIIing
to eat all the food supplied during the study. WO 2006/ 089973

PCT/ EP2006/ 060847ksi0n £EPRsigEXcl usion Criteria Subjects who were
excluded fromthe study were those who net any of the follow ng
criteria: 5 Exposure to any investigational drug or placebo within 3

nont hs of thei I 1H§9- i an; i g, i
illness wthi ng%b;ég{swod‘g%g %Bﬁe)l{dggw &Y #‘J?I%tét{l(%ggvsh 8%(2%{&13? %%é%lﬁﬁ%g
medi cation; 1Ceriteximy clinically significant abnormalities identified
at prestudy. screening for nedical history, physical exam nation or

| abor at ory "anal yses; Use of any prescription nedication (except HRT

for postnenopausal Mﬁ%ﬁgmamgsf@g@wmﬂ;ve nmedi cation) in the 21
days, or over the counter medication including acid controllers,

vitam ns, her bal ®prissdoeavesnal dandi4deieats; 15 suppl enents in the 7

Says, pefore, el g A 9heril B S el B SERRAIAET 1001
absorption (e.g. ddbayads gakiy0 kenfpt fermalps; mal absor ption syndrones),
10 ¢ Females must be non-nursing, non-pregnant, and provide a negative urine 0-
hCG pregnancy test within 24 hours before receiving the study medication.
Female subjects of childbearing potential must be using a reliable form of
contraception (e.g. intrauterine device, oral contraceptive, barrier method).
Female subjects who were postmenopaunsal must have been postmenopausal
15 for >1 year and, in the absence of HRT, have elevated serum FSH;

o 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;

20 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
25 than 20 bpm increase in pulse rate; Written informed consent obtained;

Willing to eat all the food supplied during the study.



distribution (e.g. obesity), metabolismor excretion (e.g. hepatitis,

glonerulonﬁghritiig' 20 History of, or concurrent nedical condition,
which in t NEOSWPATBH of the Investigator would conpronfSHEPHR6/60341
ability of the subject to safely conplete the study; History of

sei zure disorders for which subjects required pharnmacol ogi c
treatnment; 25 Current history of snokipg.nore than 5 cigarettes a
day; Subjects with evidence of active or past history of substance
or al cohol abuse, according to DSMIV criteria3, or subjects who, In
the investigator's opinion, have denonstrated addictive or substance
abuse behavi ors; WD 2006/ 089973 PCT/ EP2006/ 060341 -101 Subjects who
reported regulﬂ%ﬂ Rt on of 2 or nore al coholic drinks per day
or have bl ood alcohol Tevels of >0.5% at screening; - Donation of nore
than 500 nL of bl ood or bl ood products or other nmajor blood |oss in
the 3 nonths bgfore their firs se . .of st ud ication: 5. AL riSk
of transmtti nSUbIJ%q?Se‘gF? 8ﬁrevelxgu%€f(g%%fg %hae r?'tﬂ%g g e}s{eugﬁgea‘gﬁbp?gtoaﬁ] Xi"ﬁ%‘e gc"ﬁo“%ng
positive H'V testriat screening or having participated in a high risk
activity for contracting H'V; producing a positive Hepatitis B
surface ant1gen test at screening; producing a positive Hepatitis C

anti body test at oSCEgR8kB% anyMVesBSHHohAIRug & PilcbSo Withih RanGHRSIFYr first
screen for ethanol, opiates, "barbifurates, 0 anphet am nes, cocai ne

met abol i tes, met hadénse of gudposdigatiene, phencycl i di ne,

benzodi azepines, <o QRINELTA L5, Ly 8 BRE WA Bl G

conpounds; Cont r amedicatwhj ons and precautions as detailed in the

dat asheet ];(()) ' e 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

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

e Concurrent medical condition known to interfere with gasfrointestinal drug
absorption (e.g. delayed gastric emptying, mal absorption syndromes),
distribution (e.g. obesity), metabolism or excretion (e.g. hepatitis,
glomerulonephritis),

20 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;

o History of seizure disorders for which subjects required pharmacologic
treatment;

25 ¢ 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;



15 Oxygesic@ Refusal to allow their primary care physician (if
applicable) to be inforned, The Investigator believed the subject
to be unsuMAHPEIPEFS a reason not specifically stated PEI/ERE06/060341
exclusion criteria. 20 The denographic data are shown in Table 10. WO
2006/ 089973 PCTI EP2006/ 060341 -102 Tabl e 10: Subject Denographics
and Gt her Baseline Characteristics: Safghy Population Male Fenale
Overall (N =22) (N=6) (N=28) 5 Characteristics Race, n (%
Caucasi an 22 (100% 6(100% 28 (100% Age (y) Mean SD 32.6+5. 28
31.06.32 32.35.44 10 Range (mn, max) 25,41 24,42 24,42 Height (cnm
Mean SD 179. 1+4. 84 4 84 168.0+8. 72 176. 7+ 7.33 Range (mn, max)
165, 187 159, 181 15 77.89. 04 6

755925 Range [niteREY Ogﬁp%%gé%‘?ﬁ?%%fﬁu@worﬁd?yormf afepbilc ok ves)
Mean +SD 24.2+2. 56 cﬁﬁoBh&eEﬂbo&%&Bolﬁ@vels?&zB@W@ts@fﬁeﬂngﬁax) 20, 29

20, 27 20, 29 . ;
e Donation of more than 500 mL of blood or blood products or other major

blood loss in the 3 months before their first dose of study medication;

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

e Any positive results in the prestudy screen for ethanol, opiates, barbiturates,
10 amphetamines, cocaine metabolites, methadone, propoxyphene,
phencyclidine, benzodiazepines, and cannabinoids in the specimen of urine
collected at screening;
o Known sensitivity to oxycodone, naloxone, or related compounds;
o Contraindications and precautions as detailed in the datasheet for
15 Oxygesic@);
e Refusal to allow their primary care physician (if applicable) to be informed;
o The Investigator believed the subject to be unsuitable for a reason not

specifically stated in the exclusion criteria.

20  The demographic data are shown in Table 10.



3. Study Design. Test Treatnent Dose and Mbde of Admi nistration 25
Preparation of tested products A nelt extrusion oxycodone/ nal oxone
control | ed-WRRH¥ELEHZbl et formul ation with an  oxycodon@CREPYREGPE341
ratio of 2:1 was produced. There are three dose strengths avail able,
namely OXN 10/5, OXN 20/10, and OXN 40/20, where the first nunber is
30 the ng anmount of oxycodone hydrochl gjgde and the second nunber is
the ng anobunt of nal oxone hydrochl oride (see Table 12). OXN 20/ 10
and OXN 40/ 20 are fromthe sanme granulate, while OXN 10/5 has a
slightly different formula in regard to the ratio of active
ingredients to excipients. W 2006/ 089973 PCT/ EP2006/ 060341 -103
Oxycodone/ nal o I =y aeG or.di to i npl e
contain a fi xggﬂgl@baé%r&? t1on g\% xyco ?r%%eran hﬁ% x“‘-‘&‘r’%“mﬁstﬁ@ ati o
of 2:1. Tabl etc |I ati-ons are sumeri-zed-bel ow /cnn TFable 17\
The 20/10 ng and 40/ 20 nmy tablets Wele be _manuf E@P@?Ped fromtﬁ@e’?grre
granul ati on g
proportionaf. Ubayetstisting/ Nal oxone prol onged rel ease tablets (OXN)
tabl ets accordRaeg, n¢”his exanple are controlled rel ease tablets
using a matrix ofCastas@nyl al cohol 22(1@0%t hyl cel b(19%8 as t he 28 (100%)
retardant. TheAgal})ets contain the conbination of oxycodone 10
hydr ochl ori de andealo8Dne hydr ocB2.6m5R8 i n t he3sOrahdt hs 10/ 83280, 5.44
20/ 10 ng an@ 40/Rmgapmiapabt) as t he2$ydrochl ori ded4,47The conpl et B1,42
statenment of tHeiggp@Rgnents and quantitative conposition of
Oxycodone/ Nal oxongeaar-o$pnged rel egsel +aldqet s i s1680 v@mbel ow iingTabl e
11. 15 Table 11: ;3gycodone/ Nal oxone prol onged rel ease tabl ets.
Conponent Quant i tRankaifkhi ARx)Ref er engg g no/ t abl etiygtigr St andar dsg 187
15  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 24.2 +2.50
20 Range (min, max) 20,29 20,27 20,29

3. Study Design, Test Treatment Dose and Mode of Administration

25  Preparation of tested products

A melf 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
30 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.



OXN 10/5 OXN 20/ 10 OXN 40/ 20 Oxycodone hydrochl oride 10.50 21.00

42.00 Active USP*/ -H.S. E.

correspondi ng to Oxycodone h

drochl ori de

10. 00 20. 08YAY B Bnhydr ous Oxycodone base 9. 00 18.00 9%?’5529&%‘?653}%%

hydrochl ori de 5.45 10.90 21.80 Active Ph. Eur.*

D hydrate

correspondi ng to Nal oxone hydrochl oride 5.00 10.00 20.00 anhydrous
Nal oxone base 4.50 9.00 18.00 Povi done. 3Q 5.00 7.25 14.50 Bi nder

Eur.* WD 2006/ 089973 PCT/ EP2006/ 060341
10.00 12.00 24.00 Retardant Ph. Eur.~*

59. 00 Ret ardant Ph.
D |l uent Ph. Eur.*

Eur . *

St earyl

al cohol

-104 Ethylcellul ose N 45
25.00 29.50
Lact ose nonohydrate 64.25 54.50 109. 00
Purified tale 2.50 2.50 5.00 didant Ph

Eur . *

Ph.

Va ' t | t ; ¥ |
123,95 138, 90 207 R epRchofe upieR QNN ik s oxhBpRleofihl,
white - 85F1842fdspmbirfatiomof oxyorofp autt naldxdonéid the ffio 662atli Agbktppl i er

formulations are summarized below (see Table 12).

5  The 20/10 mg and 40/20 mg tablets will be manufactured from the same granulation

with these two tablet strengths being compositionally proportional.

Oxycodone/Naloxone prolonged release tablets (OXN) tablets according to this

example are controlled release tablets using a matrix of stearyl alcohol and

ethylcellulose as the retardant. The tablets contain the combination of oxycodone

10 hydrochloride and naloxone hydrochloride in the strengths 10/5 mg, 20/10 mg and

40/20 mg (both as the hydrochloride). The complete statement of the components

and quantitative composition of Oxycodone/Naloxone prolonged release tablets is

given below in Table 11.

15  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*/

b 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

Nualoxone 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.*




pi nk - 85F24151 specificati

yel | ow 85F32109 5£90|f|cat|
W eup0

Ph. Eur.*
conposition :
the film coat.

Ph. Eur. *
+ + + Ph. Ear.
NF* / EC Direct
current Editi g

on Opadry I
on Purified talc 0.12 0.14 0 d os
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cal cul at ed based on expected noi sture content

HP 8. 33 Coat i ng suppl [ er
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28

see Table 12 5 Table 12: Qualitative conposition of

Cpadry ||

ive

Eur .

part.
Ti tanium di oxide (E 171) + + + Ph. Ent.
*  Talcum + + + Ph.

1P white pinkigel | ow Reference to
85F24151 85F32109 Standard Pol yvi nyl al cohol

85F18422

hydrolized + + +

*  Macr

ogol 3350

* lron oxide red (E 172) +
Iron oxide yellow (E 172) + NF* /EC Directive *

Desi gn The st

4-peri od,
treat nents wej

r andg

thy Tl 899 31500 EPPOOR PO+ 247005 T RobalEl¥: [Ph. Bur*
Aol 0P Habet ff:_%gw JI5E At TSo0 ™  Retardant | Ph. Bur.”
[Lactoss monghvdrate 21, 6428 1 9430 "7 10900 [ Dilucnt |Ph. Bur.*
Purified falc T250 | T230 5.00  |Glidant |Ph. Bur.*
Magnesium stearate 1.25 1.25 2.50 Lubricant | Ph, Eur.*
Total core 123.95 138.90 277.80
Film Coat °
Opadry IT HP 3.72 Coating | supplier
white — 85F18422 specificati
on
Opadry I HP 4,17 Coating | supplier
pink — 85F24151 specificati
on
Opadry I HP 8.33 Coating | supplier
yellow 85F32109 specificati
on
Purified talc 0.12 0.14 0.28 Gloss Ph. Eur.*
Total filmtablet 127,79 143.21 286.41 * current
Edition
D calculated based on expected moisture content
° qualitative composition : see Table 12
Table 12: Qualitative composition of the film coat.
Epadry IIHP 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) + NE* /EC Directive
Iren oxide yellow (E 172) + NF* /EC Directive
* current Edition

10




5 as follows: Treatnent A 4 x tablets of Oxn 10/5 Treatnent B: 2 x
tablets of Oxn 20/10 Treatnment C 1 x tablets of Oxn 40/20 10 The
reference tYQZUMERPwas an Oxygesic(r) 20 ng tablet. NaPEXERVGRE341

used in the form of Nal oxone 10 ng CR spray granul ation tablet.
Reference treatment was thus Treatnent D. 2 tablets of Oxygesic(r)
20 nmg and two tablets of Nal oxone CR 1510 ng. Duration of treatnent
i ncluded 21 days screening period and four study periods each wth a
singl e dose of study drug followed by a seven day wash-out period.
There were post study nedical 7 to 10 days after dosing of study
period 4 and there were 7 20 to 10 days after discontinuation from

t he study. Thqﬁ%%yg%ggyration was 49 to 52 days. The treatnent
schedul e was a siI'ng dose of study drug in each of the four study

periods. Each S t a 7 n-
beriod. 25 Ther vl dfsber . WAgs 26RCHBhihell « Brlod Hpaliphaatibe
popul ation t hadvepsindy aiethealtiey subjects! Eie treatmentseere giver bially én thatfastadpate
in the st Udil Be full analysis population for pharnmacokinetics was
defined as tho¥ g Wb} ects, who had at |east one valid

phar macoki netic paraneter calculated on at |east one treatnent. WO
2006/ 089973 PCT/ EP2006/ 060341 - 106, 4: Pharmacol dnetic Assessnents
Drug Concentrati on WeaBgrighehxdabietgplden ¥dpl es for determi ni ng

oxycodone, noroxycQﬂgﬁﬁwmgyygqqgﬁaggfoxggmgyynnrphone nal oxone,
6( 3- nal oxol and nal oxone- 3- gl ucuroni de concentrati ons were obtained

for each subject dukresiertdchl gftahi¢teofiOxn 40 peri ods i nmedi atel y
bef ore
10

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
15 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
20  to 10 days after discontinuation from the study. The total duration was 49 to 52 days.

The treaument 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.

25  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.



dosing; and at 0.5, 1, 1.5, 2, 2.5, 3, 3.5 4, 5, 6, 8, 10, 12, 16,
24, 28, 32, 36, 48, 72 10 and 96 hours (22 bl ood sanples per stud
period) af % 2HEWNG. Bl ood was al so drawn where possi BFEEER0¢/GGa341
first report of a serious or severe unexpected adverse event and at
its resolution. At each time of plasma determ nation, 6 nmL venous

bl ood was drawn froma forearm 15 veilmggnto a tube containing K2
EDTA anticoagul ant. Al sanples were processed according to conmon
sanpl e handl i ng procedures. Pharnmacokinetic Paranmeters 20 The
fol |l owi ng pharmacoki netic paraneters were cal cul ated fromthe plasm
concentrations of oxycodone, noroxycodone, oxynorphone,

nor oxynor phone, nal oxone, 6(3-nal oxol and nal oxone- 3-gl ucuroni de: -
Area under the plasma concentration tine curve calculated to the |ast

25 neasur abl e £oncdipmagcoinetfcAIGEdsments Ar ea under t he pl asna

concentration-tine curve, fromthe tine of admnistration to

infinity (AUCINF); - xi,jlum.observed pl asma concentration (C, ,, ax);
- Ti me point ogn#a ”ﬁ%‘%’%g%%‘&e’ﬁ%{%m concentration (tm); WO

2006/ 089973%F PCT/ EP2006/ 060341 -107 - Term nal phase rate constant

(Lanmbdaz); Apparent termnal phase half life (t%Z). For oxycodone,
nor oxycodone, %Wﬁﬁ’%%‘rifg} A4 1ETPEN & BFYSAEINS; NOIPTEY CASIMS K EOTRhOGE,

gl ucuroni de, AldroMAldiSfondBiafoxdhd, $B-raldxHIHRM FhioxSRB-BucurdAldb 8SnceMrations
ng/ mL. For nal oxone and 6p-nal oxol, AUC val ues, due tq the | ow

concent r at i onsWergepigingdl freahsubjeghdring sack ofithec sradiiasiodninygdiately Aefors
AUCINF and C. yifg. 429209, 28 2 B8, PraldTary, 6P des, 96524, 2832, 36, 48, 72

10 and 96 hours (22 blood samples per study period) after dosing. Blood was also

drawn where possible at the first report of a serious or severe unexpected adverse

event and at its resclution.

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

according to common sample handling procedures.

Pharmacokinetic Parameters

20  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
25 measurable concentration (AUCHt),
- Area under the plasma concentration-time curve, from the time of
administration to infinity (AUCINF),
- Maximum observed plasma concentration (Cpax);

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



AUCt were cal cul ated using the linear trapezoidal nethod. Were
possible, LanbdaZ was estimated using those points deternined to be
in the terﬁY‘Pi&‘F’“’P’i?@B | i near phase. t%Z was deterni ned PEHEPIBEHHEL| o
of In 2 to LanbdaZ. The areas under t he plasnma concentration-tine
curve between the | ast neasured point and 15 infinity were cal cul ated
fromthe ratio of the final observed plgapma concentration (Ci.t) to
LanbdaZ. This was then added to the AUCI to yield AUCI NF. All
phar macoki neti ¢ cal cul ati ons were perforned with WnNonlin Enterprise
Edition, Version 4.1. 20 Statistical Methods C, and AUCTNF of
oxycodone were irrportant in or der to assess the equivalence of the 4
treatments. AUCt ca usi lear trapezoidal nethod.
Wiere 25 possi bl \g/als IHW%P ?/\/reel"seceoél ta&nét“mgb ng t hose points
determ ned to be i mpmt&mnaﬁihahﬂgﬂﬂlifaemz)phase MZ were determ ned
fromthe ratio of In 2 to LanbdaZ. The areas under the plasma
concentration-tine curve between the |ast neasured point and
infinity were Ealdgyibatonsl nbfaxirddase, oaih &})ﬁ(fmet R&tokyridhhdiR S\ HRbxBAAST TR
concentrati on WO 2006/ 089973 PCT/ EP2006/ 060341 -10 Gt) to
Lanbdaz. This #Eereride Yo velies woeeiven npgavmls #l Gree yalugide pefde For
pl asma conce LV, i
and infinity ?ITIA{\{U%%O&I\IIIEZ))QmI GﬂTﬁalﬁagj(’)snggﬁélﬁfggé @%{oﬁc@ﬂé@n@?{gbﬁ]ﬁ c‘%&re%li‘}e%n
avail abiliti esng’méland%ﬂdeEﬂhe@Impﬂynland the C. 5 ratio were obtained
fromthe ratio of AUCt, AUCINF and C. val ues, respectively, for
differences defined in the follow ng conparisons of interest: fixed
conbi nati on A XFCtoYeaINtOardl Cat werre répardedae theoimarynpdrameted8. vs. open
conmbi natiop, D 10 fixed conbi nation C vs. open conbi nation D fixed
conbi nati o A vs. fixed conbination B

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. t/2Z was determined from the ratio of In 2 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
(Crast) to LambdaZ. This was then added to the AUCt to yield AUCINF,

All pharmacokinetic calculations were performed with WinNonlin Enterprise
Edition, Version 4.1,

20
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
25  possible, LambdaZ was estimated using those points determined to be in the terminal
log-linear phase. %7 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



fixed conbination A vs. fixed conmbination C fixed conbination B vs.
fixed conbi nation C 15 The full anal ysis popul ati on for

phar macoki P PW&9%%8%e used for these anal yses. The net 85HEPI0B6/060341
parent drug AUCt and AUCINF ratios were estimated for each

treatment, where possible. 20 5. Cinical Pharmacol ogy Results Mean
observed plasma concentration - tinme cujggas for oxycodone,

nal oxone- 3- gl ucuroni de, nal oxone, noroxycodone, oxynorphone,

nor oxynor phone and 6-R- nal oxol are presented in Figures 22 to 28. 25
Pbar macoki neti c paraneters for oxycodone, nal oxone- 3-gl ucuroni de and
nal oxone are presented in Tables 13 to 26 respectively. WO

Phar macol dnet (L BLEARAERE B Vit SA T8 s CUEIRRY ol per g plpepe ¢

Popul ati on f orcddhanntionkimeetivebefieat thecimle ofatimmidraouybiainhiey A0JCINF).
parameter 4 x OXN 10/5 2 x OXN 20/10 1 x OXN 40/20 + 2 x Nal oxone 10
AUCt (ng.h/nmL) N 24 23 23 23 Arithnetic Mean 473.49 491. 22 488. 89

502.28 (SD) (Tke dBOxdi(Hed relilive bRlonid NailaSifttidsdBrelt, SROFFEIINE LanlBRC o
468. 29 484.58 481 08 495 72 AUCINE (ng. h/mt) N 24 22 22 22 _
Ari 1 hmeti o Veattia psrepblaia! fom 5 atioolidCh AUCINF and Ce, Valuls, respectively,

for differences defined in the following comparisons of interest:

fixed combination A vs. open combination D
fixed combination B vs. open combination D
10  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
15  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.

20 5. Clinical Pharmacology Results

Mean observed plasma concentration — time curves for oxycodone, naloxone-3-
glucuronide, naloxone, noroxycodone, oxymorphone, noroxymorphone and 6-f-
naloxol are presented in Figures 22 to 28.

25
Pharmacokinetic parameters for oxycodone, naloxone-3-glucuronide and naloxone

are presented in Tables 13 to 26 respectively.



(SD) (72.182) (81.687) (93.458) (82.963) Geonetric Mean 469. 87

490. 65 483.04 502.80 Cmax (ng/nmL) N 24 23 23 23 Arithnetic Mean
34.91 35. 7AVEANINE 45 (SD) (4.361) (4.931) (5.025) (HCHEB306/060341
Geonetric Mean 34.66 35.41 34.12 40.19 tnmax (h) N 24 23 23 23
Median 3.5 4.0 3.0 2.5 (Mn, Max) (1.0, 6:0) (2.0, 80) (1.0, 6.0)
(0.5, 8.0) ti/2Z N'24 22 22 22 Arithngjgi.c Mean 4.69 4.87 4.83 5.01
(SD) (0.775) (0.995) (0.975) (0.802) 5 WO 2006/089973

PCT/ EP2006/ 060341 -110 Table 14. Oxycodone Sunmmary of Ratios for
AUCt, AUCINF, C ,,ax and Differences for t,,," and Half-Life - Full
Anal ysi s Popul ati on for Pharnmacokinetics. Pharmacokinetic 4 x OXN 2

x OXN 1 x OXN a%e Efahm%te}sof( O%ecih e
e B s

NaI oxone Nal oxone
Nal oxone 10 19—&-0—%—&&1—%
Pharmaco

2 x Oxygesic 20
parameter 4x OXN 10/5 2xOXN20/10  1x OXN40/20 +

2 x Naloxone 10
AUCt (ng.h/mL)
N 24 23 23 23
Arithmetic Mean 47349 491.22 488.89 502.28
(SD) (72.160) (82.181) (91.040) (84.128)
Geometric Mean 468.29 484.58 481.08 49572
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 34.91 3573 3446 40.45
(SD) (4.361) (4.931) {5.025) (4.706)
Geometric Mean 34.66 35.41 34.12 40.19
tmax (h)
N 24 23 23 23
Median 35 40 30 2.5
(viin,Max) (1.0, 6.0) (2.0,38.0) (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)




Ratio (% 94.9 98.2 98.0 96.7 96.8 100.2 90%C 91.5, 98.5 94.5,
102.0 94.4, 101.7 93.1, 100.4 93.3, 100.5 96.5, 104.0 AUCINFSng.h/m
L) Ratio (MQ208998983 2 = 97.8 96.2 96.5 100.4 90%C 9BCHERRU6{060341
94.5,102.1 94.1,101.7 92.6,99.9 92.9,100.3 96.5,104.3 Cmax (ng/nl)
Ratio (% 86.2 88.4 85.8 97.5 100.5 103.1 90% 82.2, 90.4 84.2,
92.8 81.8, 90.0 92.9, 102.3 95.8, 105.4198.2, 108.1 tmax (h)
Difference 0.49 1.11 0.14 -0.63 0.35 0.97 90%C -0.19, 1.16 0.42,
1.80 -0.54, 0.82 -1.31, 0.05 -0.33, 1.02 0.29,1.66 t1/2Z (h)
Difference -0.27 -0.11 -0.11 -0.16 -0.16 0.00 90%Cl -0.60, 0.05
-0.44, 0.23 -0.44,0.22 -0.49, 0.16 -0.49, 0.16 -0.33, 0. 33 5 WO

gggggggﬁgﬁefgg 2005 ﬂ@@&féjsum% bR Ay, BT Ol 2nd Ditforences
Full Anal ysis %oﬁi‘.ﬂ%tl oaﬁff“lfe ar n%%%%;oﬁé] agign%orlgﬁx ;&818%?%& | c 4 x
OXN 10/5 2 x OXN 20/10 1 x OXN 40/20 2 x Oxygesic 20 + paraneter 2 X

Nal oxone 10 7Rfeimdchi@aeRl NHX ONN2Z 23 OXK 231 x OXN L NIARIONN VEFANORND. I3 OXN
522. 45 520. 10 ©&8c 37 ( S04 4. 270hp /£ 4 23086Q)x ( 13®5175) 105113, 752)10/
Geonetric Mean 520. 14 506 08@ed0?2. DBygsdhO. IBxygesic  2x OXN OXN 1x OXN

20+2x 20+2x 20+2x 20/10 40720 40/20
Naloxone Naloxone  Naloxone
10 10 10
AUCt (ng.h/mL)
Ratio (%) 949 98.2 98.0 96.7 96.8 100.2
90%CI 01.5,98.5 94.5,1020 94.4,101.7 93.1,1004 93.3,100.5 96.5, 104.0
AUCINF(ag./m
L)
Ratie (%) 94.5 98.2 . 978 96.2 96.5 100.4
90%CI 50.9,98.1 54.5,102.1 94.1,1061.7 926,999 929,1003 96.5,104.3
Cmax (ng/mL)
Ratio (%) 86.2 88.4 25.8 97.5 100.5 103.1
90%%CI 822,904 842,928 81.860.0 9291023 958, 1054 982,108.1
tmax (h)
Difference 0.49 1.1% 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 0.1 -0.11 -0.16 -0.16 0.60
90%CI -0.60,0.05 -0.44,023 -044,022 -049,016 -049,0.16 -0.33,033




AUCI NF(pg. h/nL) N 22 21 22 22 Arithnetic Mean 562.53 520.97 527.94
537. 25 (5%5130. 732) (133.172) (135.424) 110.829 Geonetric Mean
546. 73 504 Y2BHE%RS 505 91 Cmax (pg/ L) N 24 23 23 23PCHEPIOPHRsEIL
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 tnmax (h) N 24 23 23
23 Median 1.0 0.5 1.0 1.0 (Mn, Max) (15, 3.0) (0.5, 6.0) (0.5,
3.0) (0.5, 6.0) t1/2Z N 22 21 22 22 Arithnetic Mean 8.48 7.93 7.81
7.66 (SD) (3.066) (2.402) (2.742) (1.717) 5 WD 2006/089973

PCT/ EP2006/ 060341 -112 Tabl e 16. Nal oxone-3-d ucuroni de Sunmary of
Ratios for AUCt, AUCINF, C. and Differences for T. and Half-Life -
Ful I Anal ysis td r c0l-dRet i ki peLi 6
OXN 2 x OXN 1 ﬁi&géﬁm °§§§0 ; @9% E%ifigﬁl%‘?‘%k”‘/ E5bdGny Ty
/ 2 x 40/20 / X ‘571 i F e ygesic %xygesic 20
Oxygesic 2 x OXN OXN 40/ 20 1 x OXN

Pharmacokinetic 2 x Oxygesic 29 +
parameter 4 x OXN 10/5 2x OXN 20/10 1 x OXN 40/20 2 x Naloxone 10
AUCt (pg.h/mL)

N 24 23 23 23
Arithmetic Mean 539.93 522.45 520.10 523.37
(SD) (142.241) (128.56% (133.175) {116.752)
Geometric Mean 520.14 506.63 502.26 509.38
AUCINF(pg.hk/mL)

N 22 21 22 22
Arithmetic Mean 562.53 52097 52794 537.25
E10)] {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 (k)

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 3.48 7.93 7.81 7.66
(SD) (3.066) (2.402) (2.742) (1.7t




20+2x +2x 20+2x 20/ 10 40/ 20 Nal oxone Nal oxone 10 Nal oxone 10 10
AUCt (pg.h/nLQ]Ratio (% 101.0 98.8 98.6 102.2 102.4 100.2 90%Cl
95.6, 106. 3YQYP9899G, 5 93,3, 104.3 96.7, 108.1 97.0, 1DPEL/BPAYR6/(§0341
105.9 AUCINF(pg.h/mL) Ratio (% 102.1 98.2 99.0 104.0 103.1 99.2
90%C! 96.3, 108.3 92.3, 104.2 93.4, 105.0 97.9, 110.5 97.3, 109.3
93.5, 105.2 Cmax (pg/mL) Ratio (% 95 #7296.5 95.1 98.8 100.3 101.5
90%Cl 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%C1 -0.84, 0.17 -0.67, 0.35 -0.93, 0.10 -0.69, 0.33 -0.43, 0.59
-0.26, 0.77 tl1/2z (h) Difference 0.87 0.37 0.32 0.50 0.56 0.06

90%CI -0.02, lpffs &i‘g‘ﬁﬁ%ﬁ’ 28 Ei %g% -618,03%%04?1_%%?? Hofer - 85,
0,55 5 vo ok i P B E oS hatab e S QU S
Phar macoki net i %%i L[S Koj oxone by Fesy ment ; ur'l Anal ysis

Popul ation for armacoki netics. Pharmacokinetic 4 x OXN 10/5 2 x OXN

20/10 1 x QX l;rmaokineﬂc r s 3 4 - : OXI:; 2x OXN
4 X X
AUCL (pg. h/ L) e 10/5/2x  20/10/2x  40/20/2x  10/5/ 10/5/1x 20/10 /
Oxygesic Oxygesic 20  Oxygesic 2x OXN  OXN40/20 1x OXN
2W0+2x +2x 20+2x 20/10 40/20
Naloxone Naloxone 10  Naloxoae
10 10
AUCt (pg.h/mL)
Ratio (%) 101.0 93.8 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, 1082 94.8,1059
AUCINF (pg.h/m
L)
Ratio (%) 102.1 98.2 99.0 104.0 103.1 89.2
90%C1 96.3,108.3  923,104.2 93.4,1050 97.9,110.5 97.3,1093  93.5,105.2
Cmax (pg/mL)
Ratio (%) 954 96.5 95.1 98.8 1003 i01.5
90%CI 88.5,102.8 894,104.1 88.2,1025 91.7,1066 93.1,108.0 94.1,1003
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 -0.69,0.33 043,055  -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 -0.41, 1.41 -0.33,1.45 -0.85, 0.96




N 24 23 23 23 -Arithmetic Mean 0.84 0.89 0.87 0.97 (SD) (0.656)
(0.749) (0.718) (0.976) GCeonetric Mean 0.67 0.70 0.68 0.72
AUCI NF( pg. BQd906/8§9%736 0 1 Arithmetic Mean - 1.64 - - (IBEYER20§6006¢54B)
- - Ceonetric Mean - 1.45 - - Cmax (pg/m) N 24 23 23 23 Arithnetic
Mean 0.07 0.08 0.08 0.08 (SD) (0.065) (0.106) (0.071) (0.101)
Geonetric Mean 0.06 0.06 0.06 0.06 tmexs(h) N 24 23 23 23 Median
4.0 5.02.01.0 (Mn,Max) (0.5, 12.0) (8. 5, 24.0) (0.5, 12.0) (0.5,
24.0) t1/2Z N4 9 4 4 Arithnmetic Mean 9.89 12.85 13.83 11.02 (SD)
(3.137) (11.924) (1.879) (1.075) 5 WD 2006/089973 PCT/ EP2006/ 060341
-114 Tabl e 18. Nal oxone Summary of Ratios for AUCt, AUCI NF, C n~ and
B‘hf ferences T'Pa leTIT. Saurr}gna%b lof' I—’lll‘a!n];lgco-ldnlégt!: {’arérrrllgtl s%lorSNzlﬁg olﬁle%gflﬁgahilgr{t:

ar macol dnetl}c . . . L

“Ull Analysis Population for Pharmacokinetics,

Pharmacokinetic 4xOXN10/5  2xOXN20/10  1xOXNd4020 2 X Oxygesic20-+
parameter 2 x Naloxone 10
AUCt (pg.h/mL)

N 24 23 23 23
Arithmetic Mean 0.84 0.89 0.87 097
(SD) {0.656) (0.749) (0.718) (0.978)
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 - 145 - -
Cmax {(pg/mL}

N 24 23 23 23
Arithmetic Mean 0.07 0.08 0.08 0.08
8D (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)
t1/27%

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




Pharmacold 4 x OXN 2 x OXN1 x OXN 4 x OXN 4 x OXN 2 x OXN netic
metric 10/&(&2 20/10 / 2 x 40/20 / 2 x 10151 1015 /1 _x 20/10/
Oxygesi ¢ 2 ‘198@85?8 20 Oxygesic 20 2 x OXN OXN 40/ 20 1P&TEpqq0o/0e8381
+2Xx +2x 20/ 10 40/ 20 Nal oxone 10 Nal oxone 10 Nal oxone 10 AUCt
(pg.h/m) Ratio (% 94.2 99.4 94.1 94.7 100.1 105.7 90%C 82.0,
108.2 86.3, 114.5 81.8, 108.1 82.4, 1081¥-87.3, 114.9 92.0, 121.5

AUCI NF (pg.h/n) Ratio (%9 - - - - - - 90% -- -- -- - Cmax

(pg/nm.) Ratio (% 102.4 108.8 104.1 94.1 98.4 104.5 90% 88.0,
119.2 93.1, 127.0 89.3, 121.2 80.8, 109.7 84.6, 114.4 89.7, 121.8
twax (h) Difference -0.71 0.12 -2.03 -0.83 1.32 2.15 90% -2.96,

1.54 -2.17, 2.4fgle 8. 3NalBxchte Susurdkly ofiRAbs 17-A%ct, AUTINFOc L2 and'DAR

ti/2Z (h) DiffgEence s i /4 g ety 2 a}mgj'f%%@ Rreposs
5. 82 .23 00 23 o9~ 93 Fslt 216:-6711-%%8(2193,' ?@ﬁ Ph kinetcs: - 94,

80 -30.48, 18.77 -8.80,
5.78 5 WD 2006/089973 PCT/ EP2006/ 060341 _-115 Table 19 _Summary of

Phar macoki net i BhaReacolitet4erGX or NGx@EPC 0d oneOKy 4 x OXN 4 x OXN 2x OXN

netic metric  10/5/2x 2010/2x 40/20/2x 10/5/ 10/5/1x 20110/
Oxygesic20  Oxygesic 20  Oxygesic 20 2xOXN OXN 40/20 1xOXN
+2x +2x +2x 20/10 40/20
Naloxene 10  Naloxone 10 Naloxone 10

AUCt

(pg.b/mL})

Ratio (%} 042 99.4 94.1 04,7 100.1 105.7

90%%Cl 82.0,108.2 86.3, 114.5 81.8, 108.1 82.4,108.9 87.3, 1149 92.0,121.5

AUCINF

(pg.h/mL}

Ratio (%) - - - - - -

90%CI -- - -- -- -- -

Cmax

(pg/mL)

Ratio (%) 1024 108.8 104.1 94.1 98.4 104.5

90%CI 88.0,119.2 93.1, 1270 86.3,121.2 80.8, 109.7 84.6,1144 89.7,121.8

twax (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 -22.0626.67 -28.49,19.80 -30.48,18.77  -8.80,5.73




Treatnment: Full Analysis Population for Pharmacoki netics.

Phar macokl netic 2 x Oxygesic 20 paranmeter 4 x OXN 10/5 2 x OXN 20/ 10
1 x OXN 40/MQ20p6/98973Nal oxone 10 AUCt (ng.h/ L) N 23 23POBEPZ06/060341
Arithmetic Mean 439.71 442.70 436.15 451.35 (SD) (194.093) (208.868)
(192.795) (219.059) Ceonetric Mean 405.22 403. 63 401.90 408.91

AUCI NF (ng.h/mL) N 23 22 22 22 Arithnefjsc Mean 447.28 453.05 440.75
462.53 (SD) (197.697) (210.830) (197. 78 ) (221.201) Geonetric Mean
411.57 413.50 404.89 419.45 Cmax (ng/nL) N 24 23 23 23 Arithnetic
Mean 24.69 25.55 24.26 26.67 (SD) (6.507) (6.986) (6.415) (8.428)
Geonetric Mean 23 83 24. 56 23 42 25. 38 tmax (h) N 24 23 23 23

Median 5.0 5.0 551 Q

.0 5. ] ) 8. 0)
sy R oo

Pharmacokinetic 2 x Oxygesic 20
parameter 4 x OXN 10/5 2 x OXN 20/10 1 x OXN 40/20 e

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
S (197.697) (210.830}) (197.780) (221.201)
Geometric Mean 411.57 413.50 404.89 416.45
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 2538
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 (0™
N 23 22 22 22
Arithmetic Mean 7.03 7.10 725 6.95
(SD) (1.679) (1.598) {1.587) (1.539)
Noroxycodone:oxycodone
AUCt ratie (ng.h/mL)
N 24 23 23 23
Arithmetic Mean 093 0.91 0.91 0.91
(SD) (0.368) (0.393) (0.404) (0.444)
Noroxycodone:oxycodone
AUCINFT ratio (ng.h/mL)
N 23 21 21 22
Arithmetic Mean 0.94 0.92 0.90 (.92
(SD) (0.374) (0.408) {0.420) {0.449)




Nor oxycodone: oxycodone AUCt
Mean 0.93 Q.91 0.91.0.91
hodhine A

Nor oxycodo

Arithnetic Mean 0.94 0.92 0.90 0.92
(0.449) 5 WD 2006/089973 PCT/ EP2006/ 060341

ratio (ng.h/m.) N 24 23 23 23 Arithnetic
(SD) (0.368) (0.393) (0.404)
UCINF ratio (ng.h/nm) N 23 21 2
(SD) (0.374) (0.408) (0.420)
-116 Tabl e 20.
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Nor oxycodone Summary of Ratios for AUC116AUCI NF, Cm and Differences

for T. and Half-Life - Full

Anal ysi s Popul ation for

Phar macokinetic 4 x OXN 2 x OXN 1 x OXN 4 x OXN 4 x OXN 2 x OXN
metric 10/5/ 2 x 20/10 / 2 x 40/20 / 2 x 10/5/ 10/5 /1 x 20/ 10/

Oxygesi ¢ Oxygesi c 20 Oxygesic 2 x OXN OXN 40/20 1 x OXN 20+2x +2x

KRl

. HdNaly
(ng. h/mL) Rati ﬁ%%%%ggmpE

20+2X 20/ 10 40f2fe o
100. 8 94. 4, 100.

Phar macoki neti cs.

IR ARG A e

AUCI NF(ng.h/mL) Ratio (%9 97.2 97.3 97.7 99.8 99.5 99.6

Pharmacokinetic 4 x OXN 2x OXN 1x OXN 4x OXN 4x OXN 2x OXN
metric 10/5/2x 20/10/2x 40/20/2x 10/5/ 10/5/1x 2010/
Oxygesic Oxygesic20  Oxygesic 2xOXN  OXN4020 1 x OXN
20+2x +2x 20+2x 20/10 40/20
Naloxone Naloxone 10  Nuloxone
10 19
AUCK (ng.h/mL)
Ratio (%) 98.0 97.2 91.7 160.8 100.3 99.5
90%CI 95.3,100.8 944 ,100.1 95.0,100.5 98.0,103.7 9751032 967,1024
AUCINF(ng.h/m
L) )
Ratio (%) 97.2 97.3 97.7 99.8 99.5 99.6
90%CI 944,1000 945,1003 949,1006 97.0,102.8 96.7,1023 96.8,102.6
Cmax (ng/mL)
Ratio (%) 61.7 694.5 50.4 97.0 1014 104.5
90%CI 87.7,95.8 90.4,58.8 865,945 9281014 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 -046,0.86 -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 0.060,0.66 -0.45,0.21 -0.53, 0.12 -0.41, 0.25




90%C 94.4, 100.0 94.5, 100.3 94.9, 100.6 97.0, 102.8 96.7, 102.3
96.8, 102 ng/m.) Ratio (% 91.7 94.5 90.4 97.0 101 4 104.5
90%Cl 87. 7%"%%"836 4, 98.8 86.5, 94.5 92.8, 101.4 97.1%¢C ?(E%Z“@’Of%l
109.2 tmax (h) Difference 0.18 0.30 0.20 -0.12 -0.02 0.10 90%C
-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) Di fference 0.13 0.25 0.133--0.12 -0.20 -0.08 90%l
-0.20, 0.46 -0.09, 0.59 -0.00, 0.66 -0.45, 0.21 -0.53, 0.12 -0.41,
0.25 5 WD 2006/ 089973 PCT/ EP2006/ 060341 -117 Table 21. Summary of
Phar macoki neti c Paraneters for Oxynorphone by Treatnent: Full

Anal ysi s Popul ation for Phar macoki neti cs. Pharmacoki netic 4 x OXN

10/'5 2 x OXN 28p30r 38 RAmicokidiy &S tedtoi OxPRGBAGHSy Teatment:
Nal oxone 10 dggs aN%Ar g]g cé\rlthﬁ'etlc an 8°08 8. 30
8.72 8.61 (SD §Eﬁi(4 8 5 émga glefict63)  Geometric Mean 6. 81
6.11 6.73 6.95__ATJCINF (ng. h/m) N4 5 4 6 Arithnetic Mean 13.73
12.69 17.69 11PHaBnacfBiic (3. 538), (Aedio® (32 090a0Ad 2Q0xn 4020 2 X Oxveesic 20+
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)
Geomeiric Mean 6.81 6.11 6.73 6.95
AVJCINF (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 20 20 2.0
(Min,Max) (0.5, 6.0) (0.5, 8.0} (0.5, 4.0) (0.5, 6.0)
t12Z (1™
N 14 9 13 i2
Arithmetic Mean 11.06 10.66 14.09 12.14
{(SD) (3.261) (1.766) (8.540) (4.803)
Oxymorphene:oxycodone
ATCt ratio(pg.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)




Geonetric 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) (O. 248% SBO. 234
(0.328) GAVETP P8 Mean 0.53 0.52 0.56 0.63 tmax (h) NPOHEBRGHE3L
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) t1/2Z (111) N 14 9 13 12 Arithnetic Mean 11.06 10. 66
14.09 12.14 (SD) (3.261) (1.766) (8.540)-(4.803)

Oxynor phone: oxycodone ATJCt ratio(ng.h/nL) N 24 23 23 23 Arithnetic
Mean 0.02 0.02 0.02 0.02 (SD) (0.009) (0.009) (0.010) (0.011)
Oxynor phone: oxycodone AUCINF ratio(ng.h/nm.) N4 5 45 Arithnetic
Mean 0.03 0.02 0.03 0.03 (SD) (0.006) (0.008) (0.012) (0.011) WO
2006/ 089973 PCT/ EP2006/ 060341 - 118 Table 22. Oxynor phone Sumrary

of Ratios for Al AYINrphddsuniy of Ratios for AUCt, AUCINF, Cyppy and
Differences for Ty and Half-Life - Full Analysis Population for Pharmacokinetics.

Pharmacokinetic 4xOXN 2x OXN 1x OXN 4 x OXN 4 x OXN 2 x OXN
metric 10/5/2x 20/10/2x 40/20/2x 10/5/ i0/5/1x 20/19/
Oxygesic Oxygesic 20  Oxygesic 2xOXN  OXN 40,20 1x OXN
20+2x +2x 20+2x 20/10 40/20
Naloxone Naloxoune 10  Naloxone
14 10
AUCt (ag.h/mL})
Ratio (%) 08.2 89.9 97.4 109.3 100.8 92.2
90%CI 824,117.0 751,1075 81.7,1162 91.6,1304 84.7,1189 77.4,110.0
AUCINF(ng.h/m
L)
Ratio (%) 112.9 101.2 138.2 111.6 81.7 73.2
50%CI
Cmax (ng/mL)
Ratio (%) 82.3 31.6 883 100.8 93,2 92.5
S0%CI 73.3,92.3 72.6,91.8 78.6, 99.1 89.7, 1132  83.1,1045 82.4,103.8
tmax (h)
Difference 0.48 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 -533 240 -5.922.32 -1.26 6.23 -3.61 4.08 -7.51-0.38  -8.07-0.29




Differences for T. and Half-Life - Full Analysis Population for

Phar nacoki neti cs. Pharmacokinetic 4 x OXN 2 x OKN 1 x OXN 4 x OXN 4
X OXN 2 x OSQPOOHBc 10/5 / 2 x 20/10 / 2 x 40/ 20 / 2 BCHEHAEH6O6AE
/1 x 20/ 10/ Oxygesic Oxygesic 20 Oxygesic 2 x OXN OXN 40/20 1 x OXN
20+2x +2x 20+2x 20/ 10 40/ 20 Nal oxone Nal oxone 10 Nal oxone 10 10
AUCt (ng.h/nlL) Ratio (% 98.2 89.9 97.418509.3 100.8 92.2 90% 82.4,
117.0 75.1, 107.5 81.7, 116.2 91.6, 130.4 84.7, 119.9 77.4, 110.0
AUCINF(ng.h/mL) Ratio (% 112.9 101.2 138.2 111.6 81.7 73.2 90%
Cmax (ng/nmL) Ratio (% 82.3 81.6 88.3 100.8 93.2 92.5 90%Cl 73.3,
92.3 72.6, 91.8 78.6, 99.1 89.7, 113.2 83.1, 104.5 82.4, 103.8 tmax

i S el AR s it T (1,

2.32 -1.26 6.23 -3.61 4.08 -7.51 -0.38 -8.07 -0.29 5 WO 2006/ 089973

PCT/ EP2006/ 06 O&i4emacokdntik [ablI mma romacol dnet.c 2x0 fc 20 +
Par anet er s forpall\drin:(eai?e‘;vm)rphon'g"égm(ﬁl"'I %0%25%& ?xo%%}zo zxxNxﬁiﬁelo

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
AUCINY (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 91.47 97.11 9717
Cmax (ng/mL)

N 24 23 23 23
Arithmetic Mean 5.36 497 5.16 490
(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)
t1NzZ

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

AUCt 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)
Neroxymorphone: Oxycodone

AUCINTF 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)




Treatnment: Full Analysis Popul ation for
Phar macokinetic 4 x OXN 10/5 2 x OXN 20/10 1 x OXN 40/20 2 x Ox
20 + par arfE? #196/98937Ng] oxone 10 AUCt (ng. h/nL) N 24 23PGBEP206/

Arithnetic Mean 104.26 97.58 100.69 97. 36

(37.876) (35.559) Ceonetric Mean 94.39 88.51 91.01 87.67 AUCI NF

Phar macoki neti cs.

(SD) (37.930) (35.393)

60

esic
341

(ng.h/ml) N 24 21 21 22 Arithnetic Meapgl08. 47 101.03 105.73 104. 77
(SD) (38.451) (37.666) (36.655) (33.155)

5.16 4.90 (SD) (2.337) (2.496) (2.424) (2.346)
4.20 4.50 4.12 tmax (h) N 24 23 23 23 Median 5.0 5.0 4.0 5.0

Geonetric Mean 98.86 91. 47
97.11 97.17 Cmax (ng/mL) N 24 23 23 23 Arithmetic Mean 5.36 4.97
CGeonetric Mean 4. 69

(M, VBX) (2. Orid2a D) bt Bock o) PR shice 381Gk, L N
24 21 21 23 i 3&3%41 real %[‘a - ife =" ﬁ alysi jlition fof SF aco e?'ics
(2.056) (2.5337 % ";5 ek RS AR AaT AR e Fopd :
Pharmacokinetic 4 x OXN 2x OXN 1xOXN 4x OXN 4x OXN 2x OXN
metric 10/5/2x 2010/2x  40/20/2x 10/5 / 10/5/1x 2010/
Oxygesic Oxygesic 20  Oxygesic 2xOXN OXN4020 1xOXN
2042x +2x 20+2x 20/10 40/20
Naloxone Naloxone 1)  Naloxone
10 10
AUCt (ng.h/mL)
Ratio (%) 102.9 984 101.2 104.5 101.6 97.2
90%CI 99.0,107.0 %46,1024 97.4,1053 10051087 97.8,105.6 93.5 101.1
AUCINF(ng.h/m
L)
Ratio (%) 102.7 99.3 100.7 1034 102.0 98.6
90%CI 98.7,106.8 952,103.5 96.6,1048 99.3,1077 98.0,106.1 94.6,102.8
Cmax (ng/mL})
Ratio (%) 1089 7.8 104.6 111.4 104.1 3.4
90%CI 953,1246 853,1121 914,119.7 973,1275 91.1,1189 81.7, 1069
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
t1/27, (h)
Difference 0.38 -0.42 -0.07 0.80 0.46 -0.35
90%Cl -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/nmL) N 24 23 23 23 Arithnetic Mean 0.23 0.21 0. 22

0. 20 (SD)‘%(%) 100q)q 0.099) (0.106) (0.092) Noroxynorphone: Oxycodone
AUCI NF rat i ) N 24 20 20 21 Arithmetic mean OPGHERRSH{06E34H3
0.21 (SD (0 102) (0.100) (0.106) (0.091) 5 WO 2006/089973

PCT/ EP2006/ 060341 -120 Tabl e 24. Noroxynor phone Summary of Rati os
for AUCt, AUCINF, C,. and Differences.fmr- T. and Half-Life - Full
Anal ysi s Popul ati on for Pharmacokinetics. Pharnacol dnetic 4 x OXN 2
X OXKN1 x OXN 4 x OXN 4 x OXN 2 x OXN nmetric 10/5/ 2 x 20/10 / 2 x
40/20 / 2 x 10151 10/5 /1 x 20/101 Oxygesic Oxygesic 20 Oxygesic 2 X
OXN OXN 40/20 1 x OXN 20+2x +2x 20+2x 20/ 10 40/ 20 Nal oxone Nal oxone

0t o R R T

103.4 102.0 98.6 90% 98.7, 106.8 95.2, 103.5 96.6, 104.8 99. 3,

T/

Ul

107.7 98.0, 10#hadmdlékidetic 102. § OXN 10/5 2 x OXN 20/10 Lx OXNd40/20  2XOxygesic20+
parameter 2 x Naloxone 10
AUCt (ng.h/mL)

N 24 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 i1.535 12.57 12.91
AUCINF {ng.h/mL)

N i3 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 i4.31
Cmax (ag/mlL)

N 24 23 23 23
Arithmetic Mean 0.39 0.44 0.47 040
(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 1.6 0.5 8.0 25
(Min,Max) (0.5, 32.0) (0.5, 32.0} (0.5,24.0) (0.5, 36.0)
t1/27Z

N 13 15 16 19
Arithmetic Mean 15.16 14,37 15.87 15.39
(SD) (1.906) {3.45%9) (5.607) (5.340}
G-f-Naloxol: Naloxone .

AUCHt ratie (ng.h/mL)

N 24 23 23 23
Arithmetic Mean 22.49 21.60 24.73 24.72
(8D) (14.103) (18,348) (24.359) (25.824)
G-p-Naloxol: Naloxone

AUCINF ratie (ng.h/mL)

N 2 5 0 1
Arithmetic mean - 9,79 - -
{(SD) - (5.010) - -




Cmax (ng/nL) Ratio (% 108.9 97.8 104.6 111.4 104.1 93.4 90%l
95.3,124.6 .1 91.4, 119.7 97.3, 127.5 91.1, 11

106. 9 tn’&ﬁﬁ@sﬁéﬁerence 5,37 0 86 0 420 a8 o 05 oPGyEPhMEpa
-0.63, 1.37 -0.16, 1.88 -0.59, 1.43 -1.49, 0.52 -1.04, 0.95 -0.57,
1.45 ti/2zZ (h) Difference 0.38 -0.42 -0.07 0.80 0.46 -0.35 90%C
-0.43, 1.20 -1.29, 0.45 -0.93, 0.78 -0-0=2,- 1.66 -0.38, 1.30 -1.22,
0.53 5 WD 2006/ 089973 PCT/ EP2006/ 060341 -121 Table 25. Summary of
Phar macoki netic Paraneters for 6-() Nal oxol by Treatnment: Full
Anal ysi s Popul ati on for Pharnmacoki netics. Pharmacokinetic 4 x OXN
1015 2 x OXN 20/10 1 x OXN 40/20 2 x Oxygesic 20 + paraneter 2 X
Nal oxone 10 AtkBle £6)05-pNaloxoNSddmars of Raflss foAAUTHEUCINEVERL, 2hd. 16

12.39 13. 55 13piffererc&®Por T4 MK i3 Fhll (AaK83 Popilatiochlibr PhaRRERK e fics.
Mean 12.48 11.55 12.57 12.91 AUCI NF (ng.h/n) 13 15 16 19

Arithmetic Mean13.38 13 85 14 24 15 07 (SD (2 870} (6.057) (5 _750)

(5.261) GeonePharmachiiegtic 13t xIQXN 2 84 XIGXIP2 1Ux @AN CrexOXMg/ r‘rl'LOzOXN 2x OXN

metric 10/5/2x 20/10/2x 40/20/2x 10/5/ 5/1x 20/10/
Oxygesic Oxygesic20  Oxygesic 2xOXN  OXN40/20 1x OXN
20+2x +2x 20+2x 20/10 40/20
Naloxone Naloxone 10  Naloxone
10 10
AUCt (ng.h/mL)
Ratio (%) 93.6 88.1 94.0 106.2 99.6 93.8
50%CI 88.7,98.7 83.5,93.1 §9.1,99.1 100.6,112.1 94.5,105.0 38.9,99.0
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 88.0,93.3 938,1072 902,1023 90.3,101.6
Cmax (ng/mL)
Ratio (%) 97.8 103.0, 113.8 95.0 85.9 90.5
90%CI 86.4,1107 90.38,1169 10051289 83.8,107.6 76.0,97.2 79.9,102.5
tmax (h)
Difference -3.84 -5.07 -2.71 1.23 -1.13 -2.36
S0%CI -841,074 9.73,-041 732,191 -3.38,5.84 -5.70,3.43 -697,224
t1/2Z (h)
Difference -0.56 -0.97 0.94 0.41 -1.51 -1.91
90%CI -2.55,1.43 -2.90, 0.96 -0.90,2.79 -1.79,2.60 -3.59, 0.58 -3.89, 0.06

6.  Data Analysis

a) Oxycodone Results
- AUCt

10  The AUCt values obtained for oxycodone were very consistent between the
treatments. Each of the treatments had a mean AUCH 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 AUCH, 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 acceptabilify for bioequivalence.



N 24 23 23 23 Arithnetic Mean 0.39 0.44 0.47 0.40 (SD) (0 175)
(0.352) (0,238 Wfégg 206) Geonetric Mean 0.37 0.38 0.43 0 t max gh)
N 24 23 23WB20068873h 1.0 0.5 8.0 2.5 (Mn, Max) (0.5, %%T@BZOQW%“
32.0) (0.5, 24.0) (0.5, 36.0) tl/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- B- Nal oxol : Nal oxone AUCt ratio (ng.h/)- N 24 23 23 23 Arithnetic
Mean 22.49 21.60 24.73 24.72 (SD) (14.103) (18.348) (24.359)
(25.824) 6-4-Nal oxol: Nal oxone AUCINF ratio (ng.h/nL) N2 50 1

Arithretic mean - 9.79 - - (SD) - (5.010) - - 5 WD 2006/ 089973
PCT/ EP2006/ 060341 -122 Table 26. 6-J3 Nal oxol Summary of Ratios for
AUCt, AUCINF, C. and Differences for T,,," and Half-Life - Full
Anal ysi s Popul ati on for Pharnacokineti cs.
- 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),
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

10  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).

15 Interms 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.

20 - Crnax
The Cmax 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 Cmgx value for 2 x Oxygesic 20 mg & 2 x
naloxone CR 10 mg was slightly higher at 40.45 ng/mL.

25
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 Cpa value for 2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg meant



Phar macokinetic 4 x OXN 2 x OXN 1 x OXN 4 x OXN 4 x OXN 2 x OXN
metric 101 X 20/10 / 2 x 40/20 / 2 x 10/5/ 10/5 /1_x 20/ 10/
Oxygesi ¢ o??%é“&?’&”% Oxygesic 2 x OXN OXN 40/ 20 1 x OXNFCHEEA)66831
20+2x 20/ 10 40/ 20 Nal oxone Nal oxone 10 Nal oxone 10 10 AUCt
(ng.h/nm.) Ratio (% 93.6 88.1 94.0 106.2 99.6 93.8 90%l 88.7, 98.7
83.5, 93.1 89.1, 99.1 100.6,112.1 94.5,12805.0 88.9, 99.0
AUCINF(ng.h/mL) Ratio (% 89.3 89.1 93.0 100.3 96.1 95.8 90%
84.1, 94.9 84.1, 94.4 88.0, 98.3 93.8, 107.2 90.2, 102.3 90.3, 101.6
Cmax (ng/nmL) Ratio (% 97.8 103.0, 113.8 95.0 85.9 90.5 90%Cl 86. 4,
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for oxycodone were very consi stent between the
5 - tmax
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 freatments,
although apparently small, was statistically significant. The median tm. for 2 x

Oxygesic 20 mg & 2 x naloxone CR 10 mg was 2.5 h, and there was a statistically
10 significant difference between this reference treatment and 2 x OXN 20/10.

b) Naloxone-3-Glucuronide Results
- AUCt

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

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

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



treatments. Each of the treatnents had a nean AUCt val ue of between
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tabl ets provided an equival ent 15 avallablllty of oxycodone to the
reference treatnment, and to each other. Al of the relative

bi oavai l ability cal cul ati ons had 90% corysi.dence i ntervals that were
within the 80 - 125%Ilimts of acceptability for bioequival ence. WO
2006/ 089973 PCT/ EP2006/ 060341 -123- - tl/2Z The tl/2Z val ues

obt ai ned for oxycodone were consistent between the treatnents. Each
of the treatnents had a nean tl/2Z value of between 4.69 h (4 x OXN
10/5), 5 and 5.01 fing2 x Oxygesic 20 ng & 2 x nal oxone CR 10 ny).
There were no statistical differences between the tl/2Z val ues for
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oxycodone to tdgnpafi®kens KetdBaleent, and to each other. of the
rel ative bioavailability cal cul ati ons had 90% confi dence i nt erval s
that were within the 80 - 125%I|imts of acceptability for

bi oequi val ence. 20 guy&RE The Cm,, val ues obtained for oxycodone were
consi stent between the fixed conbination treatnents, and ranged from

34. 46 ng/ mL ( 1The ANINDyalogs abinisg. fgsnalexons-3(gucuropids veOe 19y conpiféenfrean
Cm val ue f()o r t?et\%ee%ﬂgﬁéa'trﬁeiﬁg ﬁgzh‘%f ﬁle)&eatments 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.

15  All of the bioavailability calculations had 90% confidence intervals that were within
the 80 - 125% limits of acceptability for bioequivalence.

- Crnax

The Cex values obtained for naloxone-3-glucuronide were consistent between the
20  treatments. Each of the treatments had a mean Crax 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 t0 the reference treatment, and to each other. All of the Cpx ratio calculations
25  had 90% confidence intervals that were within the 80 - 125% limits of acceptability

for bioequivalence.
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10

- Naloxone-3-glucuronide : naloxone AUCINF ratios

The lack of AUCINF estimates for naloxone meant that mean naloxone-3-

glacuronide : 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
15 ratio 0of 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.

20
- 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).

25
In terms of AUCH, 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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di fferences between the tl/2Z values for the treatnents for any of
the conparisons that were made. AUCI NA27Fhe AUCI NF val ues obtai ned
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125% | imts of acceptability for bioequival ence. Crax The Crax val ues
obt ai ned for nal oxone- 3-gl ucuroni de were consi stent between the 20
treatnents. Each oftlf2Be treatnments had a nean Chaz val ue that range
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medi an tmax values for all the treatnents ranged fromO 5h (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 oxofe Ghelflean t1/2Z values obtained for naloxone ranged from between 9.89 h (4 x OXN
10/5) to 13.83 h (1 x OXN 40/20). There were a wide range of t1/2Z values
contributing to the means, however, there were no statistical differences between the

t1/2Z values for the treatments for any of the comparisons that were made.

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.

- Cmax
Each of the treatments had a mean Cmax 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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25 I n terns ofbidddGlvaleneech of the fixed conbination tablets provided
an equivalent availability of nal oxone to the reference treatnent,
and to eachlr other. Al of the WO 2006/ 089973 PCT/ EP2006/ 060341 -127

bi oavai | abi | i twheaihexad t&HSinktam t&13e GoR{doHPBRE WithitRS Nfdrénck BRIduethe 2

within the 80 - 125% |limts of acceptability for bioequiyval ence. -
t1/ 22 x OXN 20/10 tablets versus 2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg had a

90% confidence interval that was above the 80 - 125% limit of acceptability for

bioequivalence. The remaining fixed combination tablets provided an equivalent

10 naloxone Cua to the reference product.

= tmax
The median t., 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

15  wvalues for each of the treatments. There were no significant differences between the

median tmax values for any of the treatments.

e) Noroxycodone Results
- AUCt

20 The AUCHt 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 OXIN 40/20) and 451 ng.h/mL (2 x Oxygesic 20 mg & 2 x naloxone CR 10 mg).

In terms of AUCH, each of the AUCt, each of the fixed combination tablets provided
25  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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for any of the conparisons that were made. 15 - AUCI NF AUCI NF val ues
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PCT/ EP2006/ 060341 -128 Each of the fixed conbination tablets
provided an equi valpam,'m]al oxone Crax to each other. Al of the Crax
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441 ng.h/mL (1 x OXN 40/20) and 463 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
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.

= Cmnx

20  The Cpax values obtained for noroxycodone were consistent between treatments.
Each of the treatments had a mean C,,,« 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 Cnax 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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di fferences beté&sﬂké/ e t1/2Z values for the treatnents for any of
the conparisoh re made. AUCI NF

10
- Noroxycodone : oxycodone AUCINF ratios
The mean noroxycodone : oxycodone AUCH ratios ranged from 0.90 (1 x OXN
40/20) to 0.94 (4 x OXN 10/5).

15 9 Oxymorphone Results

- AUCHt

The AUCH 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 AUCHt, 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
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Oxygesic 20 ng & 2 x naloxone CR 10 ng). In ternms of AUCI NF, each of
the fixed conbination tablets provided an equivalent 15 availability
of oxycodone to the reference treatnmemtl3land to each other. Al of
the relative bioavailability cal cul ati ons had 90% confi dence
intervals that were within the 80 - 125%|limts of acceptability for
bi oequi val ence. Cruz 20 The Cl1 val ues obtained for noroxycodone
were consistent between treatnments. Each of the treatnents had a
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the reference treatnment, and to each other. Al of the Cm ratio
cal cul ati ons had 90% confidence intervals that were within the 80 -
125% |l imts of- accépBlbility for bioequival ence. WD 2006/ 089973
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oxycodone. Ao PaEr SE%PERTas eshitrED 1 SaEteRy PBeT AN R 401 20
and 2 x Oxygedbgari#imitGcse 2The MadnovehiRe welkd bhSeda) mintbefy. F3ulfjéets sengiidfrom
1075). 9 for 2 x OXN 20/10 tablets to 14 for 4 x OXN 10/5 tablets. The mean t1/2Z values
10 obtained for oxymorphone ranged between 10.66 h (2 x OXN 20/10) and 14.09 h (1
x OXN 40/20). There were no statistical differences between the half-life values for
thé fixed combination tablets and the reference product, however, the half-life value
for 1 x OXN 40/20 was statistically 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 20mg & 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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each other, All of the Cpay ratios comparing the fixed combination tablets had 90%

confidence intervals that were within the 80 - 125% limits of acceptability for

bioequivalence,

15 - tmax
The median i, 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
20  The mean oxymorphone : oxycodone AUCH 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

25  naloxone CR 10 mg).



X OXN 40/ 20). There were no statistical differences between the

hal f-1ife values for the fixed conbination tablets and the reference
product, hove¥We/089%9He half-l1ife value for 1 x OXN 40/ 2BCWEB2006/060341
statistically longer than for the other two strengths of fixed

conbi nation tablets. 15 AUCINF The nean AUCI NF val ues were based on
a smal | nunber of subjects for each of_{fie treatnments. AUCI NF val ues
could only be calculated for those subj ects with an estimble tl/2Z
val ue, and sone AUCI NF val ues were not reportabl e because the 20
extrapol ated portion of the AUC accounted for nore than 20% of the
AUCI NF val ue. The nunbers of subjects with reportabl e AUCI NF val ues
ranged from4 f A}%x OXN%0 ‘:'ktlg lets and 1 x OXN 40/20 tablet, to
6 for 2 x Q<yg@5| c ¢ "ei4°oxone CR 10 ng. 25 The mean AUCI NF
val ues ranged bet wamcﬂl ng. h/m. (2 x Oxygesic 20 ng & 2 x nal oxone
CR 10 ng) and 18 ng.b/nL (1 x OXN 40/ 20). There were insufficient
data to nake Mﬂpﬁ wwies 08@?11%@59? RORRXYIIOENORR WELS VSFY (Oapisanthetvasn o,

confidence i ntgLyabmis, ﬁé@h%@%ﬁa@%&%ﬁ% ﬁ@%ﬁ@ﬁ@ﬁﬁ%ﬁ%ﬁbeﬁy&&%m

Each of the treatnments had a nmean Cmax val ue of between 57 ng/nL (4
x OXN 10/ 5 alRdk Oxyrzsiagfms &2 smalypgeSRd 020e)myd &OAEngeh/ml HMXNGFQ/@O
ng). 5 Each of the fixed conbination tablets provided a | ower

oxynor phone Cmaz than the reference treatnment. The 90% confi dence
interval s assoInitatrfsdevﬁU(Et, tdeh oOthe fixad bmbinalimmh‘létmgrovidedaﬁx@ﬂvalent

combi nati on tabl h the re wer bel o
Coner Tt or el de RploRFmbEhEls B LR keatBES, Bidso Bionher’ Bikp
conbi nat i on t a:hﬂtbé Bmwaﬁlluhdﬁ_,'CbaMIaﬁqmu had 196t confiflenoe pitaials hat werk vith@athé

ot her. he at | os c ar.i the fixed conbination tablets
had 90% éO Iz%fgmgts ot accepta I;EII)tY forq'goequiva ence.

- 11/2Z

The t1/2Z values obtained for noroxymorphone were consistent between the

treatments. Each of the treatments had a mean 11/2Z value of between 10.04 h (2 x
15 OXN 20/10) and 10.82 h (4 x OXN 10/5). There were no statistical differences

between the t1/2Z values for the freatments for any of the comparisons that were

made.

- AUCINF ,

20 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
25  availability of noroxymorphone to the reference treatment, and to each other. All of
the relative bioavailability calculations had 0% confidence intervals that were

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



confidence intervals that were within the 80 - 125%Ilimts of
acceptability for bioequivalence. 15 - tmax The nedi an tmax val ue
for all of WhYEHEEBrents was 2 hours. There were no sPGHERI0@6A14p341
di fferences between the nedian tnax val ues for any of the treatnents.
Oxynor phone : oxycodone AUCt ratios 20 The nmean oxynor phone :
oxycodone AUCt ratios were 0.02 for all{sQf. the treatnents.

Oxynor phone : oxycodone AUCI NF rati os The nmean oxynor phone :
oxycodone AUCI NF ratios ranged from0.02 (2 x OXN 20/10) to 0.03 (4
x OXN 10/5, 1 x OXN-40/20 and 2 x Oxygesic 20 ng & 2 x 25 nal oxone CR
10 ng). WD 2006/ 089973 PCT/ EP2006/ 060341 - 133 g) Noroxynor phone
Results AUCt The A&){% val ues obtai ned for noroxynorphone were very
consi stent between eatments. Each of the treatnents had a nean
AUCt val ue of Tiei@geralfed obgridedfor ndboxythoxpHoXy gefi consléletBetivesn the

nal oxone CR 10 and. 104 .h/nm x OXN 10/ 5 In ter of ,
each of the fi %ﬁ%ﬁgf’f@% t&éﬁ%}@@%%ﬁ&?ﬁ’a daxa%fusatﬁ {Aageshirom 49°
availability Oﬁgﬁﬂgr@*ﬂ@@m:nk(& b RRaloRERI N i) RAS.S@MAL/NT ARG HRN

each other._ Eac of the bioavarlability cal cul ati ons had 90%
confidence I nt¥¥¥als that were within the 10 80 - 125%limits of
acceptability for bioequivalence. - tl/2Z The tl/2Z val ues obtai ned
for noroxynorphone were consi stent between the treatnments. Each of

t he treat nent sThedGh.aratiesniconopating thedfingd corhbipationgabiets &vith4hdwefeence proBu@XN

it et ences  bebiia g7 §1ila 306 e, ald BEF rlfid B leitbn il winn o9 -
t he conpari sonRsthawWheethe fixed combination tablets were compared with each other, the 4 x
10 OXN 10/5 tablets versus 2 x OXN 20/10 tablets had a 90% confidence interval
outside the upper limit of acceptability for bicequivalence. The other comparisons
between the fixed combination tablets had 90% confidence intervals that were within

the 80 - 125% limits of acceptability for bioequivalence.

15 - timax
The median tma 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 noroxymotphone : 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).



made. AUCI NF 20 The AUCI NF val ues obtai ned for noroxynorphone were
very consistent between the treatnments. Each of the treatnents had a
mean AUCI NYQAPHUB¥E bet ween 101 ng. h/nL (2 x OXN 20/ 105CHERPOAHNE0341
ng. h/m. (4 x OXN 10/5). In ternms of AUCINF, each of the fixed

conbi nati on tablets provided an equivalent 25 availability of

nor oxynor phone to the reference treatneni,. and to each other. Al of
the relative bioavailability cal cul ati ons had 90% confi dence
intervals that were wthin the 80 - 125%|imts of acceptability for
bi oequi val ence. WD 2006/ 089973 PCUEP2006/ 060341 -134- Cmaz The Cm
val ues obtained for noroxynorphone were consistent between the

treatments. Eggh ofgpt alignts had a mean Cm val ue that ranged
from4.90 ng/ehﬁ“L (f@xﬁ%)%gsm 20 ng & 2 x naloxone CR 10 ny) to 5.36

ng/mL (4 x OXN 5 HJ&). The Cma: ratios conparing the fixed

conmbination tahlets with the referenc oduct ranged.from 97.8%to
108.9% and eal %‘iﬁt@@i%segwgéﬂ 'ffaﬁ{"g[W%FFé’?WcPﬁ?’ CIRetwesd HeRimeHE
the fixed conpRRLFAR teallefishallt hRak ATRANERe W bdtwEACIH RUPRE. 2 khead X
10 OXN 10/5 tablets versus 2 x OXN 20/ 10 tabl ets had a 90% confi dence

interval Sut A049) endl4ppim (25 ©xyeesig 28 @prda Bix alaxopgER 10 mg).

bi oequi val ence. The ot her conparisons between the fixed conbination
tabl ets had 90% confidence intervals that were within the 80 - 125%
limts of accdpteisiof AYJGtogackphibe Gikedd@nigmtion Biblets praviddthen enuiakent t m

values for the t t me ranged.from4 h to 5 h. ,Ther re-n

STontficant diAPLEEHE S SRarREG eaSHietrsreaney g i caeh pEh B4R of g

treatments.  NasR%N4BlitH RAGR ationhitE 00X REnfddete infiVaBSthat were within the 80 -
10 125% limits of acceptability for bioequivalence.

- t1/2Z

The 11/2Z values obtained for 63-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
15 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

20 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 6-naloxol to the reference treatment and to each other. All of the
25  relative bioavailability calculations had 90% confidence intervals that were within

the 80 - 125% limits of acceptability for bioequivalence.



20 The nmean nor oxynor phone : oxycodone AUCt ratios ranged from 0. 20
(2 x Oxygesic 20 ng & 2 x naloxone CR 10 ng) to 0.23 (4 x OXN 10/5).
Nor oxynor pfth&608%Pcodone AUCI NF rati os The nean nor oxYHHEPREBAMS0341
oxycodone AUCI NF ratios ranged from0.21 (2 x OXN 25 20/10 and 2 X
Oxygesic 20 ng & 2 x naloxone CR 10 ng) to 0.24 (4 x OXN 10/5). WO
2006/ 089973 PCT/ EP2006/ 060341 135- h)_f@-Nal oxol Results AUCt The
AUCt val ues obtai ned for 60-nal oxol were very consistent between
treatments. Each of the treatnments had a mean AUCt val ue of between
12 ng.h/m (2 x OXN 5 20/10) and 14 ng.h/nL (2 x Oxygesic 20 ng & 2 X
nal oxone CR 10 ng). In terns of AUCt, each of the fixed conbination
tabl ets provided an.equivalent availability of 60-nal oxol to the
reference treatnent;™and to each other. Each of the bioavailability

cal cul ations ek Q&HCQNVAIGERBEiiel faTopalatoxoh ik eXVBIGE th tidainfentdten A from
10 125% limts of acceptabjli t}/ for bi oe(i]:(ival ence. - tl/2Z The tl/2Z
val ues obt ai ne¥3% BFOEI4XLPENI0/ 30 @4 BEELst &P XHAOKOEN t he

treatnments. Each of the nmean treatnents had a nean tl/2Z val ue of
between 14.37 h (2 x OXN 15 20/10) and 15.87 h (1 x OXN 40/ 20).
Ther e wer e 5o When theifixed porbingtinndrhiets werstopmpared pathithg Rferensk proglugto} x

the treatnments oIV, i ;@?ﬁ ,NR~dhe
AUCI NF val ues Oo a4|’ ne a@%tr\;egsfg_s%a: ogéjfﬁﬁg(?g%\%?ﬁw%%%gl S er%? n@;@mdeuegrqﬁgo
treat ments. Eaminfidénce frgertvalahativiens iboveakk wppeelimit Alichtabilityfer of bet ween
13 ng.mL (4 x_.OXN.10/5 d 15 m (.2 X esic 20 &.2 X
ool osone 0% 10 ERvEkCs. o hn B8 e Raitn RS FRE Prell ifisthatie,
tabl ets provi d@e4a0XNUOEhEe veRial k XN #8/20 tiblet,(add rpat OXOI 20/10 tablets
reference freatnent and to each other. Al of_the
{0 versus 1 x OXN 40/20 tablet, {)otg had 90% conﬁdtence intervals that were slightly
below the lower limit of acceptability for bioequivalence. All remaining
comparisons had 90% confidence intervals that were within the 80 - 125% limits of

acceptability for bioequivalence.

15 - 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 tyax
values making up the median values. The median tmax value for 2 x OXN 20/10
tablets was significantly lower than for 2 x Oxygesic 20 mg & 2 x naloxone CR 10
20 mg. There were no other significant differences between the median tmex values for

the remaining treatments.

- 6B-naloxol : naloxone AUCHt ratios
The mean 6B-naloxol : naloxone AUCH ratios ranged from 21.60 (2 x OXN 20/10) to
25  24.73 (1 x OXN 40/20).



25 rel ative bioavailability calcul ati ons had 90% confi dence intervals
that were within the 80 - 125%Ilimts of acceptability for

bi oequi val 3fr@06/88972006/ 089973 PCT/ EP2006/ 060341 - 136-PQI/EPZ¥H6I3EN
C. val ues obtained for 613-nal oxol for each of the treatnents ranged
from 0.39 ng/nL (4 x OXN 10/5) to 0.47 ng/nL (1 x OXN 40/20). 5 Wen
the fixed conbination tablets were con_'gl%ﬁgd with the reference
product, 1 x OXN 40/20 tablet versus X Oxygesic 20 ng & 2 x

nal oxone CR 10 ng had a 90% confidence interval that was above the
upper limt of acceptability for bioequival ence. Wien the fixed
conbi nation tablets were conpared with each other, the 4 x OXN 10/5
tabl ets versus 1 x OXN 40@20 tablet, and 2 x OXN 20/10 tablets 10
versus 1 x OXN 40/ S8kt nalexgpe AN §4% onf i dence i nterval s t hat

were slightly ﬂ{%}{i@%ﬁmmﬁm&eﬁ& ngfox&féctﬁ%g?@%ﬂ thih Effﬂgﬁc?loxol :naloxone

bi oequi val ence. remal ni ng conparisons % con ence
i nterval s t hatAUENF witivhiverctonty @0 to be28Rtilhicdifar? oOXNa2 Hhbirblofs| Thesef or

bi i val .15 -t Jh di t,, f ,
anged 11 om 0 SR RREE 507 D) Pa-pen U el ot oyt SR

each treat mentdatconsi sted of a wi de range of individual tmax val ues
mati ng up the nedi an values. The nedian t, value for 2 x OXN 20/ 10
tablets was significantly lower than for 2 x Oxygesic 20 ng & 2 X

nal oxone CR 107 20 @m&hﬁﬁﬁ%ﬁ@@ﬁﬁ&{ﬁ@&kmﬁa@t di ff erences
bet ween the nedi anTnmax val ues for e renal ning treatnents.

613- nal oxol : nal oxone AUCt rati os The nean 613-nal oxol : nal oxone

AUCL rat 05, a00etl (RN B 2ok BN 204 O acck ol adbislobntor O

10 naloxone. This was confirmed as the low plasma concentrations meant that it was
not possible to estimate AUCINF values for naloxone for most of the subjects.
Naloxone-3-glucuronide was present in the plasma in much higher concentrations,
and AUCINF estimates were obtained for naloxone-3-glucuronide for the majority of
subjects. The conclusions for the naloxone component of the fixed combination

15 tablets were based on naloxone-3-glucuronide parameters.
a) Oxycodone

The mean plasma oxycodone concentration-time curves for 2 x Oxygesic 20 mg & 2

20  xnaloxone CR 10 mg and the fixed combination tablets were almost superimposable.

A bioequivalence assessment was made for oxycodone. Each of the bicequivalence
comparisons had 90% confidence intervals that were within the limits of
acceptability for bioequivalence for Frelt, FrelINF and Cyax ratio. The oxycodone
25  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 fmg or t1/2Z
values for any of the treatments, further confirming the similarity of the products.



-137 663-nal oxol : nal oxone AUCINF ratios The | ack of AUCI NF
estimates for nal oxone nmeant that nean 6J3-nal oxol :nal oxone AUCI NF
rati os wer QHI0G08B3e to be calculated for 2 x OXN 20/ 1BCEERA0RG Q50341
These provided a nmean 60-nal oxol : nal oxone AUCINF ratio of 9.79,
based on 5 subjects’ 5 data. 7. dinical Pharnmacol ogy D scussion and
Concl usi ons Low oral bioavailability prggents the conplete

phar macol dneti ¢ assessnent of 10 nal oxone. This was confirned as the
| ow pl asma concentrations neant that it was not possible to estimate
AUCI NF val ues for nal oxone for nost of the subjects.

Nal oxone- 3- glucuronlde was present in the plasma in nmuch higher
concentrations,” and AUCI NF estimates were obtained for

nal oxone- 3- glucuronide for the majority of subjects. The concl usions

for the nal oxone flamaonReedidoat cdd@entfdﬁ&msﬁﬁmﬁ&&mﬂk&aﬁ@mmémmme
based on nanxong-S glucuronl ters. 2 codone The nean
pl asma oxycoddMedeh e HRlatie O%er pFxeodeng copcep @R%é%‘?“c" b ny

20 x nal oxone @nﬁl@ﬁmn%@@xybsnﬁﬂ m%qn&@csﬂalsﬁasn Phe fnadd véﬂﬁ‘ésq‘oxaﬂa@ﬁiéd
superi nposabl e. A bi oequi val ence assessnent” was nade Tor oxycodone.

Each of the bi%apinalign éﬁb&iﬂ werg fhetilydewier, biaaviso dhesoyieiegempared m‘férﬂ%l s
that were wt %&%Jagp}ddﬂw fhe %af%%@g Aﬂd@( %nals%awei/@dvﬁﬂﬁ%efl hits

Frelt, FrelINF a ratio. e oxycodone Bresul ts indicate t
each of the f|mkmmm@mﬂnmaumquwaﬁmaw.strengths wer e bloeqU|vaIent,
both to each other and also to Oxygesic given together w th nal oxone
CR tablet. There were no statistical differences between any of the
tn"x or tl/2Z b)val detabadite: panenOAUCKNF tatieat nents, further confirm ng
the simlarjty of the products. WO 2006/ 089973 PCT/EP2006/060341
-138 The p(hsna oxycodone concentrations achi eved after

adm ni strati onaoéxpefted, t8d RYENEBoroxycodone 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 AUCINTF ratios were consistent across the fixed combination

tablets and the reference freatment.

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 bicequivalence for Frelt, FrelINF and Cuax ratio.

25  There were differences observed between the AUCH 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



product were simlar to dose-adjusted oxycodone concentrati ons seen
after admnistration of OxyContin in a previous study. The nean C
val ues for WHUEPIREE 5 conbi nation tablets were slight| §CHBREM606B1
when these were.conpared with the reference product, the Ce ratios
had confidence intervals that were within the limts of
acceptability for bioequival ence. b) Megsaholite: parent AUCINF ratios
10 As expected, the I evels of noroxycodone seen in the plasma after
adm nistration of the fixed conbination tablets and Oxygesi c pl us
nal oxone, were simlar to the levels of oxycodone that were

achi eved, resulting in noroxycodone : oxycodone AUCINF ratios of

" th oxycodonaChEPETAer o ST EA G BRBIBEM R N SR B I g fomer

These et abol inttérmis of @f,8hut Ab4E Pbvited 4 MSanvE . LvaleNhhsiabetwieh 86% ahtie
fixed conbi natéggzn tiE)abl ets and the reference treatnment. c)

Nor oxycodone, & RbPP FERence RIS Ssaynor phone 20 The nor oxycodone
data confirmed the oxycodone results. Each of the bioequival ence
conpari sons had 90% confi dence intervals that were within the limts

of accept abl | i Te nospxypiogigne daip ale sonfmedthe|oxycadens femytsg idl tatpng efithe
25 Th i - | L
eére were Qb%&u@aﬁ%%&%ﬁ 3nsGdd 9@%‘%‘8@3&1@nﬁ%}@s ﬂégt n\%@% wﬁztﬂf)ig the limits

oxynor phone for ver sus ygesic 2

nal oxone CR 10ofragceptability for@iddquir@len® fordirsit 3 rdINF apdNC4AQ120, however
these differences were small, with only the lower limt of the 90%
confidence interval being outside the limts of acceptability WO
2006/ 089973 PG EP20)6#0060341 -139 for bi oequi val ence. The fi xed
conbi nati op, tabl ets were bioequivalent to each other in terns of
Cm, but edch provided a nean Cnax val ue that was between 80% and

The mean plasma naloxone concentrations were low, less than 0.1 ng/mL, and

appeared to be biphasic, with a second peak occurring at between 8 to 16 hours.

Even though all of the subjects did have quantifiable plasma naloxone

15 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
20  average, the mean Cpy,, 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.

25 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



90% of the reference product Crax. 5 The noroxynor phone data al so
confirnmed the oxycodone results. Al but one of the bioequival ence
conpar i son3VeeBRI3conf i dence intervals that were w t hPETEPRIOGG6PIH S
of acceptability for bioequival ence for Frelt, Frell NF and Cnax
ratio. d) Nal oxone 10 The nean plasma nal oxone concentrati ons were
low, Iess than 0.1 ng/nl, and appeared;fg0 be biphasic, with a second
peak occurring at between 8 to 16 hours. Even though all of the

subj ects did have quantifiable plasma nal oxone 15 concentrati ons,
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| evel s neasured in earlier studies. 25 A bioequival ence assessnent
was nmade for nal oxone. The variability of the plasma nal oxone
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glucuronide : naloxone AUCH ratios of around 900. 6f3-naloxol was also measured in
higher quantities than naloxone, resulting in 63-naloxol : naloxone AUCt ratios of
around 22. These metabolite : parent AUCH ratios were consistent across the fixed
combination tablets and the reference treatment.

15

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.

20
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 bicequivalence for Frelt, FrelINF and Cpax ratio. The naloxone-
3-glucuronide results indicate that each of the fixed combination tablet strengths

25  were bioequivalent to each other, and to Oxygesic plus naloxone. There were no
statistical differences between any of the tyay or t1/2Z values for any of the
treatments, further confirming the similarity of the products.



significant differences between any of the treatnents for these two
paranmeters. As expected, the |evels of nal oxone-3-gl ucuroni de seen
in the pl ad¥fh20868889%73 admini stration of the fixed conbi nBEV/BEFR§cAI603EE S
and Oxygesi c plus nal oxone, were 10 nuch higher than the |evels of
nal oxone that were achieved, resulting in nal oxone-3- glucuronide :
nal oxone AUCt ratios of around 900. 60-p3l.oxol was al so neasured in
hi gher quantities than nal oxone, resulting in 6J3-nal oxol : nal oxone
AUCt ratios of “around 22. These netabolite : parent AUC ratios were
consi stent across the fixed conbination tablets and the reference
treatnment. 15 e) Nal oxone- 3-gl ucuroni de The nean pl asnma

nal oxone- 3-gl u uro%%de Ierels wer e hi gher than nal oxone, and it was
possible to e a Bl | ability assessnent based on Frel | NF

val ues. 20 A bi oequi val ence assessnent was nade for

nal oxone- 3-gl ucuroni de. Each of the bioequival ence conparisons had
90% conf i dencellerfiferalegol dath genfimed theinalexene and npjogpnes3-glyruronide results.
acceptability r_ bi IV . E i
The.pal oxone. SETGRAL OB bAFHER, bl il gty Bt Bl bebuepn
conbi nat i ors t athé etatsiente and fos thieDhivenivalbha@aeguipeddonsimdsbofthe H0% tchefidenend
to Oxygesic plus nal oxone.. There.were nq..stati.stical,.differences
bet ween any ofm'feﬁvél?stv,‘"?r? &ﬂl&tﬁ? s o %ffﬂg%blﬁ%&oram?/eq&va{eﬂ%e' ﬁ:\ﬁ fA Hent s,
further confi remandiititendes bedwaen the Qpf, valies fiir Gibidied coMBin2ipro&RVBEId the
PCT/ EP2006/ 060341 _-141- f) 6(3-nal oxol  The % nal oxol daﬁ}%@gm%wéq

confirmed the Yeblihef thefrenfiatadsd ipa sienificant i éﬁ%ﬂ%e chugrnile

of the conparigepesand P&GxyWELiS 20 IRinkloaam CRI1H kg ences observed
between 5 the treatnments and for "the bi oequival ence conpari sons,

nmost of thi) 90% confidence intervals were within the limts of
acceptability §or hbigeguiyal ence. There were

These results confirm the interchangeability of the fixed combination tablets across
the range of doses administered. This is supported by the bioavailability

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 Cyax 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:

» Interms of oxycodone and naloxone-3-glucuronide, each of the fixed

combination tablet strengths are interchangeable.



smal | differences between the C, ". values for the fixed conbination
products and the wvariability of the t. data led to a significant

di f f er ence VERIMEEPIPhe 2 x OXN 20/ 10 tablets and 2 x CRGHBRPESOPG4hy
& 2 x nal oxone CR 10 ny. 10 8. Conclusion These results confirmthe

i nterchangeability of the fixed conbination tablets across the range
of doses administered. This is supportegohy the bioavailability 15
conpari sons nmade between the treatnents; each of the 90% confi dence
intervals for the ratio of population geonetric neans (test vs
reference) for AUCINF and Cm of oxycodone and nal oxone, fell within
80% - 125% The fixed conbination tablets were also showmn to be

bi oequi val ent to i iv.en. t ther with, nal oxone CR taplet. 20
These data have é?%’ggﬁ%@\ﬁ 11611{1][10%1 ﬁ%ﬁ%%gle e\é%olslh?‘ﬁ;ngofxbe(%?/e@&yg 2%y om
the fixed conbinatO:ngedichebkxbse GRM |ar to what we woul d expect
from oxycodone given alone, _indicating that the bioavailability of
oxycodone is not*i nikifemeay differense i the ingidenes efitreatmestremereaal adyoife. 25
Hence, the results ém ' S r

oxycodone and nal ofg%gggag?ucu g%fogg?ﬁﬁ%%%og?%.&ﬁemﬁ%{e% arﬁécg%)lxr%ti on
tabl et stréngths arcembivations kathoxyebiene andnd0061 @8@HiIHRered as an open

PCT/ EP2006/ 060341 1]?1% .The fixed conbination tablets were al so

shown to be bi oequic\(/)a B8 o Oxygesi c(r) + naloxone CR  There was

no difference in the incidence of treatnent-energent adverse events
bet ween oxycodone and nal oxone adm ni stered as a fixed OXN

Experiment 3: Effect of food on pharmacokinetics of oxycodone and

10 naloxene

1. Objective:

The objective of this study was to investigate the effect of a high-fat breakfast on the
15  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.
20
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
25 data.



5 conbi nation, and oxycodone and nal oxone adm ni stered as an open
conmbi nation. Experinent 3: Effect of food on pharnmacokinetics of
oxycodone &¥2004/08997| oxone 1. (bj ective: The objective BET/EPIO&/SHI4EyY
was to investigate the effect of a high-fat breakfast on the 15

bi oavail abil ity of oxycodone and nal oxone (providing that nal oxone
concentrations and pharmacokinetic netyj,cs can be adequately
quantified) when adm nistered as a fixed conbination prol onged

rel ease tablet. For.this purpose tablets conprising 40 ng oxycodone
and 20 ng nal oxone (OXN 40/20) 20 ng oxycodone and 10 ng nal oxone
(OXN 20/10) were investigated. 20 2. Test population A total of 28
heal t hy subjects, were, random zed to receive the study drug with the
ai mthat 24 sulFEEes fd conpl ete the study and provide valid

phar macoki netjc 25 data. WO 2006/ 089973 PCT/ EP2006/ 060341 - 143-
Inclusion Criteria Subjects who were included in the study were those
who met al | of Subjgstsehq wowedeeluded in e sydy werenhpss vhormet ghhof the followipg
ethnic group. Ageg.between 18 - 45 years. BM within the range 19-29
kg/m2, and within the weight range 60-100 kg for males and 55-90 kg
for femal es> Femal e subjects of chil dbearing potential nust have

been using. & rel e Bhh B Plm S BEGRAM ohfi 18 1hS fitd o7 e
e BMI within the range 19-29 kg/m’, and within the weight range 60-100 kg
for males and 55-90 kg for fernales.
o Female subjects of childbearing potential must have been using a reliable

10 form of contraception (e.g. Intra-uterine contraceptive device [TUD], 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).

15 o 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

20 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.

25 e Willing to eat all the food supplied during the study.

o 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.



contraceptive, barrier nethod). Fenale subjects who were

post menopausal nust have been postnenopausal for 1 year and, in the
absence of Wd2HEB®I73 epl acenent therapy (HRT), have el ePET/BB08E6HIH
follicle-stimulating hornmone (FSH). 15 Generally good health,

evi denced by a lack of significantly abnormal findings on nedical

hi story, physical exam nation, clinical;jsboratory tests, vital
signs, and electrocardiogram (ECG. Vital signs (after 3 m nutes
resting in a supine position) had to be within the follow ng ranges:
oral body tenperature between 35.0 - 38.0C; systolic blood pressure,
90 - 140 mm Hg; diastolic 20 bl ood pressure, 50 - 90 mm Hg; and pul se
rate, 40 - 100_.bpm. B¢rood pressure and pul se were taken again after

3 minutes in aE)écll?'éﬂ‘f’d”l Y°H¥Bsition. After 3 minutes standing froma

supi ne position, there was to be no nore than a 20 mmHg drop in
systolic blood_ pressure, 10 mm drgop in diastolic blood ressure,
and no gr eat er SYHEHt wh Wﬁ)%e?‘ﬂﬁﬁlg%é‘gﬂﬁ?SB@V?éreréﬁ?.thﬁFyﬂetWX‘P thgfollgwing
all the food sypeld:.ed during the study. |If applicable, the subject's
primary care physician confirmed within the last 12 nonths that the
subj ect was’ suitable for taking part in clinical studies.

WO
20001069075 71 SABORRAIL o\l pRISHAHOTARE LSAAR PIRSHARDS,
criteria: 5 Femal cest)idjteesstfeading. wer e pregnant (providing a positive
L O By bl B Sa Lk et I DXROSY S0 e o e
of study drug. dose of study drug.
10 o Any significant illness within the 30 days before their first dose of study drug.
o Any clinically significant abnormaliiies 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.



10 Any significant illness within the 30 days before their first
dose of study drug Any clinically significant abnormalities
|dent|f|ed“ﬁ¥mﬁﬁﬁ§?@dy screening for nedical history, PF/EFZEY060341
exam nation or |aboratory anal yses. Use of any prescription

medi cati on (except HRT for postnenopausal fenales and contraceptive
medi cation) in the 21 days, or over theygqQunter nedication 15
including acid controllers, vitamns, herbal products and/or m neral
suppl ements in the 7 days before their first dose of study drug. The
safety popul ation included all subjects who received study drug and
have at | east one postdose safety assessnent. 20 The full analysis

Bﬁﬁ?hiibﬁ?nﬁ’??gfg‘j%ﬁg R Hoatibrletich fnd 00 BGuf: CRelorinio Bk drys

par anet er,

bel ow. WO 200

Denogr aphi ¢&s ahgk @chws)N Basel i ne Ofar acteri stl csto FuI I
Popul ati on Mal e Ferddas (BDgr al |

S U gHM|cf pnot—hav nvnnr|nnhnrl e

18 10 28 Mean (SD) Mdlish (6. 04) 327 (6.29) 32. B 6. 09)

epesi-s—w-t-hin—J12 -hours
after dosing. 25 The denographic Mals can be té@%HHQron1the TQHF@127
Anal ysi 28
(IRG)04) N=10) (30:=28)29)5 Age (¥BALGIIN
Medi a®2 32 31

32 Mn, Max 25,45Mi3, MaQ 22,45 105, &x, n (% M#,8918 (64) Fehdbe
10( 36)
10 Sex,n (%)
' Male 18 (64)
Female 10 (36)
Race, n (%)
i5 Caucasian 18 (100} 10 (100) 28 (100}
Body Weight (kg) n 18 10 28
Mean (SD) 78.7 (8.27) 64.2 (6.41) 73.5
(10.33)
20 Median 78 66 73
Min, Max 68, 98 55,74 55,98
Height (cm) n i8 10 28
Mean (SD) 179,8 (5.36) 170.8 (4.87) 176.6
25  (6.72)
Median 180 170 178
Min, Max 169, 191 163, 178 163, 191
Body Mass Index 18 10 28
30 (kg/sqm)n
Mean (8D) 24.3 (1.90) 22.0(1.36) 23.5(2.05)
Median 24 23 23
Min, Max 22,29 19,23 19, 29

35




Race, n (% 15 Caucasian 18 (100) 10(100) 28 (100) Body Wi ght (kg)
n 18 10 28 NEaE/&%(?SD) 78.7 (8.27) 64.2 (6.41) 73.5 (10.33) 20 Medi an
78 66 73 M Q20RREOHG, 98 55,74 55,98 Height (cm) n 18 HET/BRROAfA4A341
(SD) 179,8 (5.36) 170.8 (4.87) 176.6 25 (6.72) Median 180 170 178
Mn, Max 169, 191 163,178 163,191 Body Mass Index 18 10 28 30 (kg/sq
m n Mean (SD) 24.3 (1.90) 22.0 (1.36).3.5 (2.05) Median 24 23 23
Mn, Max 22,29 19,23 19,29 35 WD 2006/ 089973 PCT/ EP2006/ 060341 - 146
3. Study Design, Test Treatnment, Dose and Mbde of Administration
Preparations used 5 The sane tablets as in Exanple 2 were used.

Study Design This was a single-dose, open-|abel, 4-treatnent,

4- i od, i 700 ] ' . , I d
el ¢ subj oot S SuEHDEIACTEY Sleadid Vit od ol AdiinRitidn 17 % 00

in accordance with a random

Preparations used

5  The same tablets as in Example 2 were used.

Study Design

This was a single-dose, open-label, 4-treatment, 4-period, randomized crossover
10 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

15  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 moming (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

20  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
25  to the study site to provide the 72- and 96-hour blood samples.



al l ocation schedule (RAS). There was at |east a 7-day washout period
between dosing in each study period. Subjects attended a screenin
visit withWP20¥e/8888’8 15 before the first dosing day (Da@FTﬁ?ZGW‘?:‘ﬂg
each study period, subjects checked in to the study site on the day
before dosing (Day-1 ). The appropriate study drug was adm nistered
the followng norning (Day 1) after an @@yerni ght fast of at |east 10
hours. Subjects random zed to receive treatnent in the fed state
consuned a FDA standardi zed hi gh-fat breakfast before dosing. No
addi tional food was allowed until 4 20 hours after dosing. Subjects
all ocated to receive treatnent in the fasted state did not have any
food until 4 h i i j ; N )
were taken up ST ShUEA] Wt el GRSl A S AT RE nBoll
remai ned in t htudytevelyatiin 216 days48ehivaing at siindy revibd d or §-10akayy afed thelzJast o
the study site,to.provide.the 72- and 96: hour bl ood sanples. WO
5006, 086573 PCPFEIBHEEEEE0Y RiaBR ReppeaoiK ont o (AEs) were
recorded throughout the study. Subjects attended a post study

eval uation 7-10 days after_ dosing at, study perj 4 7-10 days
after their | a8% OVEHER qvﬁrttlﬁge?:%’g Sﬁlfeda\%é%@ﬁ?’f Wﬁzdéﬂrﬁgé'f rom the study.
5 An overview over the treatnent schedule is given in Figure 29.
Treatments Adm nistered The treatnments adm nistered in the study are
present ed bel ofweamments fdministergh| et 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. 15 4. Paraneters tested
The treatments administered in the study are presented below:

10
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 QXN 10/5, fasted.
15

4, Parameters tested

The primary parameters considered were pharmacokinetic parameters and safety

20  parameters.

4.1 Pharmacokinetic parameters

Drug Concentration Measurements

25 Blood samples (6 mL) for determining oxycodone, noroxycodone, oxymorphone,
noroxymorphone, naloxone, 68-naloxol, naloxone-3-ghucuronide and 6B-naloxol-3-

glucuronide concentrations were obtained from each subject during each of the four



The primary parameters consi dered were pharnacol dnetic paraneters and
safety 20 paraneters. 4.1 Pharmnmacokinetic paraneters

Concent r at "dh2Ee 8% Perent s 25 Bl ood sanples (6 L) for %&W%G?ﬁl
oxycodone, noroxycodone, oxynorphone, noroxynorphone, nal oxone,

6B- nal oxol , nal oxone- 3-gl ucuroni de and 613-nal oxol - 3- gl ucuroni de
concentrations were obtained from each. gghj ect during each of the
four WO 2006/ 089973 PCT/ EP2006/ 060341 -148- study periods as
follows: Inmediately before dosing 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
post dose (22 blood sanples per study period). 5 Pharmacokinetic
Par anet ers The ﬁ%fﬂﬁ coklnetlc paraneters were cal cul ated
fromthe plasna sncen 1'ons  of oxycodone, noroxycodone,

oxynor phone, noroxynnrphone 10 nal oxone,.

6B- nal oxol , nal ni de d 6B pal

under the pl as@ﬁ“@e@ﬁ%gh@% Sﬁlgtafl F‘Q/@a‘ei)g %!I2a§ gdy‘g gﬂr}i’%emf‘ l?ie
dosing to the 165 28832536, alaj'mﬁﬂr%emfs@maﬁse((ﬂﬂbdd sarrﬁg'l@q:)eﬂﬁd@’pdrh&)
pl asma concentration-tinme curve calculated fromthe tinme of 15

dosi ng t0|ﬁﬁ|ruty (AUCI NF) ;  Maxi mum observed plasma concentration
(Cmax); Time gRi-RbhedincBriasxsbserved plasma concentration (tnmax);
Term nal phase rate constant (LanbdaZz); Apparent term nal phase half
life (t1/22); 20 Metabolite:parent ratios for both oxycodone and

met abol i tes and nal oxone, and netabolites.

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

10 naloxone, 68-naloxol, naloxone-3glucuronide and 6B-naloxol-3-glucuronide:

Area under the plasma concentration-time curve calculated from the time of
dosing to the last measurable concentration (AUCH);

e Area under the plasma concentration-time curve calculated from the time of
15 dosing to infinity (AUCINF);

¢ 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);
20 o 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
25 naloxone, 6-B -naloxol and 6-8 -naloxol-3-glucuronide, the AUC values were given

in pg.h/mL and Cmax values in pg/mL.



In Figures 30 to 37, for oxycodone, noroxycodone, oxynorphone and

nal oxone- 3- gl ucuroni de, AUC val ues were given in ng.h/nL, and Cmrax
val ues in ORI o5 nal oxone, 6-B -nal oxol and 6- BPCI/EP2006/060341

- nal oxol - 3-gl ucuroni de, the AUC val ues were given in pg.h/nL and
Cmax val ues in pg/nmL. WD 2006/ 089973 PCT/ EP2006/ 060341 - 149-

Phar macoki neti c Anal yses AUCt val ues werse .cal cul ated using the |inear
trapezoi dal net hod. \Were possible, LanbdaZ val ues were estinmated
usi ng those points determned to be in the termnal 5 |og-Ilinear
phase. tl/2Z values were determned fromthe ratio of In 2 to
LanbdaZ. The areas under the plasma concentration-tinme curve between

the | ast neasu I N Lnfinity were calculated fromthe ratio
of the final o zag}nggog‘ll%?lggﬁgly}égoncentrati on (Clast) to LanbdaZ. These

were then added to the AUCt to yield AUCINF. 10 Al cal cul ations
wer e performed, w.th WnNoli terprise . Edition, . Versjo 1. T

oo oty popul at AT VeILEs e et e S8 ey byrpitRCar b o et ny bR
pl als ma E:o nce nnaarxﬂidaﬂ Valhaé @ere Bbﬁtgifad ﬁ@xﬁgcmﬁsterp@?]ﬂtmetd-ﬁﬁ@dft@ be ﬁﬁﬁ@tenninai
anal yte (oxycodone, 15 norogxycodone, oxynorphone, noroxynprphone

nal oxone, 6B- da%%qrp_lsﬂ?ﬁsf B ireties “ﬁriffeé%@meeér%_ eTatio of In2 to LambdaZ.
6B- nal oxol - 3- I RCHER & thd\RSsnSI CHRBE A Rch-BSe 6@RE bAWRHSHE RsBmB¥surelll M
poi nt and treatnent, and by gender. |ndividual and nmean plasm

concent r at i onspointgnd &ty s splavlaird gora thegatin ofithefined pbyervadmiasmer  each
treatnent. 20 Jheefulibn nﬁ:gﬂt»’tﬁ 'L%ﬂa%ﬁ&'ﬁ L’}I%Eée%i%n BERATR R BELth Gield

metrics was used to su ri'ze the arnmacoki netic metrics.
Phar macoki net i 8UfBNK.i cs (AUCt, tl/2Z, LanbdazZ, AUCINF, Cnrax and
tmax) for ﬁ)ach anal yte were summari zed as conti nuous data by
treatment and gender wherever there was a mnimumof 5 subjects for
each gender. Ahasilowiatidoswekd gerfanpd @ith WihkolreEntbrpeise Bdibips Messivha1di d
not experience enesis
The safety population was used to summarize and graphically display the plasma
concentration data. Plasma concentration data for each analyte (oxycodone,
15  noroxycodone, oxymorphone, noroxymorphone, naloxone, 6B8-naloxol, naloxone-3-
glucuronide and 68-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.

20  The full analysis population for pharmacokinetic metrics was used to summarize the
pharmacokinetic metrics. Pharmacokinetic metrics (AUCHt, 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

25  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 freatment, sequence and



25 within 12 hours after dosing were used to determ ne these rretrics
Log transf%rrred data for AUCt, AUCINF (if avail able), and

anal yzed QW&G‘%QWPxed effect | i near nodel, with fi xedP‘tTéF]?ﬁQDﬁfoé?Ml
treatment, sequence and WO 2006/ 089973 PCT/ EP2006/ 060341 - 150 peri od
and a randomterm for subject. Conpound symetry was assuned.
Treatment popul ati on geonetri c neans wape estimated from treat nent
LS Means. Ratios of treatnent popul ati on geonetric neans were
estimated by exponentiating the difference (test-reference) between
treatment | east square neans, and 90% 5 confidence intervals for the
rati os were cal cul ated. The data for tnmax, Lanbaz and tt/2Z were
anal yzed usi nhefodbot@elrlibrh ord oPGRfcct CRABbund ¥y ki Eﬁﬁﬂ%ﬁ Trktment
treatment, sequence and period a rancomtermfor

Conpound sy mmaopylatiensgeossiniemieany wet estmateg ool teaimoent haéé\ri@ne»éiaeos_@f

estimated by t
associ at ed 909 e%%éxﬁp%pencey%g@g?n\}g gﬁ\/\s/g?égéc% ﬁ%&ﬁr@%&%ﬂﬁ east
square neans. differeficel (fesintefigerco)ipaweendrestnwet lead bquand rmeansfand 50%

Tr eat ment CCF ich the. rel at ilability (Freit,
Frel IND) and” GrRsaY PRErERe B e iRt sfFugherT Sea "combi hat i on

prol onged rel ease tablet OXN 40/20 in the fed vs. fasted state
(i.e., the effect of food on OXN 40/ 20) %I@f itl .mat ed. e%ﬂTreat ment
B vs. D FromWsidek Prigaxelambazan é%x)’é‘if? yzed Ysings wxed effeeh linggny  and
Crmax ratio of @hdel vARAHIIRSs TR datntcad s@?ﬁﬁé%ﬁ'&ﬂo@éﬂ%ﬂ@&nfaﬁh?&se

t abl et OXN 10/5|nthefe vs. fasted e., the effect of
f ood on OXN 1mu§1ﬁcw\6@epe§td|m@m%a$5ﬁma@£remnm peplating eans WSET ent

nanber , e, SEAR B A e e e e B 07

PCT/ EP2006/ 060‘I&dﬁdence intervals were calculated from the least square means.

The following comparisons were of interest:

15 Treatment A vs. C:
From which the relative bioavailability (Freit, FrelINF) 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.

20 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.

25 In addition, metabolite: parent ratios of AUCt, and where possible AUCINF were

summarized using number, mean, standard deviation, minimum and maximum.



-151- 4.2 Safety assessnents Assessnent of safety was perforned for
all subjects who received study drug and bad at |east one gostdose
saf ety ass®ELHEFP8%Phe safety population). Al safety dBEHEFA0q{E341
listed for subjects in the enrolled popul ation. Safety assessnents
consi sted of nonitoring and recording all adverse events and serious
adverse events, the regular nonitoringxnf. hemat ol ogy, bl ood

chem stry, and urine val ues, regular nmeasurenent of vital signs and
t he perfornmance of physical exam nations, ECG and pul se gonionetry.
10 Adverse Events An adverse event (AE) was any untoward nedi cal
occurrence in a subject adm nistered a pharmaceutical product,

i ncl udi ng pl ac I during the study 15 that did not
necessarily hé@gggkggﬁgg%hgg ationship with the study drug. An
adverse event could be: Any unfavorable and unintended sign

(i ncluding an abnormal | aborat or 20, fi ndi tom, or. di sease
temporal |y ass%ﬁ%ﬂéﬁsf’%&%%g q%fgnqut]ér &ﬂﬁ%&ﬁﬁ%%?e YIS ,dy%ﬁhgtaﬁ r
or not cogsi delmchft leabtdhe godidost bﬁfeﬂyaeﬁessm' {(tm{i@ﬂau}epogumwnnm selfesodute
or exacerbation of an existin i seas Any, deterioration in |

non- pr ot ocol - rEEUSEIORRISTS grclied P%l&ﬁua{l-o?a?% &$5GRImeBtS coRYid of
clinical test f8nifbringahirdRbratiig AVadvérSévehRabd §efdut BRWIRVEAS theFegular
change 25 in treatnent, or discontinuation fromstudy drug Al AEs
occurring dur i menitasmgof herpatelegy.dlesdebemisicing aras valupsstegulpr measgrement
(starting frogpsi000ngy| a{ P00 §EyskA elaflBforRl BOG dhliful
subject's | ast&s%gfﬁyéﬂ\}i%g?t eqj’\/‘T’/ere % %%%f%@&?é BeT EP2006?§%8%41

-152 col | ect edgamipmndiey. AEs page of the CRF. For each AE, the follow ng
i nformati o[ Was

Adverse Events

Ax adverse event {(AE) was any untoward medical occurrence in a subject
administered a pharmaceutical product, including placebo, occurring during the study

15  that did not necessarily have a causal relationship with the study drug.
An adverse event could be:

¢ Any unfavorable and unintended sign (including an abnormal laboratory
20 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
» 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
25 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



recorded: AE (e.g. headache). 5 Start tinme and date. Stop tine

and date. Severity. Study drug action taken. O her _action taken.
10 Rel ati SHEHWO®Y st udy drug. = Qutcome.  Seri ousnessPCHERZOPMEEHT o

signs and synptons that resulted froma single cause was to be
reported 15 as a single adverse event (e.g., fever, elevated WBC,
cough, abnormal chest x-ray, etc. coulgpall be reported as
"pneunoni a."). Serious Adverse Events 20 A serious adverse event
(SAE) was any untoward nedi cal occurrence that at any dose:
resulted in death; was life-threatening; 25 required inpatient
hospitalization or prolongation of existing hospitalization;

resulted in pelbGLeod AR B bt (FOORFIFGARL Al Yih | ihity S

a congenital anona{ayﬁ)%hr& &%géect. 9\%1:2008%?%18%%718 E’g@%&%’gf%@&%

-153 Adverse ®vmdtd Anal yses Adverse events that occurred after

signing of informed consent through all phases of the study to study

conpletion were collected on CRFs. Adverse events that occurred 5

from i mmedi at el yeafAR(e.§thddlackhug adnministration to 7 days after the

| ast dose of

5 e Start time and date.

e Stop time and date.

e Severity.

e Study drug action taken.

e Other action taken.

10 e Relationship to study drug.
e Qutcome.

e Seriousness.

A cluster of signs and symptoms that resulted from a single cause was to be reported
15 as asingle adverse event (e.g., fever, elevated WBC, cough, abnormal chest x-ray,

etc. could all be reported as "pneumonia.").
Serious Adverse Events

20 A serious adverse event {(SAE) was any untoward medical occurrence that at any

dose:

e resulted in death;
e was life-threatening;

25 s required inpatient hospitalization or prolongation of existing hospitalization,
o resulted in persistent or significant disability/incapacity; or

e was a congenital anomaly/birth defect.



study drug were al so included. Adverse events were classified into
standardi zgd term nol ogy fromthe verbatim description (lnvestigator
term accoWd]W&’l(fsgg"t"he MedDRA Coding Dictionary. AEs 1 T{fRp006/060341
presented by preferred termnested within System Organ C ass. AEs
were summari zed by presenting, for each treatnent group, the

i nci dence of AEs. The incidence of AEsisaas based on the nunmbers and
percent ages of subjects with AEs. Al though a MedDRA term nay have
been reported nore than once for a 15 subject, that subject was
counted only once in the incidence count for that MedDRA term Data
for adverse events were anal yzed using the treatnent-energent signs
and synptons =) i hpsaehy. Treatment -energent signs and
synptons are def F’?legvggo asﬁgdverse events that enmerge during
treatment, having been absent at pre-treatnent, or reenerge during
treat ment havi e | . [10of I
troatmont o e aanel BRERkyBla P Sching obihorhb P BREEb ln ifpees of
pre-treat nent thd stthdy to s@alyyompltidmwate-coletaicomt CRIth Arlseseavents shat banrrede

study were _su rized.fo hi report.. 25 WO 2006/ 089973
CT) EPao06 5060 ey et fudf GRS bl Rmiinsg BT B edns fares
Phar macoki net isg:dyar@iwée akofifluddycodone, nal oxone- 3- gl ucur oni de and

nal oxone are presented in Figures 30 to 37. Oxycodone Results 10 -
AUCt The AUCt val ues obtai ned for oxycodone were consistent, both

bet ween the twdve%cl}%@% ?erterc%@%iﬂ’é‘d‘ﬁlﬁ) RidaRelWeeRidoly it BENebim0

treatnments. Gvin . o
description (Investigator term) according to the MedDRA Coding Dictionary. AEs

10  are presented by preferred term nested within System Organ Class.

AFEs 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
AEFEs. Although a MedDRA term may have been reported more than once for a

15  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

20  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.

25



either strength after a high fat neal provided an equival ent

avai l abi |i f odone 15 to OXN given after an overpight fast.
The bi oavai %gﬁlo?/&{%ﬁcal cul ations each had 90% confi den’():%'gﬂ)ﬁo?eﬁf(\?%ﬁ“%
that were within the 80 - 125% limts of acceptability for

bi oequi val ence. - tl1/2Z 20 The tl/2Z val ues obtai ned for oxycodone
appear ed consi sfent between the treatsmsat.s. Each of the treatnents
had a nean tl/2Z value of between 4.12 h (OXN 10/5 fasted) and 5. 10
h (OXN 40/ 20 fasted). 25 - AUCINF The AUCI NF val ues obtai ned for
oxycodone were very consistent between both the OXN 10/5 treatnents
and the OXN 40/ 20 treatnents. OXN given after a high fat WO

2006/ 089973 PG/ EP32QQ§{s060341 -155 neal provi ded an equi val ent

bi oavai l ability of "oxycodone to OXN given after an overnight fast,
for both the OXN 10/5 and OXN 40/ 20 strengths. The bioavailability

cal cul ations h 0 i pntervals that were within the 80 -
125% limts of%gr?gcg%{tﬁ%&z ?fd&% 35% bi oequi val ence. 5 - Cmax Food

i ncreased the nean oxycodone Cmax val ues that were observed, by
approximately 24% for. OXN 10/ 5 and OXN 40/20, 10 - imax .The i an
o val ed | dPHEeRre PSR EA T o R TR o Eae g
fasted) to 3. SarbiplebMbédlif FipukedD.to The nmedi an tmax for OXN 40/ 20 fasted

was 15 nunerically | ower than the nmedian tmax for OXN 40/20 fed, the
90% confi dence

Oxycodone Results
10 -AUCt

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

bicequivalence.

-t1/2Z

20
The t1/2Z values obtained for oxycodone appeared consistent between the
treatments. Each of the treatments had a mean t1/27Z 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



i nterval for the di fference between OXN 40/20 fed and OXN 40/ 20
fasted was tog 2.17. The 90% confidence interval for th

di fference“g)e%o %83976XN 10/5 fed and OXN 10/5 fasted vva%CT/%Pzé'iﬁth%m
1.11. 20 Noroxycodone, oxynorphone and nor oxynorphone results The

nor oxycodone and nor oxynor phone data supported those observations
made for the oxycodone data. 25 The oxyser phone data were vari abl e
for the AUC and Cnax conparisons. WO 2006/ 089973 PCT/ EP2006/ 060341 -
156. = - Nor oxycodone: oxycodone AUCt ratios The nean

nor oxycodone: oxycodone AUCt ratios ranged from0.66 (OXN 10/5 fed)
to 0.91 (OXN 40/ 20 fasted). 5 - Noroxycodone: oxycodone AUCI NF rati os

The mean nor oXyCOdRNRIANN & %&t%&d@beﬁﬁbﬂ@ﬁ b%%y&&:’!&ﬁ@ﬁa KRBitknGBed AN
10/5 fed) to 0.91 (OXN 40/20 fasted one: oxycodone

AUCt ratios Tmemé&lﬁ fask yordoghba @mwé@m&mmm s);tepsiés rﬁn@wvarlabmty
0.01 (OXN 10/ 5 0 40
15 - (Q<ym)r phon%ﬁgak@gso %A’A%g%iﬂﬁ'—n% gltigg%lg %?Nv? vﬁgnf{ ﬁ%%@l Eﬁq)u{ es

f or oxynor phoreeceptability tfordtioaqpamlenaxynor phone: oxycodone rat i os wer e
only able tso be cal cul ated for OXN 40/20 fed. 20 This treatnent
provi ded a nmean oxynor phone: oxycodone ratio of 0.02, based on 10
subj ects' dat a.CmadNor oxynor phone: oxycodone AUCt rati os

Food increased the mean oxycodone Cmax values that were observed, by
approximately 24% for OXN 10/5 and OXN 40/20.
10

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

15  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.

20  Noroxycodone, oxymorphone and noroxymorphone results

The noroxycodone and noroxymorphone data supported those observations made for

the oxycodone data.

25  The oxymorphone data were variable for the AUC and Cmax comparisons.



25 The nean noroxynor phone: oxycodone AUCt ratios ranged from 0. 20
(OXN 10/ 5 fe%% to 0.28 (OXN 40/ 20 fasted). WO 2006/ 089973

PCT/ EP2006MBH3939973157 - Nor oxynor phone: oxycodone AUCH REVEEPHE03 e
mean nor oxynor phone: oxycodone AUCI NF ratios ranged from 0.22 (OXN
10/5 fed and OXN 40/20 fed) to 0.29 (OXN 20/40 fasted). 5

Naooxone- 3- gl ucuroni de results - AUCt.5@..The AUCt val ues obtai ned
for nal oxone- 3-gl ucuroni de 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 provided an equival ent

avail ability of nal oxone-3-glucuronide to OXN given after an

overni ght fast

. . +Ndd LA L Rk Al rEtﬂ::glcm ations each hfad. 90%
confi dence mtervaf%cot?lat %ere wﬁ%n the 15 80 - 125% Ilimts of

acceptability for bioequivalence. - tl/2Z The tl/2Z val ues obt ai ned

for nal oxone- 3x0l ucuroni d ear ed consistent between 0
fasted and ool TIos PR ForBRR AR AP RE Rt 0 s Rl o e
nal oxone- 3- gl uoWAIniOXN 40/2Q@Fsted).ue for OXN 10/5 fasted (9.1 h)
appear ed hﬁher than for the other treatnments. OXN 10/5 fed had a
mean nal oxone- 3-glucuronide tl/2Z value that was simlar to OXN

40/20. 25 - AUGHoxydagor:dxydidona AursiNgiisned for
nal oxone- 3- gl ucuroni de were consistent, both between the two OXN

10/5 treatnents and between the two OXN 40/ 20 treatnents. WO
2006/ 089973 P@ﬂeﬁﬁ@aﬂ%@f&@@é’tﬂﬁezoiﬂé@ow AUCINF ratios ranged from 0.66 (OXN 10/5

fed) to 0.91 (OXN 40/20 fasted).

10
- Oxymorphone:oxycodone AUCt ratios
The mean oxymorphone:oxycodone AUCH 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 AUCH ratios

25  The mean noroxymorphone:oxycodone AUCH ratios ranged from 0.20 (OXN 10/5
fed) to 0.28 (OXN 40/20 fasted).



G ving OXN of either strength after a high fat meal provided an

equi valent _availability of nal oxone-3-glucuronide to OXN given after
an over ni gMC A48 % e " bi oavail ability cal cul ations eaﬁwfﬁlgﬂﬂﬁéﬁ%ﬂ
confidence intervals that were within the 80 - 125%|imts of
acceptability for bioequivalence. 5 - Cmax Food did not increase the
mean nal oxone- 3- gl ucuroni de Crax val uesjsghserved for either OXN 10/5
or OXN 40/20. The Chax, ratios conparing OXN fed with OXN 10 fasted
had 90% confi dence intervals that were within the 80 - 125%limts of
acceptability for bioequivalence. - trmax 15 The nedi an t max val ues
for each of the treatnents ranged from0.5 h (OXN 40/20 fasted) to

2.5 h (OXN 40/ 3@,k f R SHER Qd appeared to increase
the | medi an t ma el e o ke ATRE RS BN 40/ 20. The. 505

confidence interval for the difference between OXN 10/5 fed and OXN

10/5 fasted Q. - 9 f 1 rval f

di fference b\é\?ﬁ\/\}éﬂ'enr}]e%é%ﬁr Oi%%ég’hl;gegm?%éa&%& Wg?%f%\é?r@ @/g%[qﬁfé 075
2. 70. Nal oxonefed 6aBOKN 4¢H) fedptod. BB RO%OFasBAB- gl ucur oni de results
Nal oxone c&ncentrati ons were low, as anticipated, therefore the

nal oxone results did 25 not support a full pharnmacol dnetic

assessnent . Theuyank3dthbdryniiérdsdies Pl asma  concentration data led to
bi oavail ability calculations with 90% confidence intervals that were

very wi de. WO 2006/ 089973 PCT/ EP2006/ 060341 -159 'lie plasma

nal oxone data digcpot support the estimate of |anbdaZ val ues for nost
of the subjects. Therefore it was not possible to extrapolate the

pl asma nal oxone curves in order to obtain AUCI NF val ues. The | ack of

AUCI NF est deatﬁE A@ét Meg *%Bi3fhed for naloxone-3 -glucuronide 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 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.



meant that the netabolite: parent AUCINF ratios could not be
calculated for OXN 5 10/5 fasted or fed. The 6B-nal oxol data were

al so vari ab¥@z006m89B0% confi dence interval s for nost of PCREP2006/060341
conparisons of interest were outside the 80 - 125% Ilimts of
acceptability for bioequival ence. 10 The 6B- nal oxol - 3- gl ucur oni de
data supported those observations made_ _the nal oxone-3gl ucuronide
data for the AUCt and AUCI NF conparisons.” Food caused an increase in
t he nean Cnax val ues for 6(3-nal oxol - 3-gl ucuroni de, with the nean

6B- nal oxol - 3- gl ucuroni de Cmax val ues being 35 to 42% hi gher in the
presence of 15 food. - Nal oxone- 3-gl ucuroni de: nal oxone AUCt ratios

The nmean nal oxgpe- 3- curoni de: nal pxone AUCt ratios ranged from 910
(OXN 20 40/ 209780 @G@?LBT(SW%'%% a&’é&@é&}ﬁa@m‘“&daﬂ equivalent

Nal oxone- 3- gl UMEI%liﬁr%fﬂ@lbﬁé&ﬁ@glﬁHﬁblﬂﬁe EPOKRSIVEASABERA overnight fast. The
nal oxone- 3- gl ucur oni de: nal oxone AUCI NF rati os were 360 for OXN 25

40/ 20 fasted, Paswdablityzaloylgtiensagch bat % eendidence intervalgihat yorewithin the
fasted, based _ P30 | ' : : : nal oxone AUCt rati os
VO 2006/ os9973%c%5é§%§%%8%‘%5ﬂ39 f%ro&%qgﬁ)an%g%' 6B- nal oxol : nal oxone

AUCt ratiosdSranged from17.9 (OXN 40/20 fed) to 99.7 (OXN 10/5
fasted). 5 - 6B-pal oxol : nal oxone AUCI NF rati os The nean

6B- nal oxol : nal oX0Ae AUCINF ratios were 7.4 for OXN 40/ 20 f ast ed,
based on 3 subjects' data, and 13.5 for OXN 40/20 fed, based on 5

subject s’ dat ay, '8 notiherae Bedncas. najotone s eRiaOnide Tk Yafies heerved kor O
either OXN 10/5 or OXN 40/20. The Cmax ratios comparing OXN fed with OXN
10  fasted had 90% confidence intervals that were within the 80 - 125% limits of
acceptability for bicequivalence.

15  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

20 OXN 40/20 fasted was 1.13 - 2.70.

Naloxone, 6f-naloxol, and 6f3-naloxol-3/6-glucuronide results

Naloxone concentrations were low, as anticipated, therefore the naloxone results did
25 notsupport a full pharmacokinetic assessment. The variability in the plasma
concentration data led to bioavailability calculations with 90% confidence intervals

that were very wide.



The mean 613- nal oxol - 3/ 6- gl ucur oni de: nal oxone AUCt ratios ranged from
790 (OXN to 5091 (OXN 20/5 fasted 15 -

6B- ngal oxol - %’9 %U%I’Oﬂl de: nal( oxone AUCI NF razl os The rr%%lr‘]mmoowﬁ%“
6B- nal oxol - 3/6 gI ucur oni de: nal oxone 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. 20 Safety -138e 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 25
revovered fromthe events which were not considered to be related to
study drug. Nausea, fatigue and headache were the nost frequently

reported AEs emenf&naciRiene ddedidiorduppory\Be 2006410 808%8daZ values for most of
PCT/ EP2006/ 060 41 -161- 6, Conclusions _Cinical Pharnacolo

Di scussion 5 ¢ Sybigsisy Rhereforesi was nqtppssitigiosirpalate the lasmai %ﬁwwmea

prevent the cqm&&emu@mmm}aﬁfes @h%izﬁ:ﬁ%?%@ﬂ\l?festﬂﬁét@%ﬁ%akoﬂaﬂes
was confirnmed as the |ow plasma concentrations neant that it was not

possi bl e to esu¢anhthet thwesabomal Eﬁé@ltﬂé}cmﬁdﬁ‘éﬁ?@ﬁ@ldﬂlmb%?&mﬂ&d REXN
subj ects. Nal oppd Lgyroni de was present in the plasma 10 in nmuch
hi gher concentratlle‘l(%%gb %ﬁd AUCI NF estimates were obtained for

nal oxone- 3-gl ucuronl de for the mej ority of subj ects The concl usi ons

0010 "L X8 ERTBRNERL SRS HUEF AT, ARR AR 5 S
to influence tda»mmﬂamls abinkdrésy w@fe dnxsydeqﬂosm- fZS%ﬂmitﬁ bfdccgitatengtibr of
bioequivalence.
10
The 6B-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 63-naloxol-3-glucuronide, with the mean
68-naloxol-3-glucuronide Cmax values being 35 to 42% higher in the presence of
15 food.

- Naloxone-3-glucuronide:naloxone AUCH ratios

The mean naloxone-3-glucuronide:naloxone AUCH ratios ranged from 910 (OXN
20 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
25  40/20 fasted, based on 3 subjects’ data, and 614 for OXN 40/20 fasted, based on 6

subjects’ data.

- 6B-naloxol:naloxone AUCHt ratios



OXN, as equival ent anpbunts of oxycodone were avail abl e from OXN when
given eit an overnight fast, or after a high t.
Adm ni ster?‘%m%g)}g\lﬁgfster a high fat breakfast slightly i%ﬁ%‘%@@?@ﬁ
nmean observed 20 Crax val ues of both strengths of OXN. Exam nation
of the mean plasma profiles shows however, that this difference was
nunerically small and unlikely to be -cléPrically significant for
either strength of OXN Food did not have an effect on the half-life
of oxycodone. The nmean half-life of 25 oxycodone was simlar for OXN
adm ni stered after an overnight fast or a high fat breakfast, and
was consistent with oxycodone half-lives that have been recorded

previ ously. WO 2006/ 089973 PCT/ EP2006/ 060341 -162 The nor oxycodone
and noroxynorpﬂjone d%ha Pup.orted t hose observations nade for th'a
oxycodone dat at"epRs8 odmaloxglnalgzgas AULS ratiop rangst o d-SOSEN AV RAK) for y
of nal oxone- 3-@lUGKPNOBTadéIM S either strength of OXN, as

equi val ent anounts of nal oxone- 3-glucuronide were available from OXN
when given either after an overnight fast or after a high fat

br eakf ast . SAdeBLn%F(ﬁBi:ﬁEQO%QIAQj@ Al gh fat breakfast did not

af fect the nmean nal oxone-3 - 10 gl ucuronide Chax val ue of either
strength of OXN. The 90% confi dence intervals associated with the

T o e et pllah BbAal 161 rioh AU s Her 6 B GRNdoh2h el

bi oequi val ence. ere S sonme vari a

nal oxone- 3- gl weasgdoom Vwbjetls2data nnd 1 3rdfor(X M d8/20 ded, bdsbd GXH shigect< dapar ed
with OXN fasted, however, the differences that were observed were
small and unlikely to be clinically significant. The plasma nal oxone

and 6B- naljgxol. giatafoxtEs/B-phadukdtidenaldiade ATt Rglos SUPPOrt the
observati ons nmade for nal oxone-3-glucuronide. The data recorded for
6B- nal oxol - 3-

The mean 6B3-naloxol-3/6-glucuronide:naloxone AUCH ratios ranged from 790 (OXN
40/20 fed) to 5091 (OXN 20/5 fasted).

15 - 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
svbjects’ data. ’

20
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

25  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
freatments,



20 gl ucuroni de were nmore consistent with nal oxone- 3- gl ucur oni de,

except thatygshgiposhr ation of OXN after a high fat brea
significantly increased the nean observed Crax conpar egé@mé%ﬁg%mm“

adm nistration after an overnight fast. Safety 25 Food did not seem
to have any influence on the occurrence of AE and was not a safety

i ssue. WO 2006/ 089973 PCT/ EP2006/ 060341161-163- 7. Summary (r)

Adm ni stering OXN 40/ 20 and OXN 10/5 after a high fat breakfast had
no effect on the bioavailability of oxycodone or

nal oxone- 3- gl ucuroni de, 5 conpared with adm ni stering OXN 40/ 20 and
OXN 10/15 in a fasted state. The presence of food did not alter the
mean Cnmax val ue for nal oxone-3- glucuronide, and slightly increased

t he nean Cnax gal ue fog .ox¥codone, t hough this is not considered to
be of clinical™signs 10 Experinment 4: Influence of nal oxone
on anal getic efficacy 1. Objective 15 The objective of this study
was to assess whether and to what extent nal oxone sustained rel ease
tabl ets (5 ny, Clmcat@harepcaBemd)scusian bl ock the opioi d agoni st
properties f oxycodone 20 ng in healthy (normal) volunteers. 20 This
study was thus ‘designed to provide evidence for a dose-ratio of

nal oxone and lbwpsendivipatadithat lex eral biogwilahibiiyomuldpreien tecompletesi t y.

The data shoul g, supnetbud g ek QRIENL Al 36 OHBHRRY Ao RAPHEL ©f

oxycodone and ‘hal oxone pr ol ong ease
concentrations meant that it was not possible to estimate AUCINF values for

naloxone for most of the subjects. Naloxone-3glucuronide was present in the plasma
10  in much higher concentrations, and AUCINF estimates were obtained for naloxone-

3-glucuronlde for the majority of subjects. The conclusions for the naloxone

component of the fixed combination tablets were based on naloxone-3-glucuronide

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.



25 WD 2006/ 089973 PCT/ EP2006/ 060341 -164- 2. Test popul ation
Sel ection fo Sokgdefopul ation 5 A total of 21 heal thy agglkpaohidsessand

femal e subjects were random zed. Drop outs were replaced wth the
aimthat 20 subjects (10 nale, 10 fenale) woul d conplete the study
and provide valid pharmacodynam ¢ and pharmacoki neti ¢ data. |nclusion
Criteria 10 Subjects who were included®n the study were those who
net all of the followng criteria: Subjects ranging in age from?21
to 45 years; 15 Fenale subjects of chil dbearing potential nust have
a negative urine pregnancy test at screening; Normal body weight in
relation to height according to Broca: Weight [kg] / (Height [cn] -
100) = 0.8 t o Theyorodycadone bndn@rnxfmarpinine dbi guppakted thode olgsrvations made for

determ ned by baseline hjstory, 20 physical exam nation, vital signs
(bl ood pressur ,”0%83 nerdgfae) , hemat ol ogy, blood chenistries, urine

anal ysis and ECG WIlingness to follow the protocol requirenents as
evi denced by wi ttecp i nformed _consent 25 Exclusion Criteria Subjects

who were excl utRod did eafepprar to inflyenge the bigsualebilipoinaioxgng 3wiucuaside from
follow ng scridiges srenio? @@@é,%%@ﬁ@d@n@yﬂ%g)&q{aﬂﬁg%igﬁmm were

available from OXN when given either after an overnight fast or after a high fat
breakfast.

Administering OXN after a high fat breakfast did not affect the mean naloxone-3-
10 glucuronide Cmax value of either strength of OXN. The 90% confidence intervals
associated with the Cmax ratios were within the 80 -125% limits of acceptability for

bioequivalence.

There was some variability in the naloxone-3-glucuronide #//22 and tmax values for
15 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 68-naloxol-3-
20  glucuronide were more consistent with naloxone-3-glucuronide, except that

administration of QXN afier a high fat breakfast significantly increased the mean

observed Cmax compared with administration after an overnight fast.

Safety
25
Food did not seem to have any influence on the occurrence of AE and was nota

safety issue.



Any history of hypersensitivity to oxycodone, nal oxone, psychotropic
or hypnot m® moaigo973 A hi story of drug or al cohol abusepcpEShidoéess1
pre-study urine drug screen; 5 History of opioid use in the
previous 3 nonths; Any nedical or surgical conditions which m ght
significantly interfere with the gastrgintestinal absorption,
distribution, metabolismor excretion of3the reference or test dr ug.
This includes any history of serious disease of the gastrointestinal
tract, liver, kidneys, and/or blood form ng organs; 10 Hi story of
cardi ovascul ar, pul nonary, neurol ogy, endocrine or psychiatry

di sease; A history of frequent nausea or enesis regardl ess of
etiology; Partici@ammayin a clinical drug study during the

precedi ng 60 days; Any significant illness during the 4 weeks
preceding entry into this study; 15 Use of any nedication (except
oral contracepti vesddministerigg OXN F0/Baysi OﬁNekﬂﬁjiﬂtgaaighdthréﬁlﬂsahddm or

during the course of thlss d; Refusal to abstain f f 00f

hours preceding an(Tff?CtIﬂ?JP% aﬂ%‘?&ﬁ!{g#m&ﬁ’g‘mcﬂf L) oéﬁ‘?ﬁ’%g@f"ﬂr&? n;
Excessi ve isnt ake ofcombgeef thh(aamﬁﬁstétﬂigt@)(ﬂemlm%ﬁh OXN beres ir0d fabed @ltate

i quor or 20 equivalent in other forns); Consunption of alcoholic
beverages within 24 hours of first dosing; Blood or blood products
donated in the PastridQrdlays loddid foyBlitic AyECmBITIA R habkgii.any
contrai ndi cati on to sarrpol ng. %% éiig%?e %gc%e ow sum*raril{zes t he
denogr aphi ¢ charac @Icum@$ arbyslighﬁbdiacreasﬁ@ﬂm@%mlue for oxycodone,
PCT/ EP2006/ 060341 % Jabl e %onsx eBlt ofD?mlcgfs%ﬁlhﬁCS and O her

Basel i ne Characteri s(f thls 5418 opu i on cance.
10
Experiment 4: Influence of naloxone on analgetic efficacy
1. Objective
15

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.

20  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.

25



Mal e Femal e Overall (N=10) (N=11) (N=21) 5 Characteristics Age (Yy)

Mean SD 2%doddseds. 94. 97 27.44.20 Range (nmin, max) 23(:13@1,23&,033341
22,37 Height (cm) 10 Mean + SD 182.4+5.38 170. 1+3.73 176. O+

Range (m n, max) 170,189 162,174 162,189 Wight (kg) Mean SD
78.84.57 63.2+_5.00 70.49.04 15 Range (min, max) 73,86 56,75 56, 86
Body Mass |ndex (kg/nR2) Mean +SD 23.6+21644 21.9+1.89 22.7+2.16 Range
(mn, max) 21,26 19,27 19,27 20 There were no significant
denogr aphi ¢ or baseline characteristic differences between nmale and
femal e subjects in the safety popul ati on at baseline. Fenmal e subjects
were generally shorter and lighter than mal e subjects, and had a
| ower BM. As 2.his ulah a crossover design, there were no
denogr aphi ¢ di fferences between the treatnment groups at baseline. 25
3. Study Design, Test Treatnent, Dose and Mode of Adm nistration
Prepar ati ons uSs@tado/ s sRopeidpoepar ations as in Exanple 1 were used.
WO 2006/ 089973 PCT/ EP2006/ 060341 -167-

5 A total of 21 healthy adult, male and female subjects were randomized. Drop outs

were replaced with the aim that 20 subjects (10 male, 10 female) would complete the

study and provide valid pharmacodynamic and pharmacokinetic data.

Inclusion Criteria
10
Subjects who were included in the study were those who met all of the following

criteria:

o Subjects ranging in age from 21 to 45 years;
15 o Female subjects of childbearing potential must have a negative urine
pregnancy test at screening;
o 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,
20 physical examination, vital signs (blood pressure, heart rate), hematology,
blood chemistries, urine analysis and ECG;
o Willingness to follow the protocol réquirements as evidenced by written

informed consent
25  Exclusion Criteria

Subjects who were excluded from the study were those who met any of the following

criteria:



Study Design This was a single site, single dose, double blind,

pl acebo- com® miok/exdo735-t r eat nent, 5- period, random zed, rpoakecadossl
crossover study . in healthy adult nmale and female 5 subjects. It was
conducted to evaluate the dose-rati o of nal oxone and oxycodone in
whi ch oxycodone still exerts sufficientg%nalgesic activity. Subjects
were allocated each of the 5 treatnents-described in the synopsis
according to a random al l ocation schedule (RAS). There was a 7-day
washout period 10 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 |east 1 hour before dosing. They
were adm ni stered the study nedication and then remai ned at the study

site for 12 hourg u Mol o]l e t her
findings, which in ‘mﬁ’ﬁg&S‘biﬁnﬁﬁﬁéng“p’PW@}ﬁ%%}é ’nlglr?\ﬁlzéﬁsef ﬁé%{xé(#@?c &
rseg_ui rted a pr o:jpngﬁrxypsdtmwmg;j s;th;e sui)j e(r:]ts ahl 15dt he sltudy Si Eek

ubj ects were disc ed after e.12-hour hl.ood sanpl e was taken
and returned to ek LRy SLHE of QLT PoRK SeROLY Vb G SRR e
Dosing of test vedigRly Sbpide aiih et Ricls 3anémhiour overni ght fast,
and patients remained fasted until hours post-dose. 20

Phar macodynanm c measurisedierl or susgical dondjtipnsiwhichahishbelgmifiodotlyl igenfearawith| s
(EEG, phasic / taopi i 0l Lty estl S d

Goti vty acousti o D EieEGrbslh BRBlin BB pekSisn Sl iior e
during phasic / toneferqnas or testidengc Thid unachedds anyi Hiktory of Qerinun disesse pf thedose

and at 1, 3 and 6 hours st-dose. S ht s t.iredness,
nausea, di zzi ness aﬁ?ﬁfﬁ?‘g%’rﬂh‘é@’)ﬁ”ﬁfe%ﬁ%sﬂzd@%’?@e@%%%"%’éﬁ; at 1,2,
3, 4, 25 fp 8 awrd HidoRoM cardi@abeultd SRimsiipy, eilirdlody SdadrinR e 86y cRiatry

post-study evaluatign after discontinuation fromthe study or after
dosi ng of Study perdi®ases. WO 2006/ 089973 PCT/ EP2006/ 060341 - 168

Figure 38 presenys i B dest Sk nahdlh Sr ShiliWregardiess of etiology;

¢ Participation in a clinical drug study during the preceding 60 days;
e Any significant illness during the 4 weeks preceding entry into this study;
15 s 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; S
e Excessive intake of alcohol (> 21 units per week of beer or hard liquor or
20 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.

25  Table 28 below summarizes the demographic characteristics by gender.



Treatnments 5 The followi ng treatnent schenes were adm ni stered
accordi ng WO wogespyried Random Al l ocation Schedul e ( RASICT/EP28061060341
tabl et of Oxycodone PR 20 ng + 1 tablet of Naloxone PR5 ng + 2
tablets 10 of Nal oxone pl acebo (Oxynal 20/5) B = 1 tablet of
Oxycodone PR 20 ng + 1 tablet of Nal OX-OREE-PR 15 ng + 2 tablets of
Nal oxone pl acebo (Oxynal 20/15) C = 1 tablet of Oxycodone PR 20 ny +
3 tablets of Nal oxone PR 15 ng (Oxynal 20/45) 15 D = 1 tablet of
Oxycodone PR 20 ng + 3 tablets of Nal oxone placebo (Oxycodone PR) E
= 1 tablet of Oxycodone placebo + 3 tablets of Nal oxone pl acebo

(Pl acebo) PI ntration ta 20 Pharmacokinetic bl ood sanpl es
(9 nL) were t%%&c@lﬁ%ﬁwg&% israng Githes Bagsling Charactgpistics: jaetyir ug i n
each peri od. Py ten 0 erm ni ng oxycodone, na ]
oxynor phone, 25 noroxynor phone, naMdsone, 6- B- nEdmmi®| | Overall
nal oxone- 3- gl ucuroni de, and nal oxX®=1@l ucur oni d® edhcent r ati off6=2&) e
obtai ned f & e@afraqedijtiect during each of the 5 study periods

i medi ately beAgg@)dosing, and at 1, 2, 3, 4, 5, 6, 8, 12, and 24
hours after dospwgn ¢ bl ood sams esaper studyagesued). WO 2744420
2006/ 089973 PCT/ & ife3gl -169229. Efficacyaskgraneters 4. by 37
Experinmental Raipnhi¥Bdg! S

10 Mean + SD 1824 +5.38 170.1 +3.73 176.0 +
7.72
Range (min, max) 170,189 162,174 162,189
Weight (kg)
Mean + SD 78.8 +4.57 63.2+5.00 704 +9.04
15 Range (min, max) 73,86 56,75 56,86
Body Mass Index (kg/m®)
Mean + SD 23.6+2.14 21.9+1.89 22.7+2.16
Range (min, max) 21,26 19,27 19,27

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 BML 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.



Anal gesic effects were assessed by neans of an experinental human
pai n nodel whangoksers t he chenosomat osensory pai n-r el at epegeplbdRbza
potentials (CSSEPs) and pain-ratings after specific phasic

noci ceptive stinulation of the nasal nmucosa with gaseous CO2. In
addition, intensity estimtes of tonic pain produced by stinulation
10 of the nasal nmucosa with dry air at~dntrolled flow and
tenperature were enployed. Wthin the present pain nodel, the

foll owi ng were used as indicators of anal gesia: post-treatnent
decrease in pain-ratings and/or post-treatnent decrease in
anplitudes of pain-related evoked potentials 15 and/or

post - t r eat mentStdhcPeige in | atencies of pain-rel ated evoked
potentials, relative to the pretreatnent val ues. Each C02
concentration was eval uated separately. 20 Primary target paraneters
wer e pai n-r el dildswevobiegle cite, sinpil dops) deuttle blimsl, plhcebBasatréliedpSakatment, 5-

anplitudes P1, N ,and P2, pegak-to-peak a 1.t ud P | and. NI . P2 of
oo 1ol ated. aABRGda/ad Bildicsd oBSSbariRiih Boahy sy iy B e

pai n-rel at el eybjeed. 10 Gheedndattsd tobvalubie BitSddsd ridldf MEloREnc@ind PRSHENe in
(C02-) pain 4. Intensity estimates of tonic pain WO 2005/089973

PCT/ EP2006/ 060%hi¢h oxycogone sill §§?¥§r§&fﬁ°éenb@'@%ﬁ‘€ Aty Subjgctigwere allocated

experinental pakRofMe el rehndRfseREMEEin e fnOPHi€acdSrdingl airitio Wlocation
experinments, subjects were confortably séated i n an air-conditioned

room To nmask sshgdubehRdid)cTheskwand 7dmewasheninesipd st i mul ator, white

noi se of approximately 50 dB SPL was used. 5 After painful

stinmulation of the nasal nucosa, subjects rated the intensity of the
10  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
gite 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
15  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.

20  Pharmacodynamic measurements including pain-related evoked potentials (EEG),
phasic / fonic pain intensity estimates, EEG background activity, acoustic evoked
potentiafs, 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,

25 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.



percei ved pain by neans of a visual analog scale. Conconmitantly to

t he sti nul o $da€ogelPBG Was recorded from5 positions (FzpcfgroRdocoiss
C4) and pain-rel ated evoked potentials were obtained 10 Tine

Schedul e of an Experinmental Session In a training session taking
place within 2 weeks prior to the actual experinments the subjects
becane acquainted with the experinentall@onditions and procedures. 15
Especially, a breathing technique was trai ned by neans of which it
was possible to avoid respiratory flow inside the nasal cavity
during stinulation (vel opharyngeal closure). O herw se the
respiratory flow could have influenced the neasurenent of the evoked
potentials and an investigation of the tenporal characteristics would

have been i ssi bl.e. 20 Anal gesingt.ri c, measurements were taken over

a period of gpﬁgﬁrﬁglsé’ﬁsglpsﬁﬂﬁglﬁgg%@%%ﬁ? YWdation. On each study day, 4

anal gesinetric sessions were carried out: session O : Baseline,

i mredi ately before adm nistration of the study drug 25 sessions 1-3
1, 3 and 6 hdGf&*4Fter administration of the study drug One session

| asted for 536 m nutes. WO 2006/ 089973 PCT/ EP2006/ 060341 171 In the

first 20 m nutes, 40 phasic CO2-stinmuli were applied (20 stinuli at a
concentrat i on Bt felowing dregiment scheraesean adainistpredotccrdg to adefinediRendam

interval 30 s) 1104@9015@&1@95@%(}\@):? hese stimuli, pain-related

potentials and subjective i1ntensity estinates were recorded.
Subsequently, tonic pain was induced for 16 m nutes and subjects had

Sti mul at on of *Rasa NELSQREG I PR 20 HHE Rt R R kRSP 3l D
fl ow ng ai 10 streamofiNaloxoneplacebb €0xynal 20/5)
B= 1 tablet of Oxycodone PR 20 mg + 1 tablet of Naloxone PR 15 mg + 2 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)
15 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

20
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,

25  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).



10 tenperature (36.5C) and humdity (80 %relative humdity)
present ed tw tobgodoefst nostril (stinulus duration 200 NBGI/EP2006/060341
interstimulus interval 30 s). As denonstrated in previous
publications, presentation of C02-stimuli did not sinmultaneously
activate nmechano- or thernoreceptors in _the nasal nucosa. During
intervals between phasic stinuli subject's perforned a sinple
tracking task on a video screen. Using a joystick, 15 they had to
keep a small square inside a |larger one that randomy noved around.
Toni ¢ Painful Stinmulation of Nasal Micosa Foll ow ng the period of
phasic stimulation, tonic painful stinulation was induced 20 into
the right nostril by neans of a dry air streamof controlled
tenperature (32C), Eﬁ%}%ﬁ n-') and humdity (20 %relative
hum dity) for 16 nmin. 4. pcoki netic Parameters 25 The fol | owi ng
phar macol dneti c paraneters were cal cul ated fromthe plasm
concentrations oOXYCO e. hor oxycodone, oxynorphone, nal oxone,
6- B- nal oxol , 4ngfz"6€’<6%‘ée-“g3§)3?%@?‘{$ﬁi de, and nal oxol - gl ucuroni de: WO
2006/ 089973 PCT/ EP2006/ 060341 -172 Area under the plasm
concentration fi curye neasured fromthe_ tine of sing to the

| ast rreasurabl‘énaggf’ﬁ’(? Fis PHeErAsEeRTsSby m‘)ﬁf’%ﬁfacﬁlr?&@?m’f‘ﬂ’éﬁg am m‘ﬂle]

concentrati on HakdiorCHé V&ﬁ@@ﬁ%%ﬁsé@gﬁihtrgﬁteﬁicﬂi@icﬂfpote@ﬁﬁb (ES$KPs) and
infinity (AUCINF) 5 Maxi num observed plasm concentration (Cnax)

Time to maxi midbisdsgsadier presifiesrhagiopeoigeptive Bimulation of the pasahimygesaytiths
rate constant %?EME In ad8%idh ek Fihif Saib biddddoa LN :WRS
cal cul ated usihg t g@)ﬁ) Flleaar tr’apegsgﬁggtﬁn%igg#é%e?)ed pggsdsl?ybﬁ%e, E%thhe
10 term nald phfdle maatlenurorswith dy aivst cordmiledHowdnd tsmpgratire werepasipioyed.
determined to be in the termnal |og-linear phase. Half-life val ues

(t1/2Z) were determned fromthe ratio of 1n2 to LanbdaZ. The areas
Within the present pain model, the following were used as indicators of analgesia:

s 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



under the plasma concentration-time curve between the | ast neasured
poi nt and Y baabhdabdsy were calculated fromthe ratio of ptRRpfobdibsa
observed plasnma concentration (Cast) to LanbdaZ. This was added to
the AUCt to yield the area under the plasna concentration-tine curve
between the tinme of admnistration and infinity (AUCINF). Log
transformed data for AUCt, AUCINF (if aV&i-l able), and Cmax for each
anal yte 20 were analyzed using a m xed effect linear nodel, with
fixed ternms for treatnent, sequence and period and a randomterm for
subj ects. Conpound symmetry was assuned. Treatnent popul ation
geonetric neans were estimated fromthe exponential of the treatnent
LS Means. RatiAscheinatic pesergationpd el caperomengpd paie tiadel is pesasedya Figure 39,
esti mat ed by eégéal{letgti ati.n thebdifferen%g_ st-ref.erence et ween
25 treatnent | 2 105 ErReE R Diegls Woffco H’%‘E’ﬁﬂe&ﬁ 1Ry pn e €d and
90% conf i dencerooinTe st Switching!dlicky dHithdéhe@abstibalfibY, Aihad noWdf

2006/ 089973 PCT/ EP2006/ 060341 -173 The data for tmax, LanbazZ and ti
/2Z were al so RHAXULY QIR SEL Wasisgdef fect |inear nodel, with fixed
terns for tyeatnent, sequence and period and a randomtermfor

subj ect. Conpound symmetry was assunmed. Treatnent popul ation neans
were esti mat edfignpainfid stiraaletion of the sl mpasatsiinets vitsd the intensity ¢fthe t he
conpari sons of i I i PANAeTe LY C .
interval s wer ep eg%e}l%g?g?%% ’?‘%g?nt’ff{é‘g‘f‘@g’??@ %élgg(rkggéeansw tﬂﬁ% s(r?uequelalt t|h$e
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for 10 differdnces defThed™ ™ t he fol | owi ng conpari sons of interest

for oxycodmne, noroxycodone, and oxynorphone: Oxynal 20/5 A vs.
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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 couid 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:

session0:  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.



The rel ative systemc availabilities (Freit, and Frell NF) and the
Cmax rati owwkfogsoso®sal ned fromthe dose adjusted rati o girfelso60341
AUCI NF and Cmax values respectively for differences defined in the
foll owi ng conpari sons of interest for 20 nal oxone, 6-A-nal oxol,

nal oxone- 3- gl ucuroni de, and nal oxol - gl ucur oni de: Oxynal 20/15 B vs.
Oxynal 20/5 A sOxynal 20/45 C vs. Oxyrai’120/5 A 25 As there shoul d
not be any oxycodone or nal oxone present when the placebo treatnent
was given, there were only four treatnents included in the analysis.
WD 2006/ 089973 PCT/ EP2006/ 060341 -174 Al pharmacoki netic

cal cul ations were performed with WnNonlin Enterprise Version 4.1.
4.3 Efficacy Asdeslinei(l minRieardfatosly f@ristmik swsrerappiid @0 sBmPhata r el at ed

evoked Potenti a he E s recorded from5 i.tjons of .the
i nt ernati onal cfb%?%s?/ns?%‘e%%&(‘a@gﬁ@g? conean ?ngrfwg&/s 1?35533] Sdﬁtfrevaldf%%s)'
referenced t o Thir¢sdpetheaathesdstimulifbain-flited Pistetialyl aad eytgectil iliérisitk estimates
artifacts were nonito rom addi tional. sit Fp2/.A 1 + ..
A s 1 o S e Rl St Yo B Heis Wik indieb o P griaiis A gubiestnheg
frequency &f 238Catkithe ihtBg opR¥ull; BirningPaihlz, pre-stimulus period 512

nms). The recorded anal og EEG segnents were then converted to digital
and filed electronically. The average value for each recording

posi tion vas separal gy GalgoALENasdnaeadi ng all eye blink 15
contam nated records. "By this procedure pain-rel ated evoked

potentials were obtained in response to the painful CO2 stinuli.
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previous publications, presentation of CO,-stimuli did not simultaneously activate
mechano- or thermoreceptors in the nasal mucosa. During intervals between phasic
stimuli subjects performed a simple tracking task on a video screen. Using a joystick,

15  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
20  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
25  The following pharmacokinetic parameters were calculated from the plasma

concentrations of oxycodone, noroxycodone, oxymorphone, naloxone, 6-3-naloxol,

naloxone-3-glucuronide, and naloxol-glucuronide:



20 rel ated evoked potentials. Intensity Estimtes of Phasic Pain
Wthin 3 - whseaosls after presentation of each CO2 sti g/ iSo06/060341
subj ects conpared the 25 perceived intensity to a standard stimnulus
(70% v/v C02) presented at the beginning of the first session of
each trial day. The intensity of the pain was rated by nmeans of a

vi sual anal og scal e displayed on a compd2er nonitor (see Figure 39).
The intensity of the standard stinmulus was defined as 100 Esti mation
Units (EU). The md-time of a WD 2005/ 089973 PCT/ EP2006/ 060341 -175
session was regarded as tine of neasurenent. Intensity estimtes of
the CO2 stimuli (60% and 70% were eval uated separately for each
concentration. Ona ah‘ea:inalerﬂm;p}asﬁiaeonueaﬁrdﬁmgsinmfcuﬂanheqsmﬂﬁbﬂﬂhé timabf

session were evalu ive to |ipe. v . The md-time of
a session was rega 8%18 tlhf “*?E§§ﬁ?‘i§ﬁ5?ﬁ n?@?ﬁ} ensity Estimates
of Tonic Pain The iAtb£isdet thePlashiicOnR¥@ARE tide dub® héRined Sbln M Him¥es
estimated as described for the phasic stimuli. Subjects rated the

pain intensity everdpsinptesigfsitgAYe™NRg the 16 10 minutes stinul ation
period. Since in,pH adnt Q]aqd]” ached its steady
state afterrSCB m nuthg%augﬁs%%%ér#ug%ﬁ@l onth%ﬂlf/[g%st mat Zs of the second
hal f of the 16 mmﬂnemmaiinnﬁradibseme@plasmnjcmeemmama(mn For further
statistical evaluat]on, aver a estimt es

cal cul ated for e&ctﬁﬂeg%g‘tlgﬁse Hpigeo tﬁ“‘ﬁé"%’g Ffl‘?@"“"%@&ﬂ#@ﬁ? (22
stinmulation period was regarded as tinme of neasurenent. 15 4.4 Safety
Assessnent s Saf etg assessnents consi sted of recordi %Of al| adverse

W
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the termmal 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

infervals for the ratios were calculated.



oxygen saturation). Adverse Events 25 An adverse event (AE) was any

unf avor abl ¢;hde kbRt ended sign (including an abnormal éﬁE}%W{;%
h-the

finding), synptom or disease tenporally associated wt

2006/ 089973 PCT/ EP2006/ 060341 -176 use of a nedi ci nal
(investigative) product, whether or not related to the nedicinal
(investigative) product. A non-leading desti on was asked at each
phar macodynam ¢ assessnent tinme, i.e. 5 "How do you feel?" If an AE
occurred the investigator decided about the subject's further
participation in the study. In case of discontinuation, the subject
stopped receiving study nedication and was followed-up until health
status was backheldata foagedx, Dembad aes1/2Zwkroilscindllyedlisngd £alixed effect linear

exam nation, 12-|ead E hengt ol ogy, bi ochem str. and urine
anal ysis were B f&qidv%ggeéﬁew"?fgr 4nt, SefpIcRpq angd porPd ML ASAdem term for
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recorded. For each adverse event, the follow ng information was

recorded: Des¥®Hmpted by teaimgnt I Mieansn dyeatmens diffoppngesder Be SemparispRAst i on
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Intensity (slig noder ate, severe); Actions (none, Intens
observation); sq@aagseang.y (likely, unlikely, not assessable); 20
Frequency (once, occasionally, often); Seriousness (nhot serious,
serious). The Investigator carefully evaluated the comments of the
subj ect and t Heherrelmfios@tetric availabilities (Freit, and FrelINF) and the Cmax ratio were

obtained from the ratio of AUCt, AUCINF and Cmax values respectively for
10 differences defined in the following comparisons of interest for oxycodone,

noroxycodone, and oxymorphone:

o Oxynal 20/5 A vs. Oxycodone PRD
e Oxynal 20/15 B vs. Oxycodone PR D
i5 ¢ 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.



treatment in order to judge the true nature and severity of the

adverse Thg,Znodm¥esti gator assessed the causal relati -IEO(%]:‘%{)JQF
AE to study nedication on the grounds of all avail abl e intormation.

WO 2006/ 089973 PCT/ EP2006/ 060341 -177 Serious and/or unexpected
Adverse Events If evidence of serious adverse drug events were
encount ered, appropriate supportive andAer definitive therapy was to
be given by the responsible investigator. Cinical, 5 |aboratory and
di agnostic nmeasures were enployed as required in an attenpt to
elucidate the etiology of the adverse event. Subjects were closely
foll owed-up by the study staff until the conplete recovery of the

SAE coul d be jAlphdringcbkinetic ilouloiing wetherfohh@igith WanNba @ RdrpRde
examni nati ons. @gropri ate renedi al nmeasures were taken and the
response recordddontd- A serious adverse event (SAE) was any
unfavorabl e nedi cal occurrence that at any dose: Resulted in death;
Was life-threatening; 15 Required in-patient or prolonged

hospi t al i zat i k3 Efficacy AesgssmentsStharmacedinamic Measyranfentsant

di sabi lity/g ncapacity. According to the definition described in the
study protocol an unexpected adverse event was an adverse event

whi ch nat ur e dtaisealeed exokedSomutialconsi stent with the 20 applicable
product information (i.e. lInvestigator's Brochure for a pre-approved
product or package insert/summary of product characteristics for an
approved pr odiRtBEG #4s 14€brded FoMFYDEiioR Gl thPRGOE064 3020 system (Cz, C3,

C4, Fz and Pz; see Figure 40) referenced to linked earlobes (Al +A2). Possible eye

10  blink artifacts were monitored from an additional site (Fp2/A 1 +A2). Stimulus
linked EEG segments of 2040 ms duration were sampled with a frequency of 250 Hz
(band pass 0.2 - 30 Hz, pre-stimulus period 512 ms). The recorded analog EEG
segments were then converted to digital and filed electronically. The average value
for each recording position was separately calculated, discarding all eye blink

15 contaminated records. By this procedure pain~refated 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-

20  related evoked potentials.
Intensity Estimates of Phasic Pain

Within 3 - 4 seconds after presentation of each CO, stimulus, subjects compared the
25  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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The pri mar wendsgwonats of this study were: Pain-rel at epegr@b®Ricoss1
potentials (EEGQ [ntensity estimates of phasic pain Intensity

estimates of tonic pain 10 Pain-rel ated Evoked Potentials A
statistically significant overall effect of active treatnents could
be shown for the 15 followi ng paranete3- Anplitude Pl was reduced
after stinulation with 70 % COz at recording position - Cz: - all
active treatnents reduced the anplitude significantly conpared 20 to
pl acebo no significant nal oxone - no significant nal oxone effect

coul d be observed Latency P1 was increased after stimulation with 70
% C02 at recorsdésian wisgsgardasiss iz of nwuremaitllnansiiy\ﬁaﬁmmeaofihm(?@ stimuli

i ncreased the ared t 006/ 0 .
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was significant,.co ace ni fi cant nal oxone effect
coul d be obs err{}lg&mr‘ig) gfr a sessaon WES regar edastlme o%’lrt? asurement.

5

Intensity Estimates of Tonic Pain

The intensity of pain evoked by the tonic stimuli was estimated as described for the
phasic stitnuli. Subjects rated the pain intensity every 30 seconds during the 16

10  minufes 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.

15

4.1 Safety Assessments

Safety assessments consisted of recording of all adverse events and serious adverse
20  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
25
An adverse event (AE) was any unfavorable and unintended sign (including an

abnormal laboratory finding), symptom, or disease temporally associated with the



5 - C4: - all active treatnents increased the |atency significantly

conpared tH RhaeRkPa - no significant nal oxone effect cpg*,gf,}a%mmm
observed - Fz: 10 - all active treatnents increased the |atency

conpared to placebo - after adm nistration of Oxynal 20/5, 20/45, and
oxycodone al one., the increase was significant conpared to placebo -
no significant nal oxone effect could bel’bserved - Pz: 15 - all
active treatnents increased the |atency conpared to placebo - after
adm ni stration of Oxynal 20/5 and oxycodone al one the increase was
significant conmpared to placebo - no significant nal oxone effect
could be observed - Cz: 20 - all active treatnents increased the

| at ency conparwsd of @ melmieb@nvestigetiv@rpradini, mihstheradrinotretatedDs yiearhe RENH

and oxycodone al one t.h | pcrease was significant conpared to pl acebo
- a nal oxone € qvgéﬁga%ﬁélpﬂo‘ﬁé{observed - after adninistration of

Oxynal 20/15 the increase was significantly 25 | ess conpared to

oxycodone al one Latency P2 was increased after stinmulation with 70 %
02 at recordifhgon%@ ingjayestionwas ket aigaoly shapnagodmamye atsetrient time g6 -

Cz: - all actinf EeRRAY SN NEEGREed 8 idvaliRAteY ACAHRHEY thesub]c8&ePO
further participation in the study. In case of discontinuation, the subject stopped
receiving study medication and was followed-up until health status was back to
baseline values. End of study physical examination, 12-lead ECG, hematology,
biochemistry, and urine analysis were performed at this point.

10
All adverse events occurring during the study for subjects who received study drug

were recorded. For each adverse event, the following information was recorded:

o Description (e.g. headache);
15 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 assessabie);
20 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
25 Investigator assessed the causal relationship of the AE to study medication on the

grounds of all available information,



- after admnistration of Oxynal 20/5, 20/15, and oxycodone al one
the increasg Wgodby-gni ficant conpared to placebo 5 - nopsigRhdideadat
nal oxone effect could be observed - Pz: - all active treatnents
i ncreased the | atency conpared to placebo - after adm nistration of
Oxynal 20/5, 20/15, and oxycodone al one the increase was significant
conpared to placebo 10 - no significamtl’al oxone effect could be
observed o Anplitude PI N 1 was reduced after stimulation with 60 %
C02 at recording position -C4: 15 - all active treatnents reduced
the anplitude conpared to placebo - after administration of
oxycodone al one the reduction was significant conpared to placebo - a
dose- dependent Senaloxoiier iefefmected cldudree Bensbserved - after
adm ni stration of Oxynal 20/15 and Oxynal 20/45 the 20 reduction was
significantly | ess than from oxycodone al one Latency Pl was
ngC r ggs ed ﬁ‘ t eIf egitiértelofkdridns wdvielse @ﬁzg%véigewaie ellhecﬁﬁhtéﬂéd) @pproy it f itd éuppi@:'tive

; - all activ reat ments i ncreased the | atency .significant,
conpared to p‘}“&@égﬁy‘%’?“? BERY HaprRFShten by seRonBpiedesdasiAr el
observed W3 20Q&drH88%M fa%éﬁﬁ%@&%@s@@&é tmplo¥8d as reglifedlin an attempt to
adm ni stration of Oxynal 20/45 the increase was significantly |ess
conpared to oxgleadrsnte gtielagy 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.

10
A‘serious adverse event (SAE) was any unfavorable medical occurrence that at any
dose:
e Resulted in death;
e Was life-threatening;
15 ¢ 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
20  applicable product information (i.e. Investigator's Brochure for a pre-approved

product or package insert/summary of product characteristics for an approved

product).

25



C4. - all active treatnments increased the |atency conpared to pl acebo

5 - after a@mopdmbsati on of Oxynal 20/5 and oxycodone ap@RRrAbRso341
i ncrease was significant conpared to placebo - a dose-dependent

nal oxone effect could be observed - after adm nistration of Oxynal

20/ 15 and 20/45 the increase was significantly | ess conpared to
oxycodone alone 10 - Fz: - all active ti/8atnments increased the

| atency significantly conpared to placebo - a nal oxone effect could
be observed - after adm nistration of Oxynal 20/15 and 20/ 45 the
increase was 15 significantly |ess conpared to oxycodone al one Pz: -
all active treatnents increased the |atency conpared to placebo -
aft er adm ni st¥ at i @fficicy/GhymacodBahicRedultexycodone al one the increase
was significant conpared to placebo 20 - a nal oxone effect could be
observed - after adm nistration of Oxynal 20/15 the increase was

signi ficantly PAwm@&s BitsdepRedkik o oxycodone alone - Cz: all active
treatnents increased the latency significantly conpared 25 to
pl acebo - a dose-dependent nal oxone effect could be observed - after

adm ni st r atsi onrRfpridaradd pfitd 6f @Rt/ whee:t he i ncrease was
significantly Iegg conpaﬁggﬁto oxygggbne al one WO 2006/ 089973

PCTI EP2006/ 060341
e Pain-related evoked potentials (EEG)

e Intensity estimates of phasic pain
o 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

o Latency P1 was increased afier stimulation with 70 % CO02 at recording
positions
25
-C3:

- all active treatments increased the latency compared to placebo



-182 Latency P2 was increased after stinulation with 60 % C02 at
recordi ng waesjobhdes - Fz - all active treatnents incregsgedohGosozs

| at ency conpared to placebo 5 - after adm nistration of Oxynal 20/5
and Oxynal 20/15 the increase was significant conpared to placebo -
no significant nal oxone effect could be observed Figure 41 presents
statistically significant total changes!®rom baseline in pain-related
10 evoked potentials after stinulation with 60 and 70% CO2 for safety
popul ation. Figure 42 shows pain-rel ated Evoked Potentials and Mean
Changes from Baseline in Latency Pl at Recording Position Cz after
Stinmulation with 60% CO2 for full analysis population. 15 Intensity
Esti mat es of Phasic Pain Aaﬁbeadmh:’mﬁaﬁmn offansl (byyceddnemloxene) 2032084 5¢
pain stimuli with 70% CO2 el O.after adm nistration of
active treatnents. A dose °ﬂ%ﬁ‘8’>’<eo & INCreaNGvas Yeniticantepsimased to
partly the oxycodone effec@}acdﬁ@v\ever conpared to placebo, these
effects just failed to reach statl sti cal ni ficance. Table 29
presents intensity esti mat®ssigH m&alw%apﬁegﬁpwﬁbﬁowem d709% coe,
total 25 cpange frqm.baseline by treatnment group. WO 2006/ 089973
PCT/ EP2006/ 060341 - 183 Table 29: Intensity Estimtes of Phasic Pain
Stimuli with 70% CO2 i n-Esal} #sive Geatmeris insreasestth lanengjgnifieantty compared
Basel i ne: Safety Popul ati pl% ment Overall Oxynal Oxynal Oxynal
treatment Oxy PR 20/5 20/1 45 Pl acebo 5 Mean - -21.6 -36.1 -28.1
-8.1 2.1 - no significant naloxone effect could be observed

-Fz:
10

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:
15 - 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
- 1o significant naloxone effect could be observed
- Cxz:
20 - all active treatments increased the latency compared to placebo
- after administration of Cxynal 20/5 and oxycodone alone the
increase was significant compared to placebo
- analoxone effect could be observed
- afler administration of Oxynal 20/15 the increase was significantly

25 less compared to oxycodone alone

e Latency P2 was increased after stimulation with 70 % C02 at recording

positions



SD - 72,3 68.99 54.72 55.26 55.60 p-value 0.0735 n.d. n.& n.d. nd. -
Pl acebo p- wad es/@39y73- - n.d. ad. M. - 10.PR ad. = not pet/esmicnessstdue
to non-significant overall treatnent effect Intensity Estimates of
Tonic Pain 15 All treatments containing oxycodone showed a reduction
inthe intensity estimates of tonic palﬁ (2nd half of the
stinmulation period). The results of al1!8 -active treatments showed
statistically significant differences to baseline. It was not

possi ble to distinguish between the effects of the different

nal oxone doses. 20 Table 30 presents intensity estimates of tonic
pain, total change from baseline nmneasured in the 2nd half of the

sti rrul ation period - t reat nent group Tabl e 30. Intensity Estimtes

of Tonic Pain in Estimati i
Measured in the 2nd Hal f 8‘?1%!&%@? [%té g%%m&p g%ﬁ’ta%%é’%kjﬁpeatoi on
Treat nent Overall O<yna+ Gfgcnadrm@syrm;mdﬁwanatéﬁis BN S, FiRd 28y o d @i aldne
20/ 45 Pl acebo Mean - 57.6 -58. t 2.04 62.47
60. 38 56.87 47.23 30 p- vé‘?‘%&m’ﬁ%‘ﬁ%“éﬁ"b’%?% CG“E’GE?E?% '66%’5.’ 0. 0005
Pl acebo p-sval ue Oxy - - GiS2ghificarBbloXdnd Bffett colfiRb86bséRed change from
baseline in the nearil,z;oni c pain scores (2nd half of treatnent

- all active treatments increased the latency compared to placebo

- after administration of Oxynal 20/5, 20/15, and oxycodone alone

the increase was significant compared to placebo

10 - no significant naloxone effect could be observed

o Amplitude P1 N 1 was reduced after stimulation with 60 % CO2 at recording
position
- CA4:
15 - all active freatments reduced the amplitude compared to placebo
- after administration of oxycodone alone the reduction was
significant compared to placebo

- a dose-dependent naloxone effect could be observed
- after administration of Oxynal 20/15 and Oxynal 20/45 the

20 reduction was significantly less than from oxycodone alone

e Latency P1 was increased after stimulation with 60 % CO2 at recording
positions
-C3:
25 - all active treatments increased the latency significantly compared
to placebo

- adose-dependent naloxone effect could be observed



period) over time of treatment is graphically presented in Figure 43.
WO 2006/ 089y Bo&ksbd)BP2006/ 060341 -184- Cinical Phar magselesbbodiesiit s
Anal yses of pharmacokinetic paraneters were perforned using data from
all the subjects in the pharnmacokinetic popul ation. 5 Oxycodone
Results - AUCt 10 The nmean AUCt val ues for oxycodone were very

consi stent between treatnments, rangi mgl¥rom 213.6 ng.h./m for the
Oxynal 20/45 treatnent to 239.6 ng.h./m for the Oxynal 20/5
treatnment. In terns of AUCt, each of the Oxynal conbined treatnents
provi ded an equivalent 15 availability of oxycodone to the reference
treatnment, oxycodone PR tablets 20 ng. Al of the relative

bi oavai | abi l ity cal cul ati oafier bdismtstration diQxynal2080% ¢ mofeastemasasignificantly
intervals that were within the 80 - 125%%}“71’?5 of acceptability for
bi oequi val ence. - tl/2Z 26°TOFPRELH PRFIPG2I0Es obt ai ned for
oxycodone ranged fram:7.1 h for Oxynal 20/15 to 9.0 h for Oxynal

120/ 5. - AUCINF 25 The ne AUCI NF val ues for. oxycodone differe
bet ween treatnents, rangi nea{]a}qtlgweajrﬁr_ltgmﬁ&aﬁd@qéyepgfco@ga%tog{gpegag to

291.1 ng. h.gwl for Oxynal #QfadmMRraRGRBAL3 0 dReUIHOMBRAhe
-185 In terms of AUCINF, the Oxynal_ 20/5 conbined treatnment provided
an equi val ent increase was significant 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
10 - 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
15 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
20 - 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
25 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



avai lability of oxycodone to the reference treatnent, oxycodone PR

tablets 20 Oxynal 20/15 and OXN 20/ 45 conbi ned
provi ded a‘i@%ﬂgﬁg ?/7% educed availability of oxycodone %%#rlggipgﬁa&\&mﬁ%h

oxycodone PR tablet 20 ng, and had 5 associ ated 90% confi dence
intervals that were outside the lower limts of acceptability for
bi oequi val ence. - Crmax 10 The nean Crex182al ues for oxycodone were
consi stent between treatnents, ranging from19.7 ng./m for the
Oxynal 20/45 conbined treatnent to 23.9 ng./m for the Oxynal 20/5
treatnment. Each of the Oxynal conbined treatnents provided an

equi val ent Cmax of oxycodone 15 to the reference treatnent,
oxycodone PR tablet 20 ng. Al of the Crax ratio calculations had
90% confidence intervals _that were within the 80 - 125%limts_of
acceptability for HiatgyPyaiasicecased afigpgtimugiontyathnefodi)2tatecordingues
appear ed consi stent tLyeen, all the treatments and ranged from 2.4 h
for Oxynal 20/15 ach? oxycodonc PR tablets, to 3.1 h for Oxynal 20/5
and Oxynal 20/45. 25 Tabldbacgive apaimd®s siewaseslithmitenescapfipardddgo placebo

phar macoki neti ¢ paraneters_gof oxycodone. 2 0 73 .
PCT/ EP2006/°060341 - 186 A AEmgt ﬁ?ﬁr%ﬁ%?%ﬁ%?%aﬁ%ﬁln% }3the increase

Paranmeters for Oxycodone byasldigdficanéompatadltb poetoysi s Popul ation for
Phar macoki neti cs Phar macol dneti, 5 Par ameé,er C)ig al 20/3 Oxynal
20/ 15 Oxynal 20/45 Oxycodotfesighiicantpglagene gHeqt e ghsevedy 3 13

Figure 41 presents statistically significant total changes from baseline in pain-related
10 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,

15

Intensity Estimates of Phasic Pain

A decrease in intensity estimates of phasic pain stimuli with 70% CO, was observed
20  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
25  change from baseline by treatment group.



Arithnmetic mean 291.1 (93.08) 249.2 (53.55) 221.1 (36.36) 264.3
(58.13) 1 metric nean 280.2 243.9 218.2 258.4

(ng. h/ ) B T 6 her bt L e 239, 6 (79. 25?%%‘.’@7%0341
(55, 35) 213.6 (40.55) 223.0 (48.26) (SD) Geometric mean 229.1 217.1
209.8 218.1 20 Crax (ng/m) N 16 18 17 19 Arithnmetic nmean 23.9
(9.94) 21.3 (4.52) 19.7 (3.37) 21.4 (383 (SD) 25 Geonetric nean
22.6 20.9 19.4 21.2 tmax (h) N 16 18 17 19 30 Arithnetic nean 2.50
(0.966) 2.44 (1.149) 3.06 (1.919) 2.84 (1.740) (SD) Median 3.0 2.0
3.02.0 (Mn, Max) (1.00, 4.00) (1.00, 5.00) (1.00, 8.00) (1.00,
6.00) 35 tv2z N 13 13 15 15 Arithmetic nean 8.99 (3.434) 7.12
(1.580) 7.84 (Rablet®): Lifeify EStirddie) of KhaH} Pdid StiMuli, withr)% CB, B Estitfatiod )
(3.90, 10.25) I(Iﬁlitsﬁ%taﬂeha?lﬁéﬁbﬁﬁa&elnﬁ?S&BﬁrPA@ﬂ&ﬁkﬁﬁ/ 089973

PCT/ EP2006/ 06 cat - ecdB DI € Y COdONexy=UMTAr Y Gafnal oS for
AUCH , AUCI w: ('\_m;,y A N crepfingnif AP B ,;,2915 20/15 20/45 Placebo
- 216 -36.1 -28.1 -8.1 21

SD - 72,3 68.99 54,72 55.26 35.60

p-value 0.0735 nd. n.d. n.d. nd

Placebo

p-value Oxy - - nd. nd nd

10 =

nd. = not determined due to non-significant overall treatment effect

Intensity Estimates of Tonic Pain

15

il treatments containing 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.

20
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
25 Baseline Measured in the 2 Half of the Stimulation Period: Safety Population

Treatment Overall Oxynal Ozxynal Oxynal
trentment Oxy PR 20/5 20115 20/45 Placebo

Mean - 411 -51.6 -58.0 -57.0 4.9

SO - 5204 6247 60.38 56.87 4723
30  pvalue 0.0005  0.0055  0.0002 0.0001 0.0005

Placcho

p-value Oxy - - 0.2822 0.2307 0.4017

PR

35
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.



for tmax and tl/2Z: Full Analysis Popul ati on for Pharmacoki netics
Phar macol dggjdegsdgsymal 20/ 5 Oxynal 20/ 15 Oxynal 20/ 45 Raf@siBlcRkoss1
Oxycodone PR Oxycodone PR Oxycodone PR 5 AUCI NF (ng.h/ Ratio (%
100.6 85.0 83.1 90% d 89.2, 113.5 75.1, 96.3 73.4, 94.2 10 AUC
(ng.h/m) Ratio (% 104.9 99.1 98.3 90% 94.0, 117.0 89.3, 109.9
88.3, 109.5 15 Cmax (ng/m) Ratio (%-1886.3 96.5 94.9 90% 95.0,
119.0 86.8, 107.4 85.0, 106.0 20 tnmax (h) Difference (% -0.08 -0.37
0.30 90%C -0.88, 0.72 -1.13, 0.39 -0.49, 1.09 25 tlnz Dfference
(%9 0.02 -2.49 -1.28 90% C -1.85, 1.90 -4.43, -0.55 -3.20, 0.64 30
6. Conclusions Primary Efficacy Results 35 In this study a pain
nodel was enpl@rdehl Rdamaealogy Resmtissnent system This nodel permtted
a quantitative nmeasurenment of pain-related evoked potentials (EEGQ
and pain ratings. Adm nistration of the active treatnments in this
study resul t edanalysesofbafrhdoRineticsiuaidi@s freRfpepdithddiusBRdaffroam sl BENL

and in significant prolongations of | atencies Pl and P2 of
pai n-rel ated SYBRES NS¢ ahgimasekineipppryl4fionesponse to pai nful 40
stinul ati o of the nasal nucosa. This can be clearly regarded as an

i ndi cat or of
Oxycodone Results

- AUCt

10  The mean AUCH 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./m] for the
Oxynal 20/5 treatment.

In terms of AUCH, each of the Oxynal combined treatments provided an equivalent
15  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.

-112Z
20
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
25

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.



opi oi d anal gesic effects and has been denpbnstrated in various studies
of non- opi ioid analgesics with this experine i

model . %‘8%/”@@%3% PCT/ EP2006/ 060341 -188 In this sPé%Pii’%&“m
signifi cant decrease in pain-related evoked potential anplitudes (Pl,
P1N1) i nduced by oxycodone could be seen at central recording sites
C4 and Cz. Simlar results have been olf5ai ned in prior

i nvestigations of opioids with agonistic activity at -receptors. The
increase in pain-related evoked potential |atencies 5 induced by
oxycodone could be seen at all recording sites and was nost
pronounced in latency Pl indicating analgesic effects that are
typical |y obsef\gshsiof ARG the O RalTREddmibiiRd HeadBRt provided Seshialean
after stinulation with 60% CO2 was 35.3%in anplitude P1 N1 at C4
after 20 ny ox¥adetihy of pryomdenerto dhe féf?Fﬂﬁ'F?lH?ﬁ‘f@th@#yﬁC’@ﬂﬁﬁR talgjets 20 mg.
nal oxone, 23. 7Y ahkffal f@f@mmomstéam%ﬁleﬁﬂeﬂﬂ[eo eﬂ%@llé%ﬁéﬂuced

after conbination wth 45 nal oxone conpare ase I ne

to other i nve@,&taﬂg}ahﬁym’ﬁgxmoﬂhnetdﬁ@p@@d@lmwdonhﬁflﬂi%tQﬂmmami hz1t1he
anal gesi c fe i6s. 15 In
i s ot udy> napeiifie AAVARARAR i oidThatled RliCl |ANRIRER'E
oxycodone effem:q)tab)htya’mﬁwéqudaldﬁﬁe(&) after adm ni stration of a
strong stinulus of 70% CO2. After admnistration of a weak stinul us
of 60% CO2, nal oxone produced a significant dose-dependent reversal
of oxycodone ef¢ggts in anplitude P1IN1 (Cz). A dose- dependent effect
of nal oxone on | atencies was nost evident on latency P1 (4) after 20
stinmulation with 60%CQ2 indicating a reduction of the effects of

oxycodone. N0 Txd Bédn ('J:Hﬁ! &a@&ds Eoly Jx%o&né‘ %@%ﬂﬁstérﬂ%h‘ﬁ%@n &@%ﬁ@ﬁt@'ra@ng
the oxycodone effect coul obServed on latency P1 after

stinmulation w ffﬁnﬁ@ﬂmméfm thﬁﬁxmbmﬁ eombinag tregtnaens foudhyd ng.frel for the
gose. aependent oRffids thauir e 1o o ect s of il oxone [reversal of
indicated to be nore pronounced in response to weaker stimuli (60%
Q02) than in " Eah Yt e 6}?yna dombined treatments provided an equivalent Cmax of oxycodone
15  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.

20
The median tmax values appeared consistent between all the treatments and ranged
from 2.4 h for Oxynal 20/15 and oxycodonc PR tablets, to 3.1 h for Oxynal 20/5 and
Oxynal 20/45.

25  Tables 31 and 32 show summaries of the pharmacokinetic parameters of oxycodone.



stimuli (70% C02). WO 2006/ 089973 PCT/ EP2006/ 060341 -189 In

concl usi on j L,nto account the results of the paing

evoked potgrﬁzlféa"@gg? all recording positions, neasure (lhﬁhﬁrg@fhtﬁ??;l
volunteers, there is an indication of a dose-dependent influence of
nal oxone on typical anplitude and | atency changes, caused by
oxycodone as an opioid. The data from-ti8bs pain nodel seens to
indicate 5 that, based on 20 ng oxycodone PR, a dose of nal oxone PR
that does not significantly influence the anal gesic effect (EEG of
oxycodone woul d be below 15 ng. A decrease in intensity estimtes of
phasic pain stimuli with 70% C02 was observed 10 after

admi ni st r at i orfabfe.3CSunviRark lof BharBaskinefic B@ameRfs BHORydddbINS TErestRAE d
to antagoni zeFuaaidlysis Fupubtivs fF Ph&nRbdiesdtics However, conpared to

pl acebo, thesén EE iTe S ISt

si gni fi cange. rreEnsi tyorstPiat e of Xoni ¢ pai P*ePEFfi cant | yoryeodonePR
decreased aft ejucafiidabystrati on of active 15 treatnments conpared to
pl acebo. However, there was no evi deInce of antagoni smof the elgfect
of nal oxone. F?%mm bisaseagul d 2ﬂ§%éssp| ayed a 251&(3@36} N this as3¢819
situation.10As spsoon as the subjects experienced any opioid effect,
they seened t FCrFster estfmates '8 the sane Ie%)@%l. 20 84

Phar macoki net iawctru@smbhts It was anticipated that | ow oral

bi oavai | abigl i ty  woul d preyent the gonplete pharnncokinetic .
assessnent of Aahae. 2309 wnas 2woekisy med as |xaweasl oxone 252304826
concentrati onsﬁgnﬁreugnt thagzggt was nof possi bl e to, 8sti mat e AUCt z;\é?l ues
for nost of thé subj ects receiving Oxynal 20/5,“or AUCI NF val iés for
any of the&ldogmagtemngt hs. Nal oxone- 3- gl ucuroni de was present in the
pl asma i n nmuch hi gher congentratiops. As for other pharmacokingtic

studi es on OXl\érg;nﬁehbelcaﬁ onglsipghons foxé.zhe nal oxoner?3.an 214 (3.60)
25 Geometric mean 22.6 209 19.4 212
tmax (h)
N 16 18 17 i9
30 Arithmetic mean 2.50 (0.956) 244 (1.149) 3.06(1.519) 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)

€1p)]
40  Min, Max) (5.57,1731) (3.90, 10,25) {4.69, 13.75) (4.75, 17.32)




WD 2006/ 089973 PCTI EP2006/ 060341 -190 conponent of the open

conbi nat i oRyd f0eabgsenat s were based on nal oxone-3- gl ucur e RRo0s/060341
paraneters. Sim |l ar anmounts of oxycodone were avail able from each of
the treatnments. The 5 AUCt val ues were not affected by increasing
doses of nal oxone. AUCI NF val ues decreased slightly with increasing
doses of nal oxone; the bioavailability Bdsessnents showed t hat
Oxynal 20/5 provided an equivalent availability of oxycodone to
oxycodone PR, whilst both Oxynal 20/15 and 20/ 45 had bioavailability
assessnents that had 90% confidence intervals below the lower limt
of acceptability for 10 bi oequi val ence. The increasing doses of

nal oxone di d nEeblddd Oxmeodané Sahmary dffRatioefon AU sAUGRYE| ek aidwlidferences
val ues for oxyfoothxend 71/250 alipAyalysisPopolatbufr BPhanacokdtiomr y Ef fi cacy
Results The amakgesiic ef f ectwveflzpxycodoneocid st h di T f eoemd2ogfosages
of the opioj d JRHTRAgeRi st naPBRBIEPR coul 8988 dBnonst r al@*TiRan
experinmental pain nodel 20 based on evoked potentials after

stimul ation ofyH8 nasal nucgg"%lfs_\gvi th c2. JH& decreases i ffianplitudes

were in the range of other opiolds that have 'een studi & Vi th this

nodel bef olle. 4PRE=ede8e dependent opioi d antagoni zing effects of
nal oxone (revegsakh of reducti @ in anplitudgs and rever salgs0f

prol ongati on i%¥%{lat enci es of %4pai7a-rel at ed &v.oKed pot ent i ad3ghswer e
nmore 25 pronoulGeil.ihn response to weaker stinmuli (60% C02) than in
response to stronger stimuli 70% CO2. A decrease in intensity
estimates of pRRSPc pain stigffii,,with 70% &P was obserydH after
adnini stratjon of active treatnents. A dose of 45 mg nal oxone WD
2006/ 089974 PCFEEP2006/ 060341

Difference (%) -0.08 -0.37 030

90% CI -0.88,0.72 -1.13,0.39 -0.49, 1.09
25 uanz

Difference (%) 0,02 -2.49 -1.28

90% CI -1.85, 1.90 -4.43,-0.55 -3.20, 0.64
30

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 PIN1 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.



-191 seened to antagoni ze partly the oxycodone effect. Conpared to

pl acebo, §E§§ﬁ/ hiBcts failed to reach statistical S'gpbﬂtﬁﬁ&ﬁﬁm41
Moreover, this only applied if |ow anbunts of oxycodone we

present. In a 2:1 ration of oxycodone to nal oxone this should not be
observed. 5 Intensity estimates of tonic pain significantly
decreased after adm nistration of actiM8-treatnents conpared to

pl acebo. There was no evidence of antagonismof the effect of

nal oxone. 10 Pharmacoki netic conclusion The availability of
oxycodone was simlar fromeach of the active treatnments suggesting
that the co-adm nistration of nal oxone PR tablets did not affect the

phar macoki net lmh@fsmawel@dﬂnan dd&reds aipHli®rhitedbv@RePpdteitRban¥Iiticks e

1. Objective 20.The overall goal of this study was to determnm ne

whet her i nt r a/ehbd é“@ﬁ%‘bﬁ@%ﬂ%ﬂ codpasesh af @aﬁ%rﬁwrﬁas sifes (& 408 Gz 2:
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The magnitude of amplitude reduction after stimulation with 60% CO; was 35.3% in
amplitude P1 N1 at C4 after 20 mg oxycodone, 24.5% after combination with 5 mg
10  naloxone, 23.7% after combination with 15 mg naloxone, and 12.8% after
combination with 45 mg naloxone compared to baseline. Compared to other
investigations with the same model, the magnitude of the analgesic effects of

oxycodone is similar to other analgesics.

15 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
d(;se-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

20  stimulation with 60%CQO; 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
25  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% CO»).



5 animal s were wei ghed and exam ned in detail for signs of physical

di sorder. A sRbbsso@et ermned to be acceptable were assp?ﬂﬁplwﬁ@dggﬂm y
to groups using a random number generator (University o In

Trinity College). The acceptable range of body weights were: 10 %
of the nmean. The ani mal weights were recorded. Disposition of

animal s not selected for the study was- Bcumented in the study data
10 records. The'rats were identified using ear-clip identification
nunbers starting at 1, 2, 3... for this protocol. The not ebook
identified these rats as VCU Ani mal Nunber (VAN) 1,2,3. 15 3. Study
Design, Test Treatnent, Dose and Mode of Adm nistration Sprague

Dawl ey rats (Sh@bndpsiomwcéngiamcmﬂn ﬂnlayeshhsad)ﬂ the Mpeela:tedwvo(kad potyatiadhcin e

by surgically nted .osnotic %f@@ |nfus
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the 2:1 oxy£od@petnad 8x 20 g @ltdiond PRSP L Endlh:RMP PRI hdrdbs s dosed
wi th vehicl e: nal oxone i ntravenousl y and conpared to the group

admi ni st er ed Gigtificaglly énfthence thaiehatgebio et (W%@@W@@h@%ﬂ@emlam%d

i n dependent é%mal s 25 throughout the 60-m n observation period. WO
2006/ 089973 PCIFPEP2006/ 060341 -193- Dose Preparation and
Verifi cati on O<ycodone hydr ochl ori de was di ssolved in isotonic

W thin 60 mi n HESroaed Ml SHRRaarruse gD ERp B Gherved

Ant : noci (f:l gm [ Velﬁ’celEﬁcﬁ.Iﬁ@ﬁs&atldSh mcﬁvdtré\dﬁhaﬁs Raddse oBéERY ifla‘!@g(one lseemed to
tarl-wt I awa atencies were o ed . in roups o nal e ra
Dawl ey rats usFHgopierad t:%r%%@e sckifowveh Qprappspd w%ftcebfg%’ese Stfecis

i mrer sing the jaithilddQo reach statistical significance.

Intensity estimates of tonic pain significantly decreased after administration of active
15 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.

20

Pharmacokinetic results

It was anticipated that low oral bioavailability would prevent the complete
pharmacokinetic assessment of naloxone. This was confirmed as low naloxone

25  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
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possi bl e efsf ecAuct {AHRE)werd A&t a8R&BA b L IRRASS SALEYEF MRk oA ATYCIRG: V4Ried
| east squares linear regression analysis Tollowed by cal culation of

EDBO val ue (i .decreased shighily with ingipasiagdeses of neloxens; thedhoavaitabilit agshesmgais m

water tail-wt - j WO
2006/ 089973 Pﬁﬂ@%&%@%@@ﬁqﬂﬁ@djﬁ%g tvag%’ﬁgfagﬂéﬁ#&bﬁ‘té%?‘yg"?ﬁggé°si on
anal ysi s fol | owydodope ER| whilstbbthrOxyhald®¥bScod 2DME heéd biokvailabidify Ssrssmendd
procedures 5 i oonere random zed.an ccli,mated for .one ek as
fesor bed i n_ <PRPER0s hRa R I ACto R bRt s RS T
filtered iKot dsio@ubalence ThAirkedasind/dosks ofmaddxofie didinot have apaffastion theaacknd
wi th oxycodone, sol ution_as described in "A zet Gsnotic M ni punps:
Techni cal | nf &%P%Bﬁe‘mﬂ@’éﬁ UES 18R * Corp., Cupertino, CA

7. Summary
15

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
20 based on evoked potentials after stimulation of the nasal mucosa with CO,.
The decreases in amplitudes were in the range of other opicids 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
25 pronounced in response to weaker stimuli (60% CO,) than in response to
stronger stimuli 70% CO..
» 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



10 The | oaded punps were prinmed by placing themin sterile isotonic
sal i ne at 3o &ok099733-h before inplanting themin the raEdaphbosdoshs
were briefly anesthetized with 1isoflurane USP (Henry Schein, Inc.
Melville, NY, US A) for inplantation of 2M. 1 osnotic n ni punps
that deliver at a rate 10 nL/h. After induction of anesthesia (as
noted by the absence of the righting refilex and foot pinch response).
Sterile scissors 15 were used to make a 1.5 cmincision that was
expanded under the skin with henbstats in a caudal direction to open
t he subcut aneous space for the punp. A sterile 2M. | punp was then
inserted under the skin and noved to the dorsum The rats were
returned to their heapetgatganede pastly theveykcodotd ¢ffech €pmpanep teepledepo,
recovered from anesjthesi.a, del i.very, began_.at 4- DU REGT Corp.)
all owi ng 20 the rattéesf-eht%ftg?af&ﬁg@})c{/rg?chfs%ﬁ??{glg’é}ﬁg@[cﬁ'@z?%?v é’flgr)e,
tinme zerg l(:j)e_g?n %L mpgfiéﬁfloﬁﬁmb@m@ﬁdxmd@ﬁew%p&gseﬁﬂsmaTiiErzrtﬁhng\Bre
nonitored daily for signs o i stress rug . tgxicity, or problens
with the surgical squﬁgc{gpﬁﬁ%@ﬂqx&??&‘ﬁ@&&ln%f@@@%%e | nfusion) 25
An implantagion trial was conducted in which rats were infused with

oxycodone at a rate of 1.25, 1.5, 1.75 and 2.0 ng/kg/h for 7-days.
The rats were then lakasifyasmatenpt tonic painciamifisentixestrdendaliehadminigtration

predicted to yield 9 E i fee 089973
PCT/ EP2006/ 060341 @fgﬁ‘é’l‘%@ﬁ%@ﬁﬁ%ﬁ Ehiabéth, TRE HAS, SRAIOHH
oxycodone in the vehitagbsispuithe affeticofineldxomt s (e.g., vehicl e-P ED50
value = 0.32 ng/ kg therefore 10-fold = 3.2 ng/kg). |If the challenge
dose yielded a / %PE val ue above 50% then the predicted | evel of

t ol erance Wms PhsmatdkmetitQodddlstbn | f the val ue was bel ow 50%t hen the
predicted level 5 of tolerance was greater than 10-fold. The infusion
dose that elicited approximately a 50% MPE with the chall enge was
sel ected as the 10-fRl Jpaia oPbxycBliche 3 SimiRRRBA callofHE aciivd Bofifents

the 1.5 ng/kg/h yielded nearly a™50% MPE when the rats were
suggesting that the co-administration of naloxone PR tablets did not affect the

pharmacokinetics of oxycodone.

15
Example 5: Precipitated Withdrawal
1. Objective

20

The overall goal of this study was to determine whether infravenous 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.

25



chal  enged with 3.2 ng/ kg oxycodone, which is 10-fold higher than the
ED50 val uew®bgobfiaeiehi cl e-P group. 10 Devel opnent of OsyeREMMNS6034
Tol erance Several groups of rats were inplanted with 2M. 1 punps that
i nfused oxycodone at 1.5 ng/kg/h for 7-days. After this, the

i ndi vi dual groups (8/group) were challenged 15 with increasing doses
of oxycodone for construction of a do esponse curve for

cal cul ation of the ED80 val ue. Potency-ratio determ nations were mde
bet ween the oxycodone-punp and vehi cl e-punp groups. The cal cul at ed
EDsO val ue was used to calculate the 2: 1 ratio of
oxycodone: nal oxone to precipitate withdrawal in oxycodone-dependent
rats as descrihed dlestvanimal® Precipitation of Wthdrawal in

Oxycodone- Dependent Rats The goal of this experinment was to determ ne
t he degree of nal oxone-precipitated wthdrawal resulting fromthe

I ntravenous adwliSptdgaé Dawleyira®ReeOshrird o9 KHafs Sptague Biwley 1 rati o.
In this nodel, the anal gesi c EDgO dose obtai ned fromthe oxycodaone
tolerant rats @@ﬁ@?@%ﬁﬂ@&%@é‘\ﬁéel%ﬁ‘%@r%W%- Priagito gragamizgfipn, the

nal oxone Wiq | fHgmait %Fee\geégﬁed%ﬁﬁ ehihibed YEPIG o 4 %ﬂyg?ﬁyzﬁ%@é}-eﬁiﬂlals

maintain the 2:1 ratio. ts were inplanted w 2ML 1 osnmotic
m ni punps i nf udetergingd thbe acseptible wersisy pred gandpml Y HOBHQBE PSIAG a random

PCT/ EP2006/ 060:?[&1;&% %eenge?zgor O(%}S%g?xﬁ B?Dﬂ‘%ilsn}\‘}\‘eﬁ.}ﬂg}gégﬂe{gg) f'[(ﬂé a(,7cn MR r

descri bed above. era I nj/ected Intraven ﬁgfy
wi t h oxycodonehadzlvexghtewern: B 1Q%dofrtbd meano Thevirtitnalediglith eeraradcndedne and

i medi ately placed.in the observation. cha rs to assess.for si of

a1 oxone. pr eot BRI ATTARAT o toRioE BRTRRY Foy o SRR 1t e sfor s

oxycodone f§ pu@gorisiThafiedefcadehtified|itgesir-cRS ideMifidatibs nivhibdds starting at 1, 2,

o e O f Rt RiVoh e o0 il 6ensit 068 b 38 v R RS ©
(VAN) 1,2,3.

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.



rats with oxycodone: nal oxone 2:1, vehicl e: nal oxone, oxycodone: vehicle
and vehi clygs ' . (see table 33). 10 Table 33: Para

Design N Alhg)e%ﬁ%lgts%’oﬁmal | enge Dose G oup nunber 2M.1 (ng‘?t/ﬁﬁo()%wjy
Time (mn) of 15 aninals 1 8 Vehicle Veh:Veh Tine-course (1 to 60
mn) 2 8 Vehicle Veh: Nal oxone 20 3 8 Vehicle ED80 Oxy: Veh 4 8

Vehi cl e ED8o Oxy:'/2 Nal oxone 5 8 Oxy {135 ny/ kg/h) Veh: Veh
Time-course 25 (1 to 60 mn) 6 8 Oxy (1.5 ng/kg/h) Veh: Nal oxone 7 8
Oxy (1.5 ng/kg/h) ED8B8o Oxy:Veh 30 8 8 Oxy (1.5 ng/kg/h) ED8o Oxy:'/?2
Nal oxone Signs of physical dependence were evaluated in rats

I ntravenously adm nistered the drugs, and then i medi ately pl aced
back in their Dhaewreagason o6 Verfidaiionn 35 observation period. The rats
were evaluated for the signs of nal oxone-precipitated wthdrawal
using the Cellert-Holtzman scal e as described in Table 37 bel ow. The
WO 2006/ 08997 nfeddddRdcReHdMras didsdivell #lis6tohis salingl Ofsh L Bindl. fahpeted

Si gns and Checked Signs, and assigned a weighted factor. The rats
were eval uat edtempachiiosias §o! hien wes teleg wilkn éfgmﬂﬁwsa gesiiayat i on peri od,
the scores snere collected, and a conbined d obal Score was assigned
to each rat. Data were anal yzed by conbi ning the graded signs of
escape att enptBEmabunseof tigwgvenous Oxycodone Antinociceptive Effects in Opioid Naive Rats

Baseline tail-withdrawal latencies were obtained in groups of 8 male Sprague-
Dawley rats using the 51°C warm-water tail withdrawal test by immersing the tail to

10 the 7 cm point and measuring the latency in seconds before the rat withdrew its tail
from the water. Two groups were then administered either isotonic saline or
oxycodone i,v, and tested repeatedly at 2.5, 5, 10, 15, 20, 30, 40, 50 and 60 minutes
post dose. A cut-off latency of 15-seconds was used to prevent the development of
any tissue damage. Tail-withdrawal latencies were recorded and the data was

15  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

20  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

25 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



5 shakes into a single score of Grades Signs during each 15-mn

interval f@fo&Q9s#80e; Checked signs were anal yzed duri ”&Eﬁéﬁ'ﬂnsﬁomn
interval for 60-mn. Table 34. CGellert-Holtzmann Scale o

Precipitated wi thdrawal Signs and Weighting Factors 10 Sign
Weighting Factor G aded Signs Weight loss in 2.5-h 15 (each 1.0 %
above the weight lost by control 1 ratld#-Nunber of escape attenpts
2-4 1 5-9 2 20 10 or nore 3 Nunber of abdom nal constrictions 2
(each one) Number of wet dog shakes 1-2 2 25 3 or nore 4 Checked
Signs Diarrhea 2 Facial fasciculations or teeth chatter 2 30

Swal | owi ng novenents 2 Profuse salivation 7 Chronodacryorrhea 5
Ptosis 2 least squares linear regression analysis followed by calculation of 95% confidence

limits.
Surgical procedures

Animals were randomized and acclimated for one week as described in Section 3.1.
Vehicle control pumps contained sterile filtered isotonic saline. Alzet 2ML. 1 osmotic
mini pumps were loaded with oxycodone solution as described in "Alzet Osmotic
Minipumps: Technical Information Manual" from DURECT Corp., Cupertino, CA.
10  The loaded pumps were primed by placing them in sterile isotonic saline at 37 °G for
3-h before implanting them in the rats. The rats were briefly anesthetized with
isoflurane USP (Henry Schein, Inc. Melville, NY, U.S.A.) for implantation of 2ML 1
osmotic minipumps that deliver at a rate 10 mL/h. After induction of anesthesia (as
noted by the absence of the righting reflex and foot pinch response). Sterile scissors
15 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 ZML 1 pump was then inserted under the skin and moved to the dorsum. The
rats were returned to their home cages and monritored until they completely
recovered from anesthesia, Pump delivery began at 4-h (DU REGT Corp.) allowing
20  the rats 1-h to recover from the anesthesia. Therefore, time zero began 1-h after
implantation of the purnps. The rats were monitored daily for signs of distress, drug

toxicity, or problems with the surgical site.

Implantation Trial (Oxycodone Infusion)

25
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



Abnormal posture 3 35 Erection or ejaculation 3 Irritability 3 WO
2006/ 08997 v dPeabk 82306/ 060341 - 198- Ti me- Course and DoperReshaiist:
Tail -wi thdrawal |atencies were recorded for the tinme course of

i ntravenous 5 oxycodone adm nistered to naive aninmals. The data was
converted into the percentage of nmaxi num possi ble effect %PE which
is calculated as: 9PE _ [(Test-Baselil®)/(15-Baseline)] X 100.

Ti me- cour se data was anal yzed using two- factor repeated neasures
ANOVA fol |l owed by post hoc anal ysis using the Turkey's test (Signa
Stat Statistical Software, SPSS, Inc.). The data was anal yzed to 10
det erm ne whi ch oxycodone time-points were significantly different
fromthe basel(-fodd fighe thandhkd BDE0 dalugofi exypaivsein thanchide-guinp iroplasted rats

different fromthe re Lye ., sal.i.ne ntrol. a h respecti

i s poi nt . THe Fagehepasknd aiag? 2l ydfeioaiyes Yo B G FRBREL e
quﬁr e; 5!)/i nea][q}mﬂgfgeslls$meiaétﬂd YMEE valiteaboad 509 dﬂeiﬁalib %EdiEéaBIﬁvUﬂi\f}ue

wi t oconfidence limt wa ted using.t rmjool s, Vi..
1.27 software fafeéadmf gas asf_i%_fﬂ-ﬁﬁﬂ §41e e ?W%Q‘%fﬁaﬂ g Bfedicted jeyel
rats were &ssess6rahét Wiy gibdler tRALT0MIE Th InffinHodé AdedichBdlaphGGkadly a
signs for a 20 total of 60 mn. The@?raded mgns of escape attenpts

and wet - dog sh¥ie ¥ REewih thg|chaliegge wanhselested as tsd Prfeld modshef telemnce Pased
di hea, f i i )
| arrhea, prof yse,Sakicyahd 3 m@g%gg%g@t& hefy R0, BB wholRh el e as

bei ng either absent or "present m n period. Both graded
and checked sidwnlenged withSs) mglg oaycedomes; iwhich ¢orefobdbigherdmanshe/BDEG viye
Gellert and A& ncl%ﬂ"%;cg%’ and the total value for each ani mal was
added to provide a ¢l oba "rating. These data were anal yzed with
two factorlQANOVA fol | owed by post hoc analysis using the Turkey's

test (Sigm StBéveE)}pr%tezlrztsoth ch%o or?g 5’ 7 erra?z’ce SPSS, Inc.) to

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
15  with increasing doses of oxycodone for construction of a dose-response curve for
calculation of the EDgp value. Potency-ratio determinations were made between the
oxycodone-pump and vehicle-pump groups. The calculated EDgq value was used to
calculate the 2: 1 ratio of oxycodone:naloxone to precipitate withdrawal in
oxycodone-dependent rats as described above,
20
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
25  2:1 ratio. In this model, the analgesic EDgy dose obtained from the oxycodone
tolerant rats as determined above served as the test dose, while naloxone will be
tested at one-half the EDgq dose of oxycodone to maintain the 2:1 ratio. Rats were

implanted with Alzet 2ML 1 osmotic minipumps infusing either saline vehicle or



det ermi ne whet her the oxycodone-punp rats acutely adm ni stered

vehi cl e: nalv@xaogossgd oxycodone: nal oxone elicited si gnigdgsrhosiasehal
Rati ng Scores conpared to WO 2006/ 089973 PCTI EP2006/ 060341 -199
vehi cl e-punp rats adm nistered the sane treatnment. In addition,

anal ysis determ ned whether the G obal Rating Scores in the
oxycodone-punp rats were signifi cantly 98ifferent between the groups
adm ni st ered Vehi cl e: nal oxone and oxycodone: nal oxone. 5 G aded

Wt hdrawal Signs The graded signs of escape attenpts and wet-dog
shakes were tallied and final statistical analysis was conducted on

t hese data using two-factor ANOVA followed 10 by post hoc anal ysis
usi ng the Tur kaycadonesatl.y medkathelon? deyswi desedbed dbevenifiso d daws, thangls wates

S ani 1 cant GUISCH BERae g Ao AR B TR M nler
admi ni stered mahaospand mnmﬂtatﬁy\placddnn #detdhbidreation @hahhyess © aﬂmt;sefom;@mbf
L onn T conet 5 AR . G SPARD SshatSl
vehi cl e: naBOX(yﬂﬁ)paﬂ@laﬁté}dQﬂ:ﬁifHalﬁlrétheﬂif@}@ts withWéhigltvehiereniei ght before
adm ni stration of drug _ and h after drug adm ni stration was_20

obt ai ned i n oroFEsodope: E%h“él%rlléﬁ hearpniti esign TRt testirgs eehicle-pump
resul ting fromgd Q@th%{g&)dohé ﬁeﬁ&ﬁ@@ 1 belficle: nal[:yﬁﬁa%et; ofevellcle and
| ater)/Baseline] *

% Wi 0SS) i ght Loss data was
anal yzed usi ngehigls:viehicleofseatably %Hol I owed by post hoc anal ysis using
the Turkey's test to determ ne whether the oxycodone punp rats
acutely adm ni stered vehicl e: nal oxone and oxycodone: nal oxone elicited
si gni fi carl0 2T atiled3eBaremeiric StweiydPdsignoss conpared to vehicle-punp rats
adm nistered the sane treatnent. In addition, analysis determ ned
whet her the % Wei ghtN Loss vahleg@®ump t he - Challenge Dose

Group number 2ML1 (mg/kg, i.v.) Time (min)
of
15 animals
1 8 Vehicle Veh:Veh Time-course
(1 to 60 min)
2 8 Vehicle Veh:Naloxone “
20 3 8 Vehicle EDg Oxy:Veh w
4 8 Vehicle EDg; Oxy:%: Naloxone “
5 8 Oxy (1.5 mg/kg/h) Veh:Veh Time-course
25 {1 to 60 min)
6 8 Oxy (1.5 mg/kg/h) Veh:Naloxone “
7 8 Oxy (1.5 mg/kg/h) . EDg Oxy:Veh «
30 8 8 Oxy (1.5 mg/kg/h) EDyy Oxy:Y: 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

35  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



oxycodone-punp rats were significantly different between the groups
adm ni ster Ih6)-€: nal oxone and oxycodone: nal oxone. 73
PCT/ EPZOOG%ggﬁﬁggﬁszoo- Checked Signs The incidence of%%%@ggg%?gns
during opioid withdrawal was al so analyzed 5 statistically within
each time interval at 0-15, 15-30, 30.45 and 45-60 m nutes. The data
was anal yzed within each time interval-1¥di-ng conti ngency table
Person's Chi Square analysis (Sigm Stat Statistical Software, SPSS,
Inc.) to evaluate the X2 value. X2 val ues exceeding the critical
value for 7 of 14.1 were considered statistically significant
intervals for that checked behavioral sign. 10 Pharnmacokinetics A
separate set ohblpiglivided ined GradedBighireidCHeakesl Sﬁ@isgdimlaamgﬂﬁsa wigigitled Or

phar macoki netl an si s | a el n _cannu Spr a Dawl ey rats
(Taconi c, FiRk ﬂJE%WAS W?W%@F% Shrsrovisss &3’8 @mg@gmoaawo
accl i mat ed forth@ﬁ&rmwfe cﬁ&cﬁ&%ﬁ'al%ﬁﬂlbined Gedthl Stdradwas asSighid BleadhGag! |
ot her groups of animals in the main study, the PK animals were

i mpl ant ed wi t HPRPere a3alyaed by sampininghs srsled siges ofisserpp Attergpts pdoetlog
and i nfuseds W &b Q%694 fes@&retom@rm& 8ighi d&lr%eqa{mmfn%aifm%@xﬁm
day 7, one group received vehicle i.v. termne the plasma
concent rat i on @Gfeckat mmwmlmd)durmwyli-m pgrval fgrd@enine i ni punp.
The second group was intravenously adm nistered oxycodone: nal oxone
at the 2: 1 ratio. Blood Collection 25 Approximately 1 nL of bl ood
was col | ect ed Tabke 3dhe | GgllerrHoltemanncSoalewil Rrdcipinted adthdrawat Sighs prde
dose, 5, 15, 3Weighting B&tand 75 m nutes post dose WD 2006/ 089973
PCT/ EP2006f(060341 -201

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
5-9
20 10 or more
Number of abdominal constrictions
(each one)
Number of wet dog shakes
1-2
25 3 ormore

ML B -

RS ]

Checked Signs

Diarrhea

Facial fasciculations or teeth chatter
30  Swallowing movements

Profuse salivation

Chromodacryorrhea

Ptosis

Abnormal posture
35  Erection or ejaculation

Irritability

W W W th =1




Summary of Sanpl e Anal ysis Procedures Plasna sanpl es were obtai ned
and anal yz codone and nal oxone using two |liqu

chr omat ogr ap %ﬁéﬁ8§énden1mﬁth mass spectroscopy (LC Ms/ /E%%?ﬂ%%%% 5
The first nethod was used to quantify oxycodone with a concentration
curve ranging from0.500 to 50.0 ng/nm, using 0.100 nL sanple

vol une. The second nethod was wused to 8antify nal oxone with a
concentration curve ranging from0.050 to 25.0 ng/nL using 0.100 nL
pl asma vol une. 10 Pharnacoki netic Anal ysis Nonconpart nent al

phar macoki netic netrics were determ ned using WnNonlin Version 4.1
(Pharsight Corporation) fromthe individual plasm concentration data
obt ai ned after dosing. This program anal yzes data using the standard
met hods 15 described by G baldi and Perrier (Reference 7.2). Any

val ue that wasligeiCsrsced DosaBespprsei t of quantitation (LLOQ of the
assay was excluded from pharmacol dnetic anal yses. The area under the
pl asma concentration-tinme curve (AUC) was estimated by the |inear

t rapezoi dal r uTasl-withdrawadatendiestweastizscorded for thettingecontsgiof gttiagenoand

tatistical i 3;
Stati st cal® s ey RaS sl B ALHHELE DRI I b REL vl Y

2006/ 089973 PGRrd=RRQO 6f AGARHN possiBe 2ffdct YR HIwtksch i cdlcPitad am &4MBEY: 5
| nt Ant i paci i.on. Time- Co St ud Do
Response | n T EBARARY S REIBB X bor rft e Soas S g to-
admi ni strat i onfagtbr RpeatdirE@uey ANTHIOA €ollowRe b 368 hok Chabis WideGhdiCirkey's

salt) to nmal e Sprague-Dawl ey rats resulted In si gﬂi ficant,Z 10

anti noci cept i ot_ﬁSti(ngIﬁé_t%@a@Sm ﬁ?%@@rspﬁ? Incy; TEIY? s apayeeddBnpar ed

to rats a@m NepdrRiRAyhiSPE:RRbdonS HnleORiMEReR! sBimifickntly divRrehPFbMRkhe

repeat ed neasures ANOVA o )
baseline (i.e., before drug response), and significantly different from the respective
saline control at each respective time-point. The dose response curves were analyzed
using least squares linear regression analysis. The calculation of EDg value with
95% confidence limit was completed using the PharmTools V1.1.27 software used to

15  input the data.
Global Rating Scores:

The rats were assessed in 15-min intervals for both graded and checked signs for a
20  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
25  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



denonstrated a significant drug treatnent X repeated neasure
interactio 16.12, P < 0.001. Post hoc anal ysj J
Turkey's tgg%:ﬁo?’g%ga?ed t hat anti nociception was presentbaﬁﬁqwﬁggt
test point of 2.5-mn, and significantly above 15 baseline |atencies
for 40-m n. However, antinociception was significantly above the
vehicle group at the 50m n time-point.-PRe peak tinme of

antinoci ception was determned to be 10-mn. Finally, no obvious
signs were noted in the rats such as sedation, effects on notor
control, respiration, or toxicity. 20 A dose-response curve was
generated to determ ne the EDso val ue of intravenously adm nistered
oxycodone. As while-puingdiagddenidiStered Thabaye adament] s siditkspanBisddteyained
was t hen constructed bélei)gitra,venousl,y adm ni stering qroups_ot rats
with i ncreasi nypetrsdeClgpal Baping aeties Biike eycedongPrmRATEIEGigRifirantis

seen in the FigieRnthetwREOSONS adafiiiBed V&St nhloXoncaggul ted in
dose-dependent antinociceptionin the 51 Ctail 25 w thdrawal assay.
The dose respordeodanepelos@ne. anal yzed using | east squares |inear
regression qanal ysis. The cal cul ation of ED80 value with 95%
confidence limts was conpleted using the nethod that is contained
i n the Phar mloGtaged/Withdrdwil Sight war e WO 2006/ 089973 PCT/ EP2006/ 060341
-203 used to input the data. The EDBO val ue of the oxycodone
free-base was 0.41 ng/kg (95% CL 0.38 to 46). Dose-Response in

surgery ani mal Fhel giipdedBight bDescdpel attempid alkfhivet-dvey shalsds mgrecalliey andifihant ed

with Alzet 2M. 1 punps.,that infuysed isptonic saline. at f 10
bt o 25 gyt Bralystowga saad e o5 Rte g R pa et ANOPh Fofye
rats in orger By BRGNS si€ QSthg ﬂie_'[ﬁaﬂ&e?‘s tekh® d@&hﬁﬁﬁ)ﬁrh@fheﬂ%}é GRARAGNSNAS
slightly decreased conpared to naive rats followng a 7 day Al zet

punp 10 i npl a8t acytely admivjsered vehielgpaloronead emrgpdonesnalqxope gliqitgd
seen in nost A} _;ﬁca%@adeam i 5085 Sdfhr&to Yeficle puttRrhid RiBFissted

as the effects surgery, the constant
the same treatment. In addition, analysis determined whether the Graded Withdrawal

8i gn in the oxycodone-pump rats were significantly different between the groups

15 administered vehicle:naloxone and oxycodone:naloxone..
Weight Loss

Weight before administration of drug and 2.5-h after drug administration was

20  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

25  decreases in weight loss compared to vehiclénpump 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.



i nfusi on, and even the physical presence of the punp on the

tail-wthd ponse. Therefore, statistical conpagiss f
() Bt SRR

tol erance were made between the oxycodone punp-inpl ante

t he vehicle punp-inplanted rats, since the 15 influence of the
surgically inplanted punp was factored out as a potential confound.
An inmplantation trial was conducted to 208ti mate t he oxycodone

i nfusion dose that would elicit an 8- to 10-fold rightward shift in
t he dose-response curve of oxycodone. It was found that 1.5 ng/kg/h
provi ded the cl osest infusion dose that 20 approxi mated the |ine
estimated to elicit a 10-fold I evel of antinociceptive tol erance.

I nfusion doses of 1.75 and 2.0 ng/kg/ h woul d have resulted in much
hi gher levels of tolerance, while 1.25 would have resulted in | ower
| evel s of tol 6k Signose- Response in tolerant aninals 25 The 1.5
ng/ kg/ h oxycodone i nfusion dose was sel ected since an 8- to 10-fold
| evel of tolerance was expected to occur follow ng a 7-day infusion
period. As seekheincidenge ef clrekadesiangduringroniei¢ withgrewdbries alsef anglyaed

resulted intq Jundi ed . ), WA . .

beT EP3006/ 06 pCAS gy ‘!éa%??’?‘géﬁtf\é”gl 63 g?/f)’@g P>nd 4580 minutes. The
dose-response datywas dnalyzakyitiod ead. tinkaimtervalesinzg santiggenay kapld Papdoals tChd
with 2M. 1 punps that. i.nfused j ne. o co t, 1.5 / for
7 Goye, Ther Skbstpanay R CHETE SPE PR aotRS 8BRS Tt A Gt P

wi t hdrawal t ESs]Eah&f l(sj(glval'u&t ERYAINGL S aﬂﬁﬂ'anixaﬁ%erfaf 7 @ﬂltgi werydasiaered f ]gr
construction of 5 dose:-response curves. codone, EDBo was found
to be 4.82 mlwsncwﬁ%ﬁ%&m??a#ﬁ@@%ﬁlﬁj‘ﬁgﬁéaﬁﬁ’r dl89xone dose was
selected tg be 2.4 ng/kg to namintain the OXN 2:1 ratio

Nal oxone- Preci pitated Wthdrawal in Oxycodone-Dependent Rats Using

the 2:1 10 Rathasmetokinefjesodone: Nal oxone Experinents were conducted to
nmeasure the signs of opioid abstinence (i.e.,

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

iniravenously 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.



wi t hdrawal signs) after the i.v. adm nistration of oxycodone: nal oxone
ina?21 rq‘;(;ﬂm/{m@g,gxycodone-dependent rats. The intent{,(gf’}mgj0 J/J%Bﬁl
nodel was to replicate the 15 potential abuse of oxycodoné: Fal bXone
by the i.v. route, and to denonstrate that physically dependent rats
woul d exhi bit significant abstinence. Sprague Dawl ey rats were
rendered physically dependent on oxycodd¥e by surgically inplanted
2M.1 osnotic punps that infused oxycodone at 1.5 ng/kg/h for 7 days.
On the test day, rats were intravenously adm nistered the

anti noci cepti ve EDBo dose of oxycodone 20 (4.8 ny/kg) and 2.4 ng/kg
nal oxone in the 2:1 ratio, and assessed for signs of wthdrawal for
60 m n. Anot heSunGidy Bf Sdmple HRkiSsiyProcatpbni stered "vehi cl e: nal oxone”
whi ch was 2.4 ng/ kg nal oxone in isotonic saline. This group served to
denonstrate the full extent of physical dependence in case the
oxycodone in thepy Sl obtRRbIANE 12&%%#&@@%0% LEEAAYEIne udns ¥4
2006/ 089973 PCIT/ EP2006/ 060341 - 205- Gfl bal Rat'ing Scores FIgure 46
represents t hdigwidehigmatgiiaphy intandemgvittomassispectrasaopy (IS HS) imethods st

inthis stud ' . f j -
sty no o gniediahahof SAERt RRIEkECBhADIR s kiRBiiton oBivihuing
groups adm ni sfran 6300 ox§@0 dgind:, nsihg 840 mdr saple volena dhe xansd methed by
denonstrating th nei ther.the urgery nor the presence np
osul ted i n ¢ HEoLfo BB Helosp it b ProkerBEion st PlagRa it 000 st D
Second, adm nigymBlukidg OVOD nilaplaseieolime4 Ny/ kg) to the oxycodone punp
group resulted in a robust wthdrawal that was |ong | asting.
Wthdrawal was intense in the first 15-mn, and then declined

i ncrement ald Y, pRihabSimRiBadap4igni ficantly elevated throughout the
60-m n observation. In rats injected with 2: 1 oxycodone: nal oxone,

w t hdrawal was clearly evident within the first 15-mn, however, the

gl obal rating Noncompartmental pharmacokinetic metrics were determined using WinNonlin

Version 4.1 (Pharsight Corporation) from the individual plasma concentration data
obtained after dosing. This program analyzes data using the standard methods

15  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

20  considered when p <0.05.



15 score was significantly |l ess than the veh: nal oxone group. Yet, by
60- m n theywy phddsesBat i ng scores in the 2:1 oxycodone: fﬁﬁgaﬁﬂg&gyp
i ncreased so that wthdrawal was significantly higher than the
veh: nal oxone group. Thus, rather than oxycodone suppressing

wi t hdrawal , oxycodone appeared to enhance the | ater stages of

nal oxone-precipitated withdrawal . 20 G28ded ‘Wt hdrawal Signs The
graded signs of escape attenpts and wet-dog shakes were tallied and
final statistical analysis was conducted on these data using
two-factor ANOVA followed 25 by post hoc anal ysis using the Turkey's
test. Figure 47 represents the average graded signs for the main
groups of intetrest Resulishi s study. Adm nistration veh: nal oxone (2.4
ng/ kg) to the oxycodone-punp group resulted in a robust w thdrawal
that was short- lasting that ended within the first 15-mn.

Wt hdrawal wass NphdrRR&égysi gni ficantly WO 2006/ 089973

PCT/ EP2006/ 060341 -206 present throughout the remai nder of the
experinment. This effect is typical of the short |I|asting effects of
nal oxone o gr i J 0 -1 L0 St atd :
oxycodone: Eal o@%ﬁ%ngzrsgg%dggﬁ{et%g%%w' ¢ ?J%’g‘\%va u’(/fné?%]la% ?ﬁﬁs{e?@egﬁy e
15-mi n. Wt hdr/¥ailed Animvals present at | ow, but non-significant |evels
from30- to 45-mn, but then increased 5 to statistically significant
| evel s during the 45- to 60-m n observation. The graded signs
denonstrat e t had setiin Kigaradd) inirstenabs sdmird§iratisy oH0ld mep/ky datycodine fieerbase
enhanced the | ater st S.of w rawal.. -Under these conditions,

ol oxone rmy - ADas e AT Fu e el SIS ppulebors st apticn  he
mu- opi oi d Jeceptifdeiddptitn MAHE §1°¢C wathWwitshieveldewiedeBRpirse® kisgur e
47). 10 Weight Loss In additign, the rats infused chroni cal I/XNwith
oxycodone for W%mém&m%gvehmle 1.v.. Two-factor repeated measures ANOVA

demonstrated a significant drug treatment X repeated measure interaction F(1,9) =
16.12, P < 0.001. Post hoc analysis using the Turkey's test revealed that
antinociception was present at the first test point of 2.5-min, and significantly above
15  baseline latencies for 40-min. However, antinociception was significantly above the
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 EDgg 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 43, 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 EDgg value with 95% confidence limits was

completed using the method that is contained in the PharmTools V1.1.27 software



significant weight |oss over the 2.5 hr period of wi thdrawal as seen
in Figure ight loss is a classic wthdrawal sj i.ndi cating
t he presenﬁg]%}{j&%ﬁ%i cal dependence. Statistical anal ys#(gl%l%%ggdéﬂg%éjs
that the percent weight loss did not differ significantly between
t he vehi cl e: nal oxone and oxycodone: nal oxone groups. Checked Signs of
Wt hdrawal 20 The incidence of checked 208gns during opioid w thdrawal
was al so anal yzed statistically within each tinme interval as seen in
Tables 35 to 37 (below). Several itens were notable fromthis study
that shoul d be described further. First, nal oxone precipitated no
wi t hdrawal in any of the vehicle-punp groups, denonstrating that 25

nei ther the sufigefoyinfAkhd g, Mhe EPRGRAIRIF QRTINS A B WS 031 esies ul
rel ease of endgﬂgenous opi oi d peptides. Second, regarding the
0

vehi cl e: nal oxdA&%§lodg8ta4f8. rats underwent robust withdrawal with
two of the nobst severe signs of dependence- profuse salivation and
chronodacorrhea-present in many rats at one time or another. WO
2006/ 089973 PAYSER2ga®OBCBYgery ardpgisilgplantadidi Trieh, t he checked signs
of withdrawal were still present at 60-mn. These results indicate
t hat nmuch I'ower doses of nal oxone woul d have al so been highly
effective i n Recwaktsatgically whplhmtediwith Altea2Mihel puntpsakes irfisedrisntdrdc @fine

adm nistration. Thi rdin he oxycodgne: nal.oxone .group, the
presence. of  oxeatBRELLILERG T S5 e o ara FIGBE e SHaf PeHB: ked
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implantation studies due to variables such as the effects of surgery, the constant
infusion, and even the physical presence of the pump on the tail-withdrawal
response. Therefore, statistical comparisons of tolerance were made between the
oxycodone pump-implanted rats VS and the vehicle pump-implanted rats, since the

15 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

20  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

25
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



Treat ment Chal | ene: Veh: Veh Oxy: Veh Veh: Nx Oxy: Nx Checked Signs
Diarrhea O 0/8 Facial fasciculations or teet 8
0/8 0/8 Olg%%o%f{aé)@m ng novenents 0/8 0/8 0/8 0/8 Pr ofﬁslgggztgﬁ(?d\’?a%éon
0/8 0/8 0/8 0/8 Chronoda orrhea 0/8 0/8 Q/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 Irritabili 0/8 0/8 0/8 0/804Rats Dependent Tine
interval: 0-15 min 0-15 mn 0-15 mn 0-15 mn Oxy-P Oxy-P Oxy-P
Oxy-P Treatnent Challen e: Veh:Veh Ox :Veh Veh: Nx Ox :Nx val ue
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 Swall ow ng novenents 0/8 0/8

6/ 8* 7/8* 25. %@?ﬁ@ﬁmse-fsmlrighaﬁdr@mﬁ/iﬁth@/dsse&/eﬁmﬁ&}v&far&: chivne MR8
orrhea 0/8 0/8 8/8* 5/8* 26. Ptosis 0/8 0/8 8/8* 7/8* g

Abnor mal  post uvge evrslcel/hemwl@ﬂtef!s%h 2k, Jgpumpsdhat FQsteérsaléf}eéE amaorlw Big
0/8 6/8* 5/ 8% 230m i1 AT dath WSO RsBh B 6858 C Mhrewaoruir- 6/ 8,

nunber of rats expressing the sign during 15 mn interval / nunber of
rats in group.withdrawal test after intravenous administration of oxycodone for construction of

5 dose-response curves. The oxycodone EDjg, was found to be 4.82 mg/kg,
Consequently, the corresponding naloxone dose was selected to be 2.4 mg/kg to
maintain the OXN 2:1 ratio

Naloxone-Precipitated Withdrawal in Oxycodone-Dependent Rats Using the 2:1
10 Ratio of Oxycodone:Naloxone

Experiments were conducted to measure the signs of opioid abstinence (i.e,,
withdrawal signs) after the i.v. administration of oxycodone:naloxone in a 2:1 ratio
in oxycodone-dependent 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 EDgy 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



15 * p< 0.05, contingency table Pearson's Chi Square anal ysis

(critical 7 df = 14.1) WD 2006/ 089973 PCT/ EP2 0

-208 Tabl e@%&@)ﬁ%m son of Checked Signs of Precipita ?&c%’(ft??iﬂa?%}/val
Bet ween Nai ve and Oxycodone- Dependent Rats at the 15-30 min
Interval. Naive Rats Tine Interval: 15-30 min 15-30 min 15-30 mn
15-30 mn Veh-P Veh-P Veh-P Veh-P Tremsment Chal |l ene: Veh: Veh

Oxy: Veh Veh: N\x ©xy: Nx Checked Signs Diarrhea 0/8 0/8 0/8 0/8 Faci al
fasciculations or teeth chatter 0/8 0/8 0/8 0/8 Swallowi ng novenents
0/8 0/8 0/8 0/8 Profuse salivation 0/8 0/8 0/8 0/8 Chronoda orrhea
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 Qppglasmbatden 0/8 0/8 0/8 0/8 Irritabili 0/8 0/8 0/8
0/8 5 Dependent Rats Tinme interval: 15-30 min 15-30 mn 15-30 mn
15-30 mn Oxy-P Oxy-P Oxy-P Oxy-P Treatnent Challen e: Veh:Veb

1670 Facial TAE0e 2 RS e REREFRoR e b RER A0k hydedln f™
study. Several observations were notable from this study. First, no signs of
5  withdrawal were observed in the vehicle-pump groups administered
oxycodone:naloxone or vehicle:naloxone, thereby demonstrating that neither the
surgery nor the presence of the pump resulted in the stressful release of endogenous

opioid peptides.

10 Second, administration veh:naloxone (2.4 mg/kg) to the oxycodone pump group
resulted in a robust withdrawal that was long lasting. Withdrawal was intense in the
first 15-min, and then declined incrementally, but remained significantly elevated
throughout the 60-min observation. In rats injected with 2:1 oxycodone:naloxone,
withdrawal was clearly evident within the first 15-min, however, the global rating

15  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.

20
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
25 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



Swal | owi ng novenents 0/8 0/8 7/8* 8/8* 28.7 Profuse salivation 0/8

0/ 8 8/8* g@zoﬁ%@ggnmromda orrhea 0/8 0/8 2/8 2/8 0. 6%1?@;2(3@03833/8

0/ 8 8/8* Abnormal posture 0/8 0/8 6/8* 6/8* on
or ejaculation 0/8 0/8 3/8* 0/8 15.9 Irritabili 0/8 0/8 8/ 8* 8/8*
30.0 e.g., 6/8, nunber of rats expressing the sign during 15 mn
interval / nunber of rats in group. * {2060. 05, contingency table
Pearson's Chi Square analysis (critical value for 7 df = 14.1) 10 15
WO 2006/ 089973 PCT/ EP2006/ 060341 -209 Table 37. Conpari son of
Checked Signs of Precipitated Wthdrawal Between Naive and
Oxycodone- Dependent Rats at the 30-45 mn Interval. Naive Rats Tine

I nterval : 30- 4peqghfthifipHout M tedfindé? ot e%ﬁbrﬂ'ﬁbnm'lrlns fRBr B ryfRdal 6F e bhiort
Veh-P Treatnent Chall egyge: Veh: Veh Oxy: Veh Veh: Nx C)Q]/ NX "~ Checked
Si gns Di ar r hedading effegs of miqroge oxgrafed signgde radentss Sisatly admindgtrgtion of

Pr of uce sal | vary orBr 8 g7 a0 s % AR B Pt !
Pt osi s 0/ 8 0/ Sv&/mBesonigat lovn ot nenk-sigofcant levéls omy M- 8y 45-Birg but then increased
5  to statistically significant levels during the 45~ to 60-min observation, The graded
signs demonstrate that the co-administration of oxycodone with naloxone enhanced
the later stages of withdrawal. Under these conditions, naloxone may act more
potently as a competitive antagonist at the mu-opioid receptor with acutely
administered oxycodone (see Figure 47),
10

We:ight Loss

In addition, the rats infused chronically with oxycodone for 7 days experienced

significant weight loss over the 2.5 hr period of withdrawal as seen in Figure 48.
15  Weight loss is a classic withdrawal sign indicating the presence of physical

dependence. Statistical analysis indicates that the percent weight loss did not differ

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-pumnp 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.
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Table 35. Comparison of Checked Signs of Precipitated Withdrawal Between Naive
and Oxycodone-Dependent Rats at the 0-15 min Interval.

Naive Rats
Time Interval: | 0-15 min 0-15 min 0-15 min 0-15 min
Veh-P Veh-P Veh-P Veh.P
Treatment Challenge: [ Veh:Veh Oxy:Veh Veh:Nx Oxy:Nx
Chzcked Signs
Diarrhea 0/8 0/8 0/8 0/8
Facial fasciculations or teeth chatter 0/8 0/8 0/8 0/8
Swallowing movements 0/8 0/8 0/8 0/8
Profise salivation 0/8 0/8 0/8 0/8
Chromodacryorthea 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
FErection or ejaculation 0/8 0/8 0/8 0/8
Trritability 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 v

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
| Sviallowing movements 0/ 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* 518+ 23.0
Irritability 0/8 0/8 8/8* 8/8* 30.0

e.g., 6/8, mumber 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)




rate of 1.5 ng/kg/h for 7- days

the test d
i ntravenous

They were divided into two groups.

received the OXN 4.8/2.4

) group
y mﬂ?%%%anlnals in 10 group 2 were adm ni stere

vehicle only to determ ne the plasnma concentration of
provi ded by the 2M. 1 osnotic m ni punps over 7 days.

Phar macoki netics of OXN in Oxycodone D&®&8nrdent Aninmals 15 Follow ng a
t he oxycodone nean (n=6) Cnax

7-day oxycodo

ne- punp i nfusion,

006/060341
PHe

oxycodone

val ue

was 429 ng/nL and the nean AUC val ue at steady state was 23621
ng.mn/n.. After intravenous adm nistration of OXN 4.8:2.4 ng/kg to

dependent an

i mal s,

oxycodone nean (n=7) Cmax val ue was 517 ng/nL and

the mean AUCO-T:BE/BE)CembitsonRs CRE4SSSTgs BT Mbiibitat Sl WhihGlaiva et B NES

On

(t-Tests: Two-2a8RlyEodte MepbiileROR e ANe MAS0 ARCAErald Paired Two Sam

pie for Means) indicated that the Cnax and the AUC val ues in

oxycodone depgndent rtats did not diTf CRaed@Ri 11 Ccantiy 10l Tow ng

i ntravenous adm nistration of Eint heFaMEN-Wngn QT 150060 A0S il DX OBEmiat

4.8:2.4 ng/ kgl This may be due to the [shUel-P sanpverly perv«aed of wsh-P

m nut es whi chl_was not suf TreatheatEhaliengerje tVelrVehany ORKVeh fif dfemNees Oxy:Nx

bet ween the t @eﬁmlﬁﬂ& particularly 25 when Hoth qr ot ps had

rel atively hi gie&el s of oxycodone at 8 o Fnfliiop, 08

After intraveHaud assigaions oricetnchafioror oy U8 g0 Lo 0, Jon I8 1, L 008

— Swallowmg moverderits ; ! I,-..-.I.r: SN NN b

mean (n=7) C% o b “‘&S‘S‘@'CT‘a't‘ed"W't'h_Wg it av'o%,s OOSet Vg + oS %l"e'

517 ng/ L for[d L 89973 PCTEP20067 Opp34 o 2T X ycpdogy

and 124 ng/ nL[df% nal oxone feading O [@ Cugregpongs ng 0/8 0/8

oxycodone: nal DaasRalpbsasd® rat1 0 of 4. 2. 1. o/ghe [neamg®UCT | /8, ; |, 0/8

val ues were 2&&&&moﬂgmmmmmnt Tor oxycqgdon&@sand 58889 ng. maw nl|f o/’

nal oxone | ead|inpbility a oxycodone: nal dxon&8pl dsned/8 atilo d¥8 4. 5: 108

Consistent with the pharnacology 5 observations, the

oxycodone r§a| xone p| asmai.ndi-vi-dual r:.ﬂ"p ncdl ri{agnl mals adm ni-stered
cl v roanminao L A At hol Wﬂ 311 ac nf vyt hdy avaml

OXN I' nt raveno \J! _y T -\/Ilul II\/:J LA~ .\Ael-. térlyla:[:’ 3 b (ﬁ VY 5 Iﬁ,llinu Vl.t K Omin

e.g.,; t he 75"I‘1‘I‘ﬁ“‘f‘|‘1’l‘e—pﬁ1—ﬁi—e')]($ﬁ'% e ooxy\fy\y "} 11 i I 7

rati o rangi ng_f_r om Treatment Challenge: | Veh Vel Oxy:Veh Veh:Nx Oxy:Nx | value
Checked Signs
Diarrhea 0/8 0/8 5/8* 4/8* 199
Facial fasciculations or teeth chatter 0/8 0/8 7/8* 7/8%* 273
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
Trritability 0/8 0/8 8/8* /8™ 300

10

15

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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adm ni st er ed nal oxone al one. Thus,

w t hdrawal , oxycodone appeared to maintain the |ater stages
nal oxone- preci pitated w t hdrawal .

ratio appeared to be associated with the withdrawal

60-m n observ

i ndi vi dual
| at er stages

Experi ment 6:

oxycodone and
was to establ
(or surrogate
(containing 1
as a small-s

bat ch, by com

nmeasures. A f
bot h oxycodon
PR tabl et OX

16

ation 20

I ntravenous admi ni stration of OXN
ant nal oxone-w t hdr awal
t hroughout the 6
t he oxycodone: nal oxone 2:1 ratio
appeared to enhance the |later stages of wi thdrawal conpared to rats

r atdoer t han suppressing

of

A | ow oxycodone: nal oxone pl asma
t hr oughout the
period. This is consistent with the

phar macol ogy ohsgs el mso%@cseél@@slgawm@a

Pt QEWAK @A FaPB AR EE AR
ratj,Q

%)x?ﬁod&%' A sttt B4 68N mk ined ow at the
of w rana 25 WO 2006/ 089973 PCT/ EP2006/ 060341 -212
—Effect—of—production uPbNﬁWe:Ra'té” pnou macokinetTts of
naroxone 1. Ob] Efhl MRrval: [0 30 | R e [ 090-45 BHirs | SH-W5im
sh the Di oequl val ence of|] betdwr OXYyCogane | avngh-Pnal OXeRe
froma fi xetemnilhalikhiedn VieRVEah| Oky: WXN | 1 0/elmNx Oxy:Nx
(ChegredBigpe odone HA and 5 ing nal oXxone HA ) manuf act ured
Wcﬂharrh with OXN 10/5 imanffactlur e¥8 as |a 1%} ged sclfe
gl tiqnper t tio dnd MPax rat¥® a4 orYSgry 078
wmmgmymnt$ Ve\wWas—to ot awgi ol th 8 hi rn:-gl 1ol ‘\nnpﬂlsni:
ro Sahva n v VA I U A A %Y / T :I T Ilqs N \.\/\J\.tls l:JIA.al'lUBl!SUI
h ! . / LI UIIIO?.S I I Cu WSJIIUI ||al0}8U||
Plogis <Y (LUTIL &7 111 TTY 0/8 0/8 0/8 0/8
Abnormal posture 0/8 0/8 0/8 0/8
| Erection or ejaculation 078 0/8 0/8 0/8
Trritability 0/8 0/8 0/8 0/8
Dependent Rats
Time interval:] 30-45min | 30-45min | 30-45min | 30-45min
Oxy-P Oxy-P Oxy-P Oxy-P 1
Treatment Challenge: | Veh:Veh Oxy:Veh Veh:Nx Oxy:Nx | value
Checked Signs
Diarrhea 0/8 0/8 5/8* 5/8* 213
Facial fasciculations or teeth chatter 0/8 0/8 7/8* 7/8% 273
Swallowing movements 0/8 0/8 8/8* 3/8* 30.0
Profuse salivation 0/8 0/8 4/8* 5/8*% 1.9
Chromodacryorrhea 0/8 0/8 3/8* 4/8* 16.4
Ptosis 0/8 0/8 7/8% 8/8* 28.7
Abnormal posture 0/8 0/8 7/8*% 6/8* 25.9
Erection or ejaculation 0/8 0/8 2/8 1/8 0.5
Trritability 0/8 0/8 8/8* 8/8* 30.0

e.., 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)




40 mg oxycodone HC ) and 20 ng nal oxone HCl) manufactured as a

smal | - scal g wi th OXN 40/ 20 manufactured as a | -

batch, by coc;#%a??gtﬁgﬁt he AUC ratio and 2. Test popul atigéﬂg%fﬁgﬁzdésgﬁl
total nunber of subjects that enrolled was 40. The criteria for
inclusion were healthy nales and fermales, 18 - 50 years of age, with
no clinically significant nedical histzioy, and whose general
practitioners (if applicable) confirmed that they were suitable to
take part in clinical studies. 25 WO 2006/ 089973 PCT/ EP2006/ 060341 -
213 3. Study esign, Test Treatnment, Dose and Mbde of Adm nistration
Preparations adm ni stered 5 The sane preparations as in Exanple 2
wer e adm ni st &f 2oharmatelshetsesi gn The study was an open-| abel,

si ngl e-dose, random zed, 4-treatnent, 4-period 10 crossover. Test
treatment and node of adm nistration Oxycodone/ Nal oxone PR tablets
10/5 (OXN 10/ 5,y @E@,D}tsconbl nation tablet 15 containing 10 ng of
oxycodone HC 5 of nal oxone HCI, and Oxycodone/ Nal oxone PR
tabl ets 40/ 20 (OXN 40/ 20), a PR conbi nation tablet contai ni ng 40 ny

oxycodone HCI n S
vor o extruded TRt R @B RS ol Ak Bl gl b Sl LA
bat ches. 20 Tradtweenimplanted witbhthet2dMIol ofddtic J:ﬂihﬁpt(rhlm §miiat & wonbatnalajed
taken orally after

0- hgur overnight fast Treatnent.B: 1 tabl
OXN 40720 (1 ay s s TR e Pal P Sibar S iess SEHved brith S5reop SRR
f ast rate of 1.5 mg/kg/h for 7-days. They were divided into two groups. On the test day
(day 7) group 1 received the OXN 4.8/2.4 mg/kg intravenously while animals in

10  group 2 were administered the vehicle only to determine the plasma concentration of
oxycodone provided by the 2ML 1 osmotic minipumps over 7 days.

Pharmacokinetics of OXN in Oxycodone Dependent Animals

15 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 (i-Tests: Two-Sample

20  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

25  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



25 The reference treatnment was Oxycodone/ Nal oxone PR tablets 10/5
(OXN 10/ 5) nmbi nation tablet containing 10 ng

HCI and 5 Wg&g?ﬁﬁg oxone HC, and Oxycodone/ Nal oxone %%ﬁ@&gﬁ%
40/ 20 (OXN 40/ 20), a PR conbi nati on WD 2006/ 089973 PCT/ EP2006/ 060341
-214 tablet containing 40 ng oxycodone HCl and 20 ng nal oxone HC .
The reference ftreatnents were in an extliuded fornul ati on and were
manuf actured as snall-scale batches. 5 Treatnent C 4 tablets of OXN
10/5 (smal |l -scal e batch) taken orally after a 10-hour overni ght fast
Treatnment D: 1 tablet of OXN 40/20 (small-scale batch) taken orally
after a 10-hour overnight fast 10 Duration of Treatnent and Study
Durati on: Screﬁm:cnm@afdM@Mﬁﬂyﬁloxahhﬂemia%hegpoﬁaﬁﬁl ing took

pl ace for 96 hours for . each_of 4 treatnent periods, with a 7-da
washout bet we SHYERSENs Brle%rR Plaswarationt 4215 The meaAUGpmia VB wate doA43

eval uation 7- 13 %Sl &drloRicodend 4 1389 hE.ﬁﬂﬁ/ﬁﬁIfoEﬁzﬁ@:Edﬂ@'fﬁadinE% hpd, for
a total of 49-52 days. Drug Concentration Measurenents 20 Predose on
Day 1 of the r&¥prsens:naoxangaspe ratiodf 4eénll Gonsigies with the pharmacalogy, 3,
3.5, 4, 5 56, ' : ; : hour s
post dose (3 2 ﬁbg%r‘ég@g?fp%%e%&ggdr&éﬁgég?\nge%# g%(}l %ﬁﬁl%ﬂtfts)%gg?@%

experi enced ermdsimgstoned BN ir@rahownsly afnianeddowiahthe later staged dewititbawal, e.g.;

phar macoki net i 0od.sanpl i ng. to_be.undertaken for t.he rest. of
Phe Study  perfol> 2 BIREPYE PRI RerSaotiioBas Hantl roid furf o
31t 7:1.
10
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
15  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
20  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.

25



WO 2006/ 089973 PCT/ EP2006/ 060341 -215 The pl asna sarrpl es were

anal yzed f @y R¥y&Gesene. noroxycodone, oxynor phone, q§nrlummmaw41
nor oxynor phone, and for nal oxone, 6B-nal oxol, nal oxone l?ucuronlde
and 6B-nal oxol glucuronide by validated bioanal ytical assays. 5

Phar macoki neti ¢ Anal yses Pharmacoki netic paraneters for all anal yses
were summarized descriptively by treatX@nt. No further
phannacoki neti c anal yses were perfornmed as data were 10 gathered for
one treatnment period only. 4. Results Plasma concentration-tinme data
were gathered for one treatnent period only, 15 therefore it was not
possi bl e to nake any crossover conpari son between the treatnents.
Consequent | y, Expefigdeitb: st Rfieet obmlodadtiasfRtdlé onpRarisbokifipydfi Ng any
of the treatnents, but was Ilnlted tg ggscriptive statistics for the
deri ved pharnacoklnetlc pAXEsAdoRE and BYOXME nean paraneters

sumari zed in Table 38 below indicate that there were no apparent

di fferences between the treatnent groups of the sane strength, and
are supportive of Qbiggiike:hei ng no rel evant differences between the
smal | | aborsatory scale and |arge production scale batches. 25 WO
2006/ 089973 PCT/ EP2006/ 060341 -216 Tabl e 38: Pharmacol dnetic
paraneters Mlhe obfeativeaaichis sutly waptrcatablishrtbe bioequivajenoed ofhlaotioddycddor20

OXN 40720 4 x QAN (Gr SurSENey P4 o hel SGntiiBlon PrO%SIE: ST fors
(containing 10 mg oxycodone HCI and 5 mg naloxone HCl) manufactured as a
small-scale batch with OXN 10/5 manufactured as a large-scale batch, by comparing

10 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

15  batch with OXN 40/20 manufactured as a large-scale batch, by comparing the AUC

ratio and

2. Test population

20  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.

25



AUCt (ng.h/nL)* 501.8 502.4 485.0 423.5 (SD) (100.90) (144.44)
(80.88) (1 7855 AUCINF (ng. Hnm)* 503.6

424. 4 (SD%%@%@%%’? (144.52) (81.34) (106.36) n 7 8 Sk ot
(ng./mL)* 37.40 39.23 38.22 35.36 (SD) (6.44) (7.20) (8.52) (6.56)
n7855 tmax (h)** 3.5 3.5 3.5 4 (Range) (1.5-6) (2-5) (2.5-5)
(1.5-5) n 7855 t1/2Z (h)* 4.55 4.-3134.36 3.96 (SD) (0.77)
(0.89) (0.83) (0.67) n7 855 * Arithnetic nean, standard

devi ati on **Medi an, range Mean Phar macoki neti c Paraneters or

Nal oxone- 3- gl ucuroni de OXN 40/20 OXN 40/20 4 x OXN 10/5 4 x OXN 10/5
| arge small large small AUCt (ng.h/nmL)* 670.6 662.5 681.2 607.2
(SD) (159.39) 3108 ek st Taifnenf Dostland Mode & Adiitdstibiidnng.
HnlL)* 679.2 658.5 660.8 617.6 (SD) (154.94) (116.00) (55.88)
(208.54) n 7 7 45 Cmax (ng./nL)* 78.55 81.71 84.66 86.66 (SD)

(18.03) (25. 7@repahatiGidladbndistbrdll

5  The same preparations as in Example 2 were administered.
Study Design

The study was an open-label, single-dose, randomized, 4-treatment, 4-period

10 crossover.
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



n7855 tmax(h)** 1 0.75 0.5 1 (Range) (0.5-2.5) (0.5-4) (0.5-5)

(0.5 -1.5) wohofssfko®rsd tl.'2Z (h)* 11.56 8.37 9.50 9. 36pcfbhociodesdP)
(2.21) (1.43) (3.41) n7 745 * Arithnetic nean, standard

devi ati on **Medi an, range WO 2006/ 089973 PCT/ EP2006/ 060341 -217 The
above experinents clearly establish that a 2:1 ratio of ocycone to
nal oxone is particularly suitable to pPHévi de anal getic efficicacy,
good tolerability, inproved bowel function, reduced side effects, no
increase in adverse effects, no food effect and effects w thdrawal
synptonms in opioid dependent subjects. 5 In view of the above sone
enbodi nents of the invention relate to: 1. A dosage form conpri sing
oxycodone and/tetletoptatningediemg ogalodynead Cepkidfings ndatdne 183 Bafrefarsice

nal oxone and/ aor har maceuti cal.l y.accept abl.e salt thereof, 10 whjch
e o doe a0 FerBn e SEL s Roed AR AR el et At e
about | to ahmtdhesl7 hours, at about 2 to about 15 hours, at about 3

to about 8 hours or at about 4 to about 5 hours after adm nistration
to human patients. 2. The dosage formaccording to 1., 15 which

provi des am i nprovemBhertic: BANRb: bHOKIN @75 Gl 26210 B4tBh)itheh 3Py alfiSr a
particular an inprovenent of the nean bowel function score of at

| east about 5, at |18dwprewsanjght fst at | east about 10 or at |east about
15 after adm nistration to human patients, wherein the nmean bowel
function score is nmeasured with a nunerical anal og scale ranging
fromO to 100. Treatment D: 1 tablet of OXN 40/20 (small-scale batch) taken orally after a

10-hour overnight fast
10
Duratior. 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

15 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

20  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
25  pharmacokinetic blood sampling was to be undertaken for the rest of the study

period.

Bioanalytical Methods



20 3. The dosage formaccording to 1. or 2., which provides an
anal gesi ¢ @id R6doshbes at | east about 12 hours or at | easgc@Odicotdsa
hours after adm nistration to human patients. 25 4. The dosage form
according to any of 1. to 3., which provides an AUC val ue for
oxycodone of about 100 ngh/nL to about 600 ngh/nm, about 400 ngh/niL
to about 550 ngh/nmlL, or about 450 to aPBddt 510 ngh/ml. WD
2006/ 089973 PCT/ EP2006/ 060341 -218 5. The dosage form according to
any of 1. to 4., which provides a Co,. for oxycodone of about 5 ng/nL
to about 50 ng/nlL, about 30 ng/nL to about 40 ng/nL or about 35
ng/m.. 5 6. The dosage formaccording to any of 1. to 5., wherein
oxycodone and/ or nal oxone are rel eased fromthe preparation in a
sustai ned, i arilant a*nd{for inde@e nt_manner. 10 7. The dos%ge
f orm accor di n%eé’ae?ws%ﬁflp S WETS 453y 2T B OURS 9B E doRE Y TOR B ne
_?_ L e 8r esent ¢ i rindl R6rokPinbiphbne and e ﬁ%ﬂﬁmj &ﬁi;dlé’xoi,gﬁl\?hﬁbﬁ@%&cmhidg. #hd

e dosage form accordi ng tQ any o .to 7., erei n oxycodone
and/ or nal oxor@]' (8‘0[)31@%‘%1%‘918?%Yﬂ@aﬁe&mﬂaﬁlwahwy&hl oride, sulfate,
bisulfate, startrate, nitrate, citrate, bitatrate, phosphate, nal ate,
mal eate, hydrobrom de, hydroi odi de, fumarate or succinate. 9. The
dosage for m adtierasasdinetc dngfyssf: 1. to 8., 20 wherein oxycodone or a
pharmaceutically acceptable salt thereof is present in a unit dosage

anount in excess of the unit dosage anount of nal oxone.
Pharmacokinetic parameters for all analyses were summarized descriptively by

treatment. No further pharmacokinetic analyses were performed as data were

10 gathered for one treatment period only.

4. Results

Plasma concentration-time data were gathered for one treatment period only,

15  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.

20  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.

25



10. The dosage formaccording to any of 1. to 9., wherein nal oxone or
a phar maceyld sgéhgeoaccept abl e salt thereof is pr esent | BePRp206e60341
anmount of about 1 to about 50 ng, of about 5 to about 20 ng or of
about 10 ng. WO 2006/ 089973 PCT/ EP2006/ 060341 -219 11. The dosage
formaccording to any of 1. to 10., wherein oxycodone or a

phar maceutical |y acceptable salt thereddlbi-s present in an anount of
about 10 to about 150 ng, of about 20 to about 80 ng or of about 40
ng. 5 12. The dosage formaccording to any of 1. to 11., wherein
oxycodone or a pharnmaceutically acceptable salt thereof and nal oxone
or a pharmaceutically acceptable salt thereof are present in weight
rati o ranges OrabR53gt Phardfdcdkinelio phranfetets 4:1, 3:1, 2:1 or 1: 1. 10 13.
The dosage form according to any of 1. to 12., wherein the

preparati on CpHRnPE@maidibiPaireteksdiyl(Bycaddde NON- er oSI ve diffuslon

matri x. 14. [The dosage for m@SEaradi nPXNGIOLB. , WheXKEileis t hes dOXN U¥I on
matri x conpri qu%t?t | east _ane éﬁgﬁéﬁ/l cel I;magqp (‘nm;ﬁ‘gﬁnnt and 9181;.1&111'-‘1

| east one fat B 15. osag rm acc ?ﬁsng to an

to. 14., wher g %Uﬂ)the preparati 9?9 ont ai Wi 1 1 er g Lbr i cant ﬁg)

fl ow ng agent 5" and/ or pl asticizers. 20 16. The dosage form accor di ng
to 15., where ;[Udmp(%m)@ant 403.6S¢el ectsegly f r om magnesi um st eapsd e,

cal ci um st ear gsB) and cal ciensbpur egi4a.5and/ or d1adyy aci dsqoassyl i s
preferably stearic acid. 25 17. TThe dosage form actording to 1%. or
16., wherein the flow ng agent | s selected from h{?%hl y- di sperse

silica, prefe (@z@g/’%@r osi | (r) 374Pal cum 3:7(85 n staf nmagnesi L?é'?g;xi de

and magnesi un arate and/ or (644? (5 ) 5
trnax (h)** 35 35 3.5 4
(Range) (15-6) 2-5) (25-5) (1.5-5)
n 7 8 5 5
t1/2Z (h)* 4.55 4.02 4.36 3.96
(SD) 0.77) (0.89) (0.83) 0.67)
n 7 3 ] 5

* Arithmetic mean, standard deviation **Median, range

Mezan Pharmacokinetic Parameters for Naloxone-3-glucuronide
OXN40/20  OXN 40/20 4 x OXN 10/5 4 x OXN 10/5

large small large small
AUCt (ng.h/mLy* 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) (3943)
n 7 3 5 5
tmax (h)y** i 0.75 0.5 1
{Range) (0.5-2.5) {05-4) (0.5-5) {0.5-1.5)
n 7 8 5 5
t1.2Z (hy* 11.56 8.37 9.50 9.36
(SD) (3.86) 2.21) (1.43) (341
n 7 7 4 5

* Arithmetic mean, standard deviation  **Median, range




cal cium stearate. WO 2006/ 089973 PCT/ EP2006/ 060341 -220 18. The

dosage for QomedisddBg to any of 14. to 17., wherein thepdai¥octlsea 0!
is selected fromlauryl, nyrestyl, stearyl, cetostearyl, ceryl

and/ or cetyl alcohol, and is preferably stearyl alcohol. 5 19. The
dosage formaccording to any of 14. to 18., wherein the

ethyl cel l ul ose conponent is a pol yner @lXture contai ni ng

et hyl cel lul ose. 10 20. The dosage form according to any of 1. to 19.,
wherein the dosage form has been formulated for oral, nasal, rectal
application and/or for application by inhalation. 21. The dosage
formaccording to any of 1. to 20., 15 wherein the dosage formis a
tabl et, pill, Bepbotesxpepiments cleafyisablighothater2: | ra2@ of dtyeonioagmxdmr in

Fhereot ar e prbistiss? sy pre i Andlsgid GRotRy B B v RBERNRE g
to any of 1. thewlPfunctidh, tddué sidel dfRbis tofifidrezt abadvest offets no Y&id offect

period of at |east. 2 years under standard .conditions (60%relative
hum dity, ZSC)maﬁE%%%}tg‘i’ﬁE’ WW“&dﬁP@g}dcﬂ’?Pa‘tﬁeB*eﬁugﬁE‘é: 24. Use of
any of thesdosage forns according to 1. to 23. for the preparation of
a 25 pharnaceutical_ preparation for pain treatnment. WO 2006/ 089973
PCT/ EP2006/ 0608w ofthe alpxe seae empodimentyef the mnvefipagelatede'ns accor di ng
to 1. to 23. for the preparation of a pharnaceutical preparation for

the treatnment of pain and constipation during pain therapy.
1. A dosage form comprising oxycodone and/or a pharmaceutically acceptable

salt thereof and naloxone and/or a pharmaceutically acceptable salt thereof,
10  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 administration to human patients.

2. The dosage form according to 1.,

15  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 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 ATUCHt value for oxycodone of about 100 ngeh/mL to about 600
ng*h/mL, about 400 ng*h/mL to about 550 ng=h/mL., or about 450 to about 510
ngeh/mL.



5 Having thus described in detail preferred enbodi nents of the
present i nwenbbeuage7st is to be understood that the i nventimasgedssned
by the above paragraphs is not to be limted to particular details
set forth in the above description, as many apparent variations

t hereof are possible without departing fromthe spirit or scope of
the present invention. 10 All docunentd8cited or referenced herein
("herein cited docunents") including any manufacturer's

i nstructions, descriptions, product specifications and product sheets
for any products nentioned herein or in any docunent referenced
herein, are hereby incorporated herein by reference. Ctation or
identification of any docunent in this 15 application is not an

adm ssi on t hatg suc [ ' S;.prior art to the

pr esent inven%%on.q¥gg&%g?g%?%%m%§@gklp igﬁlmngen by way of exanpl e,
i's not i ntendddchmovided 4 Chhk éoriomyendpnoof abolitell ng/mb t¢ Hwus H@og/mlc about 30
enbodi nents desc¢ri bed. -7222- ai 1, Use of 10 to 40 ny of
oxycodone or &gﬁwgﬁﬁg%%ﬁ%%%%Pﬁvmg@%%gsgg@g*salt thereof and of 5 to
20 ng nal osone or a pharmaceutically acceptable salt thereof with

oxycodone and/or a_, pharmaceutical]y acceptable salt thereof and
nal oxone and/ & a pPHAFRRERIATRSFIINERER LI 5salt thereof being

present in a kKifeldn BycdidnedPhalBtonk Ard ORd¥B RdhAGE Efe?aﬁﬁoxain a sustained,
controlled rel ease pharmaceutical dosage form suc hat the

phar maceut i calinwggaigadiosndepingentaeangtn AU of 100 ng*h/nl to 600

ng*h/mL and a enM of 5 ng/nL to 50 ng/nL for oxycodone and an AUCt
of 100ng*h/nmL to 750 ng*h/nlL and a cnax of 10 pg/nL to 100 pg/ nL for
nal oxone- 30 glAucur dihe desagé famm accordidg hyamyofdobdne and/ or a

pharmaceutical ).y _accept abl e I her eof and. . QE od one
and/ or a phar nv%%éeu P)ggc'oﬁgneaagﬁ@ﬁmﬁépgm%% Ifrgs[efq]tel P ggeff%%rl e%PBé. m ni %et%g%ae
on a twice a dayepkibdd saltf or the treatnent of opioid bowel dysfunction
syndronmes during pain treatnent,
8. The dosage form according to any of 1. to 7.,
15  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. t0 8.,
20  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. t0 9.,
wherein naloxone or a pharmaceutically acceptable salt thereof is present in an

25  amount of about 1 to about 50 mg, of about 5 to about 20 mg or of about 10 mg.



2. Use according to claim1l wherein oxycodone and/or a

phar maceut woedobgpnsaezeept abl e salt thereof and nal oxone muITERL06A60341
phar maceutical ly acceptable salt thereof are present in the form of
t he hydrochloride salts. 3. Use according to claiml or 2 wherein the
dosage form conprises a controlled rel ggge matri x. 4. Use according
to claim3, wherein the controlled rel’'éasé matri x conprises at |east
one ethylcellul ose conponent. 5. Use according to claim4, wherein
the ethyl cel lul,ose conponent is a polymner--m xture containing

et hyl cellul ose.” -223 6. Use according to any of clains 4 and 5
wherein the controlled release matrix conprises a fatty al cohol. 7.
Use accordi ng o ciTaf desge marasperdingéo stafy. 9 18hol is sel ected from

lauryl, nyrestylereis Bgﬁ%ﬂ%r}e o?ﬁg)ﬂm%%c%ﬁ %Fﬁm&@?%vﬁfé?’rg@ﬁg %ﬂesé’i’llt gl%o' :

8. Use according to precedi xycodone
and/ or a phar raoeut dfehbityl Ode eleptt 4§ wgsaflabout B8 teafoun Blimgalk okawet 40wg.or
a pharma,;eutically acceptable salt thereof are released fromthe
dosage formin a sustained, invariant and/or independent nanner. 9.
Use accordisng 120 afiyie dbsagdrformraecerding¢o alyaifitsto Mber ei n t he dosage form
has been for rmvlvhaetre?g oiy%[)dgnrea})lr a%g%a%gl}tfcgﬁ]j acceptable salt thereof and naloxone or a
pharmaceutically acceptable salt thereof are present in weight ratio ranges of 25:1,

20:1,15:1, 5:1,4:1, 3:1, 2:1 or 1:1,

10 13.  The dosage form according to any of 1. to 12,

wherein the preparation comprises a non-swellable and non-erosive diffusion matrix.

14.  The dosage form according to 13.,
wherein the diffusion matrix comprises at least one ethylcellulose component and at

15  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.
20
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.

25 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.
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18.  The dosage form according to any of 14. to 17,
wherein the fatty alcohol is selected from lauryl, myrestyl, stearyl, cetostearyl, ceryl
and/or cetyl alcohol, and is preferably stearyl alcohol.

19.  The dosage form according to any of 14. to 18.,
wherein the ethylcellulose component is a polymer mixture containing

ethylcellulose.

20.  The dosage form according to any of 1. to 19.,
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 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.
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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 decument 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. Use of 10 to 40 mg of oxycodone or a pharmaceutically acceptable salt thereof and of
5 to 20 mg naloxone or a pharmaceutically acceptable salt thereof with oxycodone and/or a
pharmaceutically acceptable salf thereof and naloxone and/or a pharmaceutically acceptable
salt thereof being present in a ratio of 2:1 by weight in the manufacture of a controlled release
pharmaceutical dosage form, such that the pharmaceutical dosage form provides an AUCt of
100 ng*h/mL to 600 ng*h/mL and a cmax of 5 ng/ml to 50 ng/mL for oxycodone and an
AUCt of 100ng*h/mL to 750 ng*h/mL and a cpax of 10 pg/mL to 100 pg/mL for naloxone-3-
glucuronide if up to 40 mg oxycodone and/or a pharmaceutically acceptable salt thereof and
up to 20 mg og naloxone and/or a pharmaceutically acceptable salt thereof are administered
on a twice a day basis for the treatment of opioid bowel dysfunction syndromes during pain

treatment.

2. Use according to claim 1 wherein oxycodone and/or a pharmaceutically acceptable
salt thereof and naloxone and/or a pharmaceutically acceptable salt thereof are present in the
form of the hydrochloride salts.

3. Use according to claim 1 or 2 wherein the dosage form comprises a controlled release
matrix.
4, Use acsording to claim 3, wherein the controlled release matrix comprises at least one

ethylcellulose component.

5. Use according to claim 4, wherein the ethylcellulose component is a polymer mixture

containing ethyleellutose.
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6. Use according to any of claims 4 and 5 wherein the controlled release matrix

comprises a fatty alcohol.

7. Use according to claim 6,
wherein the fatty alcohol is selected from lauryl, myrestyl, stearyl, cetostearyl, ceryl and/or
cetyl alcohol,

8. Use according to any of the preceding claims,
wherein oxycodone and/or a pharmaceutically acceptable salt thereof and naloxone and/or a
pharmazeutically acceptable salt thereof are released from the dosage form in a sustained,

invariant and/or independent manner,

9. Use according to any of the preceding claims,

wherein the dosage form has been formulated for oral application.
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